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WElcomE to BruggE

It is my distinct pleasure to welcome you to the 16th European Congress of Physical and Rehabilitation Medicine, 
taking place in Brugge/Bruges – Belgium, on June 3–6, 2008.

This 16th edition is organised by the Royal Belgian Society of Physical and Rehabilitation Medicine (RBSPRM) and 
the European Society of Physical and Rehabilitation Medicine (ESPRM) in collaboration with the European Union 
of Medical Specialists (UEMS) – Section and Board – and the International Society of Physical and Rehabilitation 
Medicine (ISPRM).

I am very pleased with the huge contribution of the UEMS Section and Board with topics on training and education, 
clinical affairs and quality of care.

I am also very proud that the American Academy of Physical Medicine and Rehabilitation (AAPM&R), the French 
(SOFMER) and Italian Societies on PM&R (SIMFER), and the European School of Marseille have joined us and 
organise some very interesting sessions during this Congress.

I would like to thank the Federation of European Ergonomic Societies for their cooperation in the pre-congress 
symposium: ‘Where Ergonomics meet Rehabilitation Medicine’.

I hope that the theme of the Congress ‘From Cell to Society’ will attract you to the different sessions.

Neurological and Locomotor Rehabilitation run through the Congress like a continuous thread.

I would like to invite you to the various practical and theoretical workshops as well.

The organisation made a lot of efforts to create special sessions and workshops for the trainees. I hope they meet 
each other in the scientific sessions and in the social activities. They are the future of our specialty.

I am pleased to present no less than 929 abstracts in this supplement of the Journal of Rehabilitation Medicine: 
there are 150 invited lectures, 286 oral presentations and 493 poster presentations. I sincerely thank the members 
of the Scientific Committee, and Dr. Franco Franchignoni in particular, and the reviewers for their help, support 
and advice. Thanks to them we can offer you an interesting, balanced Congress.

Enjoy the Congress and the city!

Yours sincerely,
Guy G. Vanderstraeten 
Congress President
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invitED lEcturES

i1
thE Eu StrAtEgy For pEoplE With 
DiSABilitiES 
Ten Geuzendam J.
The Netherlands European Commission DG Employment and 
Social Affairs Unit Integration of People with Disabilities

Abstract not available.

i2
thE linK BEtWEEn ErgonomiStS AnD 
phySicAl mEDicinE – rEhABilitAtion 
SpEciAliStS in A WorKEr-cEntErED 
EuropEAn pErSpEctivE

Gauthy R.
Research Officer at the ETUI-REHS, Dept. Health & Safety, Er-
gonomics & Standardisation, Brussels, Belgium

Our paper is based on the basic principles of prevention at work 
that are defined in the Council Directive 89/391/EEC on “the 
introduction of measures to encourage improvements in the 
safety and health of workers at work”. Concretely, it means that 
the first target of any European preventive strategy will be to 
prevent workers from occupational risks at work; this is realised 
via the elimination of such risks after their screening and their 
assessment done in a participatory way. If the risks, or certain 
of them, cannot be totally eliminated, a targeted risk(s) reduc-
tion, completed by complementary measures, such as informa-
tion and training, has to be developed in order to minimize the 
exposure to such risks (risk should be understood has hazards). 
This obligation has to be fulfilled by any enterprise/institution in 
any domain of activity within the European Union (EU27). Un-
fortunately, if the directive has been transposed in the EU27, its 
application varies a lot. At the same time, if problems occur, e.g. 
due to the lack of preventative or strategic visions, the European 
Trade Unions insist on the onset of two essential compensatory 
mechanisms: namely, keeping as far as possible the workers at 
their original job – adapted if needed – and their reintegration 
at their job – after a rehabilitation period if needed. Keeping 
an injured worker at his specific job, if achievable (physically, 
socially, psychologically, etc.) is, for us, the golden standard that 
shall even integrate the possibilities for the workers to develop 
(career, well-being, etc.) as before the accident. If this is not 
possible a constructive alternative – such as an adapted work 
– shall be found by the involved parties with the specific worker 
at the centre: he must remain the centre of rotation/decision of 
anything concerning himself and his future and shall have the 
opportunity to be supported by his representatives. Usually, this 
stage is totally realized by multidisciplinary occupational teams 
(preventionists, ergonomists, occupational physicians / psycholo-
gists, personal staff and hierarchy, workers representative). If 
the accident had major consequences, a rehabilitation period is 
often necessary before any thinkable return to work. In this latest 
case, after a longer absenteeism, some other disciplines should 
integrate the above mentioned multidisciplinary team such as 
private practitioners and rehabilitation specialists or ‘return to 
work’ technicians: they will have, jointly with the worker and 
the traditional occupational team, to assess the job requirements 
and the work loads (physical, cognitive, sensorial, social and 
emotional) in relation to the remaining possibilities of the worker 
at the actual level of rehabilitation. At this stage, the medical 
staff could even ask colleagues from a physical medicine unit to 
specifically rehabilitate specific functions in order to make the 
worker able to face the demand of his former / future job (motor 
abilities, muscles training, balance, force, velocity, etc.).

i3
WhErE ErgonomicS mEEtS rEhABili-
tAtion: thE cErgo – mEnSAnA moDEl
Maes C.
Drs. Ergonomics, Mensana, Sijsele-Damme, Belgium
Up until now Rehabilitation and Ergonomics are living in two dif-
ferent worlds. The rehabilitation is located under the umbrella of 
the Medical and the curative department and the Ergonomics are 
more located under the occupational medicines and the preven-
tive area. Although it will be very obvious, looking at the model 
there is a big grey zone between the preventive and the curative 
area. In Belgium up until this year there was no communication 
between the occupational and the curative medical doctor. This 
implicates that a lot of difficulties arise when the injured – after 
rehabilitation – employee re-entered the company. When the 
treatment was successful there is not a big problem, much more 
different it is when there is no fully recovery and there should be 
a job re-orientation when re-integrating the work floor. Then it is 
very important to determine the degree of rest capacity. So the 
occupational medical doctor can act according the findings com-
ing from the curative department. The main problem is that very 
often the curative area doesn’t know a lot concerning the work 
demands of the patient and the occupational medical doctor is often 
not completely aware of the implications of the rest capacity. The 
Cergo-Mensana integration model describes the possible meeting 
points (Grey zones) between the curative and the occupational 
(preventive- ergonomic) area. These Grey zones are probably the 
key points for a good success of re-integration of the worker and 
if necessary of the re-designing of the job to ensure there is no 
recidivism of the ergonomic – medical related problems. 

i4
A clinicAl viEW oF riSK FActorS For 
unEmploymEnt in thoSE With DiSABility
Ekholm J.
Karolinska Institutet, Div. of Rehabilitation Medicine, Dept. of 
Public Health Science and Stockholm Rehabilitation Medicine 
University Clinic, Danderyd Hospital, Stockholm, Sweden
Introduction: There are different risk factors for decrease in work 
resumption after long-term sick-leave due to musculoskeletal 
disease or injury, and factors associated with increased chance to 
resume work. The aim of this lecture is to give a short overview 
of the above-mentioned factors. Contents of the Lecture: (i) A 
short overview of what kinds of risk factor exist for no work 
resumption after long-term sick-leave due to disease or injury; 
contents of social law, application of the law, effectiveness of 
the rehabilitation actors of society and level of their resources, 
effectiveness of co-operation between rehabilitation actors, eco-
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nomic factors, labour market, medical factors, personal factors. 
How the system works; the more positive factors the greater the 
chance for work resumption, the more negative risk factors the 
lesser chance to resume work. Factors that can be influenced. (ii) 
Examples of important system errors; too few get a rehabilitation 
measure, too many get a too limited rehabilitation measure, too 
many get their rehabilitation measure too late, inefficient co-op-
eration between rehabilitation actors, lack of comprehensive view 
on patients’ rehabilitation needs, downsizing specialist-level care 
gives too long waiting lists for specialist assessments, difficulties 
with selection of patients for vocational rehabilitation measures, 
granting disability pension when jobseeker’s allowance would 
have been proper. (iii) Examples of positive factors; effects on 
employment and sick leave of improved co-operation between 
rehabilitation actors. Medical factors favouring work resumption. 
Some obvious factors are documented, such as better work resump-
tion is associated with only one episode of back pain compared 
to several episodes, only one back surgery compared to several, 
after rehabilitation lower perceived back pain intensity and less 
often pain periods compared to higher and more often, back pain 
without nerve root pain compared to with radiculopathy, solely 
musculoskeletal pain compared to co-morbidity with depression. 
(iv) Short overview of medical rehabilitation programmes for 
patients with chronic pain associated with effects on sick leave 
or work resumption. 
Reference: 
1. Selander J, et al. Return to work following vocational rehabilitation for 
neck, back and shoulder problems – risk factors reviewed. Disabil Rehabil 
2002; 24: 704–12.

i5
WorK oriEntED ASSESSmEnt in 
locomotor DiSorDErS From thE SWiSS 
pErSpEctivE 
Oliveri M.
Arbeitsorientierte Rehabilitation, Rehaklinik Bellikon, Bellikon, 
Switzerland

In the case of the persistent pain and disability due to illness or 
injury, diagnoses and clinical findings often do not correlate well 
with physical performance capacity. David Mechanic stated 1959 
‘Illness and disability vary independently’. An ergonomic assess-
ment based on work-simulation tests such as lifting and carrying, 
standing, walking, sitting, elevated work, step ladder climbing, 
hand strength allows a more realistic and reliable judgement of 
work-related physical performance capacity. Since the 1970s, as-
sessment systems for work-related functional capacity evaluation 
(FCE) have been developed. At the beginning, psychophysical 
lifting tests have been used. In psychophysical tests, the client 
performs a test with increasing load as far as he feels able to do 
so. In case of poor effort, he performs much less than his physical 
capacity. On the other hand, also overloading might occur, because 
the endpoint of the test is not determined by observable ergonomic 
criteria. Isernhagen introduced the kinesiophysical approach. In 
kinesiophysical tests, not the test person, but the examiner sets 
the performance limit of a test, based on standardised ergonomic 
observation criteria. These criteria imply the observation of mus-
cles recruitment, base of support, posture, control and safety, pace, 
heart rate, breathing. The comprehensive observation in all the tests 
also allows well-founded statements on effort and consistency. 
Kinesiophysical FCE has been further developed and adapted to 
the needs in Switzerland, and it has become an important standard 
for medico-legal expertise and work oriented rehabilitation in our 
country and in other European countries. Effort evaluation is a 
critical issue in testing, because test results can only be regarded 
as valid if good effort respectively the absence of symptom mag-
nification behaviour has been confirmed. Effort can partly be 
observed in a direct way by using the ergonomic observation 
criteria for the tests. In order to make the effort evaluation more 
valid, other indirect criteria such as way of pain description, pain 

behaviour and consistency should be added. The consequences of 
observed suboptimal or poor effort for work ability determination 
and rehabilitation are discussed.
References:
1. Oliveri M. Functional Capacity Evaluation. In: Vocational Rehabilitation. 
Edited by C. Gobelet and F. Franchignoni. European Academy of Rehabilita-
tion. Paris: Springer; 2005.
2. Oliveri M. Arbeitsbezogene funktionelle Leistungsfähigkeit [Diagnostik]. In: 
Lendenwirbelsäule. Ursachen, Diagnostik und Therapie von Rückenschmerzen. 
Hrsg: J. Hildebrandt, G. Müller, M. Pfingsten. Urban & Fischer; 2005
3. Oliveri M, et al. Principes fondamentaux de l’appréciation médicale de 
l’exigibilité et de la capacité de travail; partie I et II. Schweiz Med Forum. 
SMF 2006; 18/19: 420–431/448–454
4. Oliveri M, et al. Grundsätze der ärztlichen Beurteilung der Zumutbarkeit 
und Arbeitsfähigkeit; Teil I und II/Schweiz Med Forum. SMF 2006; 18/19: 
420–431/448–454

i6
improving rEturn to WorK in Eu 
– An EXAmplE oF WorK-rElAtED 
muSculoSKElEtAl DiSorDErS
Podniece Z.
Project Manager, European Agency for Safety and Health at 
Work, Spain
The lack of effective workers protection can result in absenteeism 
and even early withdrawal from the labour market due to workplace 
accidents and occupational illnesses. Every year more than 350,000 
workers are forced to change jobs following an accident, 300,000 
suffer permanent disability to differing degrees and 15,000 are 
excluded from the labour market for good (1). Of all work-related 
health problems in Europe musculoskeletal disorders (MSDs) are the 
most common. Across the EU-27, almost 25% of workers complain 
of backache and 23% report muscular pain (2). Impairments to the 
musculoskeletal system cause not only personal suffering and loss 
in family income, but also constitute high costs for businesses and 
state economies. Precise figures on overall MSDs costs do not exist. 
However, estimates show that their impact is huge, for example in 
some states, 40% of the costs of workers’ compensation are caused 
by MSDs, and up to 1.6% of the gross domestic product (GDP) of 
the country itself (3). The Agency research report on work-related 
low back disorders (4) suggested that an integrated management 
approach including both prevention and rehabilitation of workers 
with MSDs is the most promising to really tackle the problem ef-
fectively. In addition, a new Community strategy 2007–2012 on 
health and safety at work (5), among other things, encourages the 
development and implementation of national OSH strategies. In 
particular, it encourages the Member States to take an action to im-
prove the rehabilitation and reintegration of workers excluded from 
the workplace for a long period of time because of an accident at 
work, an occupational illness or a disability. Incorporation of specific 
measures such as financial assistance, training tailored to individual 
needs etc. into their national strategies could be beneficial. Taking 
into account the above, in 2007 the European Campaign (‘Lighten 
the load’(6)) for Safety and Health at Work focused to MSDs. It 
sought to promote across Europe an integrated management ap-
proach to tackle MSDs, embracing both elements - prevention of 
MSDs and the retention, rehabilitation and reintegration of workers 
who already suffer from MSDs. A report on return to work (7) was 
produced to support the Campaign  by providing information on the 
second element. It evaluates the effectiveness of interventions at 
the workplace and gives an overview of policy initiatives in Europe 
and at international level regarding the retention, reintegration and 
rehabilitation of workers with MSDs. In addition, regularly updated 
relevant good practice information is available on the website (8). A 
new Agency strategy 2009-2013 is currently being prepared and it 
takes account of the Community strategy 2007–2012. The proposed 
six strategic goals for the draft strategy 2009– 2013 are:  To raise 
awareness of occupational safety and health risks and their preven-
tion; To identify good practice in occupational safety and health and 
facilitate its exchange; To anticipate new and emerging risks in order 
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to facilitate preventive action; To promote Member State co-opera-
tion on information sharing and research; To promote networking 
to make the best use of occupational safety and health resources in 
Europe and beyond, and To make the EU-OSHA a leading exemplar 
in social and environmental responsibility.
References:
1. Eurostat. Labour Force Survey 1999 module Ad-Hoc. Accidents at work 
and work-related health problems. Panorama of the European Union: work 
and health in the EU – a statistical portrait”
2. European Foundation for the Living and Working Conditions. 4th European 
Working Conditions Survey; 2007.
3. Asian-Pacific Newsletter on Occupational Health and Safety 2000; 7: 5
4. http://osha.europa.eu/publications/reports/204 
5. http://ec.europa.eu/employment_social/news/2007/feb/commstrat_en.pdf 
6. http://ew2007.osha.europa.eu/ 
7. http://osha.europa.eu/publications/reports/7807300 
8. http://osha.europa.eu/good_practice/topics/msd/index_topic?topicpath=/
good_practice/topics/msd/rehabilitation_treatment 

i7
SyStEmS to AiD pEoplE With illnESS/
DiSABilitiES gEt BAcK to WorK in thE 
ScAnDinAviAn countriES – gooD AnD BAD 
pointS
Schüldt Ekholm K.
Mid Sweden University, Section of Rehabilitation Science, Dept. 
of Health Sciences, Campus Östersund and Stockholm Rehabilita-
tion Medicine University Clinic, Danderyd Hospital, Stockholm, 
Sweden
Introduction: There are fundamental similarities in the public sys-
tems for vocational rehabilitation in the Scandinavian countries. 
Rehabilitation actors are the health and medical care services, 
National Social Insurance Office, employers, County Employment 
Office, Social Service Office (of the municipality), but there are 
different national solutions. Aim: The aim of the lecture is to com-
ment on these different solutions. Vocational rehabilitation here 
comprises all types of measures seeking to help the patient/client 
to return to working life, irrespective of whether they are medical, 
vocational, insurance, social, or relate to the workplace. Contents: 
There are differences in level of long-term sick leave and disability 
pension in the Scandinavian countries. Sweden and Norway have 
high level, Denmark low level while Finland is in between. A bad 
point of the Swedish system is the imperfect co-operation between 
the rehabilitation actors. A promising change is a recent reform 
with new legislation relating to voluntary federations of co-opera-
tion between rehabilitation actors. In Norway an interesting point 
is the attempts to solve the problems with bad co-operation with 
a merger (‘the NAV-reform’) of three public authorities: Social 
Insurance Office, Employment Office, Economic support division 
of Social Service Office. In Denmark the employer is entitled 
to dismiss an employee for reasons of sickness. If one is ill for 
more than three months during one year, it is reportedly more the 
rule than the exception that one loses one’s job. For a permanent 
partial reduction of work ability the Danish client is offered a so 
called ‘flex job’ which entitles to flexible working hours allowing 
him or her to work under favourable conditions, e.g. part-time or 
whole-time with fewer work tasks for market wages, the employer 
receiving compensation from the Employment Office/Social Insur-
ance Office. In Finland occupational health services are central 
rehabilitation actors. Finnish legislation describes the possibility 
of having a ‘key person’ (case manager) with responsibility for 
co-ordinating rehabilitation, but without decision-making powers. 
Finland is the only country where corporate health care is suffi-
ciently developed to be a main actor in rehabilitation.
References:
1. Kärrholm J, et al. Co-operation, collaboration and co-ordination in voca-
tional rehabilitation in the Nordic countries. Submitted 2007.
2. Försäkringskassan: Nordiska strategier för att begränsa sjukfrånvaro. Stock-
holm: Försäkringskassan; Socialförsäkringsrapport 2008: 1 (in Swedish). 

i8
comEtE FrAncE: communicAtion, 
EnvironnEmEnt, trEmplin pour l’Emploi
Busnel M.
Comete France, Démarché Précoce d’Insertion Sociale et Profes-
sionelle, Lorient, France

The association COMETE FRANCE, which groups twenty eight 
(28) of the most important establishments of physical medicine 
and rehabilitation in France, introduces in their health structures 
a very early step of social and professional inclusion. This initia-
tive consists in anticipating, during the hospitalization, the return 
to work of handicapped persons, so that they will be effective as 
rapidly as possible after their release of the clinic. To do this, 
COMETE FRANCE created, in each of those establishments, 
an interdisciplinary team (doctors, ergonomists, occupational 
therapists, psychologists, socials workers, etc.) in charge of the 
preservation of employment and adaptation of jobs and working 
rhythms. This team is implanted within the structure of care. This 
anticipation of return to employment gives extremely satisfactory 
results: persons followed by the COMETE FRANCE teams go 
back to work twice as often as those who do not benefit of this 
coverage (Cf. audit 2005 of CREDOC*). Seventy percent (70%) 
of the persons followed by the COMETE FRANCE teams regain 
employment, at the latest, 6 months after their release from the 
establishment of physical medicine and rehabilitation. In 2006, 
the statistics, on a computing common to the 28 rehabilitation 
centers participating to the early intervention program, give the 
following results More than 3,500 welcomed persons and estimated 
demands (Phase 1): 74% continue the step with Comete France ; 
More than 3,000 estimated and elaborated projects: 30% pursue 
the step of insertion with Comete France; About 1,100 action plans 
operated: – 64% of the people maintained in their employment, 
– 16% have integrated a training or resumed their studies, – 10% 
dropped out (medical or personal reasons), – 10 % deferred their 
project (medical reasons). About 400 persons surveyed one year 
after their insertion (employment retention, studies resumption or 
training start): – 71% still employed, – 17% still in training/stud-
ies, – 5% without employment (end of contract), – 5% dropped 
out (medical or personal reasons), – 1% deferred their project 
(medical reasons). Approximately 300 persons were contacted 
two years after their insertion (employment retention, studies 
resumption or training start): – 67% still employed, – 16% still in 
training/studies, – 6% without employment (end of contract), –8 % 
dropped out, – 3% deferred their project. Each year there are 7,500 
new handicapped people having either a motor or a neuro-motor 
deficit, due either en accident or an illness. Most of them, still 
of working age, could benefit from this early insertion back into 
work circuit. Their professional life, hindered by their handicap, 
would enormously be improved by this premature adaptation of 
their working environment to their handicap.
* CREDOC: Research center for the study and the observation of the living 
conditions

i9
vocAtionAl rEhABilitAtion in thE 
SWiSS SociAl inSurAncE SyStEm – SuvA’S 
Solution
Morger W.
Swiss National Accident Insurance Fund (Schweizerische Ver-
sicherungsanstalt, Suva), Dept. Versicherungsleistungen und 
Rehabilitation, Lucerne, Switzerland

The Swiss social insurance system has grown historically and is 
made up of 10 branches of insurance. Accident insurance offers 
employees protection against occupational accidents and diseases 
and – as a unique feature worldwide – also against leisure time 
accidents. Accident insurance is covered by the Swiss National 
Accident Insurance Fund (Suva) and private insurance companies. 
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Insurance coverage includes care benefits (medical treatment) and 
financial benefits (in particular, daily benefits and pensions) but 
not, however, vocational rehabilitation. This task is the responsi-
bility of Switzerland’s disability insurance system. In contrast to 
most countries in Europe, rehabilitation, reintegration and financial 
payments are thus not entrusted to the same insurer, which leads 
to a risk of delays and duplication and creates coordination prob-
lems. Attempts to transfer this competence to accident insurance 
companies have so far been unsuccessful. Suva – Switzerland’s 
largest accident insurance company – therefore goes beyond its 
statutory remit for economic and ethical reasons. Five years ago, 
it placed its case management on a new footing. With its New 
Case Management (NCM) as it is known, it takes into account 
the fact that five percent of accidents account for 80 percent of 
the costs. The focus of NCM is squarely on accident victims who, 
after a serious accident, find themselves in a difficult situation in 
terms of occupation, family, personal finances and social aspects. 
Experience has shown that it is not just health impairments but 
also the personality structure and the occupational and social set-
ting that have a decisive influence on the healing process. These 
accident victims in difficult situations are helped individually and 
comprehensively by specially trained case managers with the aim 
of reintroducing them to the working process. The case managers 
– insurance specialists with high-level social skills – are sup-
ported by case teams, which also include doctors. Initial results 
are convincing: the number of new disability pensions has been 
reduced by a quarter of one percent. The cost of disability pensions 
has even been reduced by one third. As was clearly revealed by 
the contributions from various countries at the Conference of the 
‘European Forum of Insurances against Accidents at Work and 
Occupational Diseases’ in June 2007 in Lucerne – a successful 
back-to-work strategy is based on five principles: the confidence of 
the person to be rehabilitated, speedy action (danger of chronifica-
tion), subtle organization of the complex rehabilitation process, 
a multi-disciplinary approach and proactive financial investment. 
These core principles apply irrespective of the relevant social 
security system. They clearly show that accompaniment and 
care must start at an early stage and preferably from one source 
if they are to be successful, an approach that is made easier with 
integrated models.

i10
vocAtionAl rEhABilitAtion in thE unitED 
KingDom
Frank A.O.
Arthritis Centre, Northwick Park Hospital, Harrow, and Kynixa 
Ltd., UK
Introduction: In 2000, the British Society of Rehabilitation 
Medicine (BSRM) brought together rehabilitation professionals, 
primary care practitioners, occupational health physicians, case 
managers and representatives of those with disabilities and gov-
ernment – which was concerned at the growing costs of providing 
benefits. The report published brought together these strands to 
provide an insight into Vocational Rehabilitation (VR) in the UK 
(1). Current Situation: The UK sees vocational rehabilitation as 
complex system of interactions relating to policies that are either 
‘top-down’ or bottom-up (2). Top-down approaches reflect gov-
ernment policies which have been introduced with the following 
objectives: 1) Increase the proportion of the population of working 
age actually ‘in work’ from 75% to 80% (3). 2) Decrease expendi-
ture on incapacity benefits (currently about £B12.5 spent on about 
2.6 million individuals) through its Pathways to Work Programme 
(4). 3) Improving both personal and national health and well-being 
through its Health and Well-being strategy (4; 5) The ‘Pathways to 
Work’ programme has targeted those newly receiving incapacity 
benefits by initiating compulsory interviews; offering 1) financial 
incentives to return to work (RTW); 2) ‘condition management 
programmes’ (with local health providers on the NHS), with the 
aim of helping customers manage their health condition or dis-
ability more effectively. Dame Carol Black, former President of 

the Royal College of Physicians, has been appointed Director of a 
‘Health and Well-being Strategy’ in 2006, linking the work of the 
Departments of Health and Work and Pensions and following up 
the finding that Work is generally good for your health (6). Bot-
tom-up approaches include a number of case management VR com-
panies now developed in the UK, mostly employed by insurance 
companies. The Case Management Society of the UK, together 
with the Vocational Rehabilitation Association represent rehabilita-
tion professionals in this sector and have published standards of 
professional practice. The BSRM VR Special Interest Group meets 
twice yearly. Providers of ‘bottom-up’ rehabilitation have joined 
with government and business to form the Shadow Rehabilitation 
Council of the UK. Conclusion: In the UK a consensus of views 
exists between those with disabilities, rehabilitation professionals 
and the government – a desire to work if possible. 
References:
1. British Society of Rehabilitation Medicine. Vocational Rehabilitation 
– the way forward: Report of a Working Party (Chair Frank AO). First ed. 
London: British Society of Rehabilitation Medicine; 2000.
2. Frank AO, Sawney P. Vocational rehabilitation. J R Soc Med 2003; 96: 
522–524.
3. Department for Work & Pensions. Department for Work & Pensions Five 
Year Strategy: opportunity and security throughout life. 1 ed. London: The 
Stationary Office; 2005.
4. Department for Work and Pensions. Pathways to Work: helping people into 
employment – the government’s response and action plan. Cm 5830. 2003. 
5. Department for Work & Pensions, Department of Health, Health & Safety 
Executive. Health, work and well-being – caring for our future. A strategy for 
the health and well-being of working age people. First ed. London; 2006.
6. Waddell G, Burton AK. Is work good for your health and well-being? 1 
ed. London: The Stationary Office; 2006.

i11
AgE trEnDS in thE nEED For rEcovEry 
AFtEr WorK
Kiss P.1,2, De Meester M.1,2

1Securex Occupational Health Service, 2Dept. of Public Health, 
Ghent University, Ghent, Belgium
Aim: The need for recovery after work (NFR) is an early indicator 
of adverse health effects (1). In earlier research it has been demon-
strated that older workers have a higher NFR than younger workers 
(2). The aim of this study was to explore further the relationship 
between age and the NFR. Methods: 1,855 subjects (80.5% response 
rate) employed in the public sector participated in a cross-sectional 
questionnaire study. To describe the relationship between NFR 
and age the subjects were divided into eight age categories (<25 y, 
25–29 y, 30–34 y, 35–39 y, 40–44 y, 45–49 y, 50–54 y, ≥55 y). For 
comparison of older and younger workers the subjects were divided 
into two age groups: older (≥45years; 27.7%) and younger workers 
(<45 years; 62.3%). The dependent outcome variable was assessed 
by “The Need for Recovery Scale” questionnaire (0–100 score; high 
score: >54). Both occupational and non-occupational factors were 
assessed as well. Univariate and multivariate logistic regression 
analysis was used to calculate the OR for the presence of a high 
NFR. To test the difference between the different age groups the 
chi-square test, the Kruskall-Wallis test and the Mann-Whitney-U 
test were used appropriately. Results: The mean NFR for the whole 
study population was 38.0 (SD 32.3). There was a specific pattern 
in the mean NFR score by increasing age: starting relatively high 
in the youngest group (40.4), decreasing until the age of 34 (31.3), 
increasing steadily until the age of 54 (46.4) and decreasing from 
the age of 55 (38.1) (p<0.000). Occupational exposures of the older 
workers were about similar (or even slightly more favourable) as 
compared to those of the younger workers. In the group of 45 years 
or older 42.6% had a high NFR, in the younger group this reached 
33.5%, resulting in an univariate OR of 1.47 (95% CI 1.21–1.78), 
and 1.56 to 1.73 in multivariate logistic regression models. Discus-
sion: A specific age trend in the NFR could be identified. The high 
NFR in the youngest age category could be explained by a lower 
level of experience in these starting workers. The decrease after 
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the age of 54 could be due to the healthy worker effect. Although 
occupational exposures were about similar, workers of 45 years 
or older had a significantly higher need for recovery than workers 
younger than 45 years and there were significantly more subjects 
with a high need for recovery in the group of ageing workers as 
compared to the group of younger workers, which confirmed our 
earlier findings.
References:
1. Sluiter, et al. Ergonomics 1999; 42: 573–583.
2. Kiss, et al. Int Arch Occup Environ Health 2008; 81: 311–320.

i12
KEEping olDEr pEoplE At WorK in FinlAnD 
– prActicES rElAtED to ErgonomicS AnD 
rEhABilitAtion 
Louhevaara V.
University of Kuopio and Finnish Institute of Occupational 
Health, Finland

The great age cohort born in 1945–50 has been the main resource 
of the current Finnish workforce of 2 400,000 employees. During 
the past 15 years, rapid ageing of the workforce has been an acute 
topic, and several strategic and operative actions have launched for 
promoting health and work ability of older employees. Due to all 
actions the average retirement age has slowly increased to about 
60 years but still quite far from the target level of 63–68 years. 
The actions have included research and various age programmes 
carried out by research institutes and ministries. The comprehen-
sive Finnish model for promoting the health, work ability and 
wellbeing was developed in the Respect for the Ageing program 
(1990–1996) based on the follow-up study on ageing municipal 
workers since 1981. The Committee on Ageing completed the 
National Programme on Ageing Workers in 1998–2002. It was 
followed by five large national programs in 2003–2007. The 
encouraging results have provided good practices and tools for 
developing work organizations and environments to fit workers 
of all ages, and also individual measures for improving health and 
work ability. The most effective measures focus on ergonomics 
of work, organizational atmosphere and supervision, flexible 
working hours, additional training of occupational competence, 
opportunities to affect work, possibilities for rehabilitation, physi-
cal exercise associated with the control of body weight, and active 
life style in general. In Finland, occupationally oriented rehabilita-
tion for preventing disability to work and premature retirement 
has been very active since 1989. However, the rehabilitation is 
still a quite medically and individually oriented process although 
no sustainable development can be expected without changes in 
work contexts. Therefore, the practitioners of ergonomics and re-
habilitation should collaborate to produce more tailored flexibility 
to work contents and conditions based on a worker’s individual 
characteristics, capabilities and life situation. In spite of age 
management and other positive actions, approximately 900,000 
of the current Finnish workforce will exit from the working life 
in the next 10 years. In 2020, the age of every fourth Finn will 
be over 65 years, and the maintenance of the Nordic style society 
of wellbeing and prerequisites for the sustainable development 
will be a great challenge requiring more qualified, productive 
and efficient work. 

i13
ErgonomicS AnD rEhABilitAtion: A uK 
pErSpEctivE
Graveling R. 
Principal Ergonomics Consultant, Head of Human Sciences, 
Institute of Occupational Medicine, UK
Since 1994, the UK has operated a government-based ’Access to 
Work’ scheme. This is intended to help overcome the problems 
resulting from disability, although it does not replace the normal 

responsibilities of the employer to implement health and safety 
regulations. It offers practical advice and help in a flexible way that 
can be tailored to suit the needs of an individual in a particular job. 
It can help in a number of ways, including adapting an employer’s 
or self-employed person’s premises, or equipment to assist a person 
with a disability to obtain or remain in employment. It is not intended 
to support the rehabilitation and return to work of those recovering 
from acute disorders. However, it does assist those with more per-
manent disability. It makes no distinction between individuals who 
have sustained their disability as a result of an injury (work-related 
or otherwise) or those where the disability arises from a congenital, 
possibly degenerative, disorder. Ergonomics has, for many years, 
been described as ‘fitting the task to the person’. Traditionally, that 
has involved encouraging the adoption of designs that accommodate 
a wide proportion of the potential user population, normally regarded 
as the 90% encompassed by the 5th to 95th percentiles. Conceptu-
ally, this ideal relates to any biological distribution although, most 
usually, it is applied to stature, reach and other anthropometric 
parameters far more readily than other human attributes (for which 
the necessary population data might not be readily available). As 
such, ergonomics might seem diametrically opposed to any idea of 
bespoke workplaces or ‘fitting the task to the individual’. However, 
the idea of ergonomics as seeking to match the demands of the task 
to the needs and capabilities of the human population can readily be 
applied to the individual with disabilities which take them outside 
the ‘normal’ design population. An ergonomic approach of estab-
lishing the needs, attributes, skills, capabilities and limitations of a 
working population and seeking to adapt work demands to match 
those needs applies equally well to a working population of one 
person. As a formal part of the Access to Work scheme, provision 
is made for appropriate professionals to carry out workplace assess-
ments. The scheme extends to all forms of disability (e.g. visual or 
hearing impairment), although IOM ergonomists become involved 
where the disability is predominantly physical. Case A involved 
a woman who operated her own small office-based business. She 
had suffered from a congenital spinal defect since birth but had, 
until relatively recently, coped with the disabilities this imposed. 
However, in recent years, further degenerative change, associated 
with her congenital defect, had made it increasingly difficult for 
her, culminating in her being unable to continue to work (and, 
coincidentally, jeopardising the employment of those who worked 
for her). Case B involved a female lecturer. She had been diagnosed 
with a degenerative, debilitating condition characterised by severe 
fatigue and muscle weakness. Again, this had progressed to the 
point where she was unable to fulfil her lecturing duties. The paper 
will describe these two cases and outline the recommendations 
made to help them return to work. There is no provision within the 
scheme for any follow-up to determine the effectiveness of any 
recommendations made (although, to date, no complaints have 
been received that they have not worked or proved impracticable 
to implement). As far as can be determined, no formal evaluation 
of the impact and effectiveness of this scheme has been published. 
At an individual level it clearly offers a procedure through which 
ergonomic skills, techniques and expertise can be applied to assist 
those with disabilities obtain, remain in or return to work. How 
well it is implemented and how effective that implementation is in 
achieving these aims remains to be determined.

i14
vocAtionAl rEhABilitAtion
Strambi F. 
MD Occupational medicine, Director AUSL, Poggibonsi, Italy

A report will be presented on how, the national public Social & 
Health Service, in Italy is organized concerning people with occu-
pational and work related diseases. Also attention will be dedicated 
on the different strategies, regarding assistance and rehabilitation 
possibilities, achieved by: 1) National Insurance Institute for Ac-
cidents at work; 2) The public system for occupational health, safety 
& ergonomics; 3) The private system for occupational health, safety 
& ergonomics Besides the above mentioned items also the facts on 
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how the Italian law and organizations provides possibilities to get 
disabled people back to work. The pros and cons will be discussed 
and I will underline the need of the development of ergonomic 
research. This to improve the design of machinery and work places 
and to stress the diffusion of the ergonomics principles to correct 
the existing work places. Important herby is to stress the coopera-
tion with rehabilitation knowledge. Special attention will be paid to 
occupational and work related musculoskeletal disabilities.

i15
thE tornEo projEct For vocAtionAl 
rEhABilitAtion oF pErSonS With 
AcQuirED BrAin injury
Lannoo E., Brusselmans W.
University Hospital Gent, Dept. of Physical and Rehabilitation 
Medicine, Gent, Belgium
The Torneo project, an acronym for ‘Tratamientos Orientados desde 
la Rehabilitacion a las Necessidados de Empleo y Occupacion’ was 
a Horizon project of the E.U. Project members came from Ireland, 
U.K., Scotland, France and Belgium. Member institutions were 
working in the field of rehabilitation or vocational training and 
guidance. The objectives of the project were: – To develop through 
consortium working an innovative service for people with acquired 
brain injury as a model of good practice; – To provide individuals 
with acquired brain injury a structured and professionally monitored 
programme that will assist them to effectively re-integrate into work 
and community; – To influence developments in the wider commu-
nity so that a comprehensive service system can be established for 
people with acquired brain injury. – To develop a model on a local 
and transnational basis, by means of mutual exchanges and staff 
training seminars, to ensure that those delivering the services have 
the appropriate expertise. –To undertake a formal evaluation of the 
project to inform future policy. The basic starting point of the Torneo 
project was to develop procedures to establish a network of coopera-
tion between functional rehabilitation, vocational rehabilitation and 
the vocational guidance of persons with an acquired brain injury. This 
common final objective and the composition of the group members 
had an increasingly effect on the concrete way of working of each 
op the participants. For the Center for Locomotor and Neurological 
Rehabilitation of the University Hospital of Ghent, the project re-
sulted in a differentiation of the rehabilitation of brain injured patients 
into 4 phases, each phase with a specific methodology and expertise. 
The first phase is directed to ABI-patients who Are still minimally 
responsive, the second phase is built up around patients with p-adl (in) 
capacities, the third phase focuses on i-adl (in) capacities and finally 
the fourth phase concerns the vocational reintegration process. We 
will further explain the specific methodology we use in our vocational 
rehabilitation phase. Addressing questions as which patients can start 
the fourth phase, what is the main input of the different therapeutic 
disciplines, especially of neuropsychology and occupational therapy 
and which social measures and opportunities can support this proc-
ess. In describing the methodology we will pay special attention on 
baseline assessment, work trials within our hospital and in a normal 
work environment and follow-up procedures. We will discuss also 
some results of the project that voluntary today has been implemented 
in our therapeutic approach of individuals with ABI.

i16
goci-projEct 
Reynaert W.
Specialized Training Center for Information, Aarschot, Belgium

GOCI is recognized by the Flemish unemployment agency (VDAB). 
The main role of the organization is to provide vocational training 
and career guidance for people with disabilities and mental illness. 
Most of them are persons with physical problems, persons with au-
tism, persons with psychiatric problems, chronicle diseases, hearing 
or visual disabilities. All of them have normal learning competences. 

The only objective is to place the trainees in high level jobs in in-
formation technology, administration and Computer Aided Design. 
Approximately 50 trainees per year are trained on a 2-year training 
course. GOCI achieves a very high rate of employment placements, 
approximately 80%, by working closely with employers, who are 
involved in the selection of trainees, and by providing customized 
training programmes to suit the need of the employers. A significant 
part of GOCI’s training is organized on-the-job, where the trainee 
joins the company to experience a real work-environment. GOCI 
has developed a very successful JOBCOACHING scheme to support 
trainees, during their training and when they move into employment 
and their new employers, to ensure an optimum match and successful 
transfer into employment. GOCI uses all kinds of technology in very 
different areas. They try to be in the front of general developments 
on the Labor Market, because they want the trainees to be better 
trained than their non-disabled colleagues! GOCI offers training 
programs which prepare the trainees for different kind of jobs, 
especially in the sector of ICT. Trainees can choose one of the fol-
lowing job-profiles: ICT (programming, helpdesk-operator, network 
administrator, etc; CAD (Computer aided drawing); Administrative 
work (accountancy, secretary); Call center-operator. GOCI has 20 
year experience in cooperation on a European level. At first they 
were involved in the Helios and the Eurotecnet network, in which 
the main goal was transfer of know-how. These networks were the 
start of several projects in a variety of European programmes like 
Horizon, Euroform, Leonardo, Equal, ESF, Interreg. At this moment 
GOCI is cooperating in projects that involve web-based-learning 
and access to internet for all. Persons with disabilities are still one 
of the most disadvantaged groups on the open labour market. We 
have to take care that new technologies improve the accessibility 
and inclusion for this target group, and not reduce it!

i17
A SuccESSFul vocAtionAl rEhABilitAtion 
SyStEm For thoSE With trAumAtic BrAin 
injury 
Tyerman A., Tyerman R.
Working Out Programme, Community Head Injury Service, Buck-
inghamshire Primary Care Trust, UK 
Introduction: Many people with brain injury in the UK do not re-
ceive the specialist support to enable them to return to productive 
occupation. ‘Working Out’ is a specialist brain injury vocational 
rehabilitation programme, funded originally by the Department of 
Health and the Employment Service. The programme was the South-
East Regional Winner of the NHS Nye Bevan Modernisation Award 
2000 and is an example of good practice in the National Service 
Framework for Long-term Conditions (Department of Health, 2005). 
Aim: The Working Out programme was set up to assist people with 
brain injury who have been unable to return to previous occupation 
to establish themselves in alternative occupation. Patients and Meth-
ods: The programme is open to adults with acquired non-progressive 
brain injury. It comprises four phases: assessment; work preparation; 
work trials; and supported work placements. Assessment combines 
interviews, formal testing and observation/ratings of work attitude, 
performance and behaviour on practical activities. Work prepara-
tion integrates brain injury rehabilitation (education programme, 
cognitive group, personal issues group, occupational/psychological 
therapy) with graded vocational activities (work preparation group, 
community vocational activities, individual project work, vocational 
counselling). Voluntary work trials evaluate alternative occupation 
and develop work skills and coping strategies. Clients are then sup-
ported in establishing themselves in alternative occupation. Results: 
Outcomes for 113 persons seen for vocational rehabilitation are as 
follows: 64% paid employment/vocational training; 20% permit-
ted work, voluntary work, adult education or housewife duties; 5% 
further rehabilitation/treatment; 9% disengaged; 2% no activity. 
Within the R&D project outcomes were well maintained at one 
and two year follow-up. Conclusions: Experience on the Working 
Out Programme is that a blend of brain injury and vocational reha-
bilitation, working in partnership with Jobcentre Plus, is effective 
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in enabling people with brain injury to establish themselves in 
alternative occupation. 
Reference: 
1. Tyerman A, et al. Vocational rehabilitation programmes. In A Tyerman 
& NS King, eds. Psychological approaches to rehabilitation after traumatic 
brain injury. Oxford: BPS Blackwell, in press.

i18
Who prioritiES For DiSABility AnD 
rEhABilitAtion
Racioppio F.
WHO Regional officer for Europe, European Centre for Environ-
ment and Health, Rome, Italy 
Abstract not available.

i19
currEnt StAtE oF thE ApplicAtion oF thE icF 
in phySicAl mEDicinE AnD rEhABilitAtion 
Stucki G.
Dept. of Physical Medicine and Rehabilitation, LMU Munich, 
Germany
Rehabilitation medicine can be defined as the medicine of human 
functioning. Therefore, the ICF as approved by WHO in 2001 is 
of utmost importance for our specialty. The ICF is the basis for the 
conceptualisation of the rehabilitation strategy completing the cura-
tive, preventive and supportive health strategies. The ICF and the 
ICF-based conceptualisation of the rehabilitation strategy are again 
the basis for the conceptualisation of our specialty, the Organisation 
of human functioning and rehabilitation research in distinct scien-
tific fields and the development of research capacity with respect 
to academic training programs, interdisciplinary university centres 
and national/international collaboration networks. The conceptu-
alisation, Organisation and development of human functioning in 
rehabilitation based an the ICF is the topic of a number of current 
publications1. Next to these conceptual developments, there is now 
a wide range of activities throughout the world of rehabilitation in 
the development of practice tools and applications of the ICF. First 
of all, the ICF can serve as reference for the comparison, selection 
and further development of existing measures of human functioning. 
The Brief ICF Core Sets are the standards for reporting and planning 
of studies as well as for clinical encounters. The Comprehensive 
ICF Core Sets are the standards for multi¬disciplinary assessments 
for example in the context of rehabilitation medicine. Another im-
portant development is the operationalization of the ICF qualifiers 
to directly apply the ICF in practice and research.
Reference:
1.  Grimby G, et al. J Rehab Med 2007; 39: 277–8.

i20
From icF corE SEtS to icF corE mEASurES
Cieza A.1,2, Hilfiker R.1,2, Boonen A.3, Chatterji S.4, 
Kostanjsek N.4, Üstün B.4, Stucki G.1,2,5

1ICF Research Branch of the WHO Collaborating Center for the 
Family of International Classifications at the German Institute 
of Medical Documentation and Information (DIMDI), IHRS, 
Ludwig-Maximilian University, Munich, Germany; 2Schweizer 
Paraplegiker-Forschung, Nottwil, Switzerland; 3Dept. of Inter-
nal Medicine, Division of Rheumatology, University Hospital 
Maastricht, The Netherlands; 4Classification, Assessment, Surveys 
and Terminology Team, World Health Organization, Switzerland; 
5Dept. of Physical Medicine and Rehabilitation, University Hospi-
tal Munich, Ludwig-Maximilian University Munich, Germany
Introduction: The implementation of the International Classifica-
tion of Functioning, Disability and Health (ICF) Core Sets reveals 
measurement related issues, e.g. with the ICF qualifiers: there are 

two approaches to measure a specified ICF-category, a) to use 
the ICF qualifier as a rating-scale (0–4), or b) to use information 
obtained with a clinical test or a patient-oriented instrument and to 
transform this information into the ICF qualifier. Another question 
is whether it is possible to develop clinical measures with metric 
properties (1) that provide summary scores across a number of ICF 
categories. Aim: To illustrate a) the construction of interval scales 
for ICF-categories by integrating items from patient-oriented instru-
ments, and b) to explore whether it is possible to construct clinical 
measures of functioning by integrating information obtained across 
categories of ICF. Patients and Methods: Two studies using data 
from a sample of 122 patients with rheumatoid arthritis (RA) and 
111 patients with Ankylosing Spondylitis (AS). The patients with 
RA responded to 19 Items related to the ICF-category b130 Energy 
and drive functions from 6 different patient-oriented instruments. 
Rasch analyses were used to examine whether the instrument items 
constitute a psychometrically sound interval scale. Patients with 
AS were assessed with regard to 68 ICF categories, these were 
analyzed to evaluate the fit to the Rasch model. Results: Individual 
ICF-category: Sixteen of 19 items fit the Rasch model according 
to the X² statistic (X²df=32 =38.25, p=0.21) and to the Z-fit statistic 
for items and persons. Project overall score: a clinical measure of 
functioning for AS was proposed that contained 64 ICF categories. 
The raw scores obtained by adding the answers to the 64 ICF-cat-
egories can be transformed to a Rasch logit scale and to an interval 
scale ranging from 0–100. Conclusion: ICF-category interval scales 
to operationalize single ICF-categories can be constructed, and a 
clinical measure of functioning can be constructed based on body 
functions and structures and activities and participation domains. 
Reference: 
1.  Tennant A, et al. Application of Rasch analysis I the development and ap-
plication of quality of life instruments. Value Health 2004; Suppl 1: S22–6. 

i21
ApplicAtion oF thE icF in rEhABilitAtion 
SErvicE mAnAgEmEnt in BElgium
Kiekens C.1, Van Rie K.1, Leys M.2, Cleemput I.2, Eyssen M.2
1Physical Medicine & Rehabilitation, UZ Leuven, Campus Pel-
lenberg; 2Belgian Health Care Knowledge Centre, Belgium

By Belgian government order a study has been performed con-
cerning the organisation and financing of musculoskeletal and 
neurological rehabilitation. The studied pathologies are stroke, total 
hip replacement (THR), multiple sclerosis (MS), lower extremity 
amputation (LEA) and spinal cord injury (SCI). The methodol-
ogy consists of scientific literature search, completed with grey 
literature, Belgian data, (inter)national expert opinion, and expert 
meetings and surveys. First a conceptual definition is developed 
within the framework of ICF, which in a next phase needs to be 
made operational by the use of a comprehensive outcome model and 
of a patient classification system (PCS) which can ideally be used 
for resource allocation as well as clinical decision making. Current 
Belgian rehabilitation practice is investigated by a survey and com-
pared to clinical pathways developed in several countries. Also an 
international study is performed comparing organisation, financing 
and quality systems of rehabilitation services of The Netherlands, 
France, Germany, Sweden and the Unites States. Unfortunately no 
country disposes of a ready-for-use model for post-acute rehabilita-
tion. Based on the previous data several options for organizational 
models in the post-acute rehabilitation phase are proposed but 
the ‘stratified rehabilitation model’ is recommended. This model 
contains three levels: general rehabilitation services, specific, and 
highly specific rehabilitation services, organised in a network. For 
each level several financial models are developed (fee for service, 
lump sum, or mixed with different weight on the components). 
However, the implementation of this model requires a systematic 
assessment of patient’s rehabilitation needs in the acute phase of 
the disease trajectory, which has to be repeated periodically and 
can result in a transfer of an individual to another level within the 
network. The criteria used for patient assignment to the appropriate 
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service level are: complexity of rehabilitation needs and goals, and 
incidence and prevalence of consequences of health conditions. For 
this assessment a PCS is needed, based on the ICF framework. At 
this point such a PCS is not available yet and further (international) 
research and effort is mandatory in order to develop such a tool, for 
instance based on the ICF core sets or ICF linking rules.
Reference:
1.  http://www.kce.fgov.be/index_en.aspx?SGREF=9152&CREF=9547 

i22
icF-BASED cASE StuDiES in pErSonS With  
SpinAl corD injury to illuStrAtE thE  
implEmEntAtion oF icF toolS in multi- 
DiSciplinAry rEhABilitAtion mAnAgEmEnt 
Rauch A.1, Cieza A.1,2, Stucki G.1,2,3 

1ICF Research Branch of the WHO CC FIC, Swiss Paraplegic 
Research, Nottwil, Switzerland; 2ICF Research Branch of the WHO 
CC FIC, Institute for Health and Rehabilitation Sciences, Ludwig-
Maximilian University; 3Dept. of Physical Medicine and Rehabili-
tation, Ludwig-Maximilian University, Munich, Germany
Introduction: The ICF is the universal standard to describe function-
ing and disability of patients with health conditions. Functioning is 
at the starting point of rehabilitative strategies which aim to enable 
people with health conditions experiencing or likely to experience dis-
ability to achieve and maintain optimal functioning in interaction with 
the environment. However, to implement the ICF in clinical practice 
within a structured rehabilitation management process suitable ICF 
tools are needed. Aim: To develop ICF-based tools to facilitate the 
implementation of the ICF in the rehabilitation process of persons 
with health conditions and to illustrate the implementation of those 
ICF-based tools. Patients and Methods: 10 case studies with persons 
with SCI have been performed, patients from varying demographics 
and different causes, severity and situations of SCI are studied. ICF 
tools were developed for the project and used for the presentation of 
the rehabilitation management. Results: An ICF Categorical Profile, 
an ICF Assessment Sheet, an ICF Intervention Table and an ICF 
Evaluation Display have been developed and integrated in the so-
called Rehab-Cycle, a problem solving approach for the management 
of patients in rehabilitation. Conclusion: The developed ICF tools 
allow the description of individual functioning status in persons with 
SCI, facilitates multidisciplinary rehabilitation management and the 
illustration of changes in the functioning status. However, challenges 
for further research exist. These are the classification of the ‘personal 
factors’, the assignment of appropriate measures to ICF categories, 
the operationalization of the ‘ICF qualifier’ and the development of 
an ICF based electronically documentation system.
References: 
1.  Biering-Sørensen F, et al. Developing core sets for persons with spinal cord 
injuries based on the International Classification of Functioning, Disability 
and Health as a way to specify functioning. Spinal Cord 2006; 44: 541–6.
2.  Cieza A, et al. Development of ICF Core Sets for patients with chronic 
conditions. J Rehabil Med 2004; Suppl.44: 9–11.
3.  Cieza A, et al. ICF linking rules: an update-based on lessons learned J 
Rehabil Med 2005; 37: 212–8.
4.  Cieza A, Stucki G. The International Classification of Functioning, Disability and 
Health (ICF): A Basis for Multidisciplinary Clinical Practice. American College of 
Rheumatology: Clinical care in rheumatic diseases. a.D.o.t.A.C.o.R. Association 
of Rheumatology Health Professionals, Atlanta, Georgia 2006; 79-87.
5.  Steiner WA, et al. Use of the ICF Model as a clinical problem-solving tool in 
physical therapy and rehabilitation medicine. Phys Therapy 2002; 82: 1098–1107.
6.  Stucki G, Melvin J. The International Classification of Functioning, 
Disability and Health: A unifying model for the conceptual description of 
physical and rehabilitation medicine. J Rehabil Med 2007;  39: 286–292.
7.  Tempest S, McIntyre A. Using the ICF to clarify team roles and demon-
strate clinical reasoning in stroke. Disabil Rehabil 2006; 28: 663–667.
8.  Verhoef J, et al. The impact of introducing an ICF-based rehabilitation 
tool on staff satisfaction with multidisciplinary team care in rheumatology: 
an exploratory study. Clin Rehabil 2008; 22: 23–37.
9.  World Health Organization. International Classification of Functioning, 
Disability and Health: ICF. Geneva: World Health Organization; 2001.

i23
phySicAl cApAcity EvAluAtion in pmr 
or in pAtiEntS With pAin AnD chronic 
illnESSES

Nielens H.
Cliniques Universitaires St-Luc UCL, Physical Medicine and 
Rehabilitation, Brussels, Belgium

Patients with chronic pain and illnesses are generally thought to be 
physically less active and therefore unfit. Hence, physical recondi-
tioning is often included as part of their comprehensive therapeutic 
program. Physical Fitness and Quality of Life: Physical fitness is 
generally defined as a set of attributes that people have or achieve 
that relates to the ability to perform physical activity. It is a multi 
factorial construct that includes several components: Cardiorespi-
ratory endurance (CRE), Muscular strength and endurance, Flex-
ibility (mobility, range of motion), Coordination (motor control), 
Body composition. A good level of CRE provides individuals with 
increased cardiovascular, respiratory and locomotor reserves during 
daily life physical activities. Fitness has also been shown to be a 
strong determinant of functional independence and quality of life 
in elderly individuals. Hence, assessing fitness level in patients 
with chronic pain and illnesses is clearly relevant in the context of 
rehabilitation of such patients. More precisely, it could help deter-
mining how much physical reconditioning should be emphasized 
during comprehensive rehabilitation of such patients. Validity of 
Physical Capacity Evaluations in Patients with Chronic Pain and 
Illnesses: Some physical testing procedures, e.g., CRE, mobility and 
strength testing which is often achieved through maximal testing 
protocols, are generally not valid for the more disabled patients 
who tend to avoid feared activities and movements. Pain or simply 
fear of pain, movement or re-injury may inhibit the subject with 
the consequence that their true maximal strength, flexibility or CRE 
may be systematically underestimated through maximal testing 
procedures. As fitness assessment could usefully be repeated during 
physical reconditioning, the acceptability of testing should also be 
considered. CRE and body composition are the only components 
of fitness that can be evaluated through submaximal testing proto-
cols. Hence, physical fitness assessment in patients with chronic or 
chronic illnesses should probably be limited to a simple submaximal 
CRE test combined with anthropometric measurements (weight, 
height) allowing body mass index (BMI) calculation. 

i24
ApplicAtion oF thE icF in A intErnAtionAl 
clASSiFicAtion SyStEm For phySicAl 
thErApy, occupAtionAl thErApy AnD 
SportS thErApy intErvEntionS in Sci 
rEhABilitAtion 

van Langeveld S.A., Post M.W., van Asbeck F.W., 
Postma K., Leenders J., Pons K.
Rehabilitation Center De Hoogstraat, Utrecht, The Netherlands

Introduction: To be able to determine and compare the effectiveness 
and efficiency of comprehensive SCI rehabilitation programs, it is 
necessary to describe the contents of these programs in a standard-
ized and unambiguous way. To date, however, no classification sys-
tem is available for therapeutic interventions in SCI rehabilitation. 
Aim: To present the development of an international classification to 
document physical therapy, occupational therapy and sports therapy 
interventions directed at mobility and self-care in SCI rehabilitation. 
To ensure a cross-cultural perspective, the ICF was used to struc-
ture the classification. Patients and Methods: 1) Modified Delphi 
consensus rounds on the definitions, terminology, relevance and 
completeness of the classification with 30 therapists from 10 Dutch 
and Flemish SCI centers. 2) Feasibility study with 36 therapists from 
3 Dutch SCI centers in which SCI treatment sessions during four 
weeks were recorded. 3) Inter-rater and intra-rater reliability study 
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with 15 therapists of 3 Dutch SCI centers classifying videotaped 
interventions. Results: The classification comprises three levels of 
functioning: functions, basic activities, and complex activities. The 
three levels comprise 25 categories within which interventions are 
listed. By applying ICF terminology into detail the majority of the 
categories and interventions can easily be linked to items in the 
ICF. 1) Sufficient consensus was obtained on the definitions of the 
three levels, the terminology used and the completeness of the cat-
egories (range, 75% to 100%). 2) A total of 856 treatment sessions 
were recorded. The system was rated as useful, easy and quick to 
use. 3) The inter-and intra-rater agreement was good;. at the first 
observation 91.7% of 252 assigned codes were correct and at the 
second observation 94.4 % of the 252 assigned codes were correct. 
Conclusion: The findings support that our classification system is 
a suitable and reliable tool to record the contents of SCI treatment 
sessions in different settings and by different therapists.

i25
trAining oF WorKing mEmory
Dahlin E.1,2, Stigsdotter Neely A.3, Bäckamn L.4, Nyberg L.1,2,5

1Dept. of Integrative Medical Biology, 2Dept. of Radiation Sciences 
and 3Dept. of Psychology, Umeå University, Umeå; 4Aging Research 
Center, Karolinska Institute, Stockholm; 5Umeå Center for Func-
tional Brain Imaging (UFBI), Umeå University, Umeå, Sweden

Executive functions are negatively affected by increased age (2) and 
updating of working memory has been proposed to be one of the 
more important executive functions for many everyday activities 
and are closely related to intelligence (1). This background makes 
it interesting to investigate age differences in immediate training 
gains, transfer effects and long term maintenance in young and old 
healthy adults after five weeks of computerized training of updat-
ing working memory. To investigate training related brain activity 
changes and transfer effects all participants were fMRI scanned 
and tested in cognitive skills before and after the five week period. 
Results revealed that both young and old trained improved signifi-
cantly more than controls for respectively age group in the letter 
memory criterion task and the results were maintained 18 months 
after completion of training. Transfer effects were in general quite 
limited and restricted to young participants were tranfer effects were 
seen in a 3-back updating task. fMRI results revealed training related 
increases in striatum for young in both the criterion and 3-back task 
whereas striatal training related increases were only seen in the 
criterion task for old. The striatal region were a common training 
related increase was seen for letter memory and 3-back were also 
activated pre-training for young in these tasks whereas no striatal 
pre-training activation were found for old. These results indicates 
that both young and old can increase and maintenance their perform-
ance after updating training of working memory and that striatum 
play a critical role in learning and transfer of updating skills.
References:
1. Friedman NP, et al. Not all executive functions are related to intelligence. 
Psychol. Sci 2006; 17: 172–179.
2. Treitz FH, et al. Differential Course of Executive Control Changes During 
Normal Aging. Aging, Neuropsychol C 2007; 14: 370–393.

i26
involvEmEnt oF trAnScorticAl pAthWAyS 
in thE trAnSmiSSion oF thE hypErActivE 
StrEtch rEFlEX in pAtiEntS With 
SpASticity AFtEr StroKE
Lindberg P., Nilsson J., Fagergren A., Fransson P., 
Forssberg H., Borg J.
Uppsala University Hospital, Dept. Rehabilitation Medicine, 
Uppsala, Sweden 

Many stroke patients suffer from spasticity, characterised by 
increased resistance to passive muscle stretch and brisk reflexes. 

The mechanisms include changed mechanical properties of the 
muscles and altered excitability of spinal pathways (i.e., hyperac-
tive stretch reflexes). In healthy subjects, transcortical pathways 
(including primary motor cortex) have been shown to be involved 
in the transmission of long-latency components of reflex responses 
in actively contracting muscles. To study whether there is similar 
transcortical involvement during passive stretch of spastic muscles 
we performed functional MRI during slow and fast passive stretch 
of hand flexor muscles in healthy subjects and patients after stroke. 
Cortical activity patterns differed between groups. In particular, 
patients had increased velocity-dependent processing of passive 
muscle stretch. Activity in certain cortical sensory and motor 
areas was found to correlate with the active contractile response 
in spastic muscles being passively stretched. The findings suggest 
that transmission through transcortical pathways may be involved 
in the increased tone in spastic muscles after stroke. 

i27
lEArning AnD rE-lEArning oF EXEcutivE 
FunctionS
Nyberg L.1, Olsson C.J.2

1Umeå University, Umeå; 2Integrative Medical Biology (Physiol-
ogy), Umeå University, Umeå Sweden

The label ‘executive functions’ refers to higher-order systems that 
are necessary for strategic, goal-oriented behavior. There is not 
complete agreement on a taxonomy of executive functions, but 
there is growing consensus regarding some key functions such as 
shifting, inhibition, and updating. In this overview presentation 
I will present current models of executive functions and discuss 
results from human brain-imaging studies involving healthy par-
ticipants that have begun to map the neural basis of specific execu-
tive functions. A special focus will be on fronto-striatal circuits, 
and learning-related changes in these circuits. In the final part 
of the presentation, evidence for plasticity in the neural systems 
underlying executive functions will be reviewed. 

i28
A nEtWorK ApproAch to rEcovEry
Weiller C., Saur D., Umarova R., Vry M.S., Hamzei F.
Universitätsklinikum Freiburg, Freiburg, Germany

1) Brain functions are organised in distributed, segregated networks 
with input and output; 2) Reorganisation due to lesions or interven-
tion mainly takes place within the framework of these nets; 3) The ef-
fects of lesions, dysfunction and stimulation or intervention depend 
on the pre-existing individual network architecture and the site and 
type of intervention. Modern brain imaging allows the identifica-
tion of network architecture as well as the effects of rehabilitation 
on the brain. A new combination of fMRI to detect activation hot 
spots as network nodes with diffusion tensor based fibre tracking to 
delineate the connections between the nodes allows the anatomical 
description of networks in the human brain. A general anatomical 
framework for interaction between the postrolandic brain regions 
with the frontal lobe seems to emerge: a dorsal pathway along the 
superior longitudinal fascicle maps preprocessed sensory, auditory 
or visuo- spatial information from the temporal or parietal lobe 
with motor programs in the premotor cortex. This dorsal system 
is embraced by a ventral network, running through the extreme 
capsule, which connects to the lateral prefrontal cortex. It is used 
for top- down control of postrolandic brain regions by the frontal 
lobe and for the generation of internal, conscious behaviour as in 
imagery. Applied to the domains of motor, language and attentional 
control, these networks relate to symptoms as hemiparesis, aphasia 
and neglect in patients. Understanding of such networks provides 
a basis for a knowingly intervention: The motor cortex in stroke 
patients can be stimulated through intense training (e.g.; constraint 
induced movement therapy) or DC or TMS stimulation with in part 
long-lasting effects. Network access to the motor system beyond M1 
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is feasible in patients and has been demonstrated with fMRI: 1) The 
postcentral cortex can be activated through sensory stimulation and 
passive movement; 2) The dorsal premotor cortex (Pmd) through 
imagery of movement; 3) The ventral premotor cortex (Pmv) through 
watching and imitation in videotherapy. Transhemispheric access to 
M1 of the infarcted hemisphere poses a special challenge. Network 
analysis determines a connection of Pmd of one hemisphere to M1 
of the other hemisphere via callosal fibres and PmD of the other 
hemisphere. Accordingly, mirror-training in healthy subjects of the 
right hand (visualised in a mirror as a “left” hand) leads to improve-
ment of function in the (untrained) left hand, which is correlated to 
BOLD changes in right PmD. Thus, transhemispheric influence of 
one M1 is feasible through mirror training of the ipsilateral hand 
and this change is mediated by premotor cortices.

i29
nEuroplASticity AnD chronic pAin
De Ridder D.
BRAI2N & Dept. of Neurosurgery, University Hospital Antwerp, 
Belgium

Introduction: Thalamocortical dysrhythmia has been suggested as a 
pathophysiological explanation for deafferentation pain (1). Sensory 
deafferentation results in expansion of the adjacent non-deafferented 
region into the vacated area in the somatosensory cortex. However 
both these models conceptually generate pain in the edge area of the 
deafferentation, which does not fit the clinical data. Recently a new 
form of plasticity, Darwinian plasticity has been proposed, based 
on neurophysiological and neuroanatomical data, functional imag-
ing, clinical and human electrical brain stimulation data (2). This 
model suggests that the deafferented area actively goes and looks 
for novel information in order to survive. If Darwinian plasticity 
exists, stimulation of the deafferented are should improve pain, if 
not, stimulation of the deafferented area should worsen it by in-
creasing classical plasticity. Aim: The aim is to develop Darwinian 
neuroplasticity based novel treatments for chronic pain. Patients 
and Methods: Eight patients with intractable neuropathic pain were 
selected for this study. fMRI scans of the somatosensory cortex were 
performed while pain was worsened. The allodynia related BOLD 
signal on the somatosensory cortex served as a target for neuron-
avigated transcranial magnetic stimulation (TMS). Five of the 8 
patients had beneficial effect with TMS and subsequently underwent 
an implantation of a cortical electrode on the contralateral primary 
somatosensory cortex. Results: All patients with epidural electrical 
primary somatosensory cortex stimulation improved 66% to 100% 
(median 90%). Follow up time of the patients ranges from 12 to 36 
months. A significant pre vs. post difference on a 95% probability 
level should be equal to or above 1.87, on a 99% % probability 
level equal to or above 2.46, whilst the highly significant average 
pain reduction was equal to 8. Conclusion: Based on the idea that 
directly supplying the missing information to the deafferented so-
matosensory cortex will suppress deafferentation induced Darwin-
ian plasticity, neuronavigation guided implantation of an epidural 
electrode on the allodynia generated BOLD spot on the contralateral 
primary somatosensory cortex was performed successfully. Adding 
Darwinian plasticity to thalamocortical dysrhythmia explains clini-
cal data better than the combination of classical neuroplasticity and 
thalamocortical dysrhythmia. 
References:
1. Llinas RR, et al. Thalamocortical dysrhythmia: A neurological and neu-
ropsychiatric syndrome characterized by magnetoencephalography. Proc 
Natl Acad Sci USA 1999; 96: 15222–15227.
2. De Ridder D, Van de Heyning P. The Darwinian plasticity hypothesis for 
tinnitus and pain. Prog Brain Res 2007; 166: 55–60.

i30
thE FEArFul BrAin
Fredrikson M., Furmark T.
Dept. of Psychology, Uppsala University, Uppsala, Sweden

Data will be presented and reviewed on fear-related plasticity 
in the human brain. Fearful encounters activate the amygdala in 
several anxiety disorder including specific phobia, social phobia 
and posttraumatic stress disorder. In specific phobia for example, 
exposure to feared objects elicits amygdala activity that is associ-
ated also with increased activity in visual object recognition areas 
resulting in motor readiness. Also, fear conditioning in rodents as 
well as in humans increase amygdala activity suggesting that this 
could represent an evolutionary conserved etiological mechanism 
because fear conditioning has been proposed to underlie the acqui-
sition of certain phobias. Some studies indicate that when phobias 
are treated, a normalization of the original hyperresponsivity in 
the amygdala occurs. In social phobia this seems to be true both 
for pharmacological and psychological treatments. This illustrates 
plasticity in the core fear system in the human brain and suggests 
that attenuated amygdala activity is a final common pathway for 
therapeutic interventions.
References:
1. Furmark T, et al. Common Changes in Cerebral Blood Flow in Patients with 
Social Phobia Treated With Citalopram or Cognitive-Behavioral Therapy. 
Arch Gen Psychiatry 2002; 59: 425–433.
2. Furmark T, et al. Cerebral blood flow changes after treatment of social 
phobia with Neurokinin-1 antagonist GR205171, citalopram or placebo. Biol 
Psychiatry 2005; 58: 132–142.
3. Tlllfors M, et al. Cerebral blood flow in subjects with social phobia during 
stressful speking tasks. Am J Psychiatry 2001; 158: 1220–1226.

i31
AnimAl ASiStED thErApy in pAEDiAtricS

Muñoz S.
Dept. Rehabilitación, Universidad Complutense de Madrid, 
Spain

Animal assisted Therapies are increasingly developing within 
North Europe and North America. Many these therapies can be 
used in children. Dog Assisted Therapies: The fields in which 
these therapies are working are multiple. Proper definitions have 
been developed by Delta Society: Therapy Dogs, Service Dogs 
for Blind, Service Dogs for Deaf, Medical Alert Dogs, Psychiatric 
Service Dogs, Animal assisted activity in Hospices, Animal As-
sisted activity in Hospitals. Dolphins assisted Therapy: Mainly 
for Autistic children, Down Syndrome and Cancer patients. EEG 
studies have been performed related to human-dolphins interac-
tion. They observed that: Alpha state is induced, and this could 
be responsible of a strengthening of the immune system. This 
could explain its efficacy as a complementary treatment in cancer 
in children. There is a relationship between cerebral waves and 
increase in endorphins, and this could explain release of pain 
in neuropathic patients (spinal cord injury) and cancer. Horse 
Assisted Therapies: Hippotherapy in beginning to be used as a 
tool in the treatment of neurological disorders, mainly through 
three compounds: hippotherapy; therapeutic riding and riding as 
sport. Main effects act over spasticity, trunk control, gait dynam-
ics, respiratory dynamics, vestibular system, and central pattern 
generators in spinal cord. All these effects, acting together with 
psychological effects, can be very important in Neurological 
Rehabilitation. Aims and Goals: The objective of this study was 
to value the effectiveness hippotherapy in gross motor function 
in a group of children with neurological diseases. Material and 
Methods: 15 Children with neurological diseases were included in 
the study: 11 Cerebral Palsy, 1 Sd West, 1 Sd Of cat Mew. 1 Brain 
Injury 1 Neurological impairment due to oxygen incubator. All 
patients were evaluated previous and 6 months after the treatment 
with hippotherapy following a fixed protocol. They subjected to 
a complete neurological evaluation and Gross Motor Function 
Validated Scale was performed pre and post hippotherapy. Due 
to great variability of clinical symptoms, no control group was 
used, being each patient its own control group. Conclusions: 
Hippotherapy improves gross motor function in children with 
neurological diseases after 6 months treatment.
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i32
EXoSKElEtAl FunctionAl ElEctricAl 
StimulAtion: thE nESS l300 AS A moDEl For 
innovAtivE tEchnology 
Ring H.
Neurological Rehabilitation Ward ‘C’, Loewenstein Rehabilitation 
Center, Raanana, Sackler Faculty of Medicine, Tel Aviv University, 
Tel Aviv; National Rehabilitation Council, Ministry of Health, 
Jerusalem, Israel

Functional electrical stimulation (FES) is an advanced and innova-
tive technology that provides solutions in the realms of rehabilita-
tion efforts to improve paralytic limb functioning. Although the 
concept is not new, modern technology provides better means to 
achieve enhanced results in different clinical aspects. Exoskeletal 
FES systems have been developed for restoring function to both 
the upper and lower extremities. This presentation is limited to FES 
application for the lower limb. The NESS L300, an RF controlled 
Neuroprosthesis may be used as a representative model to demon-
strate the ability of specifically designed technology to overcome 
traditional barriers in the application of functional electrical stimula-
tion in the rehabilitation field. The results of an 8 weeks pilot study 
including 24 subjects with chronic hemiparesis, demonstrated a 
significant enhancement of gait speed and a dramatic improvement 
in the dynamic stability. A significant improvement in community 
participation and physical functioning was also observed. The ob-
jectives of a long-term follow-up study were to assess the effects 
of the neuroprosthesis on ambulation and function over one year 
of use. The study included sixteen patients (mean age: 55.7±14.0 
years) with chronic hemiparesis (6.3±4.7 years) whose walking was 
impaired by foot drop. Subjects underwent a baseline gait assess-
ment without the neuroprosthesis and four gait assessments with 
it: at the initial fitting, after one month, after two months and after 
one year. At each assessment, walking speed, swing and stride time, 
gait asymmetry index and stride time variability were determined 
during a 6 minutes walking test. In order to simulate daily life 
situations, gait speed was also measured during a 10 m walk over 
an obstacle course. The social participation domain of the stroke 
impact scale and the stroke impact scale-16 which assesses physical 
functioning were measured at baseline and collected again after two 
months and during the one year follow up evaluation. A repeated 
measures model was used for each gait parameter to analyze the 
neuroprosthesis effect with the 5 test-time points. A Hotelling’s 
T2 test was preformed to compare the one year gait results with 
baseline. The test time effect was significant for all tested vari-
ables (p<0.05). Walking speed improved from 0.62±0.22 m/sec to 
0.91±0.21 m/sec (p<0.001). When walking over the obstacle course, 
gait speed improved by 58% (from 0.40±0.15 m/sec to 0.63±0.19 
m/sec; p<0.001). An enhancement in gait stability and symmetry 
was demonstrated in conjunction with the improvements in gait 
speed. Single leg support (SLS) over the affected limb (swing time 
of the non affected limb) significantly increased (p=0.02). The gait 
asymmetry index, a marker of inter-limb coordination, improved 
by 96% (from 0.51±0.33 to 0.26±0.10; p=0.006). Stride time vari-
ability, an indicator of gait rhythmicity, decreased from 5.32±3.31 
to 3.79±1.64 (p=0.01). Repeated measures analysis was also used 
for each function questionnaire. Significant improvement over time 
were found in the social participation score (p=0.001) and the SIS-
16 score (p=0.007). An additional study which included 15 patients 
(mean age: 52.2±3.6 years) with chronic hemiparesis (5.9±1.5 years) 
who regularly used an Ankle Foot Orthosis (AFO), compared the 
effects of the neuroprosthesis versus the AFO. There was a four week 
adaptation period during which participants increased their daily 
use of the neuroprosthesis; while using the AFO for the rest of the 
day. Gait was then assessed alternately using the neuroprosthesis 
and the AFO in a randomized order. A further gait assessment was 
conducted after using the neuroprosthesis for a further four weeks. 
After the four week adaptation period, the neuroprosthesis and the 
AFO affected gait similarly (p>0.05). After eight weeks of walking 
with the neuroprosthesis, gait was significantly improved relative 
to the AFO. These studies demonstrate a continuous improvement 

of walking abilities, physical function and community participation 
in patients using the NESS L300 neuroprosthesis. The findings also 
emphasize the benefits of using the neuroprosthesis in rehabilita-
tion of stroke and TBI survivors when compared to the traditional 
AFO, supporting the idea that this is a viable treatment option in 
the rehabilitation of these patients. 

i33
phySicAl Activity in oStEoporoSiS 
mAnAgEmEnt AnD rEhABilitAtion
Lissens M.A.
Dept. of Health Sciences, KHK, University College Geel; KU 
Leuven University, Belgium 
It has been shown that physical activity is an important factor 
influencing peak bone mass, and that a lack of physical activity 
is a major risk factor to develop osteoporosis (1, 2). This has also 
its implications in rehabilitation medicine. In primary rehabilita-
tion the aim is prevention of osteoporosis, whereas in secondary 
rehabilitation treatment of osteoporosis is the main goal. In 
tertiary rehabilitation emphasis is put on treatment of fractures 
and complications. An osteoporosis rehabilitation program is 
designed to meet the needs of the individual patient, depending 
upon the type and severity of the disease. Active involvement of 
the patient and family is vital to the success of the program. The 
goal of rehabilitation is to help the patient to return to the highest 
level of function and independence possible, while improving the 
overall quality of life, physically, emotionally, and socially. The 
focus of rehabilitation is to decrease pain, help prevent fractures, 
and minimize further bone loss. In order to help reach these goals, 
osteoporosis rehabilitation programs may include the following:  
exercise programs and conditioning to increase weight bearing 
and physical fitness; pain management techniques; nutritional 
counseling to improve calcium and vitamin D intake and decrease 
caffeine and alcohol intake; use of assistive devices to improve 
safety at home; patient and family education, especially prevention 
of falls. Many skilled professionals are part of the osteoporosis 
rehabilitation team, including any/all of the following: orthopaed-
ist/orthopaedic surgeon, physiatrist, internist, rehabilitation nurse, 
dietician, physical therapist, occupational therapist, social worker, 
psychologist/psychiatrist, recreational therapist, vocational 
therapist. Physical activity can help osteoporosis patients gain 
improvement in muscle strength and cardiovascular endurance, 
and can reduce functional decline. Benefits from regular exercise 
include improved bone health, both psychological and cognitive 
benefits, and enhanced quality of life. Adequate intakes of calcium, 
vitamin D and protein are also an important component of the 
rehabilitation program. Dietary calcium and vitamin D have been 
shown to help preserve bone mass and bone strength and should be 
considered in all elderly patients and in those patients suspected 
to be vitamin D deficient. Osteoporosis is a disease with psycho-
social consequences, and therefore, a psychological assessment 
is integral to the rehabilitation of any patient with osteoporosis 
and is an important component of the overall management plan. 
An effective pain management plan following fractures through a 
variety of physical, pharmacological and behavioural techniques 
should be implemented with close monitoring of side effects, such 
as disorientation or sedation that may lead to falls (3).
References:
1. Lissens MA, et al. J Bone Min Res 2001: S395. 
2. Lissens MA, et al., Osteoporosis International 2002; Suppl 1: S87. 
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i34
viBrAtion trAining in thE ElDErly: 
potEntiAl StrAtEgy to prEvEnt AnD /or 
rEvErSE SArcopEniA AnD oStEoporoSiS  
Verschueren S.
Faculty of Kinesiology and Rehabilitation Science, Ku Leuven 
University, Belgium
Abstract not available.

i35
BonE AnD connEctivE tiSSuE mEtABoliSm 
in Sci pAtiEntS: A compArAtivE StuDy With 
BEDrESt unloADED SuBjEctS
Uebelhart D.
Dept. of Rheumatology and Institute of Physical Medicine, Uni-
versity Hospital, Zürich, Switzerland

Traumatic spinal cord injury is associated with the development 
of a rapid and severe osteoporosis together with major deleterious 
changes in other connective tissues, especially muscle and skin.
Unloading is also known to be associated with a decreased bone 
mass and the development of osteopenia together with loss of muscle 
mass. There are only few reports on the exact metabolic sequence 
of these events; therefore we developed a prospective study aimed 
at comparing the levels of various biochemical markers of bone 
and connective tissue metabolism and body composition in 24 
patients with acute traumatic spinal cord injury (SCI) followed for 
6 months from onset, 24 SCI patients involved in a one year dura-
tion open trial with pamidronate and 8 healthy subjects submitted 
to a 6 week anti-orthostatic bed rest. The results of biochemical 
markers did show tremendous differences between SCI and bed 
rest populations, both in magnitude and in kinetics. In the bed rest 
subjects, bone metabolism as well as connective tissue metabolism 
did only slightly vary during the follow-up period. No changes were 
observed in both bone mineral content (BMC) or density (BMD) 
and fat mass (TFM), whereas there was a significant reduction in 
lower limbs (LL) lean mass (TLM) by the end of the bed rest period 
which did totally recover after 3 weeks of reambulation. In the SCI 
patients, bone and connective tissue metabolism showed early and 
dramatic changes with major uncoupling between bone formation 
and resorption (R>>F). A similar trend was observed for type III 
collagen markers (R>>F). SCI patients did show a significant 
decrease in LL BMC and BMD, a decrease in LL TLM (ns) and a 
significant increase in the UL. LL TBF was increased (ns) and did 
not change in the UL. SCI patients treated with pamidronate had 
decreased levels of bone catabolic markers and a significant reduc-
tion in bone density loss one year after onset. A comparison of the 
levels of markers was performed between the bed rest subjects at 
the end of the immobilization period and in SCI patients at month 
2 after onset. Except for PICP levels, all markers did show highly 
significant differences. These results do confirm that SCI does have 
an early and dramatic impact on both bone and connective tissue 
metabolism whereas bed rest does not. In addition, they provide a 
strong support for an early therapeutic intervention in SCI patients 
combining active rehabilitation procedures with bisphosphonates 
drug therapy. This work should help orienting future therapeutic 
trials with drugs and/or procedures intended to correct for the 
musculoskeletal deleterious effects of paralysis. The author will in 
addition review the current knowledge on this matter.

i36
EviDEncE-BASED rEhABilitAtion oF 
pEronS With longStAnDing pAin 
Gerdle B.
Linköping University, Sweden
Abstract not available.

i37
EviDEncE-BASED rEhABilitAtion in thE 
ArEA oF BrAin injury
Turner-Stokes L.
Northwick Park Hospital, London, UK

Few would now dispute the need to gather robust evidence to in-
form best clinical practice. Questions remain however on how this 
should be done, what sort of evidence should be taken into account, 
and how it should be assimilated. The Cochrane Library is widely 
cited as a source of robust systematic reviews and research synthe-
ses which draw together the evidence available from randomised 
controlled clinical trials (RCTs) tested further by meta-analysis. 
Although there is a reasonably strong evidence base for the ef-
fectiveness of brain injury rehabilitation using this methodology, it 
is increasingly recognised that RCTs cannot be applied to address 
all the questions that need to be answered. Other methods have 
been developed for assimilating published literature to include 
a broader range of ‘evidence’ – encompassing other research 
designs, qualitative studies and different techniques which allow 
the evaluation of individual experience in addition to controlled 
experimental data. One such method is the research typology that 
was developed for the UK National Service Framework (NSF) for 
Long Term Neurological Conditions. The typology focuses on the 
quality of research, and the appropriateness of research design to 
answer the question in hand, as opposed to restricting evidence to 
any one type of design. It also places value on the experience of 
individuals and their family who live out their lives with a long 
term condition. Importantly the quality assessment is simple, so 
that it may be applied by the clinician seeking to gather evidence 
within the context of clinical practice. However, there is also an 
emerging view from Horn, de Jong and colleagues in the USA 
that it is not ‘evidence-based practice’ we need now, but ‘practice-
based evidence’ in rehabilitation. They argue that the real proof 
of effectiveness comes from systematic collection of prospective 
data (the ‘clinical practice improvement’ (PBE-CPI) approach) 
which provides information about what works for which patients 
in real-life clinical practice. This, they contend, is the science 
of innovation and discovery – as opposed to confirmation and 
validation. In this talk I will briefly review the evidence-base for 
rehabilitation in acquired brain injury (of any cause), and discuss 
the different information that derives from these three sources to 
demonstrate that brain injury rehabilitation is not only effective but 
highly cost-efficient. In particular, I will review evidence emerging 
from the UK for the cost-efficiency of longer stay rehabilitation 
programmes for profoundly disabled patients.

i38
EviDEncE-BASED rEhABilitAtion 
trAnSFErrED into clinic

Kiekens C., Peers K.
UZ Leuven, Physical Medicine & Rehabilitation, Belgium

EBM is the integration of best research evidence with clinical 
expertise and patient values. An important criticism of EBM is that 
it fails to account for the individual social and biological variation 
or for patients’ values, perspectives and choices. However, with 
the increasing number of providers and expenditures on the one 
hand, and restricted resources on the other, health authorities may 
no longer support non-evidence based interventions. Therefore, 
translation and implementation of existing evidence into clinical 
practice, more specifically in rehabilitation medicine, is an im-
portant challenge for the next years. Existing evidence concerning 
diagnostic methods or treatment strategies in rehabilitation has 
mostly been developed monodisciplinary (e.g. physical therapy) 
and thus is fragmented, which hampers transfer into the multi-
disciplinary clinic. Also, existing evidence does not (yet) take 
into account all (biopsychosocial) domains of the International 
Classification of Functioning, Disability and Health (ICF), the 
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widely accepted conceptual framework in Physical Medicine and 
Rehabilitation (PMR). To study the efficacy of treatment strategies, 
adequate measurement tools are mandatory but there are fewer 
valid measures available for cognitive and psychosocial outcomes 
than for medical and physical outcomes, and the existing tools 
often struggle with floor or ceiling effects. Due to the variable 
case-mix and heterogeneity in patient population, translation of 
the evidence into individually tailored rehabilitation programmes 
is necessary and needs to be based on the clinician’s judgment and 
clinical decision making. The PMR specialist, as a clinical coach 
of the multidisciplinary rehabilitation team should integrate EBM 
in daily practice and coordinate rehabilitation research within the 
different disciplines and ICF domains. As funding of rehabilitation 
research is problematic, joint international effort is advised and 
valid outcome measures, within the common language of ICF are 
to be defined. Using these measures, patients’ outcomes should be 
gathered for study in larger databases. The ESPRM website states: 
‘The most important step that has to be made to improve the level 
and amount of research in PRM is to organize a platform for com-
munication for all participants in research activities in Europe.’ The 
aim of this presentation is to contribute to this objective.

i39
pAthophySiology oF SpAStic pArESiS
Gracies J.M.
Dept. of PM&R, CHU Henri Mondor, Créteil, France

Spastic paresis follows chronic disruption of the central execution 
of volitional command. Patients with spastic paresis are subjected 
over time to three insults, of which the last two are avoidable: (1) 
the neural insult itself, which causes paresis, i.e., reduced voluntary 
motor unit recruitment; (2) the relative immobilization of the paret-
ic body part, commonly imposed by the care environment, which 
causes adaptive shortening of the soft tissue (including muscle) 
left in shortened position; and (3) the chronic disuse of the paretic 
body part, self-imposed in most patients. A vicious cycle of paresis-
disuse-paresis emerges as disuse causes plastic rearrangements in 
the higher centers, which further reduce the capacity of voluntary 
motor unit recruitment. In the acute stages, paresis and soft tissue 
contracture represent the first two mechanisms of motor impair-
ment. In subacute and chronic stages, stretch-sensitive (spastic) 
muscle overactivity emerges as a third mechanism of impairment. 
We review the definition and the pathophysiology of the various 
forms of spastic overactivity. A vicious cycle of contracture-spas-
ticity-contracture emerges as muscle contracture causes excessive 
responsiveness to stretch, which in turn aggravates contracture. 
None of the three mechanisms of impairment (paresis, contracture, 
spastic overactivity) is symmetrically distributed between agonists 
and antagonists, which generates torque imbalance around joints 
and limb deformities. Thus, each may be best treated focally on 
a muscle-by-muscle basis. Motor training of the less overactive 
muscles should disrupt the cycle of paresis-disuse-paresis, while 
concomitant use of stretch and focal weakening in their more 
overactive and shortened antagonists should disrupt the cycle of 
contracture-spasticity-contracture.

i40
clinicAl ASSESSmEnt For SEnSiBlE 
trEAtmEnt oF SpASticity
Yelnik A.
Service de Médecine Physique et de Réadaptation, GH Lariboisière 
F. Widal, Paris, France

Spasticity is here considered as the different kinds of muscle over-
activities observed after most of the brain or spinal cord injuries. 
It includes exaggerated muscle stretch reflex, abnormal permanent 
muscle contraction (spastic dystonia), abnormal co-contractions of 
the antagonist muscles or synergistic contractions. Spasticity focuses 
the interest of the functional examination after stroke or injury be-

cause it is the only neurological symptom which could be changed 
by a treatment, general or focal. But, unfortunately, spasticity is only 
one of the neurological disorders leading to disability. Most of the 
time, the main disorder is the motor impairment, often associated 
with loss of sensibility and sometimes neuropsychological troubles. 
The first goal of the assessment of spasticity before treatment must 
be to define the real role of spasticity in the functional disability 
among other neurological, and sometimes orthopaedic, disorders. 
Then, it is possible to relate the patient to one of the four following 
groups: no spasticity; slight but not disabling spasticity; marked and 
probably disabling spasticity but associated with other neurological 
or orthopaedic disabling trouble; spasticity is the only or obviously 
the main cause of disability. Answering to the question of the real 
place of spasticity in the disabilities is the only way to the choice 
of the good treatment and to a reasonable chance of success. The 
second main issue for the clinical examination is to define the real 
goal of the treatment: to improve such function, to reduce pain, 
to make easier nursing, toilet or dressing for example. This must 
be done by the mean of a rigorous examination including close 
interrogation of the patient. No treatment of an expected disabling 
spasticity should be started before establishing its reasonable and 
personalized goals. This is important for the patient, the physiatrist 
and their confident relation.

i41
inStrumEntED ASSESSmEnt
Molteni F.
Ospedale Valduce, Villa Beretta, Castamasnaga, Lecco, Italy

Abstract not available.

i42
conSErvAtivE trEAtmEntS For ADultS 
With SpASticity = orAl DrugS
Bensmail D. 
Dept. of PMR, R. Poincaré Hospital, Garches, France

Spasticity is a common disabling feature after a central nervous 
system (CNS) lesion. A variety of drugs exist to treat this symptom. 
They can be categorised according to mode of administration: oral 
(baclofen, dantrolene, tizanidine, diazepam or gabapentin), focal 
(botulinum toxin, alcohol or phenol) or intrathecal (ITB). Here 
we will focus on oral treatment. Current evidence of effectiveness 
of oral treatments is limited. Most trials are of small size, short 
duration and poor methodology. Few randomised controlled stud-
ies have been carried out. Several studies suggest that baclofen, 
tizanidine, diazepam and gabapentin are all effective in reducing 
clinically evaluated spasticity. There is no evidence to suggest 
any difference in effectiveness between them. Results of trials of 
dantrolene are discordant. Diazepam and dantrolene seem to induce 
more side effects than baclofen or tizanidine. There is no evidence 
that oral treatments lead to an improvement in functional ability. 
Their place along side focal and general treatments (such as ITB) 
in spasticity management is yet to be defined. Moreover, many of 
these treatments are inhibitors of CNS receptors. They have to be 
used with caution in patients with CNS lesions because some of 
them may inhibit neuroplasticity. The benefit-risk ratio has to be 
evaluated for each patient and if the benefits are not obvious, the 
possibility of stopping treatment should be discussed.
References:
1. Sachais BA, et al. A new antispastic drug. Arch Neurol. 1977; 34: 422–8.
2. Tolosa ES, et al. Treatment of spasticity in multiple sclerosis with dant-
rolene. JAMA 1975; 233: 1046. 
3. Nance PW, et al. Relationship of the antispasticity effect of tizanidine to 
plasma concentration in patients with multiple sclerosis. Arch Neurol 1997; 
54: 731–6.
4. Gelber DA, et al. Open-label dose-titration safety and efficacy study of 
tizanidine hydrochloride in the treatment of spasticity associated with chronic 
stroke. Stroke 2001; 32: 1841–6.
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5. Mueller ME, et al. Gabapentin for relief of upper motor neuron symptoms 
in multiple sclerosis. Arch Phys Med Rehabil 1997; 78: 521–4.
6. Taricco M, et al. Pharmacological interventions for spasticity following 
spinal cord injury. Cochrane Database Syst Rev 2000; (2):CD001131. 

i43
phySicAl mAnAgEmEnt oF SpASticity
Stark S.C.
Walkergate Park Centre for Neuro-Rehabilitation and Neuro-Psy-
chiatry, Physiotherapy Dept., Newcastle upon Tyne, UK

For therapists treating patients presenting with increased tone 
following CVA it is vital to determine whether their presentation 
is due to spasticity alone, or the combination of spasticity and 
biomechanical changes in muscle resulting in hypertonia. This 
diagnosis will determine the correct treatment approaches. There 
are many evidence based interventions which can be used to reduce 
spasticity, alter the biomechanical changes to muscle, and facilitate 
function. Stretching and positioning programmes are crucial to 
maintain and alter muscle length; however, there are still several 
different thoughts on the length of time a muscle requires to be 
stretched to effect change (1). Serial casting is another commonly 
used technique but, whether to use this with or without botulinum 
toxin is still being debated (2). The importance of correct seating 
for patients is recognised within the rehabilitation setting but pro-
vision of appropriate wheelchairs and static chairs and correct use 
within the Community setting remains a challenge. Strengthening 
programmes once taboo within the Physiotherapy community are 
now being shown to be advantageous without increasing spasticity 
and may in fact improve function more than therapies targeted at 
reducing spasticity (3). The use of orthotics to maintain, stabilise 
or improve a joint position continues to be common practice while 
hand splinting still suffers from non compliance from patients and 
limited evidence of efficacy (4). The introduction of lycra splinting 
is much more patient friendly and has been supported in clinical 
trials but its use is minimised due to cost. Electrical stimulation 
may also have a role to play in spasticity/hypertonia management 
to improve the effect of botulinum and or facilitate function in the 
opposing muscle (5). Finally, ensuring the continuation of physical 
management programmes for patients with hypertonia living in 
the community remains the biggest challenge for the Health and 
Social care services.
References: 
1. Ada L, et al. Thirty minutes of positioning reduces the development of 
shoulder external rotation contracture after stroke. Arch Phys Med Rehabil 
2005: 86: 230–234.
2. Verplancke D, et al. A randomized controlled trial of botulinum toxin on 
lower limb Spasticity following acute acquired severe brain injury. Clinical 
Rehabil 2005 19: 117–125.
3. Morris SL, et al. Outcomes of progressive resistance strength training 
following stroke. Clinical Rehabil 2004; 18: 27–39.
4. Lannin NA. Is hand splinting effective for adults following stroke? Clinical 
Rehabil 2003; 17: 807–816.
5. Johnson CA, et al. The effect of combined use of botulinum toxin Type A 
and Functional Electrical Stimulation in the Treatment of Spastic Drop Foot 
after Stroke. Arch Phys Med Rehabil 2004; 85: 902–909

i44
thE vAluE oF nErvE BlocKADE AnD 
SEDAtion to DEtEct contrActurE in 
ADultS With SpASticity
Deltombe T.1, Gustin T.2, De Cloedt P.3, Hanson P.1

Spasticity group, Depts. of 1PMR, 2Neurosurgery and 3Orthopaedic 
Surgery, Université Catholique de Louvain, Cliniques Universi-
taires de Mont-Godinne, Yvoir, Belgium

The diagnostic nerve block (DNB) consists in injecting a local 
anesthetic close to a nerve in order to temporarily suppress the 

spasticity of the muscle(s) innervated by the selected nerve. 
The nerve is located thanks to a disposable needle for conduc-
tion anesthesia coupled to an EMG apparatus and a 1ml dose 
of anesthetic is injected (1). DNB is indicated in case of focal 
spasticity. It is easy to do, low cost, well tolerated and safe (1, 
2). DNB allows us to determine the respective responsibility of 
the muscles spasticity and of the musculo-tendinous shortening in 
the patient deformity. It also helps to determine the antagonistic 
muscles strength, to predict the expected functional improvement 
of a spasticity treatment and to enhance the therapeutic decision 
process. DNB is mandatory before surgery (especially neurotomy 
and tendon lengthening) and may help to determine the muscles 
to inject with botulinum toxin. The DNB can be made at the level 
of the musculo-cutaneous nerve (flexed elbow), of the median 
and ulnar nerve (spastic hand), of the obturator nerve (adducted 
hip) and, most frequently, of the tibial nerve (spastic equinovarus 
foot). The localization of the motor nerve branches of the tibial 
nerve has been determined by means of CT-scanner and cadavers 
studies allowing to perform selective motor nerve branch block 
without sensory disturbances interfering with gait (2, 3). Elec-
trophysiological studies demonstrate that spasticity reduction is 
correlated to a decrease in Hmax/Mmax ratio which indicates 
a preferential susceptibility of muscle spindle afferents to local 
anesthetics (1, 4). Further studies are necessary to compare the 
improvement obtained after DNB and spasticity treatments. 
Sedation is indicated in case of diffuse spasticity complicated 
by contracture related to musculo-tendinous shortening and/or 
heterotopic ossification. Sedation performed by means of a short 
general anaesthesia allows us to determine contracture without 
spasticity. Thus, it gives no information about muscle strength 
and function. 
References: 
1. Deltombe T, et al. Selective blocks of the motor nerve branches to the 
soleus and tibialis posterior muscles in the management of the spastic equi-
novarus foot. Arch Phys Med Rehabil 2004; 85: 54–58.
2.  Filipetti P, Decq P. Interest of anesthetic blocks for assessment of the 
spastic patient. A series of 815 motor blocks. Neurochirurgie 2003; 49: 
226–38.
3.  Sook Kim H, et al. Localization of the motor nerve branches and motor 
points of the triceps surae muscles in Korean cadavers. Am J Phys Med 
Rehabil 2002; 81: 765–9.
4.  Buffenoir K, e tal. Interest of peripheral anesthetic blocks as a diagnosis 
and prognosis tool in patients with spastic equinus foot: a clinical and elec-
trophysiological study of the effects of block nerve branches to the triceps 
surae muscle. Clin Neurophysiol 2005; 116: 1596–600.

i45
trEAtmEnt oF FocAl SpASticity: 
chEmoDEnErvAtion
Ward A.B.
North Staffordshire Rehabilitation Centre, UHNS, Stoke on Trent, 
UK

The management of the focal problems of spasticity management 
is now changing following the introduction of clinical guidance, 
such as those from the Royal College of Physicians of London 
in 20011 and the European Consensus Group in 20032. Both are 
currently being updated and highlight the importance of spasticity 
management within the context of a defined rehabilitation pro-
gramme. Both also agree that chemodenervation with botulinum 
toxin or phenol should be supported by physical measures. Botu-
linum toxin is now considered to be the first line pharmacologi-
cal therapy in post-stroke patient management. It is effective in 
management and cost effectiveness now needs to be demonstrated, 
if it is to be funded routinely in health care. A cost-effectiveness 
study is now underway and the aim of this will be to identify the 
clinical outcomes, cost-utility and cost-effectiveness of treatments 
for focal spasticity following stroke. Experts in focal spasticity 
management were brought together to develop the new guidance 
document, which covers the following principles: The need for 
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multi-professional assessment prior to treatment; A uniform as-
sessment process – spasticity also changes over time and requires 
further assessment every time further treatment is considered; A 
formal goal setting process; The actual treatment process; and A 
range of system of measures to reflect relevant clinical outcomes. 
This presentation will, therefore, mainly discuss the update of the 
European guidance document, which will shortly be published. 
It will also address the assessment and measurement processes 
and why spasticity should be treated. It will be illustrated by 
case histories and will utilise the experience of the audience in 
developing spasticity services.
References:
1. Turner-Stokes L, Ward AB. Clinical Medicine 2002; 2: 128–130.
2. Ward AB, et al. Journal of Rehabilitation Medicine 2003; 35: 98–9.

i46
itB For SpASticity AFtEr StroKE 

Saltuari L.
Dept. of Neurology, University Hospital, Innsbruck, Austria

Abstract not available.

i47
thE mEritS oF orthopEDic SurgEry in 
trEAting SpASticity

Plasschaert F.1,3, Jones K.1, Forward M.1, Verdonk R.3, 
Vanderstraeten G.1,2,3

1Ghent Gait and Movement Analysis Laboratory, 2Dept. of Physical 
Medicine and Rehabilitation and 3Dept. of Orthopaedic Surgery 
and Traumatology, University Hospital, Ghent, Belgium

The relative merits of surgery and physical therapy in the manage-
ment of children with spastic paralysis have been fiercely argued 
for the last 50 years. In the early part of this century ill-advised 
and indiscriminate surgery on nerves and tendons without proper 
analysis of the paralysis, deformity, and function in the affected 
limb often did as much harm as good. As a consequence there was 
a reaction towards reliance on physiotherapy alone. This view has 
been changed to a need for restoring muscle balance. There is 
not only a need for lengthening of overactive muscles (tendons) 
that, but also a treatment for functional weakness of the opponent 
muscles. When the cases are selected with care, the appropriate 
orthopaedic measures are skilfully performed, and when the pa-
tients are adequately supervised afterwards the benefits of surgery 
are greater than those provided by any other treatment. But one 
should realise that Orthopaedic surgery does not treat spasticity. 
The goals of surgery may include increasing range of motion, 
improving access for hygiene, improving tolerability of braces, 
or reducing pain. The most common orthopaedic procedure is a 
contracture release. In this procedure, the tendon of a contractured 
muscle is cut either partially or clean through. Common targets 
are contractures involving muscles of the ankles, knees, hips, 
shoulders, elbows, and wrists. New insights nourished by clinical 
gait analysis (kinetics) have created a surgery moving away from 
classic tendon lengthening, but created a more valuable role for 
muscle lengthening by aponeurectomy and intramuscular lengthen-
ing. This to avoid further weakness. A tendon transfer moves the 
attachment point of a spastic muscle. Ankle balancing procedures 
are among the most effective interventions. Osteotomy can be 
used to correct a deformity that does respond to other corrective 
procedures. In an osteotomy, a small wedge is removed from a bone 
to allow it to be repositioned or reshaped. Osteotomy procedures 
are most commonly used to correct hip displacements and foot 
deformities. It also provides muscle balancing. Arthrodesis is a 
fusing together of bones that normally move independently. This 
fusion limits the ability of spastic muscle to pull the joint into an 
abnormal position. 

i48
thE BotuloScopE: A cohort StuDy ABout 
trEAtmEnt oF poSt-StroKE uppEr limB 
SpASticity By Botulinum toXin 
Marque P., Castel-Lacanal E., De Boissezon X., 
Simonetta-Moreau M., Botuloscope group 
CHU Rangueil, France

The ‘botuloscope’ is a French observatory of botulinum toxin uses 
in treatment of post-stroke upper limb spasticity. The aim of it is 
to built guidelines for botulinum toxin uses. The botuloscope is a 
pragmatic open study. 11 centers were involved in the work for 
2 years. Included patients choose 5 goals of treatment with their 
practician in a list of 12 functional or nursing objectives. Muscles 
and doses injected were chosen by the practician in accordance 
with the objectives of treatment. Joint amplitudes, Ashworth scores, 
motricity index, frenchay arm test, independency scores were as-
sessed at 1, 3 and 6 month after injections. Patients were engaged 
to give their subjective opinion on accomplishment of the treatment 
goals with a visual analogic scale. The Quality of life was assessed 
by the RNLI before and one year after the inclusion. 396 patients 
were included (mean age 54 years). Wrist and finger flexors muscles 
were the most often injected one. 21% of patients described minor 
complications. Joint amplitudes (+5 to 15°, p<0.01) and Ashworth 
score (–1, p<0.01) were significantly modified 1 and 3 month after 
injections. Motricity index, Frenchay arm test and independency 
remained unchanged. The median of satisfaction were over 5 for 
the main goals of treatment: reduce uncomfortable posture (61% of 
patients), facilitate dressing (57% of patients), facilitate palm hand 
nursing (51% of patients), increase functional use (48 % of patients). 
The RNLI was significantly decrease (–2, p<0.001) over a year of 
treatment corresponding to an increase of quality of life. The results 
of the French botulinum toxin observatory are very consistent with 
those of previous studies for joint and spasticity gains. They also 
emphasize the satisfaction of patients and the repercussions on 
quality of life when goals of treatments are well designed.

i49
thE itAliAn projEct For A nAtionAl 
rEhABilitAtion StroKE rEgiStEr: BASic 
ASSESSmEnt oF StroKE pAtiEntS (pmic) 
Franceschini M.1, Paolucci S.2, on behalf of the PMIC 
National Project Steering Committee*
1Dept. of Rehabilitation, Modena; 2S. Lucia Foundation - IRCCS, 
Roma, Italy 
The need for a National Register to collect homogeneous data on 
clinical and functional parameters expressed by stroke patients from 
the event up to the development of stable disability has been repeat-
edly requested by clinicians and researchers. Such homogeneous 
recorded information could lead to and support reliable prognostic 
studies and the planning of correct health strategies. Thus, a specific 
Task-Force, by appointment of by the Italian Society of PM&R 
(SIMFER) and S. Lucia Foundation (a scientific institute dedicated 
to research and in-patient rehabilitation), produced an assessment 
instrument easy to use, inexpensive, and designed for an efficient 
administration, named ‘Protocollo di Minima per l’Ictus (pmic)’. The 
main objective of the protocol is to offer to every Physiatrist in Italy 
a minimum data set with a standardized stroke assessment tool for 
acute, post-acute and community-living stroke patients, easy to use. 
The secondary objectives are: To evaluate rehabilitation pathways, 
from the emergency room to a community living setting; To record 
prognostic and clinical outcome factors.; To develop a common 
National Data-base as a first step towards a National Rehabilitation 
Stroke Register; The pmic should follow each patient in all phases 
of his/her rehabilitative program: acute phase, rehabilitative hospital 
stay and extensive territorial phase (after hospital discharge). Lastly, 
a 1-year follow-up evaluation is recommended. Thus, pmic includes 
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3 distinct specific forms: 1stone for the acute phase, another for 
in-patient intensive rehabilitation and third one for the territorial 
phase. The pmic will hopefully help Italian Physiatrists to promote 
data exchange between centres, allowing observational studies to be 
carried out on large samples and providing insight into the short and, 
most of all, long term outcome after stroke in the Italian community. 
It is important to remember that pmic has been conceived as a simple 
and quick tool, and not as an exhaustive method of evaluation.
*PMIC National Project Steering Committee: Agosti M (Parma), Gimigliano R. 
(Napoli - President of Italian Society of PM&R-SIMFER), Giustini A (Volterra), 
Iocco M (Catanzaro), Lenti G (Piacenza), Massucci M (Perugia), Pace P. (Ancona), 
Zampolini M (Foligno). 

i50
DEvElopmEnt oF A StroKE rEhABilitAtion 
minimum DAtA SEt
Lenti G. on behalf of PMIC National Project Steering 
Committee*
Piacenza and Borgonovo Hospitals, Dept. of Rehabilitation, AUSL 
of Piacenza, Italy

Although Clinical Practice Guidelines for stroke patients recom-
mend a standardized assessment (through specific scales) of neuro-
logical impairment, mobility, mental state, language, independence 
in ADL and Quality of Life, a common assessment procedure 
among Physiatrists in Italy is still lacking. From end 2004 to early 
2006 our Project Group examined the literature most important 
variables for stroke rehabilitation assessment and outcome. We 
reached a consensus identifying a ‘minimum’ core set of data, ap-
propriate for the different possible settings along the continuum of 
rehabilitation care, ensuring that sufficient information is collected 
without overly increasing participants’ workload. We developed a 
minimum data set, that we defined as ‘basic assessment protocol’. 
We aimed to create a valid, accurate, easy to do and time saving 
instrument. However this tool is not expected to represent all the 
options for stroke rehabilitation assessment. After identifying the 
domains to be quantified, our Project Group selected the specific 
data elements (demographic and socio-economic elements, impair-
ment and disability measures, clinical and process indicators) to be 
included in the data collection tool. The outcomes variables have 
been selected in order to be valid, reliable, responsive, interpretable, 
with appropriate psychometric characteristics. Our approach was to 
prefer simpler and more synthetic scales to more exhaustive, but less 
easily recordable ones. This ‘basic assessment protocol’, has been 
peer submitted in early 2006, to allow modifications and adjust-
ments in fields such as burden of data collection, potential areas for 
missing data, completeness or lack of data elements. This project 
was triggered by the common need of a standardized evaluation 
procedure manageable in every-day practice and in every setting. 
The Italian Physiatrist community showed a broad interest, and 
many colleagues are now using it, in different clinical settings and 
different sites. Planning, design, data elements and data sources of 
this project can be considered in line with good registry practices 
(Gliklich RE, Dreyer NA, AHRQ Publication No. 07–April 2007). 
Nevertheless, further resources and work are needed in order to 
expand this project in a proper patient outcome registry.
*PMIC National Project Steering Committee: Agosti M (Parma), Gimigliano R. 
(Napoli - President of Italian Society of PM&R-SIMFER), Giustini A (Volterra), 
Iocco M (Catanzaro), Lenti G (Piacenza), Massucci M (Perugia), Pace P. (Ancona), 
Zampolini M (Foligno).

i51
clinicAl AnD FunctionAl monitoring
Zampolini M. on behalf of the pmic national project 
steering committee*

Clinical and functional assessment has been used to look at the 
outcome of stroke. In rehabilitation, in accordance with the recent 
International classification of Functioning (ICF), a comprehensive 
set of measures should include Impairment, Activity Limitation and 

Participation Restriction. This framework is used in 4 phases with 
specific forms to be filled in for different settings: 1) acute phase 
(at least one evaluation); 2) patient rehabilitation phase (admission 
and discharge); 3) community rehabilitation, one evaluation for each 
access; 4) follow-up after one year with the community rehabilitation 
evaluation form. In the acute phase we included general data of the 
patient and some clinical data: the Oxford classification of stroke 
types in the case of ischemic form and a localization description in 
hemorrhagic form. To assess disability before the stroke we use the 
Rankin Scale. For impairment we use the Canadian Neurological 
Scale, the Ashworth Scale, Trunk Control Test, Mini Mental State 
examination.  We also included the type of rehabilitation carried 
out and the destination upon discharge.  In the rehabilitation phase 
we add the Barthel Index, Motricity index, Nine hole peg test and 
a visuo-analogic scale for depression. The data collected for com-
munity rehabilitation are very similar to those for an in-rehabilita-
tion setting, we include the Walking Handicap Scale to assess the 
walking capabilities.  The time requested to fill the form is limited 
to a few minutes so as not to interfere with normal clinical activity. 
This study has the following objectives: 1) Evaluation of the clinical 
pathway as a whole from the acute phase to dwelling in the commu-
nity. There are few studies of follow-up after stroke rehabilitation. 
2) Identification of prognostic factors and outcome. 3) Creation of 
a National rehabilitation measuring system to monitor the clinical 
and epidemiological aspects. 
*PMIC National Project Steering Committee: Agosti M (Parma), Gimigliano R. 
(Napoli - President of Italian Society of PM&R-SIMFER), Giustini A (Volterra), 
Iocco M (Catanzaro), Lenti G (Piacenza), Massucci M (Perugia), Pace P. (Ancona), 
Zampolini M (Foligno).

i52
BASic ASSESSmEnt oF StroKE pAtiEntS in 
itAly: prEliminAry rEport oF AcutE phASES 
EXpEriEncE in EmiliA romAgnA pmic group 
Ferrari E., Fornasari E., Tamborelli A., Albuzza M., 
Cappa M.F., Mantovani M., Franceschini M., on behalf 
of the Emilia-Romagna PMIC group 
Rehabilitation Dept. of Modena Area, Italy
Introduction: Stroke is classified as the most disabling chronic 
disease in Western Countries. Its consequences include not only 
activity limitations and participation restrictions but also a detri-
mental effect on well-being and quality of life. Aim: To evaluate 
the effectiveness of a timely rehabilitative intervention during the 
acute phase, to appraise the most appropriate pathways from acute 
area to rehabilitation setting, to demonstrate the presence of any 
local differences in the pathways amongst hospitals in our region; 
to record prognostic and clinical outcome factors. Methods: This 
longitudinal observational study was carried out in some hospital 
of our region in 2007. All patients admitted either to Stroke Unit or 
to a General Medical Ward with a stroke from CVA were included. 
The data recorder was carried out from national pmic evaluation 
protocol and these included: demographic and socio-economic 
element (i.e, sex, age, etc.), date of stroke, first rehabilitative evalu-
ation, discharge, destination at discharge. As outcome measure the 
following clinical indicators were used: Canadian Neurological 
Scale, Trunk Control Test, Barthel Index and Rankin Scale. Pre-
liminary Results: Amongst the 441 patients enrolled in the study, 
46.5% were females (mean age: 70), whereas the remaining 53.5% 
males had mean age of 62. 88.1% of patients had had an ischaemic 
stroke, whereas the remaining 11.9% had suffered from an haem-
orrhagic one. The mortality rate during the acute phase was 3.6%. 
On admission, 46.7% of patients had urinary incontinence and 
all but one were catherised. All patients had a good trunk control 
(TCT median score: 66/100), whereas the level of disability was 
comparatively low (Barthel Index median score 25/100). LOS in 
Stroke Unit was about two weeks. On discharge from the acute care 
setting 35% of patients needed admission to a rehabilitation unit. 
Physioterapist’s first assessment took place within 48 h from acute 
event, whereas physiatrist’s evaluation took place within seven days 
from admission. Conclusions: These results confirm the usefulness 
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of this protocol about to demonstrate critical process in stroke care. 
Further analyses are needed to confirm these preliminary data also 
from other hospitals and to show the presence of any eventual dif-
ferences in care pathways between local organization.

i53
EvAluAtion oF StroKE rEhABilitAtion 
AcroSS EuropE – lESSonS lEArnED From 
thE cEriSE projEct
Putman K.1,2, De Wit L.3 on behalf of the Cerise-Study
1Dept. of Health Sciences and Medical Sociology, Faculty of 
Medicine and Pharmacy, Vrije Universiteit Brussel, Belgium; 
2Division for Social Research in Medicines and Health, School of 
Pharmacy, University of Nottingham, Nottingham, UK; 3Dept. of 
Rehabilitation Sciences, Faculty of Kinesiology and Rehabilitation 
Sciences, Katholieke Universiteit Leuven, Belgium
Background: Outcome after first stroke varies significantly across 
Europe. This study was designed to compare recovery after stroke 
between four European rehabilitation centers. Associations are made 
with how the centers organised their services. Methods: In total, 
532 consecutive stroke patients were recruited. Assessments took 
place on admission and at 2, 4, and 6 months after stroke with the 
Barthel Index (BI), Rivermead Motor Assessment of Gross Function 
(RMA-GF) and Nottingham Extended Activities of Daily Living 
(NEADL). The use of time of patients and staff was documented 
using time mapping and diaries, respectively. Recovery patterns 
were analysed using random effects ordinal logistic models adjusting 
for case-mix and multiple testing. Logistic generalized estimating 
equation models and negative binomial regression models were 
used to compare the data on time use between the centres. Results: 
Patients in the UK centre were more likely to stay in lower RMA-
GF – and NEADL classes compared with patients in the German 
center and Swiss centre, respectively. UK patients were less likely 
to stay in lower BI classes compared with the patients in the Ger-
man centre. Patients in the UK centre spent on average 1 hour per 
day in therapy. This was significantly less compared to the amount 
of therapy time in the other centres. Occupational therapists (OT) 
and physiotherapists spent between 32.9% and 66.1% of their time 
in therapeutic activities, with the OT’s in the UK centre spending a 
significantly lower proportion of their time in therapeutic activities 
compared with their peers from the other centres. In the Belgian 
centre, three times less time was spent on patient related co-ordina-
tion activities (e.g., administration, ward rounds) compared to the 
UK and Swiss centres. Conclusions: Gross motor and functional 
recovery were better in the German and Swiss centres compared 
with the UK centre, respectively. Personal self-care recovery was 
better in the UK compared with the German centre. German and 
Swiss patients received more therapy per day. This was not the result 
of more staff but may be related to a more efficient use of human 
resources. This study indicates potential for improving rehabilitation 
outcomes in the UK and Belgian centres. 

i54
ASSESSmEnt oF StroKE outcomE in 
SWEDEn BASED on icF
Stibrant Sunnerhagen K. 
Rehabilitation Medicine, Göteborg, Sweden
Sweden has one large database (riks-stroke.org) which covers all 
hospitals in Sweden, which all have stroke units. Entries are made 
at discharge from the stroke units and also at 3 months follow-
up. The register covers almost 80% of all stroke cases in Sweden 
each year. The rehabilitation physicians also has a register since 
many years, which aims at in-patients receiving comprehensive 
rehabilitation. The entries here are dominated by stroke cases 
as well, around 60% of the entries per year. This register is now 
web-based with immediate feedback at entry. The first one year 
follow-up have just started. The two registers cover different areas 

of the ICF. A presentation of the two registers, differences and 
similarities will be given.

i55
ASSESSmEnt oF StroKE outcomE in 
turKEy: currEnt concEptS & prActicAl 
IMPLICATIONS
Yavuzer G.
Ankara University Faculty of Medicine, Dept. of PMR, Ankara, 
Turkey

For good clinical practice, clinicians should measure the ef-
fectiveness of their interventions with standardized instruments, 
whenever possible. The measurement of outcome is fundamental 
for effective evaluation in clinical management of stroke patients. 
Neurological outcome research has predominantly focused on the 
effects of treatment, management, and on predictive indicators. 
A reliable measure of deficits after a stroke is important, not only 
to serve as a baseline for the evaluation of therapeutic measures, 
but also for rehabilitation and health care planning. Successful 
management of any disabling disease, including stroke, will ben-
efit from the use of a classification system to judge the impact of 
treatment. However, in this moment, worldwide comparable data 
about functioning and disability are simply not available. Data on 
disability are not consistently gathered because it is defined either 
in terms of performance levels in social activities or in medical or 
rehabilitative terms depending on the profession of the researcher. 
This lack of homogeneity reflects the lack of a common model of 
disability, which prevents countries from taking common initia-
tives in clinical and rehabilitation practice, so as in the fields of 
disability policies, employment, health and social interventions. 
Some current limitations can be listed as the lack of consensus 
on the selection of measures to present the needs and values of 
stakeholders in stroke rehabilitation, including patients and their 
caregivers, practitioners, and health care decision makers. The 
ICF model of functioning and disability is a necessary cultural 
and scientific background called as the ‘universality of disability’. 
In this presentation we aim to discuss current situation in Turkey 
and bring some suggestions regarding a set of criteria to guide the 
selection of outcome measures for stroke patients. 

i56
thE mEASurE oF lAtEnt vAriABlES in 
rEhABilitAtion mEDicinE
Thonnard J.L.
Unité de Réadaptation et de Médecine Physique, Université 
catholique de Louvain, Bruxelles, Belgium
In rehabilitation medicine, most of the variables are “latent” or 
in other words not directly observable variables. Some examples 
are stress, anxiety, quality of life or manual ability. To assess such 
variables, questionnaires are frequently used without systematically 
verifying the fundamental psychometric qualities such as validity, 
reliability, reproducibility, linearity and unidimensionality. The two 
last qualities, linearity and unidimensionality, are often not displayed 
in existing scales used in rehabilitation medicine. For this reason, the 
researches in our lab are focused on development of new scales us-
ing a statistic and probabilistic model, the Rasch model. This model 
allows to verify unidimensionality and to transform total ordinal 
scores obtained on questionnaires into linear measures. Developed 
scales could assess manual ability in chronic stroke patients, in 
cerebral palsy children, in patients with rheumatoid arthritis and 
in patients with neuromuscular disorders, activity limitations in 
patients with neuromuscular disorders, locomotion in chronic stroke 
patients and in cerebral palsy children, and satisfaction in participa-
tion in chronic stroke patients. All these scales could be found on 
www.rehab-scales.org , a website with downloadable instructions 
and scoring sheets and allowing on-line analysis by transforming 
total raw scores into linear measures.

J Rehabil Med Suppl 47



21Invited Lectures

i57
thE Activity limitAtionS in pAtiEntS 
With nEuromuSculAr DiSorDErS
Vandervelde L.
Unité de Réadaptation et de Médecine Physique, Université 
catholique de Louvain, Bruxelles, Belgium

A scale assessing activity limitations in patients with neuromus-
cular disorders (NMD), ACTIVLIM, was developed and validated 
using the Rasch model. The final version of ACTIVLIM includes 
22 items or daily activities involving the use of the upper and/or 
the lower limbs. These 22 items define a unidimensional and linear 
measure of activity limitations and show a continuous progression 
in their difficulty. Furthermore, ACTIVLIM is reproducible over 
time and sensitive to change. Relationships between activity limita-
tions and motor impairments (muscle strength, grip strength and 
gait speed) were also investigated. The relationships were not so 
straightforward indicating that activity limitations and impairments 
are two different dimensions of patients’ functioning and that they 
should be independently assessed. Finally, as ACTIVLIM is a self-
reported questionnaire, patients’ responses were compared to the 
observation of the 22 ACTIVLIM daily activities performed by the 
patients but assessed by external examiners. The results showed a 
good agreement between both measures indicating that the use of 
a self-report questionnaire is a valid method for assessing activity 
limitations in patients with NMD.

i58
trEAtmEnt oF plAntAr FASciitiS With 
EXtrAcorporAl high EnErgy ShocK WAvE 
thErApy: our EXpEriEncE With 48 pAtiEntS
Parada F.
Hospital S. João, PRM Dept., Porto, Portugal

Introduction: Plantar fasciitis is a common cause of heel pain. 
The conservative treatment consists of several therapies including 
ESWT; however there are few data that support the efficacy of these 
therapies. Aim: To test the hypothesis that high-energy extracorporal 
shockwaves therapy (ESWT) solely is an effective treatment for 
plantar fasciitis in our patient population, contributing to improve 
quality of life. Patients and Methods: 48 subjects (14 men, 34 wom-
en; age range, between 3rd and 8th decades of life) with a diagnosis 
of plantar fasciitis longer than 6 months, who are submitted before 
to other forms of conservative management of plantar fasciitis with 
no success, and who are not submitted to other forms of treatment 
during our study. We performed 3 sessions, with a 2–week interval 
between each, of ESWT to the calcaneal area of greater pain. We 
assessed pain, walking time without pain and problems in buying 
shoes before the first session and 3 months after the last session. 
Results: We found a major therapeutic effect with statistical sig-
nificance, when comparing the measurements of T1 and T2 for the 
pain scale and walking time without pain, and also for difficulty in 
buying shoes. Conclusions: ESWT is safe and a good option for the 
treatment of plantar fasciitis and should be considered prior to other 
options such as corticoid infiltration, when available.
References:
1.  Bushbinder R. Plantar Fasciitis. N Engl J Med; 2004.
2. Haake M, et al. ESWT for chronic proximal plantar fasciitis. BMJ; 2003.
3. Speed C, et al. ESWT for plantar fasciitis. JAMA; 2002.

i59 
EnD-groWth FinAl rESultS oF An EFFEctivE 
conSErvAtivE trEAtmEnt: A cASE SEriES
Negrini S.1, Romano M.1, Negrini A.2, Parzini S.2

1ISICO (Italian Scientific Spine Institute), ISICO (Italian Scientific 
Spine Institute), Milan; 2ISICO (Italian Scientific Spine Institute) 
Corso Pavia, Vigevano (PV), Italy

Introduction: Few papers reported final results of conservative 
treatment. Aim: To review our final results between September 
2003 and December 2006. Study design: Case series Patients: 
We had 58 patients (males 17%), 22.6±10.6° Cobb, 13.4±2.4 
years (17.9±2.6 at the end). All patients who finished their 
treatment in the Centre of Vigevano of our Institute have been 
reviewed.  Methods: Treatment groups considered: exercises (E: 
14.0°±4.6), bracing+exercises (BE: 25.7°±8.6°), cast+exercises 
(CE: 39.8°±8.2°). Starting Cobb degrees groups: 11–20° (A: 
25), 21–30° (B: 18), 31–40° (C: 7), over 40° (D: 8). Results: 
Total sample: –4.3°±7.1°, E –3.4°±5.4°, BE –4.5°±7.9°, CE 
–6.1°±7.7° (all p<0.001). Patients worsened-improved have been: 
total 9–49%, E 4–33%, BE 11–48%, CE 14–40%. According 
to Cobb degrees at start, all groups improved (A: –1.6°±6.5°; 
B: –7.1°±7.2°; C: –3.8°±6.6°; D: –6.0°±6.5°): only A was not 
statistically significant. Patients over 30° at the end have been 
15.5%, over 40° 3.4%. We had referrals to surgery only before 
starting treatment. Conclusion: Effective conservative treatment 
can avoid surgery in most patients if performed correctly and 
started with right timing.
References: 
1. Dolan LA, Weinstein SL. Surgical rates after observation and bracing for 
adolescent idiopathic scoliosis. Spine 2007; 32:S91–S100.
2. Maruyama T, et al. Conservative treatment for adolescent idiopathic scolio-
sis: can it reduce the incidence of surgical treatment? Pediatr Rehabil 2003; 6: 
215–9.
3. Rigo M, et al. Effect of conservative management on the prevalence of surgery in 
patients with adolescent idiopathic scoliosis. Pediatr Rehabil 2003; 6: 209–14.
4. Weiss HR, et al. Conservative management in patients with scoliosis – does it 
reduce the incidence of surgery? Stud Health Technol Inform 2002; 91: 342–7.
5. Weiss HR, Weiss G, Schaar HJ. Incidence of surgery in conservatively treated 
patients with scoliosis. Pediatr Rehabil 2003; 6: 111–8.
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EXErciSES For ScolioSiS toDAy: EviDEncE 
AnD SchoolS

De Mauroy J.C.
Clinique du Parc, Lyon, France

We are convinced in Europe of the utility of physical exercise for 
idiopathic scoliosis. We have statistical proof of effectiveness of 
physical exercise: The group of scoliosis with physical exercise 
is less progressive (1.5°/year) than the group without physical 
exercise; When these exercises are optimized like SEAS, the 
results are statistically better than non specific exercises. Since 
the foundational meeting of SOSORT which took place in 2004 
in Barcelona we tried to reach a consensus. The responses to the 
questionnaires show that, in principle, specialists in scoliosis 
physiotherapy do not disagree and that several features can be 
regarded currently as standard features in the rehabilitation of 
scoliosis patients. The features include from the most consensual 
exercise to the least: Respiratory exercises with improvement 
of costal mobility, intercostal muscles strengthening, work in 
expiration, Autocorrection in 3D, and restoration of the sagittal 
alignment, Equilibrium, Para vertebral muscular strengthening, 
Increase of Range of Motion, Neuro motorial control, Side shift 
for a thoraco-lumbar curve, Stabilization, Muscular endurance, 
Coordination, Ergonomy and general motors capacities. Some 
schools are insisting on some technical points. For the Lyon 
school we have some principles: No complex material. All the 
exercises have to be repeated at home, No sportive counter 
indication. The sport practiced by the child must be continued 
by adapting if necessary the sportive gesture (avoid the deep 
quick inspiration, and the flexion of the trunk forward) and by 
completing if necessary the sportive activity thanks to physi-
otherapy. The exercises are symmetric in the frontal plane. No 
chapel and miracle exercise. Choosing the best technical way 
for every child, at every age, and every therapeutic sequence. 
No revolution, therefore but an evolution in the exercises which 
are repeated few minutes a day at home.
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i61
BrAcing For ScilioSiS toDAy: EviDEncE 
AnD SchoolS  
Rigo M.
Instituto Elena Salvá, Barcelona, Spain

Abstract not available.

i62
thE Action plAn oF thE phySicAl AnD 
rEhABilitAtion mEDicinE (prm) SEction 
AnD BoArD oF thE EuropEAn union oF 
mEDicAl SpEciAliStS (union EuropÉEnnE 
DES mÉDEcinS SpÉciAliStES, uEmS) 2008–2010
Delarque A.1, Michail X.2

1President of the UEMS PRM Section; 2President of the UEMS 
PRM Board 

PRM Section and Board main aim is to improve the quality of life 
of disabled persons in the EU. The efficacy of PRM Section and 
Board activities to reach this goal will depend, on the one hand, on 
internal factors such as the increased number of countries involved 
within the Section and Board activities, on its working organization 
and on the other hand, on external factors such as disabled persons 
demography and needs, health and social care management of 
disabled persons in Europe, education and research in the field of 
disabilities at a European level. PRM Section and Board have to 
be aware of these factors to set up their Action Plan 2008–2010, 
with the three committees, in the fields of Education for the Board, 
of Quality of Care for the Clinical Affairs Committee and in the 
PRM Field of Competence for the Professional Practice Com-
mittee. Action Plan for Education: a world action plan for initial 
education in PRM (WAPIE PRM) has been proposed. The three 
main targets are to teach PRM activities to undergraduate medical 
trainees in all medical schools, to diffuse recent knowledge to PRM 
trainees, to involve all the PRM trainees in research activities. 
Action Plan for Quality of Care: a European Accreditation for 
the Quality of PRM programs will be decided on in 2008. This 
accreditation program is based on ethics and EBM. Action Plan 
for the Field of Competence of PRM: the specificities of PRM in 
diagnostic, evaluation and treatment procedures; the role of PRM 
from acute care to community-based rehabilitation will be defined 
during the following years. 

i63
WorlD Action plAn For initiAl EDucAtion 
in prm ‘prm WApiE’
Viton J.M., Franchignoni F., Michail X., Vanderstraeten 
G., Delarque A.
Université de la Méditerranée, Faculté de Médecine, Assist-
ance Publique Hôpitaux de Marseille, Dept. of PRM, Marseille, 
France

Introduction: Initial education of PRM trainees is a crucial issue 
for the future of the specialty. Some weaknesses can be observed 
in this field in Europe: Undergraduate trainees do not have teach-
ing programmes on disabled persons and on the role of PRM in 
all European Medical Schools. Access to the last evidence based 
advances in PRM is not always easy for European PRM trainees. 
Involvement in research is unusual for PRM trainees in Europe. 
Information on management is lacking. Aim: Hence, there is a need 
for an action plan: to have teaching programmes for undergraduate 
trainees in all medical schools on disabled persons and the role of 
PRM. To bring PRM trainees knowledge on guidelines and evi-
dence based medicine. To involve all PRM trainees in research ac-
tivities. to inform on management. Method: In each country, PRM 

specialists along with disabled persons associations can advocate 
the creation of teaching programmes on disability to undergradu-
ate medical trainees. Educational tools should be available. In 
each PRM National and European Congress PRM trainees should 
benefit from reduced fees and special sessions dedicated to them 
and in each PRM Journal, and website educational articles should 
be available with free access. Summer schools should be further 
developed with reduced fees. In each PRM teaching programme, 
training in research (methodology, scientific communication, etc.) 
should be organised. In each PRM teaching programme, manage-
ment techniques should be taught. Results: Starting from this year 
the ECPRM Congress offers reduced fees for PRM trainees and 
organizes specific educational sessions and the Journal of Reha-
bilitation Medicine will publish educational articles. The Summer 
schools created in the past years will go on.

i64
EDucAtion AnD trAining in thE FiElD oF 
phySicAl AnD rEhABilitAtion mEDicinE in 
BulgAriA 
Ilieva E.M. 
Dept. of Physical and Rehabilitation Medicine, Medical University, 
Plovdiv, Bulgaria 

The aim of the study is to make an analysis of the challenges of 
education and training in the field of Physical and Rehabilitation 
Medicine in Bulgaria. The author presents the undergraduate 
teaching programmes in PRM in the different Medical Universi-
ties in Bulgaria as a part of the basic medical education: length of 
training, topics, theoretical and practical minimum. The percentage 
of the physicians, specialists in PRM among the other medical 
doctors in Bulgaria is discussed, as well as the way to start a 
postgraduate teaching programme; the duration, the contents and 
the clinical rotations during postgraduate PRM training; the sites 
that are authorized by the government to perform it; the certifica-
tion process. The changes that are taking place concerning PRM 
training after Bulgaria has become a member of the European 
Union are followed. The education of the other professionals 
working in the PRM facilities is mentioned. The author discusses 
the problems concerning initiation to research and the continuous 
medical education.

i65
tEAching AnD trAining progrAmS in 
phySicAl AnD rEhABilitAtion mEDicinE 
(prm) in grEEcE

Michail X.1, Stathi K.2

1Professor of Rehabilitation Medicine ATEI-Athens, President of 
the Hellenic Society of PRM, 2Greek delegate for the European 
Board of PRM

Undergraduate Teaching Programs (UTP) in PRM are not included 
in all Greek Universities. Only one medical school offers an elec-
tive lesson in PRM (10–15 h) organised in modules, taught by the 
professors from each relevant specialty (e.g. the lecture on pulmo-
nary rehabilitation module is given by the professor in respiratory 
medicine, etc). In certain medical schools a few lectures on PRM 
are included in the teaching curriculum of some specialties like 
orthopaedics and neurosurgery. Education of rehabilitation pro-
fessionals (physiotherapists, occupational and speech therapists) 
does not include a lesson dedicated in Disability and Rehabilita-
tion, except of the physiotherapy course at Higher Technological 
Institute of Athens (TEI-A) where a lesson on Rehabilitation 
Medicine, covering all the field of physical disability, is taught 
during the 6th semester. Postgraduate education in PRM specialty 
takes place only in the capital of Greece, Athens, in four hospital 
based departments of PRM, and in the two PRM services of the 
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National Centre for physically disabled people, in a total of 180 
beds. The organization of training is supervised by the Ministry 
of Health with a total of about 6 new trainees per year. There is a 
waiting list of almost five years for a young doctor willing to start 
training in PRM, which is not very different than most of medical 
specialties in Greece. The duration of training is five years, con-
sisted of 3 semesters (internal medicine, orthopaedics and neurol-
ogy) followed by 3.5 years in a PRM service, during which period 
there is a possibility of a semester of training in another European 
country. The number of trainees does not exceed a total of 30–32 
and they are paid by the Ministry of Health for all the period of 
their training. The up-to-date number of specialists is about 165, 
despite the fact that training in PRM has started on 1974. At the 
end of the five years of training in PRM, trainees have to success-
fully pass an oral exam so as to be granted the license to work as 
specialists in PRM. In most of PRM training departments, trainees 
are involved in clinical research, whilst very few follow PhD Stud-
ies and research in a Medical school under the supervision of a 
professor in a relevant specialty. Educational courses and seminars 
are organized by or under the auspices of PRM Society for trainees 
as well as for CME/CPD purposes, mainly free of charge. During 
the annual Congress of PRM Society in Greece, reduced fees are 
offered to PRM trainees and paramedical students.

i66
prm EDucAtion in portugAl
Parada F.
Hospital S. João, PRM Dept., Porto, Portugal
Introduction: A survey about PRM education and teaching in 
Portugal was done both in undergraduate and the postgraduate. 
Aim: To characterize how the teaching of PRM is structured in 
the several Portuguese Universities. Methods: Direct contact 
with those in charge for the teaching and education in the several 
Portuguese Universities. Results: The situation is not uniform, 
differing from University to University. Conclusions: Necessity 
to reinforce the PRM education by requiring it compulsory in the 
undergraduate teaching and by increasing its schedule where it is 
already compulsory.

i67
coopErAtion in thE FiElD oF phySicAl 
mEDicinE AnD rEhABilitAtion With 
BoSniA-hErZEgovinA – inDiviDuAlS or 
inStitutionS? 
Richard I., Kapidzic S., Muftic M., Sakota S., Mathé J.F.,  
Crémieux F.
University of Angers, Dept. of Physical Medicine and Rehabili-
tation, Angers, France 
In 1996, Bosnia Herzegovina faced major difficulties: An increase 
of the number or people with disabilities, due to war casualties, 
a destruction of most of the PM&R facilities, a complete reor-
ganisation of academic and health institutions in BiH. Objective: 
Description of an array of different cooperations in the field of 
PM&R between 1996 and 2008. Results: Four different types of 
cooperations and programs have been implemented. Upgrading 
the level of competencies of Bosnian PM&R teams, and imple-
menting new techniques. Urodynamic expertise is now available 
in Tuzla and Sarajevo. Short training periods in France, and 
training sessions in Bosnia have been supported by the French 
foreign office; Facilitating Bosnian participation in international 
meetings, and international participation in Bosnian meetings. A 
Bosnian society of PM&R has been set up. Bosnian colleagues 
have participated regularly since 1998 to the meetings of the 
French society of PM&R with financial support from the SOFMER; 
Upgrading initial training in PM&R for Bosnian medical students. 
This project was implemented within the tempus framework and 
supported by the European union. It consisted between 2001 and 

2004 in 12 seminars covering most of the field of PM&R and was 
organized in cooperation by the universities of Angers/Newcas-
tle/Banja-Luka/Sarajevo and Tuzla. Coordination of these differ-
ent levels has been provide by a French NGO (Médecine France 
Bosnie-Herzégovine) and local support has been provided by the 
French cultural centre André Malraux in Sarajevo. Discussion: 
Cooperation relies on motivation of individuals, financial sup-
port of different actors (health institutions, NGOs, Governments, 
European Union), implication of institutions. Coordination of the 
different interventions and long term planning are crucial. The 
main difficulty remains the sustainability of these actions in a 
political context which remains difficult.

i68
tEAching AnD trAining progrAmmES in 
phySicAl AnD rEhABilitAtion mEDicinE 
(prm) in SpAin
Muñoz S.1, Santos del Riego S.2

1Dept. Rehabilitación, Universidad Complutense de Madrid; 
2Presidente de APUMEFYR, Universidad de la Coruña, Spain

Undergraduate Teaching Programmes (UTP) in PRM are not in-
cluded in all Spanish Universities, and the physiatrist is not always 
in charge of their lecture. Other medical specialities (i.e. Radiology) 
sometimes teach Rehabilitation, as this discipline is included also 
in their teaching programs. Overall, UTP (usually 6–10 h of lesson, 
where available) are very variable: e.g., in Complutense Univer-
sity (Madrid) and in Canarias PRM programmes are compulsory, 
whereas in Santiago de Compostela and Autonoma de Madrid they 
are optional and elsewhere they don’t exist. Where PRM is taught, 
students have usually both theoretical and practical lessons, includ-
ing stays in a PRM unit. In Hospital Clínico de Madrid (linked with 
Complutense), all teaching is done by PRM doctors. Postgraduate 
Teaching and Training Programmes (PTTP) in Spain begin after a 
National Exam and in PRM they last 4 years. Usually, the 1st year is 
organized in different clinical units (e.g., Orthopaedics: 6 months; 
Neurology: 6 months; Radiology: 1 month; Internal Medicine: 6 
months; etc.). The following 3 years, the trainees stay in a PRM 
Department, but they are allowed to visit ‘external’ facilities (also 
abroad) for 2 months per year. The ‘Hospital Nacional de Paraplégi-
cos’ in Toledo represents an almost universal stage. During these 
‘external’ visits, the trainee receive a reduced salary. During the 4 
years the trainees are on duty about 4 days per month: most trainees 
in trauma units, some in internal medicine, very few in PRM depart-
ments. During this period, courses for the theoretical programme 
are organized at local level, but there are some official courses that 
are mainly taught by PRM doctors. Textbooks are mainly transla-
tions of foreign books, but now some Spanish textbooks begin 
to be included. International PRM Journals are not broadly read. 
Some Universities are starting to include lessons in Evidence-Based 
Medicine and Research. The Congress of the National PRM Society 
have only a ‘small’ fee reduction for trainees. An important recent 
advance is the creation of APUMEFYR (National Association of 
University Professors in PRM; President: dr. Santos del Riego), to 
promote PRM within the frame of undergraduate and postgraduate 
teaching, and to defend our speciality when it is required, from other 
disciplines (e.g. Physiotherapy). 

i69
highEr EDucAtion proviDED By itAliAn 
univErSity For mEDicAl DoctorS AnD 
rEhABilitAtion proFESSionAlS
Gimigliano R.
Dept. of Orthopaedics, Traumatology, and Rehabilitation Medicine 
Second University of Naples, Italy
Education of physiatrists and other rehabilitation professionals 
takes place in many Italian Universities and the number of students 
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for each academic year is decided, in agreement with the Health 
Ministry, according to rehabilitation needs. The course of study 
of Italian medical school lasts 6 years. During the first 3 years 
students are engaged in pre-clinical courses. The remaining 3 years 
are comprised of rotations at different hospital departments, but 
also in a number of clinical (or not) theoretical courses, included 
Physical and Rehabilitation Medicine. The School of Medical Spe-
cialization in Physical and Rehabilitation Medicine lasts 5 years. 
In Italy, there are 31 School of Medical Specialization in Physical 
and Rehabilitation Medicine for a total number of 142 students 
with an educational contracts paid with funds provided by National 
government, plus a 10% of students paid with funds provided by 
local administration or by Private Institutions, plus another 20 
students, already working for the National Health System (these 
numbers refer to Academic Year 2007/2008). Theoretical courses 
concern all disabling diseases (motor, cognitive, visceral), with 
the formulation of rehabilitative projects and programs. Besides 
studying, residents have to attend Operative Units of Rehabilitation 
Medicine in order to learn all the specialty procedures. Physical 
therapists and other rehabilitation professionals training consist 
of a 3 years of tertiary education. There are 39 universities with 3 
years academic courses related to rehabilitation, for a total number 
of 5386 students admitted (Academic Year 2007/2008), and half 
of them are physical therapists. There is also a specialistic course 
in Sciences of Health and Rehabilitation Professionals lasting 2 
additional years dealing with management and coordination activi-
ties, teaching, educational and research skills. In Italy, there are 
13 specialistic courses in Sciences of Health and Rehabilitation 
Professionals for a total number of 382 students (Academic Year 
2007/2008). Moreover Universities can activate Master of I and 
II level reserved respectively to graduated in a 3-year academic 
course and in specialistic degree. There is also the doctorate of 
research, that is the highest Italian academic degree, the formal 
equivalent of a PhD.

i70
initiAl EDucAtion in prm in FrAncE
Viton J.M., Delarque A.
Université de la Méditerranée, Faculté de Médecine, Dept. of PRM, 
University Hospital Marseille, CHU La Timone, Marseille, France
Initial education in PRM in France includes under and post 
graduate education. During the undergraduate medical educa-
tion, all medical students in France attend a mandatory teaching 
programme on disabled persons and PRM. The lecturers are 
academic physiatrists. Rotations in a PRM department are avail-
able. The 4-year long postgraduate PRM teaching and training 
programmes are headed by academic physiatrists. Out of the 4 
years, two years minimum in accredited academic PRM depart-
ments are mandatory. The other rotations must include: neurol-
ogy, rheumatology or pediatrics. The courses for the theoretical 
programme are organized at a local level, a regional level and at 
a national level (www.cofemer.fr). An academic physiatrist, head 
of the French association of academic physiatrists is responsible 
for the PRM programmes at a national level. The website of the 
French association of academic physiatrists (Cofemer) includes 
educational documents and references of textbooks, handouts 
or specific educational websites. A final examination is taken to 
become a PRM specialist. Initiation to research starts during the 
undergraduate education with a teaching programme on evidence 
based medicine and a teaching programme for analysing articles 
published in scientific journals. Teaching programme on how to 
perform research in PRM are not mandatory but are available 
(MASTER, during national events such as the National Congress 
SOFMER or at the local level). Teaching programme on techniques 
of scientific oral and written communication are not mandatory 
but are organised at a local level. Free access is given to the Na-
tional Congress SOFMER to the PRM trainees. Specific sessions 
for trainees are organized during the national congress both by 
the SOFMER and the French association of academic physiatrists 
Trainees may have free access to scientific journals through the 

University libraries. Information on mobility programmes in 
higher education is given to the students during their under and 
post graduate education.

i71
rEQuirEmEntS For SportS mEDicinE 
trAining in EuropE: concluSionS oF thE 
uEmS multiDiSciplinAry joint committEE 
on SportS mEDicinE
Christodoulou N.
Limassol Centre of Physical and Rehabilitation Medicine, Euro-
pean University Cyprus

Sports Medicine (SM) is not recognised as a separate specialty in 
Europe, nor by the UEMS. Nevertheless, its significance today is 
recognised worldwide. For this reason the Council of UEMS has 
decided on October 2005 in Munich to create a Multidisciplinary 
Joint Committee (MJC), to deal with the competences and the 
sphere of SM activities. The MJC on SM which is open to all the 
UEMS Sections wishing to participate, as well as to the European 
Federation of Sports Medicine Associations (EFSMA), started its 
operation on February 2006. The first interest was to define the 
training requirements for SM. The UEMS Council validated the 
defined requirements at its meeting in Bratislava on October 2007. 
This presentation aims to explain the several training requirements 
having to do with: the general rules on monitoring, accreditation 
and quality of postgraduate training, the general aspects of train-
ing in SM and its minimum curriculum, the definition of SM, the 
scope of SM, the basic educational requirements to enrol in training 
programmes, the criteria of accreditation for institutions offering 
SM training and the criteria for SM trainers. 

i72
phySicAl AnD rEhABilitAtion mEDicinE 
mEEtS SportS mEDicinE
D’Hooghe M.
AZ St John Hospital, Dept. Physical and Rehabilitation Medicine, 
Brugge, Belgium; President of the Medical Committee of the FIFA
Concerned with the evolution of sports medicine since 1972, I saw 
the increasing importance of physical medicine. First in the preven-
tion and treatment of lesions, but also, later on, in multidisciplinary 
rehabilitation programs and in the specific approach of women’s 
football. Physical medicine takes an important part in the develop-
ment of intense prevention programs, actually developed. Finally, 
physical medicine plays a coordinating role between the different 
medical specialities, in direct relation with sport: traumatology, 
physiology, pharmacology, nutrition and diet.

i73
thE principlES oF oStEoArthitic KnEE 
BrAcing – DynAmic BrAcing to EliminAtE 
pAin
Bledsoe G.
Bledsoe braces, Grand Prairie, Texas, USA
The use of osteoarthritic braces to relieve pain in patients with 
unicompartmental osteoarthritis (OA) has come into popular use 
in the last decade. How these braces fit into the current range 
of treatment options for knee OA is discussed along with their 
limitations. The technique of testing the effect of OA braces 
by downloading data from a video fluoroscope while patients 
are walking on a treadmill is presented. 78% of the patients 
experienced condylar separation at heel strike. 92% experienced 
significant pain relief. In a German test by TÜV, OA braces were 
instrumented with strain gauges. Force levels were measured 
while walking and stair climbing. The force levels correlated to 
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pain reduction. In yet another study of patients with moderate to 
severe OA, daily walking time tripled while pain levels dropped 
68% after only three weeks of brace wear. Anecdotal information 
concerning the use of OA bracing in conjunction with hyaluronic 
acid (HA) products suggests that OA braces greatly increase the 
efficacy of the HA injections. Clinical use of specific nutritional 
supplements designed to aid the body in the manufacture of its 
own glucosamine has also shown good anecdotal results. This 
anecdotal information suggests areas in which future studies might 
be done. OA bracing can be a good conservative method of pro-
longing the need for total knees by a few year. This gives middle 
aged patients time for implant technology to improve while they 
get a little older thus increasing the chances that a knee implant 
will last the remainder of their life time. 
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loWEr EXtrEmity AmputAtionS: 
An upDAtE in mAnAgEmEnt AnD nEW 
proSthEticS

Geertzen J.H.B.
University Medical Center Groningen, The Netherlands

Introduction: Amputation is a common problem worldwide. 
Prevalence of amputation varies country-wise, however there is 
no up-to-date published information available about the worldwide 
incidence. There are 350,000 amputees living in the United States 
of America and 135,000 new amputations occur each year with 
incidence of lower limb amputation being more than the upper 
limb. 18–20 lower limb amputations per 100,000 of population are 
performed every year in the Netherlands. The causes of amputation 
vary depending on morbidity patterns, ageing of population, poor 
infrastructure, war/civil conflicts, terrorism and natural calami-
ties. Vascular disorders, which are related with ageing, are the 
major contributors to lower limb amputations in western nations. 
Diabetes and vascular problems are on steep rise in some devel-
oping countries as well. 15–20% of the diabetic people have foot 
problems and 30% have peripheral vascular disease. Also, pedal 
ulcers are precursors of 70–90% of diabetic amputations; therefore 
the population undergoing amputation is likely to increase in the 
near future (1). Whatever the cause, amputation brings a dramatic 
change in the life situation of the individual in almost all aspects 
of daily living and functioning. Impairment due to limitations in 
body function and structure as a result of amputation affects the 
activity level, thereby influencing the participation of the indi-
vidual in the society. Quality of life of amputees gets affected 
directly (the fact of disability) and indirectly (decrease in social 
participation and its consequences). Of course, contextual factors 
(environmental and personal), like poor and unsafe living condi-
tions, war, personal factors, like coping strategy, availability of 
social support, etc. affect Quality of Life, as may be derived from 
the ICF framework. Update in Management: In 1992, a report of 
the International Society for Prosthetics and Orthotics (ISPO) was 
published. The theme was an international consensus conference 
on amputation surgery and prosthetics of the lower extremity (2). 
In 2001 an update was published (3). With my colleague Harmen 
van de Linde (Nijmegen) and Hans Rietman (Enschede) we re-
ceived a grant (on behalf of The Dutch Society for Rehabilitation 
Medical Doctors/ VRA; 2008) and we will start this year with a 
multidisciplinary Dutch consensus conference about amputation 
surgery and rehabilitation. In ISPO international, van de Linde and 
I received a grant to start an international consensus conference on 
prescription of first prosthesis and the rehabilitation process based 
on a study called Proguide (4). The goal of this clinical project was 
to establish a national consensus on the prescription of different 
prosthetic components in patients with leg amputations at various 
levels. Based on a literature review, on nation-wide observations of 
clinical practice and on the collection of expert opinions, clinical 
guidelines for lower limb prosthetics (Proguide) is developed. In 
the field of the outcome measures there is still a lack of good tools 
which are not only reliable and valid in English but also in other 

European languages. Update in New Prosthetics: There are only 
a very few ‘new’ developments in the field of prosthetics of the 
lower extremity. Most changes come as a part of the natural evolu-
tion of prior advances that are continually challenged by an ever 
demanding user population and increasingly skilled and educated 
prosthetic professionals (5). The osseo-integration (direct bone 
anchoring of amputation prosthesis) which will be discussed in 
this same symposium (see later in abstracts) is such an example of 
evolution. Other developments are different liners made of differ-
ent materials and self-adapting intelligent knee-prostheses. In the 
lecture the usability of virtual reality and robotics in the training 
with prostheses will be ticked of (6). Prices of the new prostheses 
are increasing but are patients benefiting from this? These new 
developments in this evolutionary process of the prosthesis allow 
the amputee the possibility of fulfilling their desired lifestyle.
References: 
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2.  Murdoch G, et al. Report of ISPO Consensus Conference on amputation 
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uppEr EXtrEmity AmputAtionS: An upDAtE 
in mAnAgEmEnt AnD nEW proSthEticS
Marincek C., Burger H.
Institute for Rehabilitation, Ljubljana, Slovenia
Management: Rehabilitation of subjects after an upper limb 
amputation has to start immediately after the injury or in the 
cases of congenital deficiencies in the first month after birth. It 
has to be done by specialised team including medical, psycho-
social and vocational rehabilitation. Such management shortens 
rehabilitation time, decrease number of treatments and improves 
rehabilitation outcome. There are only few studies based on the 
level of amputation and rehabilitation outcome (1). Prosthetics: 
Rehabilitation also includes fitting with appropriate prostheses. 
An ideal prosthesis should replace all functions of the amputated 
hand. The main problems that prosthesis ought to solve are motor, 
sensor and cosmetic. State of the art in upper extremity prosthetics 
will be presented through active movement of thumb and fingers 
as well as prosthetic elbow and shoulder joint. Recent advances 
in the sensory feedback control will also be demonstrated. New 
surgical reinnervation techniques (2) improve the control of myo-
electric prosthesis. A cosmetic aspect is crucial in many cultures. 
The best solution is silicone cosmetic prosthesis or custom-made 
silicone gloves. In Slovenia we developed technology that allows 
us to make silicon prosthesis which is a mirror copy of the other 
hand or finger (3). Outcome Measurement: One has to objectively 
demonstrate the results of rehabilitation and the value of expensive 
new prosthetic components. There are some outcome measures 
developed for children with demonstrated psychometric properties 
and also one for adults (4). 
References: 
1. Burger H, Marincek C. Upper limb prosthetic use in Slovenia. Prosthet 
Orthot Int 1994; 18: 25–33.
2. Kuiken TA, et al. The use of target muscle reinnervation for improved 
myoelectric prosthesis control in a bilateral shoulder disarticulation amputee. 
Prosthet Orthot Int 2004; 28: 245–53.
3. Maver T, et al. The use of high resolution CAD-CAM system in the 
manufacturing of finger and hand prostheses. In: Bach TM, et al. 12th World 
Congress of the International Society for Prosthetics and Orthotics, Vancouver 
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oSSEointEgrAtED AmputAtion proSthESES 
– A promiSing trEAtmEnt For inDiviDuAlS 
With limB loSS
Hagberg K. 
Dept. of Prosthetics and Orthotics and Centre of Orthopaedic 
Osseointegration, Dept. of Orthopaedics, Sahlgrenska University 
Hospital, Gothenburg, Sweden
The number of problems related to suspension and comfort of 
socket prostheses has led to a desire to attach amputation pros-
theses directly to the residual skeleton. Since 1990 such treatment 
has been performed in Gothenburg, Sweden using the method 
of osseointegration. The concept of osseointegration was first 
described by Professor Per-Ingvar Brånemark and it has been in 
successful clinical use for dental applications for more than 40 
years. For individuals with amputations the treatment includes two-
surgery sessions and prosthetic rehabilitation. At the first surgery a 
titanium implant (fixture) is inserted in the residual bone and left 
unloaded for about six months. At the second surgery a titanium rod 
(abutment) is inserted into the distal end of the fixture and is then 
penetrating the skin. Prosthetic suspension is obtained by connect-
ing the osseointegrated prosthesis (OI-prosthesis) to the abutment 
with a specific attachment device. For patients with transfemoral 
or transhumeral amputations the total treatment period is about 12 
months. For patients with transradial and thumb amputations the 
treatment period is shorter. Today a total of about 120 patients have 
received the treatment in Sweden. In 1999 a prospective clinical 
investigation was started on patients treated with a transfemoral 
OI-prosthesis. The study is ongoing and includes a total of 55 
implants on 51 patients, with 4 treated bilaterally. A primary report 
from the study includes the first 18 consecutive patients that have 
passed 2-years follow-up. Seventeen of the 18 patients (8 male/10 
female, mean age 45 years, amputation cause; 12 trauma, 5 tumour, 
1 arterial embolus, mean time since amputation 15 years) used the 
OI-prosthesis at follow-up. One patient could not use the prosthesis 
due to pain and subsequent loosening of the implant. The results 
showed statistically significantly improved general health related 
quality of life (HRQL), measured by SF-36, and condition-specific 
HRQL showing increased prosthetic use, improved prosthetic mo-
bility and less problems as compared to the preoperative situation. 
Thus, OI-prostheses represent a very promising development in 
the rehabilitation of individuals with limb loss. 
Reference:
1.  Hagberg K, et al. Osseointegrated transfemoral amputation prostheses: 
Prospective results of general and condition-specific quality of life in 18 
patients at 2-year follow-up. Prosthet Orthot Int 2007.
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EviDEncE-BASED concEptS in BAcK pAin 
mAnAgEmEnt
Micheo W.
University of Puerto Rico, School of Medicine, Physical Medicine, 
Rehabilitation & Sports Medicine Dept., San Juan, Puerto Rico
Evaluation and management of back pain requires comprehensive 
knowledge in the areas of epidemiology, anatomy, biomechanics, 
and pathophysiology of the disease process. This knowledge com-
bined with a thorough history, physical examination, and diagnostic 
evaluation will allow the clinician to reach a clinical diagnosis that 
includes the suspected pain generator and the functional deficits. 
The rehabilitation program for back pain is divided in three separate 
phases with each one having specific goals. The acute phase has the 
goals of reducing the patient’s symptoms and protecting injured tis-
sues; the recovery phase has the goals of allowing tissue healing as 

well as achieving normal strength and flexibility; and the functional 
phase has the goals of correcting abnormal biomechanics as well as 
returning the patient to normal function and preventing long-term 
disability. Components of the rehabilitation program that have been 
shown to be effective in the acute treatment of back pain include a 
short period of bed rest, low-level physical activity, patient educa-
tion, and medications. In the recovery phase, flexion and extension 
exercises, stabilization training, and core strengthening programs 
have been shown to be clinically successful. Treatment strategies 
that have been effective in the functional phase include quota-
based strengthening exercises and interdisciplinary rehabilitation 
in patients that fail other treatment options. Although back pain is 
a very common clinical symptom, there is a lack of well-control-
led, randomized clinical trials and scientific validation of treatment 
strategies for the different clinical subsets of back pain.

i78
pAin mAnAgEmEnt, SportS mEDicinE 
AnD SpinE cArE: EDucAtionAl trAining 
progrAmS in thE unitED StAtES
Cifu D.X.
Dept. of PM&R, Director Pain Management Fellowship Program, 
McGuire Veterans Administration Medical Center, Richmond, 
Virginia, USA
Summary: A multitude of factors have contributed to the significant 
increase in demand for clinical care for acute and chronic dis-
ability resulting from spinal and peripheral sources of pain in the 
United States, including the aging of the population, the increase 
in physical demands required by specific components of the popu-
lation for work and leisure activities, an increasing awareness and 
desire by the patient population to receive health care attention 
for these conditions, advances in pharmacologic, rehabilitative 
technologic interventions for these conditions, and the econom-
ics of the U.S. healthcare system. This increased clinical demand 
has been paralleled by an increased need for medical education 
and training. This presentation will focus on the current system 
of formal and informal training programs established to provide 
initial post-graduate and practitioner life long education in pain 
management and spine care for trainees and practitioners of PM&R 
in the United States. Objectives: Upon completion of this pres-
entation, participants will be able to: 1) outline the informal and 
formal systems of training in pain management, sports medicine 
and spine care education for residents, fellows and practitioners in 
PM&R, 2) justify the current accreditation status of post-residency 
PM&R fellowship training in pain management, sports medicine, 
and spine care, 3) discuss the relationship of post-graduate training 
experience in pain management and spine care to job procurement, 
clinical privileges and quality of care, and 4) review the available 
systems of life long learning for PM&R practitioners in the areas 
of pain management, sports medicine and spine care, including 
the AAPM&R learning platform Acadamē.

i79
thE importAncE oF corE StrEngthEning 
in BAcK pAin mAnAgEmEnt AnD prEvEntion
Press J.
Rehabilitation Institute of Chicago, USA

Core strength training has become a popular mode of treatment for 
patients with back related injuries and pain. The core muscles are 
felt to be responsible for the maintenance of stability of the spine 
and the pelvis and help in the generation and transfer of energy 
from the large to small body parts during many sports activities. 
This presentation will address what is meant by core muscles, 
why strengthening of those muscles may play an important role 
in stabilizing the spine during various activities of daily living 
and vocational and avocational pursuits, what literature supports 
its use and what are some practical ways to build core strength. 
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First, a description of what muscles make up the “core” will be 
discussed. Specifically, muscle of the core including the multifidi, 
the transverse abdominus, the rectus abdominus, the long spinal 
extensors, the diaphragm, the pelvic floor muscles and selected 
hip and pelvis muscles will be discussed and their specific roles 
in spinal stability. Second, the role of these particular muscles 
in providing stability to the lumbar spine will be outlined along 
with recent research documenting their importance in this role.  
Third, literature will be reviewed as to the clinical usefulness of 
core strengthening and what role, if any, it plays in the treatment 
of patients with low back pain. Finally, a proposed practical ap-
plication of strengthening core muscles will be addressed with 
emphasis on functionally training muscles to do the specific 
activity that they are called upon to perform. Specific examples 
of functional core strength training will be discussed. To gain a 
good understanding about the theories and practical applications 
of strength training, limitations in the current knowledge to date 
will be addressed also. 

i80
intErvEntionAl procEDurES For lumBAr 
pAin SynDromES: EviDEncE-BASE AnD 
clinicAl prActicE
Weinstein S.M. 
American Academy of Physical Medicine and Rehabilitation, 
University of Washington; Dept. of Rehabilitation Medicine, 
Seattle, WA, USA

In the United States, the use of interventional spinal procedures 
as a component of the nonsurgical management of axial low back 
and radicular pain is steadily increasing. These procedures include 
epidural steroid injections, zygapophysial joint (z-joint) injections, 
sacroiliac (SI) joint injections and intradiscal electrothermaplasty 
(IDET). Various permutations of each procedure are also on the 
rise including z-joint and SI radiofrequency neurotomy. Unfortu-
nately, the rapid growth in popularity of these spinal procedures 
has generally not been matched by advances in evidence-based 
support. This dichotomy has led to trends toward lowered reim-
bursement for the contextual use of some of these procedures. The 
objectives of this presentation are to: 1) present available data on 
the historical use and current trends for epidural steroid injec-
tions; 2) review the evidence base for the use of epidural steroid 
injections, z-joint injections and IDET for either axial low back 
pain or lumbar radicular pain; 3) discuss various clinical scenarios 
highlighting the typical implementation of these procedures; 4) 
differentiate important technical factors in performing some of 
these procedures; 5) project the future viability of lumbar spinal 
injections.
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rEhABilitAtion hoSpitAl ADmiSSionS: 
pAyEr vErSuS proFESSionAl StAnDArDS
Melvin J.L., Fiedler I., Gans B.
Jefferson Medical College, Dept. of Rehabilitation Medicine, 
Philadelphia, USA

Introduction: In the US, Medicare is a government program 
that pays most of the health care costs of patients over age 65. 
It administers its payments to health care providers, including 
rehabilitation hospitals, through government designated organi-
zations called Fiscal Intermediaries (FIs). There are ten FIs that 
provide payments in different geographic areas. Rehabilitation 
hospitals report that FIs frequently deny admissions by citing 
they do not meet their admission standards. Rehabilitation 
professionals believe the standards used by FIs are different 
from those of standard practice, and vary significantly among 
different FIs. Aim: The aim of this study was to determine 
how the admission standards of the 10 FIs compared to those 

distributed by the American Academy of Physical Medicine 
and Rehabilitation (AAPM&R) and to each other. Methods: 
The investigators compared the individual admission standards 
of the ten FIs to the similar standards of the AAPM&R and to 
those of the other FIs. Results: An analysis of the standards 
of the 10 FIs and the AAPM&R showed significant similarity 
among most of the individual standards. However, 5 of the 10 
FIs had at least one standard that differed significantly from the 
comparable AAPM&R standard. The AAPM&R standards state 
explicitly that determining the appropriateness of admissions 
should not be based on the presence of specific diagnoses. Five 
of the FIs had standards that preclude approving admissions 
because of the presence of identified diagnoses. Conclusions: 
There is general agreement on most of the standards that should 
be considered when admitting patients to rehabilitation hospi-
tals or units. However, half of the FIs had standards that would 
preclude admissions based upon diagnoses rather than functional 
rehabilitation needs. The variation of standards among the FIs 
is likely to result in regional differences in access to inpatient 
rehabilitation services.
Reference:
1.  American Academy of Physical Medicine and Rehabilitation Task Force 
on Medical Inpatient Rehabilitation Criteria. (Melvin JL, chair): Standards 
for Assessing Medical Appropriateness Criteria for Admitting Patients to 
Rehabilitation Hospitals or Units 2006. Available at: http://www.aapmr.
org/hpl/legislation/mirc.htm.
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rolE oF Strong opioiDS in chronic loW 
BAcK pAin
Devulder J. 
Ghent University Hospital, Ghent, Belgium

Chronic low back pain can have different aetiologies. Problems of 
the disc, facet joints, spinal canal, vertebrae with their surrounding 
tissues as ligaments and muscles can all provoke and maintain 
chronic low back pain. It is important to find and understand the 
primary origin of the pain. So, we can look for an appropriate 
treatment. Mostly, a conservative therapy will be started. A multi-
disciplinary approach with a team of experts is very useful in this 
difficult population group. Indeed this patients suffer for a long 
term and are a burden for the society and health insurances. The 
most ideal multidisciplinary team consist of: a physician in physi-
otherapy and rehabilitation, a pain specialist (anaesthesiologist), 
psychologist, social worker and physiotherapist. Putting forward a 
clear diagnosis associated with a patient convenient rehabilitation 
program are the most important goals of the team. Sometimes drugs 
and interventional therapy need to be associated at the program. 
Considering the WHO ladder system, strong opioids are only the 
third step in medication treatment. In the past century (the nine-
ties) IASP, WHO and EFIC tried to tackle the myth of opiophobia. 
Indeed, at that time, physicians had noticed good results using 
strong opioids in the treatment of cancer patients. So, strong 
opioids were also used in the treatment of chronic non malignant 
pain. As chronic low back pain is a pain condition where invasive 
procedures are mostly obsolete, physicians used more and more 
opioids to relieve the pain. Many short term studies revealed good 
pain relieving effects and the side effects weaned off or could be 
managed. However, in the 21century, physicians and jurisdiction 
started to look for more evidence using strong opioids in a chronic 
treatment. As time passed, more and more side effects in long term 
treatment were noticed and fear for addiction increased. The lack 
of randomised placebo controlled studies over a long term period 
showing no strong evidence for the long term use of strong opioids 
were another argument to doubt the indication of strong opioids. 
Fortunately, scientific groups made some recommendations as the 
Amsterdam Recommendations which are good guideline before 
starting such treatment. Finally, we can state that the debate about 
pro’s and cons in the use of strong opioids for chronic non-malig-
nant pain conditions has never been so intense. 
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i83
FunDAmEntAlS oF humAn gAit
Prahlow N.
Indiana University, Dept. of Physical and Rehabilitation Medicine, 
Indianapolis, USA
Abstract not available.

i84 
ABnormAl gAit

Viton J.M., Bensoussan L., de Bovis V., Collado H., 
Delarque A.
Dept. of PRM, University Hospital Marseille, CHU La Timone, 
Marseille, France

Our knowledge of normal gait has improved considerably during 
the last few years mainly thanks to the use of the latest movement 
analysis tools. Optoelectronic systems, surface electromyography 
(EMG) methods and force plates have made it possible to describe 
in detail some of the characteristics of normal gait. This knowl-
edge has led to a better understanding of gait abnormalities. To 
analyse abnormal gait in patients, it is necessary to have informa-
tion about the lesions and their development, to be able to assess 
the impairments and disabilities involved and to understand the 
compensatory strategies developed by the patients. The aim is 
always to choose the right treatment for the patient in terms of the 
drugs, prosthetics and orthotics, physical therapy and functional 
surgery prescribed in order to obtain a functional improvement, 
which means improving the gait and locomotor abilities/perform-
ances. It is therefore necessary to understand the effects of any 
treatment on the compensatory processes, otherwise correcting an 
impairment may actually decrease the patient’s ability to walk. 
During normal gait in adults, each lower limb has to meet several 
requirements. During the swing phase the limb has to be shortened 
and moved forward. During the stance phase, the lower limb has 3 
functions, support, propulsion and absorption, the most important 
of which is support/the support function. Gait abnormalities can 
have several origins such as central or peripheral nervous lesions 
as well as musculoskeletal impairments. These problems result in 
compensatory strategies facilitating locomotion. For instance, a 
lesion of the 5th lumbar nerve root may cause paresis of the ankle 
flexor muscles; the lack of ankle flexion during the swing phase 
results in foot drag and in many cases, in falls. The compensatory 
mechanism often developed, which is called steppage, consists 
in increasing the hip flexion, and hence the foot clearance, thus 
preventing foot drag. Several gait abnormalities resulting from 
specific lesions will be described here along with the correspond-
ing compensatory strategies. Data showing the need for increased 
attention in subjects with gait disabilities will also be presented. 
It is necessary to know the exact features of normal gait to be 
able to analyse abnormal gait in terms of the impairments and 
compensatory strategies involved. he final goal of the treatment 
is to improve the patents’ ability to walk. 

i85
ElEctromyogrAphy in gAit ABnormAlity

Buschbacher R.B.
Indiana University Dept. of Physical Medicine and Rehabilitation, 
Indianapolis, IN, USA

This presentation is to familiarize the participant with the tech-
niques of electromyography including the usual techniques of the 
study. In addition, clinical settings in which electromyography 
can be useful will be discussed. The purpose of this presentation 
will be to inform the participant of the clinical uses of electromyo-
graphy in a variety of patient diagnosis. Various peripheral nerve 
techniques will be described and the ways in which the test can 
be used to help make a diagnosis will be covered. This will be an 

introduction to electromyography with emphasis on the clinical 
uses of electromyography and how such testing can be useful in 
gait abnormalities.
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corrElAtionS BEtWEEn SpEED impAirmEnt 
AnD StrEngth rEDuction in AmBulAtory 
pAtiEntS With multiplE SclEroSiS
Thoumie P.
Hôpital Rothschild, Assistance Publique Hôpitaux de Paris, 
Paris, France
Introduction: A prospective analysis of gait and strength pa-
rameters was performed in 100 patients diagnosed with MS and 
pyramidal involvement to assess the correlation between strength 
and gait impairments. Methods: The patients were divided into two 
groups based on their ability to walk in daily life (non-assisted or 
cane-assisted gait) and into four clinical subgroups depending on 
associated involvements such as sensory loss or cerebellar ataxia. 
Twenty healthy subjects were studied as a control group. Gait 
parameters were evaluated with a Locometre and muscle strength 
with an isokinetic dynamometer. Results: The average velocity and 
strength of the hamstring and quadriceps were strongly correlated 
and reduced in the MS group in comparison with the control, and in 
the cane-assisted group compared with the non-assisted group. Gait 
velocity tended to be more correlated to hamstring strength in the 
non-assisted group with a determination coefficient (r2 reaching a 
value of 0.44 in the sensory subgroup. Discussion: These findings 
provide evidence that a correlation between strength reduction and 
gait impairment is obvious whichever clinical form in patients 
with MS but may change depending on the disability level and 
the clinical form. This could be taken in account in the individual 
assessment of further rehabilitation programs.

i87
Arm Function AFtEr StroKE: WhAt 
StrAtEgy?
Pélissier J.Y., Oujamaa L., Froger J.
Dept. of Physical Medicine and Rehabilitation, Academic Hospital 
Caremeau, Nîmes, France
A focal vascular brain lesion of cortical arm area leads to a func-
tional brain reorganization inside the bilateral sensory and motor 
cortical areas in order to promote a skilled hand function. This 
evolution needs three conditions: 1) An expansion of hand rep-
resentation towards regions formerly occupied by representation 
of the elbow and shoulder. 2) A total reorganization of cortical 
areas involved in arm movement (primary sensorimotor cortex 
-SM1, premotor cortex-PMC, and contralesional or ipsilesional 
supplementary motor area -SMA). 3) The intact adjacent cortex 
and the undamaged cortex play a part but the brain insult induces 
a transient hyperexcitability of the unaffected motor cortex which 
may abort motor recovery. Is rehabilitative training able to shape 
an efficient reorganization? Most modifications observed occurred 
within 3 months after stroke. Different techniques are used acting 
on the neuromuscular effector with task oriented and repetitive 
exercises, on perception to enhance or change sensory inputs 
and on cortical neuronal excitability. Value of an early intensive 
rehabilitation has not to be demonstrated; some techniques have 
been proposed including constraint-induced therapy or functional 
electrical stimulation or bilateral movement training; they have 
demonstrated their efficacy but each of them has its own indica-
tions. Association of EMG-Stim training by electromyography-
triggered functional stimulation of the arm and bilateral movement 
or constraint-induced therapy are now studied; some techniques 
of computerized arm training have been proposed but their results 
do not lead us to conclude definitively. On perception, some pro-
posals including virtual reality have been made. Repetitive Tran-
scranial Magnetic Stimulation (rTMS) aims at changing cortical 
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excitability, with low-frequency on the intact hemisphere (1Hz) 
and/or high-frequency on the affected hemisphere (5Hz); it is to 
date an experimental technique but the first results are encourag-
ing. Rehabilitation of the affected upper limb of the hemiplegic 
patient is crossing a very challenging period which will change 
dramatically our knowledge and our techniques of care in order 
to improve arm function. 

i88
hEminEglEct in StroKE pAtiEntS 
Rode G.
Université de Lyon, Université Lyon 1, Inserm Espace et Action, 
Bron, and Hospices Civils de Lyon, Service de Rééducation Neu-
rologique, Hôpital Henry Gabrielle, St Genis Laval, France

A large proportion of right-hemisphere stroke patients exhibit 
unilateral neglect, a neurological condition characterised by 
deficits for perceiving, attending , representing, and/or perform-
ing actions within their left-sided space. Unilateral neglect is 
responsible for many debilitating effects on everyday life, for 
poor functional recovery, and for decreased ability to benefit from 
treatment. Prism adaptation (PA) to a right lateral displacement 
of the visual field (induced by a simple target-pointing task with 
base-left wedge prisms) is known to directionally bias visuo-mo-
tor and sensory-motor correspondences and has recently been 
found to improve various symptoms of neglect. For example, 
performance on classical pen-and-pencil visuo-motor tests could 
be improved for at least two hours after adaptation. Effects of PA 
have also been described for non-motor and non-visual tasks, such 
as for somatosensory extinction, for deficits in mental imagery 
of geographic maps and in number bisection, and even for visuo-
constructive disorders. These cognitive effects are been shown 
to result from indirect bottom-up effects of the deeper, adaptive 
realignment component of the reaction to prisms. Lesion studies 
and functional imaging data point to a cerebello-cortical network 
in which each structure plays a specific role, though not necessarily 
one that is crucial for adaptati! on. The variety of cognitive effects 
induced by PA suggests that this treatment acts not only specifi-
cally on the ipsilesional bias characteristic of unilateral neglect, 
but also rehabilitates more generally the visuo-spatial functions 
attributed to the right cerebral hemisphere. One could speculate 
that PA permits an enlargement of the visual-motor mapping of 
space, on both the left and right sides. These results further sup-
port the idea that PA may activate brain functions related not only 
to multisensory integration, but to higher spatial representations 
as well, and hence may produce a generalization at a functional 
level. PA therefore appears as a powerful new therapeutic tool for 
spatial cognition disorders, which produces central effects via a 
bottom-up activation process. 
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ASSESSmEnt oF BAlAncE AnD moBility
Franchignoni F.1, Muñoz Lasa S.2

1Unit of Occupational Rehabilitation and Ergonomics, ‘Salvatore 
Maugeri’ Foundation – Rehabilitation Institute, Veruno (NO), 
Italy; 2Dept. Medicina Fisica y Rehabilitacion, Universidad 
Complutense, Madrid, Spain

In clinical settings, assessment of balance and mobility can help 
in determining both the individual’s risk of falling and the most 
suitable preventive and therapeutic measures to cope with pos-
tural instability. The domain of ‘balance’ embraces at least three 
sub-domains: stability during quiet stance; postural reactions to 
external disturbances; and anticipatory postural adjustments to 
perturbations caused by self-paced movements (e.g. lifting an ob-
ject). The main measurement approaches for balance and mobility 
assessment are as follows: 1) clinical tests; 2) multi-item ordinal 
scales; 3) static and dynamic posturography; 4) balance systems; 
5) objective assessment of long-term mobility. 1) Clinical tests 

have been designed to: a) investigate maintenance of the standing 
position with a narrowed base of support (sharpened Romberg in 
tandem standing), or with a reduced weight-bearing area (one-
legged stance-test); b) assess the capacity to perform voluntary 
movements potentially challenging balance, such as Functional 
Reach; c) measure the time taken to complete manoeuvres in-
cluding complex sequences of functional movements (e.g. ‘Get 
up and Go’ test). 2) Multi-item ordinal scales are useful tools for 
exploring simple real-life performances. Two balance scales have 
emerged in the rehabilitation field: the Tinetti scale (TS) and the 
Berg Balance scale (BBS). The TS encompasses both balance and 
gait evaluation while the BBS evaluates only balance perform-
ances. The balance items of the TS are scored on a 0-2 point scale 
(from 0=‘impossible to perform’ to 2=‘normal’). The gait items 
are simply scored as 0–1, depending on the abnormal or normal 
finding. The BBS is the most widely used and validated instru-
ment: it includes 14 items scored on a 0–4 scale, a higher score 
indicating a better performance. For gait and mobility, the Dynamic 
Gait Index recently demonstrated sound psychometric properties. 
Moreover, fear of falling (SAFFE, Fear of Falling Measure), bal-
ance confidence (Fall Efficacy Scale, Activities-specific Balance 
Confidence Scale) and participation in real-life activities need 
also to be analysed for a comprehensive clinical assessment of 
patients with balance disorders. 3) Static posturography is based 
on estimation of the oscillations of the body centre of pressure 
in the horizontal plane, recorded during quiet stance through dy-
namometric platforms. Dynamic posturograpy analyses reactions 
to external perturbations, and the organization of sensory systems. 
4) Balance systems (such as Balance Master) offer quantitative 
assessment of sensory and motor control of balance (also during 
performance of daily living tasks) and function-based training 
of patients with balance and mobility problems. 5) Finally, in 
ambulatory monitoring of long-term motor activity the signals 
coming from 4 uniaxial accelerometers are stored on a solid state 
recorder and then processed by a classification algorithm, which 
provides an estimate of the subject’s motor free-living activity, 
identifying postures (lying, sitting and standing) and a number of 
major movements (walking slow, fast or regular, running, cycling, 
climbing and descending stairs) and their duration.

i90
rEtropulSion in pArKinSon DiSEASE 
iS cAuSED By An ABnormAl SEnSE oF 
vErticAlity
Benatru I.1,2, Gissot A.S.1, Ravenshorst K.3, Giroud M.2, 
Bloem B.R.3, Perennou D.1

1Service de Rééducation Neurologique, 2Service de Neurologie, 
CHU Dijon, France; 3Dept. of Neurology, Radboud University 
Nijmegen Medical Center, Nijmegen, The Netherlands

Objective: To investigate verticality perception as a possible 
cause of postural instability in Parkinson’s disease (PD). Method: 
The postural vertical (PV), i.e. the body orientation for which a 
subject feels upright in darkness, was measured in both pitch and 
roll planes using the wheel paradigm in 17 PD patients (mean age 
71.4 years, 7 women) and 37 controls (mean age 72.6 years, 15 
women). Their postural behaviour was assessed using the degree 
of retropulsion (unexpected pull test) and static posturography. 
Results: The main finding was a backward PV tilt in PD (–4.7°±1.9° 
for patients vs –1.1°±1.4° for controls; p<10–3). This backward PV 
tilt was strongly related to the degree of retropulsion (PV= –3.3°, 
–6.7°, –6.2° for pull test scores = 0, 1, and 2, respectively; p<10–3), 
but not with disease duration. A backward shift of the centre of 
pressure was also found in PD patients, who were more unstable 
than controls. The PV of PD patients was normal in the roll plane. 
Conclusion: This study reveals the existence of an abnormal ver-
ticality perception in PD, occurring early, related to retropulsion 
with a possible causal role. Because PV relies on the integration 
of somaesthetic graviception, this finding suggests involvement 
of the basal ganglia in the processing of somaesthetic gravicep-
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tion, and that this process is altered in PD. This could have some 
clinical implications, especially for early rehabilitation.

i91
locomotor cApAcity AnD pErFormAncE: 
rElEvAncE AnD limitAtion oF 
microprocESSor proSthESiS in 
trAnSFEmorAl AmputEE
Paysant J., Beyaert C., Beltramo S., Martinet N.,  
André J.M. 
Regional Institute of PMR, Nancy, France

Introduction: The plus-value of microprocessor controlled knee is 
demonstrated in lab conditions. Despite the satisfaction of C-Leg 
users, the amputees are not more active with C-Leg (1). Aim: To 
compare the walking characteristics of active transfemoral amputee 
by C-Leg versus Conventional knee, both in semi-natural control-
led conditions and in daily life conditions. Patients and Methods:  
Randomized crossover design; Microprocessor controlled C-Leg 
knee versus non microprocessor conventional knee; 8 adults, 
post-traumatic transfemoral amputee, daily user of well fitted 
prosthesis, active in professional or vocational daily activities; 
Semi-natural conditions: asphalt normal and fast walking, grass, 
slope up and down, stairs up and down Natural conditions: 12 
h monitoring during a weekday; Outcome measures: Prosthetic 
Profile Amputee Locomotor Capacity Index, Houghton scale, 
Quebec User Evaluation of Satisfaction with assistive Technol-
ogy; Accelerometry monitoring Vitaport: step rate, walking 
speed, heart rate response, Physiological Cost Index, duration 
of activities. Results: High level with both prosthesis for PPA-
LCI and Houghton scale; – Semi-natural conditions: significant 
improvement with C-Leg for QUEST, PPA-LCI (uneven ground, 
stairs), Walking Speed and Physiological Cost Index (fast walking, 
grass, slope and stairs down); Natural conditions: no difference 
(C-Leg versus Conventional) in locomotor performance during 
daily life monitoring. Conclusion: First, microprocessor controlled 
knee improve locomotor capacities and metabolic efficiency just 
in exigent conditions. Patient needs must be precisely analysed 
before microprocessor medical prescription. Second, these results 
exhibit the dissociation between capacity (semi-natural conditions) 
and performance (natural conditions) (2). The hypothesis of an 
avoiding behaviour in front of exigency is discussed.
References:
1.  Klute G. Prosthetic intervention effects on activity of lower-extremity 
amputees. Arch Phys Med Rehabil 2006; 87: 717–722.
2.  Paysant J. Capacity and performance: ambulatory monitoring under 
controlled and real-life conditions. Ann Readapt Med Phys 2007; 50: 
156–164.
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A BiomEchAnicAl ASSESSmEnt oF tWo BABy 
cArriEr poSitionS
Thevenon A., Bleuse S., Blatt J.L., Sarafi R., Pham V.M.
University Hospital, Physical Medicine and Rehabilitation, Lille, 
France

In Europe, the use of sling-type or backpack-type baby carriers is 
now widespread. Various designs are available for carrying a baby 
in front, on the back or laterally at the hip. Objective: To assess 
an adult’s alterations in posture and gait when carrying a baby in 
a front carrier (FC) or hip carrier (HC). Material and Methods: 9 
couples (i.e. 18 parents) agreed to participate with their babies. 
The study included static posturography on a platform and 3D 
gait analysis with a VICON 370 system. Each test began with a 
recording without the carrier and was followed by recordings with 
the baby in a carrier. The order of use of the baby carriers was 
randomized. Results: 10 parents preferred to carry their baby on the 
right side and 8 carried their baby on the left side, independently 

of their handedness or the position of the centre of force (COF) 
on the platform. Static posturography revealed an increase in the 
amplitude of the COF displacement when using a baby carrier, 
whatever the model. Standing with the baby in a HC yielded a 
larger area of COF displacement than when standing without the 
baby (p<0.001). The three conditions did not differ in terms of the 
mean position of the COF. For gait analysis, we had to replace the 
baby by a ballasted baby dummy, since the children were always 
playing with the markers. We did not find any difference between 
the three conditions in terms of the temporal-spatial parameters: 
velocity, cadence, % double support time, % single support time, 
step length and stride length. When the baby was carried on the 
hip, the bi-acromial line was significantly more oblique and the 
shoulder opposite the carrying side was always lower. Backward 
tilt was greater with the FC. Both baby carrier positions led to a 
significant decrease in girdle rotation. Discussion and Conclusion: 
the use of a baby carrier has only a moderate impact on postural 
equilibrium and gait. We did not find any evidence to suggest that 
one baby carrier position is more ergonomic than another.

i93
From mEntAl rEprESEntAtion oF Action 
to motor rEhABilitAtion
Giraux P. 
PM&R Dept., Bellevue Hospital, University Jean Monnet, Saint-
Etienne, France
Functional imaging techniques and modern theoretical modeling 
have provided a new insight on the relationships between mo-
tor production, motor imagery and visuomotor perception. New 
rehabilitation techniques can emerge from these results, based on 
the immersive and interactive properties of Virtual Reality (VR) 
systems. From very simple immersive systems, like the « mirror 
box » used in amputees, to more complex systems, this seminar 
will review the development of these new techniques and their 
clinical applications in stroke and chronic pain.

i94
EArly rEhABilitAtion oF pEoplE With 
nEurologicAl conDitionS – DEFinition 
AnD outcomES
Ward A.B.
North Staffordshire Rehabilitation Centre, UHNS, Stoke on Trent, 
UK

Early specialist medical rehabilitation for people with neurological 
conditions delivers a programme of specialist medical rehabilita-
tion for patients during an acute hospital admission and has been 
developed in response to the need for hospitals to reduce inpatient 
stays in acute beds. It is under the clinical responsibility of a spe-
cialist in PRM. The point of entry is defined as when “the priority 
of care has moved from the definitive acute treatment to one of 
rehabilitation” and it is at this time that the specialist in PRM 
takes the lead for clinical care. In reality, once definitive care or 
resuscitation has taken place, a patient’s inpatient stay in hospital 
is primarily for rehabilitation and dedicating facilities, including 
beds, for this purpose will bear fruit to meet healthcare priorities. 
Below are some examples of how it may be delivered. i) Transfer 
of patients to PRM beds in the acute hospital; ii) Establishment 
of peripatetic teams under the responsibility of a specialist in 
PRM, while the patient remains in the referring specialist’s bed; 
iii) Daily visits to the acute wards by specialists in a stand-alone 
rehabilitation facility; iv) Establishment of PRM centres to take 
patients in the very short term. The following patients would be 
suitable:  a) Those requiring 24 h nursing and medical supervision 
for their rehabilitative needs. b) Those who have the capacity for, 
require and will benefit from rehabilitation, i.e. patients, in whom 
the evidence shows that active intervention improves function, life 
satisfaction or prevents deterioration. c) Those with severe dis-
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abilities whose needs can only be met by a multi-professional team 
practising inter-disciplinary rehabilitation. d) Those with complex 
needs, i.e. requiring more than two professionals working in a 
team. e) Those with severe disabilities who require assessment and 
appropriate equipment and whose families require education for 
caring purposes. The White Book on PRM in Europe sets out the 
competencies of PRM specialists and services and this presenta-
tion will describe an evidence based care pathway and the results 
of a study in which the outcomes of brain-injured patients were 
improved by PRM interventions in the intensive care unit.

i95
AcutE rEhABilitAtion AFtEr trAumA 
– concEptS AnD outcomES
Glaesener J.J.
Zentrum für Zentrum für Rehabilitationsmedizin, Berufsgenos-
senschaftliches, Unfallkrankenhaus Hamburg, Germany
The outcome of rehabilitation depends on the earliest onset of 
rehabilitation. This has been proven not only in stroke rehabilita-
tion initiated early in the stroke unit in combination with the acute 
treatment modalities. It seems to be the case as well concerning 
polytrauma, brain injury although there is still a lack of evidence 
based data. Rehabilitation interventions along the continuum of 
care may decrease mortality, improve the follow-up quality of life 
and decrease follow-up costs. The lecture describes early posttrau-
matic rehabilitation as it is practiced in the Center of Rehabilitation 
Medicine in Hamburg, which is part of an acute hospital-setting 
specialized in the treatment of spinal cord injuries, brain injuries, 
burns an polytraumas. We found significant better functional out-
comes and a higher rate of ‘back-to-work’ score.

i96
rEhABilitAtion tEAmS in AcutE hoSpitAlS 
– ADvAntAgES AnD limitAtionS oF thE 
moBilE tEAm ApproAch
Küther G., Teixido L., Luiking A., Tiebel C., 
Gutenbrunner C.
Medical School Hannover, Dept. of Rehabilitation Medicine, 
Hannover, Germany
Introduction: Immediate rehabilitation in acute hospitals can be 
provided by mobile interdisciplinary teams as well as separate post 
acute rehabilitation units. Whereas much clinical interest has been 
centred on the development of separate rehabilitation units, little 
is known about the practicability and clinical relevance of mobile 
rehabilitation teams. Here we report the results of a retrospective 
analysis of this approach in a large university hospital with a main 
focus on transplantation surgery. Methods: Within an observation 
period of 24 months 541 (0.6%) of all hospitalized patients were 
referred to the mobile team. 201 of them (37%) were admitted to 
rehabilitation (female 37%, male 63%, mean age 47+20.4 years). 
134 patients (24.8%) failed to meet the admission criteria (i.e. at 
least 3 therapies of different professions needed; ability of at least 
minimal cooperation during therapy; expected stationary stay >7 
days). Additional reasons for refusal were: insufficient medical 
stability n=42 (7.8%); no need for rehabilitation n=4 (0.7%); admit-
tance to an acute rehabilitation unit n=11 (2%); limited personal 
capacities n=149 (27.5%). The majority of patients were treated 
in the departments of general surgery (23%), cardiac and thoracic 
surgery (20%), internal medicine (21%), neurology and neurosur-
gery (15%). 71% of all patients were treated on intensive care units, 
29% on general wards. The average duration of acute rehabilitation 
was 21.7±20.3 (range 1–136 days). Mean Barthel index at onset 
of rehabilitation was 9.6±11.9 with an improvement at the end of 
therapy of 29.4±32.3 points. 67.6% of all patients contributed to 
this increase, whereas in 32.4% no improvement or even deteriora-
tion occurred. 26 (12.9%) patients died during inpatient treatment. 
Discussion: These data confirm the practicability of and need for 

mobile rehabilitation programs in large acute hospitals. Their ad-
vantage is the immediate delivery of rehabilitation services even 
in critical stages of a disease when there is need for acute care in 
the diverse specialities. Principle limitations of this approach are 
aggravated working loads for therapists and high demands on an 
optimal clinical coordination. In conclusion, mobile rehabilitation 
and acute rehabilitation units are not excluding but complementary 
rehabilitation approaches in acute hospitals. 

i97
pAymEnt SyStEmS For rEhABilitAtion in 
AcutE SEttingS in EuropE
Damjan H.
Rehabilitation Institute, Ljubljana, Slovenia 

Introduction: Payment system for physical therapy and rehabilitation 
in European countries is very diverse and complex. The amount of 
treatment provided through state health system depends on the sum 
of money that government allocates for rehabilitation out of funds 
for health care. Though needs and possibilities for rehabilitation 
are increasing, extension of program paid by health care funds is 
very difficult. Aim: The aim of the article is to obtain information 
on payment system for rehabilitation programs in acute health 
programs for the future possibility of uniform system establishing. 
Methods: Analysis of payment system for rehabilitation in acute set-
tings was done on the basis of obtainable data from various articles 
and information given by specialists of physical and rehabilitation 
medicine from European countries. Results: In most individual 
member states the hospitals consume majority of the health care 
resources. Consequently governments are examining how hospitals 
should be financed, trying to reduce acute health provision costs. 
Rehabilitation in acute settings is a part of acute hospital health 
care and as such as well under the restrictions. Financing of acute 
settings in European countries went through changes and experts 
are still searching for the transparent way of funding. In last 10 
years hospital financing reform was implemented in most European 
countries, including changing from a global budgeting approach 
to Diagnosis Related Groups (DRG) based financing of hospitals. 
Prospective payment systems based on patient classification systems 
like DRG appear to be an useful model of financing acute health 
care. Rehabilitation in acute hospitals is paid within the framework 
of DRG system. It is very difficult to get more precise information 
on how much exactly from this amount of payment is allocated 
for rehabilitation program and rehabilitation teams. Conclusion: 
Payment system for acute rehabilitation in Europe is diverse. A 
suggestion for an uniform way of financing physical therapy and 
rehabilitation programs in acute settings in EU should be prepared 
by UEMS section for PRM. 
References: 
1. Trends in hospital financing in European countries. http//www.hope.be
2. DRGs as a payment tool. http//www.hope.be
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rEhABilitAtion in thE poSt-AcutE phASES
Borg K.
Division of Rehabilitation Medicine, Dept. of Clinical Sciences, 
Karolinska Institutet, Danderyd Hospital, Stockholm, Sweden

Rehabilitation from the acute hospital to community integration 
covers the whole spectrum of rehabilitation. The medical part is 
the most heavy in the acute phase and is continued all along the 
‘rehabilitation chain’. In the post-acute phase the training to gain 
function is more vital in order to obtain participation in society 
and in the end of the rehabilitation period social and vocational 
contributions dominate. A ‘rehabilitation chain’ for patients with 
spinal cord injury (SCI) in Stockholm, Sweden is presented. It is 
divided into three parts. The first being the acute medical treatment 
and the medical rehabilitation at the acute hospital. The second 
being localized at a clinic outside the hospital concentrated on 
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relearning and increasing function for example walking or handling 
a wheel-chair. In the last part of this period the patient begins to 
spend more time out in the society and at home. The rehabilitation 
continues in the last part at an out-patient clinic with the aim of 
integrating the patient in the society. This out-patient clinic has 
the whole responsibility for the patient and is fully integrated in 
the community. The social and vocational rehabilitation starts 
already in the acute phase but is more in focus in the second and 
dominates in the last part of the chain. The medical rehabilitation 
dominates in the first part but is less in focus during the last two 
parts of the rehabilitation chain. Although the different units are 
their own clinics, the rehabilitation chain is kept in one piece. 
This means that when a patient is in the first part of the chain the 
other units are informed and begin their work, which minimizes 
the time of transition between the units and ensures a continuity 
of the rehabilitation. A disadvantage with this construction may 
be the last part of the chain where the unit has increasing demand 
of resources due to a growing number of patients.

i99
rEhABilitAtion in chronic conDitionS
Gutenbrunner C., Mau W.
Hannover Medical School, Dept. for Rehabilitation Medicine, 
Hannover, Germany 

In Germany and other central European countries a system for the 
rehabilitation of patients with chronic conditions is well estab-
lished. The system is based on complex in-patient rehabilitation 
measures with a standard-duration of three weeks. The rehabilita-
tion is performed in condition-specific rehabilitation departments 
mostly led by a physician in the specific field (orthopaedics, 
rheumatology, neurology, cardiology, oncology, psychosomatics 
and others. These departments traditionally are mostly located 
in health resorts. In larger cities day-clinics with similar pro-
grams were established too recently. The rehabilitation programs 
include a wide range of interventions, e.g. medical treatments, 
physiotherapy, occupational therapy, other physical modalities, 
psychotherapy, nutritional therapy, health education and others. 
For special indications other special interventions are included 
too. In employed persons rehabilitation is paid by the German 
pension insurance and aim at return to work mainly. In most 
other cases the health insurance is responsible and the aim is an 
improvement of functioning. Main indication are musculoskeletal 
disorders (males: 43%, females: 41%), psychosomatic disorders 
(males: 14%, females: 17%), cancer (males: 11%, females: 18%) 
and cardiovascular disorders (males 13%, females: 5%). Long-term 
studies show that symptoms in most indications are reduced after 
end of treatment and that the effects last up to 6 or even 12 months. 
Functioning and quality of live improved and number of days on 
sick leave is reduced. Health education during rehabilitation has 
been shown to be effective too. In order to stabilize the effects 
specific programs for long-term out-patient interventions.

i100
community-BASED rEhABilitAtion – 
concEptS AnD outcomES
Calmels P.
Centre Hospitalier Universitaire and Jean Monnet University, 
Dept. PM&R, F. Saint-Etienne, France

Introduction: Usually, and preferentially, Physical Medicine and 
Rehabilitation activity is organized in an inpatient medical unit in a 
public hospital or a private medical center. It is also preferentially 
considered and developed as a second care, after the post-acute 
medical interventions for disease, trauma, surgery or reanimation 
for example. If we take into account some observations and con-
cepts about care organization and needs as: 1) the general evolution 
of care (particularly in surgery with ambulatory techniques for 
example); 2) the technical evolutions in PM&R particularly with 

functional analysis and functional therapies (as botulinic toxin for 
example; 3) a more important expectations of others practitioners 
for PM&R interventions in regard to deficiencies, impairments and 
handicap; 4) the expectations of patients and theirs associations 
with attention about the information to patients and the choices of 
care procedures; 5) the chronic evolution of disease and their con-
sequences on impairment, disability handicap and participation; 
PM&R must be more developed in community and particularly 
must develop ambulatory care modality with the preservation of 
a multi-disciplinary intervention. Objectives: Firstly determine 
the factors which contribute to the necessity that PM&R takes a 
place in the medical services for community with outpatient units, 
ambulatory and at home procedures. Secondly describe some 
organizations and procedures necessary in a territory with the 
relations between PM&R inpatient hospital or medical center unit 
and private medical practitioners and others professionals, medical 
and social institutions for disabled subjects, patients associations. 
Thirdly, analyze this organization with other models in Europe.  
Methods: Analyze from our activity and experience in the Ambula-
tory MP&R care Unit and Mobil Unit from CHU de Saint-Etienne 
and other models in France. Analyze of literature about ambula-
tory and community organization of PM&R in Europe. Results: 
We report our organization and activity in the PM&R Ambulatory 
Care Unit of the institution which group: medical consultations, 
clinical and functional explorations, outpatient rehabilitation unit 
and mobile care unit and some experiences reports in France and 
in Europe. We analyze the interests for the patients, the medical 
community, all the community (persons and institutions in relation 
with handicap) in an urban territory. We analyze also some financial 
and administrative difficulties to promote and develop this model 
of organization. Discussion and Conclusion: The PM&R interven-
tions at acute, post-acute and chronic stage of the disease give the 
collaborations more efficient with others medical specialists. The 
importance of PM&R care during the life of patient affected by 
a chronic disease or a handicap, the adaptation to the handicap 
all the life to promote participation of the person and probably 
more important benefices of PM&R interventions in the personal 
environment of the patient in ecological conditions than only in 
medical center need to organize community rehabilitation. This is 
also conditioned by economic conditions, psychological changes 
PM&R professionals to accept to work more in this “mobile” 
conditions than it is usually.

i101
pmr SpEciAliStS in privAtE prActicE 
– cAn thEy pErForm multiDiSciplinAry 
rEhABilitAtion

de Korvin G.
Centre Hospitalier Privé Saint-Grégoire, Saint Gregoire, 
France

Private practice in PRM is certainly not uniform and can range 
from an isolated activity of manual medicine to organizations 
derived from the example of institutional rehabilitation centres. 
In 2002, the French Union of PRM (SYFMER) (1), in cooperation 
with the National Health Insurance (Caisse Nationale d’Assurance 
Maladie), issued a modular concept of PRM private facilities. 
Around a core set, dealing with reception, security and information 
management, separate modules were described in relation to mus-
culoskeletal assessment, nervous system assessment, neurologic 
and locomotor rehabilitation, pelvic assessment and rehabilitation, 
cardiovascular and respiratory assessment, orthotics and prosthet-
ics, vocational rehabilitation. Then, in 2003, a national survey 
was carried out over the 600 French PRM private doctors. Out 
of them, 33% responded after a single mailing. Their responses 
were consistent with a first audit, achieved in 1996. 25% worked 
without any technical platform. 50% had a specialized practice, 
using one or two modules as defined above. 25% had a versatile 
activity. PRM premises and equipment are very diverse according 
to the orientation of each specialist, but also to synergies, which are 
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often established with neighbouring radiologists, physiotherapists 
and other complementary disciplines. 55% perform locomotor 
investigations (X-ray, ultrasound, isokinetic dynamometry, pos-
ture analysis, etc.). 55% perform locomotor rehabilitation, either 
themselves (41%) and/or in cooperation with physiotherapists. 
29% perform pelvic assessment and/or rehabilitation. 27% per-
form neurophysiologic investigations (EMG). The current trend 
is to insert PRM practice either into multidisciplinary outpatient 
facilities or into a private hospital, which offers the same kind of 
equipment and competencies as a public hospital. This leads to a 
daily dialog with other specialities, especially with orthopaedic 
surgeons and to organize multidisciplinary procedures of care 
in PRM. Self rehabilitation takes an increasing part in this kind 
of procedure and this enhances the educational role of the PRM 
doctor. Cooperation with community based physiotherapists is 
important too, since not all patients can be rehabilitated locally. 
For instance, when we launched a rehabilitation procedure after 
ACL surgery (2), several educational meetings were organized and 
250 physiotherapists out of 500 attended those sessions. There is 
no private occupational therapist in France, but it is possible to 
cooperate with those who are employed by associations of patients 
and some other organizations. The same kind of possibility exists 
with social workers. Most often, this multidisciplinary approach 
is informal, but some rehabilitation networks have gained official 
recognition, for instance “Handicap Lourd Aquitaine (HLA 33)”, 
which is funded by the Regional Health Insurance (3).
References:
1. Syfmer: www.syfmer.org 
2. Orthopédie et Réadaptation:www.orthopedie-et-readaptation.com
3. Handicap Lourd Aquitaine: http://www.hla33.fr/ 
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From phySicAl mEDicinE to 
intErDiSciplinAry rEhABilitAtion – An 
icF pErSpEctivE in prm pAin mAnAgEmEnt

Sjölund B.H.
Rehabilitation & Research Centre for Torture Victims, Copenhagen 
and University of Southern Denmark

Traditionally, physical medicine modalities have constituted the 
main methods for PRM physicians when encountering patients 
in chronic musculoskeletal pain. Recently, our understanding 
has increased considerably, both with respect to their biological 
mechanisms and effectiveness. By introducing cognitive-behav-
ioural psychology into pain management, the rehabilitation of 
persons with chronic pain has been greatly facilitated. From an 
ICF perspective, physical medicine modalities as well as behav-
ioural cognitive therapy can be integrated into an interdisciplinary 
rehabilitation process. However, often a vast number of treatment 
modalities are tried in a haphazard order and with at best uncertain 
success.  As in all other areas of medical practise, treatment should 
start with diagnosis, which in turn makes an assessment protocol 
and taxonomy necessary. Traditionally, the classification of pain 
has been based on localisation. With this approach, neither the 
specific mechanisms by which the injury or other causative factor 
produces pain, nor the cognitive or behavioural aspects of the pain 
condition are included as integral parts of the assessment. Often 
a traditional pathology of the pain condition cannot be defined. 
In 1994, I suggested that pain conditions due to disturbances of 
function in the nervous system should be denoted dysfunctional 
pain. These conditions may be misinterpreted as ‘psychosomatic’ 
but are analogous to e.g. epilepsy. Most clinicians work very hard 
to prevent the transmission of nociceptive stimuli from reaching 
the conscious level. However, the awareness of pain immediately 
gives rise to an interpretative process where previous experience 
and environmental cues as well as affective aspects play important 
roles, critical to whether the pain becomes disabling or not. Using 
the international classification of functioning, disability and health 
(ICF), longstanding pain should be seen as a significant deviation 
from normal nociceptive transmission and thereby a severe sensory 

impairment. This implementation enables us to use the ICF classifi-
cation to describe pain-related activity limitations and participation 
restrictions in a particular context, explaining the complex picture 
of the sensory/interpretative/behavioural clinical presentation of 
longstanding pain. Indications for pain management can be logically 
derived from the ICF approach, focussing pain management on those 
persons who are distinctly limited or restricted by their pain. 

i103
high-orDEr nocicEptivE procESSing 
AnomAliES in chronic pAin SynDromES
Plaghki L., Legrain V.
Université Catholique de Louvain, Louvain, Belgium
There is evidence to suggest that chronic wide spread pain syn-
dromes (e.g. fibromyalgia) may result from abnormal processing 
of somatosensory information within the central nervous system 
(CNS) characterized by sensitization of the nociceptive system 
and possibly by alteration of the modulatory inhibitory pathways. 
Most studies relay mainly on psychophysical methods showing a 
decreased threshold and steeper stimulus-response functions in 
perception of nociceptive stimuli in these patients as compared to 
age and gender matched control groups. But neurobiological (e.g. 
neuropeptides in cerebrospinal fluid), electrophysiological (e.g. 
RIII nociceptive reflex, laser evoked potentials) and neuroimaging 
findings (e.g. fMRI) are also indicative of a CNS sensitization of 
nociceptive pathways. However, these findings may also be inter-
preted from the perspective of a dysfunctional perceptual-attentional 
interpretation of the pain experience. Indeed, recent studies using 
similar investigational methods suggested that these patients present 
with ‘hypervigilance’ to nociceptive and nociceptive-related infor-
mation at the expense of other sensory modalities. This hypervigi-
lance conduct fibromyalgia patients to bias their focus of attention 
toward nociceptive information and their over-interpretation may 
lead to a perceptual amplification of pain-related sensations. It has 
been proposed that hypervigilance to pain results in an automatic 
and goal-independent capture of attention by nociceptive events 
(Crombez G, Van et al. Hypervigilance to pain: an experimental 
and clinical analysis. Pain 2005; 116: 4–7). If we assume this to be 
true, one may expect that in fibromyalgia patients (1) the decrease 
in pain threshold should be the result of a lowering of the decision 
criterion rather then an increase in sensory discrimination (using 
the sensory decision theory paradigm), (2) the involuntary orienting 
response evoked by nociceptive stimuli should be facilitated and 
greatly amplified (even when pain is not relevant to current cognitive 
goals) and (3) the processing of nociceptive stimuli should interfere 
more severely when engaging in or maintaining selective attention to 
other sensory modalities or ongoing cognitive tasks.  Experimental 
and clinical evidence regarding the hypervigilance hypothesis shall 
be reviewed and discussed.

i104
complEX rEgionAl pAin SynDromE 
crpS: pAin mAnAgEmEnt AnD FunctionAl 
rEStorAtion 
Grabois M.
Dept. of Physical Medicine and Rehabilitation and Anesthesiology, 
Baylor College of Medicine; Dept. of Physical Medicine and Re-
habilitation, University of Texas Health Science Center-Houston, 
Houston, TX, USA
This topic is widely discussed and diagnosed. It is vital to un-
derstand the pathophysiology of CRPS if one is to understand 
its evaluation and treatment. This presentation will address in 
detail with multiple possible theories addressed. The educational 
objectives of this presentation are that on the completion of this 
presentation, the participants will be able to: 1) Understand the 
recent research in the area of CRPS. 2) Understand how recent 
research is changing clinical practice of CRPS. 3) Understand 
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the current etiology of CRPS. 4) Understand the current concepts 
of evaluation and treatment of CRPS. The evaluation and it clas-
sification has recently been updated. A more comprehensive and 
specific classification will be presented based on recent research 
for utilization in the clinical and research diagnosis of CRPS. The 
treatment of CRPS is in evolution with new proposed treatments 
which have questionable effectiveness and cost efficacy. This 
program will address the evidence basis studies on treatment 
especially based on the proposed pathophysiology of CRPS. New 
treatments will be explored and critiqued.
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SciEntiFic EviDEncE oF thE rEhABilitAtion 
trEAtmEnt oF thE FiBromyAlgiA
Valero Alcaide R., Atín M.A.
Dept. de Medicina Física y Rehabilitación, Facultad de Medicina, 
Ciudad Universitaria, Madrid, Spain
Fibromyalgia is defined as a functional somatic syndrome, where 
the patient suffers of chronic pain due to disturbances in pain 
perception pathways, probably following changes in chemical 
neurotransmitters. It attends with ample somatic manifestations 
that are usually associated with psychiatric disturbances. It is the 
most frequent cause of generalized chronic pain in middle age 
women. Demographic studies show an incidence of almost 5.6% 
in general practice consultations and 12 to 20% in rheumatology 
consultations. Pathogenic is unknown, but present data suggest 
pain pathways sensibilization and damaged central pain process-
ing. Heterogeneous clinical approach and unclear knowledge of 
its pathogenic mechanisms leads to lack of treatment and the 
absence of establish protocols of performance. Objective: The 
objective of this study is to demonstrate effectiveness of the non 
pharmacological treatment in fibromyalgia. Method: We have 
used different sources of search: Scientific Pub Med-MEDLINE, 
Pedro, Cochrane Library and magazines. Results: Effectiveness 
of the treatment has been classified in strong, moderate, weak and 
without evidence, being the aerobic exercise, the education of 
the patient and the cognitive behavioural therapy the therapeutic 
modalities more recommended.
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lAryngEAl ElEctromyogrAphy: not EASy 
to pErForm But uSEFul
Hanson P., Lawson G., Jamart J., Deltombe T., Remacle M.
Université Catholique Louvain, Clin. Univ. Mont-Godinne, 
Belgium

Although laryngeal electromyography (LEMG) was introduced in 
1944, relatively few professionals trained in EMG have practical 
experience. LEMG is a valuable adjunct in the study of vocal fold 
dysfunction (VFD). VFD may result from neural injury or from 
mechanical fixation of the cricoarytenoid joint. In clinical prac-
tice, laryngoscopy rarely differentiates between these underlying 
causes of VFD; laryngeal electromyography (LEMG) may be a 
more objective technique for assessing the etiology (1). LEMG 
techniques utilize primarily needle recordings of activities from 
the thyroarytenoid muscle (TA; recurrent laryngeal nerve) and the 
cricothyroid muscle (CT; superior laryngeal nerve). LEMG can 
be performed percutaneously with a bipolar concentric needle in 
the awake patient. Electrical activity is studied at rest and during 
voluntary motor activity by phonation. Specific EMG patterns 
(fibrillation potentials, positive sharp waves, polyphasic motor 
potentials, …) can be observed in neuropathic and myopathic dis-
orders involving the vocal fold and larynx. LEMG is also valuable 
in predicting recovery from neural injury. As demonstrated in a 
previous study (2), when performed more than 6 weeks after the 
onset of symptoms, pathological LEMG results are significantly 
correlated with a bad recovery. Denervation activity at rest corre-
lates better with VFD evolution (86%) than motor unit recruitment 

(71%). On the other hand, a normal LEMG is poorly correlated 
with a good recovery. So, the LEMG shows a better positive 
than negative predictive value; this observation is not surprising 
because when the LEMG is normal, mechanical fixation is sus-
pected, the evolution of which is independent of the LEMG results. 
Furthermore, in the treatment of laryngeal dystonias LEMG seems 
to be preferable to direct visualization (endoscopy) for guidance 
of botulinum toxin injections (3).
References:
1.  Halum SL, et al. Laryngeal electromyography for adult unilateral vocal 
fold immobility: a survey of the american broncho-esophagological associa-
tion. Ann Otol Rhinol Laryngol 2005; 114: 425–8.
2.  Hanson P, et al Utility of laryngeal electromyography in vocal fold dys-
function after surgery. Eura Medicophys 2006 ; 42: 91–92.
3.  AAEM Laryngeal EMG Task Force Laryngeal electromyography. Muscle 
Nerve 2003; 28: 767–772
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proSthEtic rEhABilitAtion in gEriAtricS
Devecerski G.
Clinic for Medical Rehabilitation, Clinical Centre of Vojvodina, 
Novi Sad, Serbia
Introduction: The most common causes for amputation in eld-
erly are peripheral vascular disease, diabetes mellitus, trauma, 
infections and tumors. Arteriosclerosis is found in about 5% of 
population older than 50 years and in 5% of these cases ulti-
mately leads to amputation. The incidence of diabetes mellitus 
is 2–5% of which 40–45% patients undergo amputation of one 
or both lower extremities on different levels. Aim: To analyze 
the specifications of the prosthetic rehabilitation in geriatric 
population with a goal of achieving the best possible level of 
functionality and a better quality of life. The main problems in 
prosthetics are decreased elasticity of skin and the amount of 
soft tissue, decreased neural conductivity, decreased muscular 
strength and contraction velocity, decreased reactivity of blood 
vessels and local tissue trophics, arthrotic changes of joints and 
localized or generalized osteoporosis. Results: The program of 
prosthetic rehabilitation involves the same stages as in younger 
amputees, but is guided by cardio-pulmonar status, status of 
the valid extremity, status of the locomotor system and psycho-
social status. The specificity of the program is in its dynamics, 
minimal starting requirements which are increased later, the 
phases that last longer, larger tolerance concerning deviations 
in walk, reactions to psycho-social reintegration problems and 
lower level of functional ability. The prescribing of prosthesis 
is done by a team. Due to the necessity for as lighter as possible 
prosthesis, light bearing is used, as well as endoskeletal systems 
with a break in the knee, soft foot and modified suspension. 
Conclusion: The program of prosthetic rehabilitation of geriatric 
patients has numerous specifications whose goal is to manage 
a successful prosthetics in spite of larger health and psycho-
physical problems which are common in this group of patients 
compared to younger amputees.
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cognitivE AnD nEuroBEhAviorAl 
impAirmEntS in roAD-crASh injurED 
pAtiEntS With AnD Without tBi: An 
EvAluAtion oF thE ESpArr cohort onE 
yEAr AFtEr thE AcciDEnt
Hours M.4, Charnay P.1, Bar J.Y.1, Nash S.1, Bernard 
M.1, Boisson D.2, Mazaux J.M.3

1UMRESTTE/INRETS-UCBL LYON1-InVS, Bron; 2Hôpital Henry 
Gabrielle-HCL, St Genis-Laval; 3Hôpital Tastet Girard, CHU Pel-
legrin, Bordeaux; 4INRETS, UMRESTTE, Bron, France
Introduction: In ESPARR’s study, we followed up a road accident 
victim’s cohort in order to assess the medical, social and family 
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consequences of a road accident on the victims and their family. 
All the members of this cohort were included while they were 
given care of in the Rhone department’s hospitals. Objectives: 
This study aims to describe the cognitive and neurobehavioral 
impairments that road accident victims can suffer from, according 
to the gravity of the reported head injury. Method: The ESPARR 
Cohort study included (road crash) injured subjects while they 
were taken care of in the Rhone area’s hospitals, between Oc-
tober 1, 2004 and December 31, 2005. The neuropsychological 
assessment realised one year after the accident concerned specific 
people: first, they had to be 15 years old or more at the time of 
their accident. Secondly they had to be considered as severely 
wounded (M.AIS 3+) or have at least an AIS 2 head lesion score 
(corresponding to a TBI with loss of consciousness). Assessment 
scales and questionnaires were administrated by neuropsy-
chologists. We chose the Revised Neurobehavioral Rating Scale 
(NRS-R), which was validated in French by Vanier, Mazaux et 
al. Results: 281 of 401 subjects (71%) accepted the follow-up 
one year after the accident: 115 people had a M-AIS≥3 without 
TBI, 46 a serious TBI, and 120 a moderate TBI. The mean age 
is 36.6 years (±16.7). The three groups are similar in terms of 
socioeconomic categories or familial status. Three subjects out 
of 4 are men. As expected, subjects with serious TBI suffered 
significantly more frequently from attention and memory impair-
ments, anxiety, difficulties in oral expression, mental fatigability, 
difficulties in mental flexibility, lability of mood and emotional 
withdrawal. Moderate TBI were slightly more numerous to 
present mental fatigability and decreased motivation but this 
was not significant. On the other hand, more severe injured 
people without TBI had a blunted affect but the difference with 
moderate TBI was not significant. Conclusions: The results of 
the study confirm the cognitive and neurobehavioral impact of 
severe traumatic brain injury one year after the accident. We did 
not find statistical differences between moderate TBI and serious 
injured people without TBI.
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topogrAphicAl DiSoriEntAtion in 
pAtiEntS With trAumAtic BrAin injury: 
pErFormAncE in rEAl compArED to 
virtuAl EnvironmEnt
Sorita E.1, Belio C.1, Larrue F.2, Papaix B.2, N’Kaoua B.2,  
Mazaux J.M.1, Joseph P.A.1

1University Hospital Pellegrin, and EA 4136, Handicap and 
Nervous System; 2Cognition and Human Factors, Institute of 
Cognitive Sciences, University Victor Segalen Bordeaux 2, Bor-
deaux, France
Background: Topographical disorientation (TD) is frequently 
observed after traumatic brain injury (TBI), and it is an important 
source of disability in daily living. In healthy subjects, topo-
graphical memory (TM) is a complex cognitive process which 
allows for finding again his or her way, and for situating oneself 
within a familiar environment. From this process, individuals 
build mental egocentric and allocentric representations of their 
environment (cognitive map theory), and an impairment of these 
representations might play a role in TD observed after TBI. 
According to many authors, TD cannot be assessed accurately 
by classical paper-and-pencil tests. Despite assessments in real 
life large scale environment are developing, no standardized 
assessment of TM impairment in real life environment is yet 
available for TBI persons. Objective: To assess if using an im-
mersive virtual environment (VE), modelling an environment 
which reproduced reality, might allow developing a new, valid 
and reliable assessment tool for TM impairment in TBI patients. 
Material and Methods: 17 TBI patients and 6 matched controls 
were asked for making a walk in the streets surrounding the 
hospital with the examiner, then for reproducing three times the 

itinerary from memory (real environment). In a second phase, 15 
other TBI patients and 5 controls were asked for making the same 
trip on a computer, in a virtual reproduction of the streets. Results: 
Using ANOVA, we found a significant difference between the 
performances (group effect, p<0.01) of control subjects in com-
parison with TBI patients, in both type of environment, but there 
was no significant difference of performance between real and 
virtual environment (Environment effect, p>0.05). Discussion: 
Our results go in the sense of data in literature about brain-injured 
patient behaviour in VE. Assessment of TM impairment in TBI 
patients is difficult because of the impossibility to do it in real 
life, because of variability and unpredictability of environmental 
conditions. Safety is another restraint. But the results of this study 
suggest that these impediments may be overcome by using VE 
tasks, and provide evidence to the ecological validity of virtual 
environment and its interest in assessing DT.
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thE EFFEct oF AgE on EXEcutivE 
Functioning AFtEr AcQuirED BrAin 
injury in ADultS

Chevignard M.1,3, Taillefer C.2,3, Poncet F.2, Picq C.2,3, 
Pradat-Diehl P.2,3

1Service de Rééducation des Pathologies Neurologiques Ac-
quises de l’Enfant, Hôpital National de Saint Maurice, Saint 
Maurice; 2AP-HP, Groupe Hospitalier Pitié-Salpêtrière, Service 
de Médecine Physique et Réadaptation; 3INSERM 731; UPMC 
– Paris 6, Service de Médecine Physique et Réadaptation, 
Paris, France

Introduction: Executive functioning deficits have often been 
described in normal aging. They are also known to be a frequent 
sequel of traumatic brain injury, where patients may exhibit 
severe long-standing impairments in instrumental activities of 
daily living. One could therefore expect that cerebral lesions 
affecting executive functioning would result in more severe 
impairments in older patients. We previously developed an 
ecological assessment of executive functions, consisting of a 
cooking task, requiring multi-tasking abilities and known to be 
sensitive to a dysexecutive syndrome (Chevignard et al. 2000). 
Aim: The aim of this study was to analyze the effect of age on 
the cognitive and ecological assessments of executive functions 
in a group of patients with acquired brain injury (ABI) resulting 
in a dysexecutive syndrome. We hypothesized that older patients 
would have poorer performances on the cognitive and ecologi-
cal tests of executive functioning, when compared to younger 
patients. Methods: 45 patients with ABI resulting in frontal 
lesions and a dysexecutive syndrome participated in this study. 
Patients underwent a comprehensive battery of cognitive tests 
assessing executive functioning, as well as the cooking task. We 
also studied a group of 12 control subjects who performed the 
cooking task. Results: No effect of age was found on performance 
in the cooking task in the control group. Although the ABI group 
was relatively young (mean age: 40.3 years (SD=12.5), ranging 
from 17 to 63), results indicated a significant deleterious effect 
of age on the cognitive tests of executive functioning in the ABI 
group. We also highlighted a significant worsening of patients’ 
performance in the cooking task with age, and this effect was 
found on several variables of task analysis: the number of errors, 
task duration and occurrence of dangerous behaviors.  Conclu-
sion: Our study demonstrates the deleterious effect of aging on 
cognitive and ecological assessment of executive functioning 
after ABI. The strength of this study is that it deviated from the 
traditional age considered in studies of elderly populations and 
focused on younger patients. It is therefore important to consider 
the implication that this may have on a patient’s rehabilitation 
program and post-injury discharge.
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hoW to EXplorE thEory oF minD AFtEr 
SEvErE BrAin injury?
Joseph P.A., Muller F., Simion A., Mazaux J.M., Barat M.
EA 4136 Handicap and Nervous System, University Victor Segalen 
Bordeaux 2 and CHU Pellegrin, Bordeaux, France
Introduction: Impairments of social behaviour after severe TBI 
are strongly related to poor social outcome. Current studies report 
dissociation between social behavioural impairments and relative 
preserved performances in traditional tasks that investigate cognitive 
abilities. Theory of mind (ToM) refers to the ability to make infer-
ences about other’s mental states (beliefs, intentions and desires) 
and use them to understand and predict other’s behaviour. However, 
the relationship between ToM abilities and executive functioning 
remains controversial. Aim: We tested a group of patients with severe 
TBI on a series of four verbal and non verbal ToM tasks, and on non 
mental inference tasks of indirect speech act and empathy and tests 
for executive functions. We hypothesis 1) that subjects with TBI 
perform more poorly than control subjects on all ToM tasks, 2) a 
dissociation in interaction between ToM abilities and other cognitive 
functions/inference tasks suggesting modular organisation. Patients 
and Method: 15 patients who suffered a severe TBI (13 male, 2 
female) ranging in age from 19–58 years (M=37.2, SD=12.3) were 
recruited. Control group (NC) consisted of 15 subjects who had no 
brain damage and neurological or psychiatric history with similar 
educational and vocational level. Baseline neuropsychological 
assessment consisted of WAIS-III, executive tests (Trail Making 
Test (TMT) A and B, Stroop Color Word Test, Verbal Fluency) and 
memory tests (California Verbal Learning Test (CVLT), working 
memory span). Four different tests involving ToM: two verbal tasks 
(Faux-pas Recognition Test and false-belief task), and two non 
verbal tasks (character intention task and the Reading the Mind in 
the Eye Test) were performed. Non verbal inference mental tasks 
used were (indirect speech act) from Montreal Evaluation of Com-
munication Protocol (MEC) and Davis’ interpersonal reactivity 
index (IRI). Results: TBI patients and controls differed in faux-pas-
related questions (U=46.5, p<0.01), character intention task (U=51, 
p<0.01), and Reading the mind in the eye test (U=35, p<0.01). TBI 
did not show difference in faux-pas-related questions on the control 
stories and in understanding faux-pas stories and control stories as 
in Character intention task. Understanding of second order belief 
stories) was lower in TBI than in control subjects (U=47, p<0.01). 
Regarding non verbal inference test, TBI showed lower results in 
MEC protocol, but as well in indirect speech act (U=44, p<0.01) 
than in direct speech act (U=11, p<0.001). No difference was found 
in Davis’ interpersonal reactivity index (IRI). Discussion: Subjects 
with TBI perform more poorly that control subjects on all ToM 
tasks, except first-order belief task. The failure of TBI in verbal as 
non verbal tasks and preservation of executive performance in some 
subjects suggest that ToM involve a unique modular function. ToM 
has a particular stereotyped developmental sequence which also 
argues for hypothesis. Normal performance in IRI pattern suggests 
that TBI subjects demonstrate appropriate empathic understanding 
even when ToM abilities deteriorate. Conclusion: We show that 
ToM deficit is probably distinct from other cognitive difficulties 
like empathy and pragmatic communication skills, even if we can-
not tell whether the difficulty is specific to the domain of mental 
states, or, whether it reflects a more general problem with some 
kinds of inferences and deductions. The finding of a specific ToM 
impairment in TBI would provide further evidence for the modular 
nature of ToM. It would also have important implications for the 
rehabilitation of social difficulties. 
References:
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trAumAtic BrAin injury
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Background: Almost one in every two patients, suffering from trau-
matic brain injury (TBI), report chronic fatigue. A previous study 
showed that sleepiness could account for fatigue in TBI patients. 
Objective: In this new study, we looked at the relationship between 
both objective and subjective sleepiness, fatigue and drug treat-
ment in TBI patients. In a TBI subgroup vs. matched controls, we 
focused on the relationship between fatigue or sleepiness and driv-
ing performance. Methods: Nocturnal polysomnography, 5×40 min  
maintenance of wakefulness test (MWT) trials, Epworth Sleepiness 
Scale (ESS) and a Fatigue Severity Scale (FSS), were collected in 
36 TBI patients (28 males, mean age [±SD] =33±11 years). Twenty-
two patients (16 males, mean age [±SD] =37±12 years) out of the 
TBI and 19 controls (16 males, mean age [±SD] =31±10 years) 
performed an hour simulated driving session to estimate their mean 
standard deviation from the centre of the road (SDS). Out of the 
36 TBI patients, 7 patients took psychotropic treatment but none 
of them performed the driving session. Results: In TBI patients, 
FSS, ESS and MWT latency means [±SD] were, respectively, 
19±7.8±4 and 35±7 min. In control subject, FSS, ESS and MWT 
latency means [±SD] were, respectively: 11±2.5±3 and 37±5 min. 
TBI patients under treatment did not differ in term of sleepiness 
or fatigue from drug free patients. TBI patients reported more 
subjective fatigue (Mann-Whitney U, FSS: Z= –4, p<0.001) and 
subjective sleepiness (ESS: Z= –1.68, p=0.093) than controls. Their 
driving performance was also significantly worse than controls 
(SDS: Z= –3.7, p<0.001). In TBI patients, fatigue scores related 
with driving impaired (Rho de Spearman. r=0.455, p<0.05) and 
with objective sleepiness (MWT: r= –423, p<0.05). Discussion 
and Conclusion: TBI patients complain of subjective fatigue and 
sleepiness but present normal scores at the MWT. Interestingly, 
subpathological level of sleepiness at the MWT correlates in TBI 
patients with fatigue when it does not in control subjects; and 
fatigue is associated with poor driving performance. Treating TBI 
patients, with alerting drugs even if MWT scores are subnormal, 
could improve fatigue.

i113
rEhABilitAtion oF thE cEntrAl 
EXEcutivE oF WorKing mEmory AFtEr 
SEvErE trAumAtic BrAin injury: tWo 
SinglE-cASE StuDiES
Vallat-Azouvi C., Pradat-Diehl P., Azouvi P. 
Antenne UEROS-UGECAM and Dept. of PM&R, Hôpital Raymond 
Poincaré Garches, Dept. of PM&R, Salpétrière Hospital, Paris, 
and INSERM UPMC 731, France

Background/Objective: A deficit of the central executive of work-
ing memory is a frequent finding in patients with severe traumatic 
brain injury (TBI). The objective of the present study was to assess 
the efficacy and the specificity of a rehabilitation programme of 
the central executive after severe TBI. Method: An experimental 
single-case multiple-baseline-across-behaviour design was used, 
in two chronic severe TBI patients suffering from an isolated 
central executive deficit. Outcome was assessed by a clinician not 
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informed of the experimental trial, with specific working memory 
tests (Spans, Brown Peterson, n-back), non specific cognitive 
tasks requiring working memory (dual-task, arithmetic solving 
problem), ecological questionnaires to assess generalisation to eve-
ryday life, and non-target tasks not requiring working memory, to 
assess specificity of effect. Results: Performance was stable on two 
baseline sessions before therapy. For both patients, a statistically 
significant improvement was found for target measures, mainly 
for central executive tasks, and for ecological questionnaires. In 
opposition, no change was found on non-target measures. Dis-
cussion: Improvement was not seemingly related to spontaneous 
recovery, nor to re-test effects. This study suggests that specific 
cognitive training may improve the central executive of working 
memory in patients with chronic severe TBI.

i114
tAKing cArE oF A trAumAtic BrAin injury 
victim AFtEr A roAD AcciDEnt: hoW to 
ASSESS thE long-tErm EFFEct on thE 
FAmily?
Charnay P.1, Hours M.2, Gaucher J.3, Ribes G.3

1INRETS, UMRESTTE, Bron; 2UMRESTTE/INRETS-UCBL 
LYON1-InVS, Bron; 3SIS «Santé Individu Société», Université de 
Lyon, Lyon, France

Introduction: ESPARR is a prospective cohort study of road ac-
cident victims, allowing us to study the consequences of road 
accidents on the victims and their family. After such an event, 
victims and their family experience a major change, which is often 
permanent. Objectives: This work presents the methodology and 
the tools which will be used to assess the repercussion of road 
accidents on the family of the seriously injured people. Method: 
By a collaboration with the UNAFTC’s families, we are able to 
highlight their expectation, their needs and what would be neces-
sary to assess, such as the burden that represented the caring of 
their injured parent, changes in their life projects, the anxiety and 
the fear, and how they are affected ‘today’ by all they went through 
after their accident. An auto-questionnaire, intended to the family 
circle, is chosen because it reflects the different levels of com-
plaint the different family expressed. It includes a family burden 
measure scale (the short version of the Zarit scale), a quality of 
life scale (the Glozman scale) and a visual analogical scale of the 
level of felt burden (load). This auto-questionnaire will be sent at 
each seeked member of the family, by postal service. On a second 
hand, a psychologist will carry out a phone interview allowing 
any family member to express freely his feelings. These data will 
be analysed and crossed with the questionnaire’s results. The 66 
victim’s family (in which 59 had a traumatic brain injury) of the 
ESPARR cohort will be contacted, up to 4 members per family 
more than 14 years old, after we obtained the victim’s agreement. 
Expected Results: We expect to contact 264 close relatives of the 
victims, in which 236 traumatic brain injury victim’s family. The 
observation and the analyses of the family’s behaviour, and the 
highlighting of how the family can disorganise and reorganise itself 
to deal with a ‘dependant’ person will help obtaining quantitative 
data, which will be useful to establish caring action plans. We will 
be able to validate the short Zarit scale in a population of road 
accident’s victims caregiver. 

i115
FitnESS to DrivE AFtEr SuFFEring hEAD 
injury iS An ESSEntiAl iSSuE
Bilz A., Passadori A., North P.
Readaptation Center of Mulhouse, France

Background: Driving is considered by most patients as an essential 
everyday life activity, and returning to driving seems to be impor-

tant for recovering independence and becoming ‘normal’ again. 
There is also a clear link between safe driving and returning to 
work. We know that TBI induces residual cognitive deficits even 
in the long term, especially regarding attention, memory, learning, 
problem solving and reasoning. These most common deficits are 
amplified by visual, sensory and motor difficulties. We also know 
that behaviour problems are the most frequent after-effects of TBI. 
Lack of flexibility, desinhibition, impulsivity and anosognosia are 
core issues problems for driving. If assessment of these residual 
capacities and incapacities are of course important, we must also 
take into account that driving puts the driver in an unpredictable 
environment under time pressure. There is currently a limited 
knowledge base to guide our assessment strategies. We believe 
that neither a medical nor a neuropsychological approach are able 
to assess driving and give a definite answer as to what is ‘safe’ 
driving. Objective: To propose a collaborative policy to integrate a 
multi dimensional approach between medical, neuropsychological 
and ecological driving assessment data in advising patients and 
the administration about fitness to drive. Method: We built up a 
special program for driving assessment for TBI patients. This 
program runs on with a special staff composed of a medical doctor, 
a neuropsychologist, a physiotherapist and an instructor, divided 
in two judge groups. The technique of the two groups we used 
consisted in assessing two different areas on the one hand a medico 
psychological test and on the other hand, working separately, a 
real on-road driving test. Results: Comparing the results of these 
two different approaches allowed our team to define a profile of 
the potential driver and to distinguish different categories: fit to 
drive, unable to drive, driving allowed after training. We are now 
able to present the first thirty cases assessed in Mulhouse.

i116
SEvErE tBi AnD rEturn to community in 
FrAncE

Mathé J.F., Stéfan A.
Neurologic PMR Unit, Groupe ARTA, CHU Nantes, France

The return to Community is not easy after severe TBI. It depends 
on the physical as behavioural sequellae and on familial and social 
resources. The goals of rehabilitation for TBI have been defined 
in France by several legal texts (Circulaires 1996, 1997, 2002, 
2004, law 2005). The « departmental house for handicapped peo-
ple » plays an important part to propose adapted ways and means 
to realise self project and to compensate for handicap. The use 
of FIM and GOS allows to define some levels of handicap so as 
daily autonomy, accessibility at home, return to work, abilities in 
civil as social life, for friends and cultural activities. They are an 
index of gravity of the trauma as a guidelines to realize, in the 
best conditions, the reintegration of TBI. GOS2 Motor abilities as 
communication are very poor. The patient is highly dependent, all 
care have to be realized by an outsider. We speak about «vegetative 
coma» or «minimally responsive». It is not easy to find a place for 
such people : sometimes at home, either in nursing home, some 
will die in general hospital. From 2002 the ministry points out this 
catastrophic problem and put up money for create special places. 
GOS3 Partially independent, patient needs of human presence. 
Some remain at home if behaviour allows visited by specialized 
people (SAMSAH), some are admitted in day center (CAJ) for 
occupational activities, or in a special unit with some help for 
daily activities but also a lot of various animations (MAS, FAM). 
Some can work again in very special conditions (ESAT). GOS4 
for most of them an evaluation of abilities has to be realized by 
UEROS to define the ability to work. Some can to come back to 
work in adapted factories, different status are possible (ESAT, EA). 
Return to previous work or in normal activity needs a supervision 
to avoid incidents. GOS5 is very rare situation with come back 
to the previous life. The behavioral impairment and anosognosia 
make necessary a follow-up and a supervision. All situations will 
be developed.
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i117
cArE pAthWAyS For pEoplE FolloWing 
AcQuirED BrAin injury
Ward A.B.
North Staffordshire Rehabilitation Centre, University Hospital of 
North Staffordshire, Stoke on Trent, UK

Medical rehabilitation interventions and the success of rehabilita-
tion depend on the quality of the patient presenting to treatment, the 
motivation and attitude of the patient, the skills of the treating team 
and the availability of appropriate facilities to implement a reha-
bilitation strategy. The patient’s own attributes are again dependent 
on his or her pre-morbid state, the severity of the injury and the 
delivery of rapid and appropriate intensive care and resuscitation 
to prevent secondary brain injuries and other complications. The 
ability to prognosticate survival and independence at six months 
is now possible and prognostic modelling in traumatic brain injury 
is now possible (1). Although the CRASH Trial collaborators (1) 
and IMPACT database (2) have both designed systems of care in 
the acute phase following injury to the brain and made assump-
tions about prognostication of independence at six months, little 
success has been achieved in acquiring a care pathway for brain 
injury rehabilitation. The CRASH study is based on a collective 
clinical experience beyond that achievable by any individual clini-
cian and these estimates are potentially useful to support clinical 
decision making as well as for education. The White Book on 
PRM in Europe (3) is also potentially useful for setting the clinical 
context for care pathways and this presentation will describe the 
evidence necessary for developing a care pathway and the results 
of a study in which the outcomes of brain injured patients were 
improved by PRM interventions in the acute phase.
References:
1. MRC CRASH Trial Collaborators. BMJ 2008; 336: 425–429.
2. Marmarou A, et al. J Neurotrauma 2007; 24: 239–250.
3. Gutenbrunner C, et al. J Rehabil Med 2007; Suppl. 45: S1–S75. Eur Phys 
Med 2006; 40: 287–333.
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WhAt QuAlity oF liFE AFtEr trAumAtic 
BrAin injury? QoliBri, A DiSEASE-SpEciFic 
QuAlity oF liFE tool
Truelle J.L., von Steinbuechel N., von Wild K., Hoefer 
S., Lichetzke T. and the Qolibri group
Dept. of Neurorehabilitation, University Hospital, Garches, 
France

Objective: There is no disease-specific Health-related Quality of 
Life (HRQOL) tool dedicated to assess people after Traumatic 
Brain Injury (TBI) yet. QOLIBRI was developed by an interna-
tional research group. Material and Method: 1568 TBI patients 
from 10 countries and 8 languages filled-out a preliminary ver-
sion of the QOLIBRI taking into account specificities, sequelae 
and well-being of persons after TBI. Therefore, the QOLIBRI 
was developed through 3 successive versions and consecutive 
statistical analyses in order to obtain a psychometrically valid and 
self-reported questionnaire. Results: The QOLIBRI final version, 
filled-out in 15 minutes, consists of two parts. The first part as-
sesses satisfaction level with HRQOL and is composed of 6 overall 
items and 29 items assigned to 4 subscales: thinking, feelings and 
emotion, autonomy in daily life and social aspects. The second 
part is devoted to ”bothered” questions and composed of 12 items 
in 2 subscales: negative feelings and restrictions. The 6 subscales 
meet standard psychometric criteria. In addition, 2 items assess 
more medical aspects. The questionnaire was validated in Dutch, 
English, Finnish, French, German and Italian. Conclusion: TBI 
patients may now be assessed, beyond objective measures includ-
ing handicap and recovery, with a new subjective measure assess-
ing the TBI patient’s own opinion on his/her HRQOL, applicable 

across different populations and cultures. Validations in China 
Mainland, Hong-Kong, Taiwan, Egypt, Japan, Poland, Norway, 
Malaya, Spain, Portugal and Brazil are on the way. 

i119
comprEhEnSivE rEhABilitAtion oF SportS 
injuriES
Christodoulou N.
Limassol Centre of Physical and Rehabilitation Medicine, Euro-
pean University, Cyprus

The lecture presents the basic principles of sports injuries reha-
bilitation, the stages of a tissue injury and the techniques used 
in rehabilitation of such problems. Since rehabilitation begins at 
the time of injury and continues even after the athlete’s return to 
competition, the focus is on what is done at the field-side at the 
time of injury, in the rehabilitation departments and during the 
athlete’s return to the field for training and competition. To design 
a rehabilitation plan which would maximize the restorative events, 
it is important to know the pathophysiology of the tissue-injuries 
and the three stages of their healing process: the inflammatory 
stage, the fibroblastic-repair stage, and the maturation-remodelling 
stage. Knowledge of the several physical modalities used during 
the acute, sub-acute and functional phase of rehabilitation is im-
portant as well. Improvement of neuromuscular control, correction 
of maladaptive behaviours, sport-specific and multi-plane activity, 
functional retraining, balance & proprioception re-education and 
athletic psychological approach are essential parts of the whole 
rehabilitation program. Examples for mobility exercises, strength 
exercises and stretching exercises are presented for several muscle 
groups and the relevant joints. 

i120
SportS in thE ElDErly
Hasçelik Z.
Dept. of Physical Medicine & Rehabilitation, Hacettepe University 
Medical School, Ankara, Turkey

Age-related changes in many organ systems are well known, for 
due reason appropriate exercise program even in apparently healthy 
elderly as well as in groups with different health conditions require 
certain considerations. In this session we’ll try to deal many aspects 
of the sports programs specifically designed for aging group in both 
gender. Exercise can be carried out at any age and there is hardly 
any contraindication against exercise and training but certainly much 
effort should be paid for certain methods, types and intensities of 
exercise. Elderly people with chronic diseases usually need an indi-
vidual program which considers their age, state of health, working 
capacity or fitness level, tolerance for loads, personal familiarities 
against certain types of sports activities and personal capability plus 
opportunities with environmental factors. The principle of ‘primum 
nil nocere’ with other safety rules should be considered. Some 
fundamental organic phenomena occur in the aging body by way 
of cellular biological changes followed by tissue and organ systems 
resulting: the decrease in reserve capacity of various functions, 
decline of adaptability to changes in external-internal environment 
and decrease in resistance against infections, malignancy develop-
ment etc. These are relevant, in general, to a decrease in number 
of cells, intracellular changes, new structure of collagen tissue. 
Those may be generally contributed to slow deterioration process 
in the body as well as approaches to perception of aging mentally. 
Specialists dealing with exercise sciences deals all this processes 
from one aspect of the follow-up survey of aging ex-athlete and 
sports programs for elderly. Ex-athlete has a general tendency to 
slow down in time in terms of intensity, frequency volume and type 
of activity whereas aging body without experienced regular exercise 
resists to exercise recommendations. Certain chronic diseases get 
the situation more complicated in terms of compliance. Reactions 
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to exercise in groups with chronic disease are biphasic. This is also 
a matter of public concern and of health policy. Exercise should 
take place in many treatment regimens of many diseases as well 
as preventive management, this supported by many data in recent 
years which also helps to decrease the public health expenses. As 
being rehab professionals we should remember another profit from 
exercise that is to encourage social integration of elderly. Although 
we may extend the list of advantages, there are many risks of new 
problems potentially called by activity as exposure to trauma, pos-
sibility to deepen the health problems by excessive loading due to 
lack of certain level of supervision or control of individual both 
short and long term response to exercise. This is the other face of 
moon if you are engaged with this area. However we have many 
recommendations statements American College of Cardiology 
(ACC) and American Heart Association’s 2007 summary is one 
of the informative and safe example. Following sentences are 
enlightening us as a result of a panel study with strength levels of 
evidence. 1) To promote and maintain good health, older adults 
over 65 should maintain a physically active lifestyle. I(A) 2) Should 
perform moderate-intensity aerobic (endurance) physical activity for 
a minimum of 30 min on five days each week or vigorous intensity 
aerobic activity for a minimum of 20 min on three days each week. 
I(A) 3) Combinations of moderate and vigorous intensity activity 
can be performed to meet this recommendation. IIa(B) 4) At least 
twice a week older adults should perform muscle strengthening 
activities using the major muscle groups of the body that maintains 
or increase muscular strength and endurance. IIa(A);  8–10 exercises 
should be performed on at least two nonconsecutive days per week. 
The intensity level should be moderate to high at a resistance and 
10-15 repetitions for each exercise. 5) Older persons who wish to 
further improve their personal fitness, reduce their risk for chronic 
diseases and disabilities, or prevent unhealthy weight gain will 
likely benefit by exceeding the minimum recommended amount of 
physical activity. I(A) 6) To maintain the flexibility necessary for 
regular physical activity and daily life, older adults should perform 
flexibility exercises on at least two days each week for at least 10 
minutes each day. IIb(B) 7) To reduce risk of injury from falls, bal-
ance and coordination exercises are helpful. IIa(A). 8) Older adults 
with one or two medical conditions for which physical activity is 
therapeutic should perform activity in a manner that effectively 
and safely treats the condition(s). IIa(A) 9) A plan for obtaining 
sufficient physical activity that address each recommended type 
of activity is necessary. IIa (C). For chronic conditions a simple 
therapeutic plan that integrates prevention and treatment requires 
a gradual (or stepwise) approach to increase physical activity over 
time is needed. Older adults should also be encouraged to self-moni-
tor their physical activity level on a regular basis and to reevaluate 
plans as their abilities improve.

i121
AgEing muSclES: BAcKgrounD, 
implicAtionS AnD rEcommEnDAtionS 
Cambier D.C.
Ghent University, Dept. Rehabilitation Sciences and Physio-
therapy, Ghent, Belgium
Ageing is associated with a loss of muscle mass and function and this 
is commonly referred to as ‘sarcopenia’. The age-related changes 
within this syndrome are consistently reported as independent risk 
factors for frailty, loss of independence, falls, morbidities (obesity, 
diabetes, hyperlipedemia, hypertension,…) and even mortality in 
older adults. With respect to the high prevalence of this deteriorating 
condition in relation to the demographic expansion of the elderly 
population in the near future, the absolute number of ‘sarcopenic’ 
elderly is expected to increase dramatically. As a consequence 
this phenomenon implies a direct and indirect growing burden on 
healthcare (fundings) and can thus be interpreted as a major chal-
lenge for medicine and allied healthcare. For this moment there 
exists no effective and safe therapy that can prevent or restore the 
changes in the ageing muscles, their function and the concomitant 
conditions. One of the most explicit and substantiated care strategies 

that delivers important support for prevention and treatment nowa-
days therefore still seems to consist out of an appropriate exercise 
regimen by means of muscle training (strengthening, resistance 
exercises,…). Notwithstanding the potential beneficial effects of 
such program, one has to admit that the ageing adult will still lose 
muscle and functional output. It is however generally accepted that 
such muscle training not only improves quality as well as quantity, 
but it also reduces all kinds of (risks on) difficulties in daily liv-
ing and enhances physical and mental health in a substantial way. 
Nevertheless, clinical assessment of muscle function in the ageing 
population and eventual subsequent prescription of exercises is 
often surpassed in daily practice. All rehabilitation specialists 
should therefore gain the appropriate insights in this phenomenon, 
its consequences, the potential assessment procedures and eventual 
training programs, especially with respect to age-related modalities 
(program, frequency, intensity, volume, equipment,…). In this way 
the current scientific knowledge can become an asset in the daily 
clinical practice of an ageing society and thereby contribute to the 
health of the ageing adult and social security provisions. 

i122
implicAtionS oF AgEing From thE 
pErSpEctivE oF EXErciSE phySiology
Bourgois J., Vanderstraeten G.
Ghent University Hospital, Dept. of Physical and Rehabilitation 
Medicine, Centre of Sports Medicine, Belgium
An improvement in life expectancy is leading to an increase in the 
total number of older people worldwide. The trend of an ageing 
population is expected to bring challenges for society. Although 
people are living longer, the ability of living independently is often 
limited, due to a reduction in functional capacity (e.g. strength, 
endurance, flexibility). Moreover, quality of live is sometimes drasti-
cally reduced because many are faced with the reality of a chronic 
disease and disability. Ageing reduces steadily most important 
functions in the human organs. Although brain capability seems to 
be less affected by ageing (5%), cardiac, renal and pulmonary func-
tions decrease by 25–55% at the age of 80 years. The reductions in 
maximum oxygen uptake and muscle strength are the most notable 
and maybe the most debilitating effects of ageing. A vicious circle 
starts with cardiovascular impairment, muscle wasting and loss of 
functional capacity with increasing age, leading to a rapid decline 
in physical activity. It is difficult to distinguish the effects of age-
ing and those of decreased physical activity on functional capacity. 
One suggests that 50% of the decline in functional capacity, associ-
ated with ageing, is actually due to disuse rather than aging. Most 
chronic diseases are considered age-related, since they clinically 
manifest themselves to a greater degree later in life. From a genetic 
point of view, physical inactivity is physiological abnormal and a 
strong association exists between the increase in physical inactivity 
and the increase in chronic diseases. In this context, we speculate 
that physical inactivity in the current ageing population surpass a 
threshold of biological significance, so that clinical conditions (e.g. 
chronic diseases) occur. Several studies have demonstrated that the 
human body retains its ability to adapt to exercise well into old age. 
Evidence exists that exercise can profoundly influence functional 
capacity and serves as a primary prevention strategy against chronic 
diseases in the older individuals. Therefore, as more individuals live 
longer, it is the imperative to determine the extent, the effects and 
the mechanisms by which physical activity and exercise can improve 
functional capacity, independence, health and quality of life. 

i123
ASSESSmEnt oF StrEngth & StructurE: 
iSoKinEtic tESting & SonogrAphy
Özçakar L.
Hacettepe University Medical School, Dept. of Physical Medicine 
and Rehabilitation Ankara, Turkey
Regardless of age, evaluation of muscle strength is paramount in 
every type of sports play. Although physical examination gives 
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an idea about the general strength, quantification might be neces-
sary in certain cases. Especially for professional players suffering 
various injuries, either before or after the rehabilitation process, 
physicians need to rely on some muscle strength limits in order 
to decide safely whether/when the person may carry on that 
very specific sportive activity. In this aspect, isokinetic systems 
that provide quantification of strength play important role in the 
clinical practice. Further, the capability of these dynamometers 
to assess proprioception signifies their extra importance in the 
elder population where falls by far remain as the major cause of 
morbidity and mortality. On the other hand, sonographic imaging 
has gained an intriguing concern in the field of musculoskeletal 
medicine in the last two decades. This has become true especially 
after clinicians had started to perform US evaluation themselves. 
Moreover, the probe of sonography has become the stethoscope of 
the musculoskeletal physicians. Sonography is convenient as well 
as inexpensive, noninvasive, repeatable and does not require any 
exposure to radiation. Besides, its capability to provide dynamic 
imaging and comparison, has established its exquisite place in the 
diagnostic algorithm of musculoskeletal disorders. Last but not 
least, several studies in the recent years, not only in humans but 
also in the field of veterinary medicine, have displayed its value 
in assessing the structure of several musculoskeletal units like 
muscles and tendons. 

i124
tAilorED phySicAl rEhABilitAtion in thE 
ElDErly
Petrovic M.1, Van Der Kelen V.1,2 
Depts. of  1Geriatrics and 2Physical Rehabilitation, Ghent Univer-
sity Hospital, Ghent, Belgium 

Physical rehabilitation has four goals in general: compensation 
of functional limitation; preservation of autonomy in activities of 
daily living; social reintegration; and continuation of (adapted) 
professional activity. The goals of physical rehabilitation in the 
elderly are similar, although there are some specificities. In the 
process of rehabilitation, the following aspects of the elderly 
should be taken into consideration: physiological changes related 
to aging, co-morbidities and the previous level of function. There 
is an important place for comprehensive geriatric assessment in the 
identification of patients with a geriatric profile. Comprehensive 
geriatric assessment differs from a standard medical evaluation 
by including non-medical domains, by emphasizing functional 
ability and quality of life, and by relying on interdisciplinary 
teams. Comprehensive geriatric assessment has been defined as a 
multidimensional process designed to assess an elderly person’s 
functional ability, physical health, cognitive and mental health, 
and socio-environmental situation. The geriatric interdisciplinary 
team typically includes a geriatrician, a nurse, a social worker, 
a physical therapist, an ergotherapist, a logopedic therapist and 
a pharmacist. The principal domains assessed in all forms of 
geriatric assessment are functional ability, physical health, cogni-
tive and mental health, nutritional state, the socio-environmental 
situation and a medication review. Standardised instruments make 
evaluation of these domains more reliable and efficient. They also 
facilitate the communication of clinical information among health 
care practitioners and the monitoring of changes in the patient’s 
condition over time. Physical rehabilitation in the elderly offers the 
following advantages: increase of exercise capacity, improvement 
of mobility, balance, muscle strength, neuromuscular coordina-
tion and cognitive function. Additionally, bone demineralisation 
decreases due to physical rehabilitation. However, the elderly are 
often withhold from rehabilitation programmes because of the 
fear of cardiovascular complications and musculoskeletal injuries. 
Different points of interest in the rehabilitation of elderly patients 
suffering from particular chronic diseases have been addressed 
(e.g. cardiopulmonar and cerebrovascular diseases, Parkinson’s 
disease) as well as the rehabilitation aspects of orthopaedic prob-
lems and interventions.

i125
thE FiElD oF compEtEncE oF prm-
SpEciAliStS in EuropE – nEW chAllEngES 
Gutenbrunner C.
Hannover Medical School, Dept. for Rehabilitation Medicine, 
Hannover, Germany 

Compared to most other medical specialties in Physical and Re-
habilitation Medicine (PRM) the definition and description of the 
field of competence (FOC) is of special importance. This is due 
to the facts that the tradition of the speciality varies very much 
from region to region and that it in fact is a young specialty. The 
variation of the traditions can be demonstrated e.g. in the focus 
on physical interventions in some regions and on rehabilitation 
interventions in other regions. However, the specialty has been 
defined as one uniform specialty throughout Europe (1). As reha-
bilitation can be described within the framework of the ICF, the 
description of the field of competence of the specialty Physical 
and Rehabilitation Medicine should follow this model too (2). 
The field of competence is an umbrella term for expertise, skills 
and aptitudes of PRM specialists as well as the way of coopera-
tion and interaction with other specialists and health profession-
als. Of course, the role of PRM in different settings (from acute 
hospitals to the community) and the parameters for the access to 
specialized rehabilitation programs are included too. Moreover the 
description of the field of competence of PRM has to compile in 
detail: diagnostic and assessment skills, treatments and modali-
ties, teamwork in rehabilitation teamwork, the role of specialists 
in the rehabilitation process, the settings and parameters of PRM 
activities (incl. payment systems). Many steps towards such a 
European description already have been done within the Commit-
tee and Section, e.g. the publication of the White Book of PRM 
in Europe (2007) and the ICF-based conceptual description of 
PRM (2007). Actual a European description of the FOC of PRM 
is being prepared, based on a consensus paper of the FEDMER 
(planned in 2008/09). This paper will be the future basis of the 
description of the FOC in Europe. Based on such a paper, a series 
of descriptions, definitions and consensus papers will be devel-
oped, describing special aspects of the FOC more in detail. This 
work already has been started within the last 3 to four meetings 
of the Committee and during the intermediate cooperation of the 
committee members. These are: the position paper on the role 
of PRM in acute rehab units (ARU) and peripatetic acute rehab 
teams (ART), the position paper on the role of PRM in rehab teams 
(and access to therapists), the position paper on cooperation with 
neurologists in rehabilitation and the consensus paper on balneol-
ogy. Papers on diagnostic and assessment skills, other treatments 
and modalities (e.g. electro stimulation, manual medicine), access 
to rehabilitation technologies and criteria for admission to rehab 
programs will follow. Additionally the field of competence in the 
special field of rehabilitation, e.g. rehabilitation in the elderly, or 
in children will follow. In order to involve more experts in this 
work, sessions and workshops on national, regional and European 
levels will be organized. 
References:
1. Gutenbrunner C, et al. White Book on Physical and Rehabilitation Medi-
cine in Europe. J Rehabil Med 2007; 45, Suppl 1: 1–48.
2. Stucki G, Melvin J. The International Classification of Functioning, 
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lEArning AnD EDucAtion AS pArt oF thE 
rEhABilitAtion StrAtEgy
Didier J.P.
Pôle de Recherche Clinique CHU Le Bocage, Dijon, France

Learning is a cornerstone of rehabilitation. Brain injuries or more 
generally neurological injuries and loco motor injuries induce 
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physical, psychological or cognitive impairments; some of these 
impairments are amenable to rehabilitation programmes that in-
clude a learning process. According to the concept of plasticity 
of the motor function (1) two components of motor learning are 
important in physical and cognitive rehabilitation. The first part 
deals with brain systems mediating the practice of a motor skill. 
The second part concerns brain activity associated with motor skill 
acquisition during teaching. These two parts are strongly connected 
in a reciprocal interaction (2). During a session of rehabilitation two 
characters are playing different roles: the patient and the caregiver. 
he patient commonly has to learn, by practice and/or by instruction 
‘how to do’ or ‘how to perform’ a task. However, even without any 
explicit instruction a person has the capacity to understand how to 
do a task, simply using implicit learning. Such rehabilitation using 
implicit learning is becoming an important field of research, nota-
bly when virtual reality technology is used (3). Thus explicit and 
implicit learning procedures have potential in all aspects of Physical 
and Rehabilitation Medicine; they are thought to tap into different 
neural pathways, including the ‘mirror neurons’ phenomenon. The 
caregiver has to be the teacher commonly using different instruc-
tions which can be summarized as follows: ‘do it, like that’ – ‘do 
it, like I do it’ or ‘do it in a way that feels best for you’. Because 
knowledge of teaching and learning principles may help to design 
strategies to enhance outcomes, but may also help to avoid eventual 
mal-adaptation, the PRM specialist has to understand the theoretical 
background of these principles. Moreover when teaching, he/she 
should use ‘standards’ to support and justify his/her instructions. 
Some of these standards are defined as evidence-based principles 
of medicine that have been established in experimental conditions. 
However, considering the particular environmental conditions and 
the life project of the person, these standards may not be appropri-
ate as they may not relate directly to the patient’s functioning (4). 
Considering that the WHO definition of rehabilitation is: ‘The use of 
all means aimed at reducing the impact of disabling and handicap-
ping conditions and at enabling people with disabilities to achieve 
optimal social integration’ (5), the PRM specialist might take full 
control of these problems even though he/she may perceive them in a 
different way than does his/her patient. The White Book on Physical 
and Rehabilitation Medicine in Europe states the following « The 
overall aim of rehabilitation is to enable people with disabilities to 
lead the life that they would wish » (6). Thus the doctor and more 
generally all caregivers, have to teach such people to make the most 
of their new functional capacities, but patients obviously have to 
teach the doctor and caregivers about the way in which they wish to 
exploit these capacities in accordance with the functions they wish to 
accomplish. Finally patient and caregiver, that is the trainer and the 
teacher, are involved in a reciprocal process of learning and teaching, 
being the one alternately the educator of the other one. 
References:
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l’Académie Européenne de Médecine de Réadaptation Ed Springer: Paris; 2004
2. André JM, et al. Plasticité et activité. L’activité musculaire médiatrice 
réciproque de la plasticité post lésionnelle du système nerveux et de ses 
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uSE oF phySicAl thErApiES in 
rEhABilitAtion
Fialka-Moser V.
Dept. of Physical Medicine and Rehabilitation, Medical University 
Vienna, Vienna, Austria

Modalities are physical agents that include heat, cold, water, sound, 
electricity and electromagnetic waves. They can be used as single 
treatment in order to produce a therapeutic response in tissue or 
as part of rehabilitation programmes. Thermotherapy involves ap-
plying heat or cold. Heat may work by improving circulation and 
relaxing muscles, while cold may numb the pain, decrease swell-
ing, constrict blood vessels and block nerve impulses to the joint. 
Local hot and cold pack treatments are one of the most common 
modalities in physical therapy programmes. They are often used 
just before active or passive movement therapy as a pre-treatment.  
Therapeutic ultrasound is a form of mechanical energy consist-
ing of continuous or pulsed high frequency vibrations producing 
mechanical and/or thermal effects. It increases cell permeability, 
reduces nerve conduction velocity of C fibers thus has anti-inflam-
matory and analgetic properties. By its thermal effects it reduces 
muscle spindle activity and consequently decreases muscle spasms 
and pain and increases collagen elasticity which may be useful just 
before exercise therapy. Electrotherapy includes different types of 
currents: NMES of the innervated muscle has been shown to be 
effective with the goal to improve endurance capacity and strength 
of skeletal muscle. It can be applied to counteract decrease or loss 
of muscular function. In patients with central nervous system le-
sions therapeutic electrical stimulation improves motor control. 
The functional electrical stimulation (FES) provides or assists 
directly functional tasks. NMES of denervated muscle has to be 
differentiated between complete denervation, acute denervation, 
chronic denervation, denervation without reinnervation, denerva-
tion with reinnervation and progressing denervation. There is em-
piric and scientific evidence for the benefit of electrical stimulation 
in the treatment of chronic skin ulcers as an additional therapy 
to standard wound care. Electromagnetic waves can be delivered 
by high-frequency irradiation (microwave diathermy, short wave 
diathermy). Although sometimes prescribed for pain control alone, 
deep heat is typically applied before exercise involving joints with 
limitations of joint motion to facilitate tendon extensibility and 
muscle relaxation.
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mAnuAl mEDicinE – pArt oF prm-prActicE
Smolenski U.C.
Institut für Physiotherapie, Universitätsklinikum Jena, Germany

In Germany, the field of “Physical and Rehabilitative Medicine” 
is defined by the regulation on further education. It includes sec-
ondary prevention, interdisciplinary diagnostics, treatment and 
rehabilitation of physical impairment, structural and functional 
disorders with conservative, physical, manual and naturopathic 
therapies as well as methods of rehabilitative intervention. The 
regulation on further education orientates at the three levels of 
prevention, curation and rehabilitation based on ICD- and ICF-
classification. Focussing on functional disturbances of health and 
in general, the diagnostic and therapeutic methods, especially 
of kinesiology, of Manual Medicine within the special fields 
and therapeutic methods are given a special importance in team 
work. In the classical fundamentals and effects of the methods 
and concepts of physical therapy, Manual Medicine is included 
in this field, especially in the regulation on further education. 
Manual Medicine recognizes and treats functional disorders in 
the locomotor system, the nervous system and the internal organs 
using all manual, diagnostic and therapeutic techniques to find and 
treat these disorders. In Germany, Manual Medicine is imparted 
in a structured way – once in a cross sectional area  ‘Physical 
Medicine, Rehabilitation, Naturopathic Methods’ in the Univer-
sity Education of medical students. Concluding arguments for the 
integration of Manual Medicine in the discipline of Physical and 
Rehabilitative Medicine.
• is a medical activity with the locomotor system as a substrate; 
• is a functional method of treatment using physical energy (ki-
netic, mechanic), are  function arranging therapies;
• It meets the idea of body as physical quality of man under 
integral consideration beyond the segment;
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• It consists of methods recognizing and treating functional disor-
ders and consequently disturbances in activity and participation;
• It offers possibilities to treat disorders increasing central levels, 
such as influencing the stereotype, consequences of disease, mostly 
treated only during rehabilitation;
• Performance can be billable using the relevant instructions;
• Essential parts are done by therapists und physiotherapists and 
are recognized as performance;
• Education is defined by law and is realized by land, society and 
school. The Medical Association and the cost object are responsible 
for certification and quality control.

i129
tEAm WorKing in rEhABilitAtion
Neumann V.
University of Leeds, Academic Dept. of Rehabilitation Medicine 
& Rehabilitation Medicine, UK

In some parts of Europe, there is a strong tradition of multidisci-
plinary team (MDT) working in rehabilitation and many would 
argue that this is the only acceptable way of working. Others feel 
threatened by such working patterns – usually because they feel 
their professional status is being eroded. This talk will consider 
whether we all ought to be working in MDT’s and, if so, what 
those team structures should be like. The characteristics of differ-
ent types of MDT will be described. The speaker will then explore 
what evidence there is that these yield better outcomes for patients 
than other approaches. Examples from a range of clinical condi-
tions such as stroke & musculoskeletal pain will be considered. 
The requirements for effective MDT working in rehabilitation & 
problems which cause teams to fail will be reviewed. 
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BAlnEology AS pArt oF thE FiElD oF 
compEtEncE oF prm SpEciAliStS
Cantista P.
Porto, Portugal

Balneology or Medical Hydrology has been an important modality 
in the area of Medicine with a wide scope of interventions which 
include prevention, treatment and rehabilitation of a large number 
of health conditions. Since early times mankind used water, steam 
or mud as therapeutic agents, first as a purely empiric exercise 
but in our times with a remarkable progress on its scientific basis. 
Almost every culture developed these procedures. Within Europe 
Medical Balneology is historically linked with the best Medicine 
practice. Great names of our profession were hydrologists in 
many of the European Countries. During the two last centuries 
we assisted of a growing interest and knowledge of the proper-
ties and therapeutic principles of these agents, including physical 
(hydrostatic, hydrodynamic, thermal), chemical, biologic and 
psychological factors in their action mechanisms. In many of the 
current 27 countries of the European Union, Balneology integrates 
the field of PRM or is highly related with its daily practice. The 
use of water as a natural physical agent or as a mean of body im-
mersion to help Kinesitherapy techniques by buoyancy, hydrostatic 
pressure or hydrodynamic resistance is widely known. The impor-
tance of Balneology for our speciality was already recognized and 
in consequence of this a statement concerning hydrotherapy and 
balneology was approved in Hanover in 2004, during the General 
Assembly of the PRM Section of the UEMS. With the approval 
of the International Classification of Functioning, Disability and 
Health (ICF) in 2001, during the WHO General Assembly in Ge-
neva, the relevance of the ‘Contextual Factors’ (both personal and 
environmental) in the development of a defined health condition 
was definitively recognized. These personal and environmental 
factors interact with the considered domains of the ICF Model 
(Body Structures and Function, Activities and Participation) and 
determine the true ‘state of health’. If we think of the Balneology 

principles we immediately may link them with this kind of model. 
In fact, probably there is no better example of interaction of our 
body structures and functions with the environment than what 
happens in a thermal spa ambience. In such an ‘environment’ that 
interaction may lead to an increment of ‘activities’ and facilitate 
‘participation’. Personal factors of course play here a major role. 
The concept of Health Resort Medicine emphasizes the search for 
an ‘ideal place to treat’ or at least a ‘proper or good place to pro-
mote, treat or rehabilitate’ a health condition. Either in the presence 
of an established disease (with their consequent impairments and 
disabilities) or when dealing with a potential health problem that 
we want to prevent, what is really important to achieve is to get the 
circumstances that may facilitate our action and help us to reach 
our goals. (Health education programs find here excellent locations 
to be implemented). Circumstantial factors such as specific climate 
characteristics (temperature, humidity, winds), geographic influ-
ence (altitude and atmospheric pressure, sun radiation exposure), 
thermal water treatments, adequate health behaviour and social 
interaction, may modify the final results of a therapeutic strategy 
allowing better outcomes. Although the evaluation methodology 
of these results is not easy, we have already good indicators of 
the benefits of the so called ‘Health Resort Medicine’. As men-
tioned above Balneotherapy (including Hydrotherapy or Health 
Resort Medicine) is a medical field based on – specific modalities 
based on scientific evidence; – a team-orientated comprehensive 
approach aiming at an improvement of functioning and health; 
– specific medical knowledge and aptitudes (including diagnostic 
tools, interventions); – systematic use of environmental factors 
according to the ICF-model; – Proof of efficacy in prevention, 
therapy and rehabilitation. For these reasons there is a strong 
overlap with the field of Physical and Rehabilitation Medicine: 
besides some of the modalities, all other elements are included 
in PRM too. Facing this reality we think that PRM should take 
Balneology in consideration and implement its scientific research, 
good practice and education.

i131
tElErEhABilitAtion – A nEW StrAtEgy For 
long-tErm rEhABilitAtion mEASurES 
Schupp W. 
Fachklinik Herzogenaurach, Dept. Neurology, Herzogenaurach, 
Germany 
Introduction: The long-term effect of rehabilitation may be jeop-
ardised due to a lack of sustained specific interventions. Treatment 
should be specific and maintained at a high frequency for enough 
long period of time to keep the patient’s level of activity and 
participation. Telerehabilitation is a new approach in long term 
rehabilitation and after-care possibly compensating the lacks.  
Aim: Studies in nearly all fields of rehabilitation (esp. cardiac, 
stroke, post-surgery, diabetes rehabilitation) have been performed 
to demonstrate potential benefits of telerehabilitation measures. 
But most of the research has been technology focused and has 
consisted of small sample designs (1). This meets critical review 
from literature and experiences from own studies. Patients and 
Methods: Many studies have been performed in a home-based 
setting where patients trained motor, speech or cognitive skills on 
telemedically conducted exercise programmes. In many systems 
email or telephone exchange was integrated. Sometimes virtual 
environments and virtual reality have been used. In our own 
work we used a systems software package developed together 
with industrial partners including: - files for the prescription and 
monitoring the patients’ performance and results by the therapists 
– tools for subjective assessment and e-mail exchange between 
patients and therapists – different training software being avail-
able on the market and well evaluated – new developed training 
sets in fields where no good training software was existing on the 
market - a statistical package for training effects and evaluation 
(can be sent to cost bearers like social health insurances) We per-
formed different prospective evaluation studies, one in patients 
with chronic cognitive disabilities due to stroke or TBI (3), one in 
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aphasic patients to derive assignment criteria (4), one in cardiac 
patients for long term home based exercise training, and one in 
patients after joint replacement using image-based motor exercises.  
Results: Telerehabilitation systems can intensify the conventional 
face-to-face therapy services. The training effects were at least as 
high as by the usual therapy approach. It is well tolerated by the 
patients, even in older people. Positive side effects on mood or life 
style could additionally be proven. But telerahbilitation can not 
replace therapists as persons. Nearly all studies showed that the 
patients want to know and to have close contact to the therapists 
leading their telerehabilitation programme. Additional face-to-face 
sessions seemed to be a must. One argument often cited that the 
use of telerehabilitation will reduce the costs of medical care has 
not been well evaluated yet (2). Conclusion: Telerehabilitation 
tools provide a promising approach for long-term rehabilitation 
measures in an home based setting, esp. in rural areas. Before 
spreading the technologies, it requires further investigations within 
large patient cohorts, of cost-benefit and of cost-effectiveness in 
a complex health care service system. 
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2. Schwaab B. Telemedicine in cardiac rehabilitation - a literature review 
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nEuroAnAtomy AnD nEurophySiology 
rElAtED to SEXuAl DySFunction in 
nEurogEnic pAtiEntS
Everaert K.
Functional Urology, Ghent University Hospital, Belgium

Introduction: Sexual dysfunction is a complication of neurogenic 
diseases and is most disabilitating amongst young patients (spina 
bifida, spinal cord injury, multiple sclerosis, etc.). In neuro-
genic patients erection is less prone do dysfunction compared to 
ejaculation. Methods and Results: Neuroanatomy and physiol-
ogy of erection and ejaculation has been studied extensively but 
several misconceptions do exist and are repeated in lectures and 
publications. We revised the literature on the neuroanatomy and 
neurophysiology of erection, ejaculation and therapy of their 
dysfunctions in neurogenic patients and related the findings to 
clinical practise in neurourology. Conclusion: Neuroanatomy and 
physiology is well established for erection but some controversy 
remains in ejaculation.
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pErinEAl ElEctrophySiologic tEStingS
Amarenco G.
Service de Réeducation Neurologique, Hôpital Rothschild, APHP, 
Paris, France
Neurophysiological investigations of perineal aera allow to study 
the different somatic and autonomic pathways involved in bladder, 
anorectal and sexual control. Sphincter and pelvic floor muscles 
EMG is used to differentiate between normal, denervated, reinner-
vated, and myopathic muscle. Neurogenic changes may be attribut-
able to injury at any level along the lower motor neuron supplying 
the perineal muscles, extending from the sacral nerve roots to the 
small branches within the external sphincter and bulbocavernosus 
muscles. Electrical stimulation of the dorsal penile or clitoral nerve 
elicits (somatosomatic) sacral reflexes. Latency recordings of the 
bulbocavernosus reflex study all the sacral reflex arc and a such 
abnormality is in favour of neurogenic lesion source of urinary, 
sexual or rectal dysfunction. Recording of evoked potentials fol-

lowing repetitive stimulation of the pudendal nerves is possible: 
pudendal somatosensory evoked potentials (SEP) assess conduc-
tion in large fibre pathways between the site of nerve stimulation 
and the parietal sensory cortex. Pudendal nerve terminal motor 
latency (PNTML) can be measured by recording with a concentric 
needle electrode from the bulbocavernosus, the EAS and the ure-
thral sphincter muscles in response to bipolar surface stimulation 
placed in the perianal/perineal region. This technique can be help-
ful in the evaluation of fecal incontinence, pudendal neuropathy 
and perineal pain. Using magnetic or electrical stimulation, it is 
possible to depolarise the motor cortex and record a response from 
the pelvic floor. The sympathetic nervous system mediates sweat 
gland activity in the skin. Changes in sweat gland activity lead 
to changes in skin resistance. On noxious stimulation (electrical 
pulse) a potential shift can be recorded with surface electrodes 
from perineal skin and the penis. The sympathetic skin response 
(SSR) is a reflex, which consists of myelinated sensory fibres, a 
complex central integrative mechanism and a sympathetic efferent 
limb with postganglionic nonmyelinated C fibres.
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pElvic Floor muSclE ASSESSmEnt AnD 
trAining
Bø K.
Norwegian School of Sport Sciences, Dept. of Sports Medicine, 
Oslo, Norway
The pelvic floor muscles (PFM) comprise the urogenital and pelvic 
diaphragm. It is a three-layer muscle group with several different 
muscles, all with different fiber directions. A voluntary contraction 
most probably is a mass contraction with a combination of squeeze 
around the pelvic openings and an inward lift. Dynamic MRI has 
demonstrated that there is a movement of the coccyx in a forward/ 
upward direction during contraction. During straining the coccyx 
is moved dorsally. Several studies have shown that more than 30% 
of women are not able to contract the PFM correctly at their first 
consultation, even after thorough instruction. In addition, 49% 
are performing a contraction that has no effect on the urethra. An 
effective PFM contraction lifts the levator plate inside the pelvis, 
reduces the levator ani hiatus, constricts the pelvic openings, in-
creases the urethral pressure, and it may stop decent of the urethra 
during increase in intra-abdominal pressure. In order to perform 
a strong and quick contraction, the PFM must be well positioned 
and have sufficient cross-sectional area. A voluntary contraction 
before and during physical exertions such as coughing and sneez-
ing can be learned, and can prevent urinary leakage and decent of 
internal organs. However, in healthy continent women, the PFM 
contraction is an anteciepatory and automatic response. Voluntary 
contractions may only be used during single bouts of physical exer-
tion e.g. to prevent leakage during coughing or lifting. The aim of 
PFM training is to build up the muscle function to the point where 
automatic response is possible. Different measurement methods can 
be used to assess PFM function and strength. In clinical practice 
visual observation of perineal movement and vaginal (rectal in 
men) palpation is often used to evaluate PFM function or ability to 
contract. (squeeze and lift). Today ultrasound can also be used for 
this purpose. Several palpation protocols are available. However, 
palpation and visual observation may bee considered too subjec-
tive and has low responsiveness for scientific purpose of measur-
ing muscle strength. PFM strength can be measured with urethral, 
vaginal or rectal pressures. However, to ensure correct contraction 
simultaneous observation of inward movement of the perineum is 
necessary. Urethral pressure measurement may be the most valid 
method. However, because of risk of infections, vaginal squeeze 
pressure is the most commonly used method. Several studies have 
shown that vaginal squeeze pressure is reliable. Dynamometers 
measure force directly. However, they too are flawed with other 
muscle activities influencing the measurements. EMG measures 
muscle activation and not strength. MRI and ultrasound are newer 
methods with great potentials for increasing our understanding of 
PFM anatomy and function. These methods can measure cross-sec-
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tional area of the muscles, location of the PFM inside the pelvis and 
levator ani hiatus dimensions. Several randomised controlled trials 
(RCTs) have shown that PFM training is more effective than no treat-
ment. Cure rates, defined as women’s report of the condition vary 
between 56–70%, and cure rate defined as <2 g of leakage on pad 
test vary between 44–70%. There is a great heterogeneity in training 
programs, outcome measures and methodological quality between 
studies. Hence, meta-analysis is difficult and not recommended. 
However, more intensive training programs with close follow up 
and high adherence have demonstrated to be more effective than 
less intensive programs. Systematic reviews have shown that use of 
biofeedback together with PFM training gives no additional effect of 
training without biofeedback. Equally there is difficult to evaluate 
the effect of electrical stimulation and vaginal cones compared to 
PFM training. A variety of different apparatus, techniques, and pro-
tocols have been used and the studies are flawed with small sample 
sizes. However, use of cones is more effective than no treatment. 
Pelvic floor muscle training alone or in combination with cones or 
biofeedback is safe, not invasive and physiological, and consensus 
statements based on RCTs and systematic reviews recommend it 
as first choice of treatment. Long-term effect has been shown in 
several studies. However, results differ and long- term effect implies 
adherence to a training protocol. 
Reference: 
1. Bø K, et al. Evidence based physical therapy for the pelvic floor – bridging 
science and clinical practice. Elsevier 2007
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ElEctricAl StimulAtion For urinAry 
incontinEncE
Varela Donoso E.1, González López-Arza M.V.2

1Complutense University, School of Medicine, Madrid; 2Extrema-
dura University, Badajoz, Spain

Background: Urinary incontinence encompasses any kind of invol-
untary loss of urine in an inappropriate place. Urinary incontinence 
can cause a serious social and hygienic disorder in those who suf-
fer from it. Over the years, many possible treatments have been 
tested, especially those that involve physical medicine. Physical 
medicine treatments include kinesitherapy, electro-stimulation 
and behaviour modification techniques, notwithstanding the ef-
fectiveness of continence devices. Electrical stimulation: using 
alternating two-phase currents and electrode in the vagina or anus 
has two possible objectives: to strengthen the perineum in stress 
incontinence, or two diminish the detrusor reflex in the case of 
bladder instability. 50–100 Hz currents are used for the former, and 
5–30 Hz for the latter. Normally patients are administered 20–30 
min daily therapy sessions together with kinesitherapy (pelvic 
floor exercises). Contraindications to this method include, but 
are not limited to vaginitis, fistulae, malignant vaginal tumours, 
vesicoureteral reflux, and heart pacemakers. Factors that influence 
results include the type and degree of incontinence, the patient’s 
age, motivation and anatomo-functional characteristics. Results: 
Generally speaking, the results include: significant improvement 
or curing of light and moderate incontinence, curing of light 
prolapses and the stabilisation of moderate ones, control of the 
symptoms of grade 3 prolapses to programme surgery, the decrease 
of relapses after surgery for prolapse or incontinence, the decrease 
of prostate surgery post-op complications due to incontinence and 
the shortening of recuperation times, the improvement of urethral 
urgency where the administration of cholinergics is not indicated. 
In addition, it is possible to avoid foreseeable losses of urine.
References:
1. Bo K, et al. Lower urinary tract symptoms and pelvic floor muscle exercise 
adherence after 15 years. Obstetric & Gynecology 2005; 105: 999–1005.
2. Wallace SA, et al. Bladder entertainment in the adult urine incontinence. 
The Cochrane Lybrary Chiochester, UK: John Wiley & Sons, Ltd; 2007.
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in multiplE SclEroSiS: thE rolE oF 
conSErvAtivE trEAtmEnt
Di Benedetto P., Delneri C., Biasutti E., Giorgini T., 
Monti Bragadin L.
Rehabilitation Medicine Dept., Physical Medicine and Rehabilita-
tion Institute, Udine, Italy

Introduction: Bladder, urethral sphincters, and pelvic floor dys-
function affects up to 90% of the multiple sclerosis (MP) patients 
and severely disturb their quality of life. Urinary symptoms are 
irritative (urgency, frequency and urge incontinence) and/or ob-
structive (hesitancy, interrupted stream, and incomplete emptying). 
Three main dysfunctional urodynamic patterns are described: 
neurogenic detrusor overactivity (NDO) without bladder outlet 
obstruction; detrusor-external sphincter dyssynergia (DESD); 
detrusor hypo or areflexia (DA). The pelvic floor muscles often 
are weak, mainly in female patients, and sometimes are spastic. 
Conservative Treatment: The urologic program in MS patients 
should be designed to promote continent, low pressure bladder 
storage and controlled emptying while minimizing symptoms in 
a manner that promotes improved quality of life and self-esteem. 
The management approach includes behavioural modification, 
pharmacological modulation, intermittent catheterization and 
pelvic floor rehabilitation (PFR). It is important to rule out uri-
nary tract infections, urinary retention or high postvoid residual 
(PVR) of urine before embarking on a behavioural modification 
(including timed voiding). Pharmacotherapy is helpful in patients 
with relatively mild degrees of bladder dysfunction in helping to 
restore a satisfactory level of bladder function. Antimuscarinics for 
bladder overactivity and alpha-blockers, mainly in male patients to 
reduce bladder outlet obstruction, are the most prescribed drugs. 
Clean intermittent catheterization (CIC) is mandatory in patients 
with high PVR of urine, in combination with antimuscarinics.PFR 
has been reported to have some value in the treatment of detru-
sor overactivity (non-neurogenic and neurogenic). Some Authors 
have suggested the possible use of PFR as a treatment modality of 
bladder and pelvic floor dysfunction in MS. PFR includes pelvic 
floor muscle training (PFMT), electromyography biofeedback 
(EMG-BFB), and functional electrical stimulation (FES). The 
rationale of PFR is the stimulation of the striated pelvic floor mus-
cles in order to inhibit the bladder overactivity, and reinforce the 
urethral closure mechanisms. The results of some studies suggest 
that PFR may have a place in the treatment of urinary symptoms 
of MS patients with a low Kurtzke score and without pelvic floor 
spasticity. Conclusions: It is mandatory that physiatrists and neu-
rologists take care of bladder and pelvic floor dysfunction in MS 
patients, because empiric treatment without urologic consultation 
or urodynamic evaluation may be appropriate in many cases.
References:
1. De Ridder D, et al. Pelvic floor rehabilitation in multiple sclerosis. Acta 
Neurol Belg 1999; 99: 61–4.
2. McClurg D, et al. Comparison of pelvic floor muscle training, electromyogra-
phy biofeedback, and neuromuscular electrical stimulation for bladder dysfunc-
tion in people with multiple sclerosis. Neurourol Urodyn 2006; 25: 337–48.
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QuAlity oF cArE: A corE iSSuE For prm in 
EuropE 
Delarque A.
President of the UEMS PRM Section, Marseille, France 

The new Action Plan of the UEMS PRM Section is structured over 
three main issues: Education, Quality of Care and Domains of 
Competencies in PRM. The fast evolution of scientific knowledge 
makes life-long learning mandatory for ethical reasons. European 
physiatrists’ participation in European congresses is growing, thus 
facilitating the exchanges of knowledge at a European and inter-
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national level along with publications available on internet such 
as free full papers published by peer-reviewed journals. The PRM 
Section and Board will participate in the biannual scientific meet-
ing of the European Society of PRM (Bruges 2008, Venice 2010). 
Three sessions will be organized under its banner: Education, Qual-
ity of Care, and Field of Competence of PRM. The PRM Section 
and Board have regular relations with international PRM journals 
such as the Journal of Rehabilitation Medicine (JRM) and Europa-
MedicoPhysica (EMP). The White Book on PRM in Europe was 
published in these two journals. It has been translated into several 
other languages. These two journals agreed to publish educational 
papers with free access for trainees and multiple choice questions 
for distance learning. European physiatrists do need references, 
guidelines, and other material for initial and continuous education 
and professional development. Consensus conferences with a large 
participation of professionals involved in the field of rehabilitation 
have to be developed during our national and European congresses. 
The Sofmer methodology is of great interest and should be widely 
used (Establishing recommendations for physical medicine and 
rehabilitation: the SOFMER methodology. Rannou F, et al. Ann 
Readapt Med Phys 2007; 50: 100–10). We should publish our reports 
more often in PRM journals and use them as a way to improve our 
communication with the European and international physiatrists. 
Further to their publication in the journals, letters to the editor 
should be new ways of having feed-back from physiatrists all over 
Europe and the world. A new website for our section and board 
will be available in 2008, more friendly to use and to update, with 
information and reference texts in the different fields of our activity. 
We also have to keep in mind that in the health care management 
system based on efficiency, physiatrists will have to care for disa-
bled persons and not only to cure them (Health, ethics and money: 
ethical issues as a result of budgetary constraints on public health 
expenditure in hospitals, 2007-06-28: http://www.ccne-ethique.
fr/index.php?langue=2, documentation 101)
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FunDAmEntAl concEptS ABout QuAlity oF 
cArE in prm
Sjölund B.H.
Rehabilitation & Research Centre for Torture victims, Copenha-
gen, Denmark

Modern rehabilitation is based on the bio-psycho-social model 
in a continuum of care and includes contextual factors. A clinical 
standard of rehabilitation defines the quality of service and may 
relate to structure, process or outcome. It should be developed 
through a well-defined procedure and has professional, ethical, 
legal and financial implications. Accreditation is an extension of 
clinical standards and should be an independent review of process 
and outcome. The CARF accreditation is available in USA since 
1966 and in Europe since 1996 but lacks in medical input and is 
fairly expensive for candidates. Some European countries have 
mandatory accreditation for health care providers, but usually, the 
professional content of the care is not evaluated independently. 
The UEMS definition of the Medical Act now contains the notions 
‘functioning’ and ‘rehabilitate’ and it is important to harmonize the 
quality of care in PRM throughout the EU. Such harmonization may 
occur through developing clinical standards, not only on the size 
and equipment of the physical plant or on the professional quali-
fications of key staff, but also on the rehabilitation and treatment 
strategies chosen, on the minimum treatment volume/patient/day, 
on the minimum duration of program and on the mode of operation 
(e g single specialist practice, team with multidisciplinary orienta-
tion, demonstrable patient involvement), derived from best practice 
consensus and from Evidence Based Medicine. Furthermore, it is 
important that patient outcomes are monitored and that the audit 
spiral is emphasized. Ideally, a pan-European accreditation system 
should be medically driven, cheap and easily accessible. It should 
build on mutual respect and not be sensitive to cultural or organi-
zational factors. Patient’s rights and the advocacy on rights for the 

disabled are to be included among the standards. Within the UEMS 
PRM section, a set of accreditation questions for self assessment on 
the program level has been developed, based upon the abovemen-
tioned core issues. It was decided to web base the system for easy 
access, administration, anonymity of candidates and distributed jury 
evaluation. After field testing, the system is now operative. We hope 
that it may promote an understanding of modern rehabilitation as a 
major personal empowerment service. 
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orgAniZAtion oF A EuropEAn progrAmmE 
oF AccrEDitAtion: AimS AnD goAlS, 
intErnEt toolS, procEDurE
De Korvin G.1, Quittan M.2

1Médecine Physique et de Réadaptation, Centre Hospitalier Privé 
Saint-Grégoire, Saint-Gregoire, France; 2Austria

Quality of Care (QoC) is one of the major issues, which will oc-
cupy the attention of the UEMS PRM Section over the next few 
years. The Concepts: QoC is an ethical response to people with 
disabilities. It is delivered within our knowledge from the cur-
rently available evidence. It makes up an important part of our 
professional practice, but there is no legal nor financial obligation 
to participate in a European programme of PRM service accredi-
tation. Publicising good programmes of care in PRM across the 
countries of Europe will provide valuable information for patients 
as well as for governments and payers. We considered that this 
recognition would also motivate the active participation of PRM 
Specialists and PRM facilities. The Programme of Accreditation 
is focused on Programmes of Care rather than on individuals or 
institutions. Information on these programmes is obtained through 
a questionnaire, which is then submitted to an International Jury of 
five members. A paperless Internet Based System allows the sub-
mission of programmes, the action of the Jury and the final display 
of the Accredited Programme on a public website. Anonymity is 
respected throughout the process, but it is possible for the Jury to 
consult with the candidate to improve the quality of both the ap-
plication and the programme before the Jury’s final decision. When 
completing the On Line Questionnaire, the applicant is requested to 
give an open description of his programme of care and to answer 
to a list of questions about the following items:
• Target population
• Aims and goals, with reference to the International Classification 

of Functioning.
• The procedure of care
• The unit delivering the programme – Location – Means devoted 

to the programme – Safety and patient rights – Patient rights
• The PRM specialist in the programme
• Team management in the programme
• Evidence-Based Medicine of programme; organization and 

records
• Monitoring and outcomes
After a two years pilot, the European Accreditation of Quality of 
Care in PRM will officially start in 2008. The initial criterion for 
participating in the accreditation process is that the applicant should 
be a European Board of PRM Certified Specialist. The other inclu-
sion and exclusion criteria of a programme will also be described 
and an overview of the first accredited programmes will be given. 
Interaction with National Societies as well as comments from all 
users of this European Accreditation System will be welcome.
Website: www.europrm.org
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thE jury’S Function: thE DEciSion 
procESS AnD conSultAtion With thE 
ApplicAnt
Kullmann L.
National Institute for Medical Rehabilitation, Budapest, Hungary
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Background: European countries have developed different ac-
creditation systems of health-care services with different aims. 
The UEMS PRM Clinical Affairs Committee discussed systems 
available world wide before developing its own accreditation 
project. Most of the known systems aim at the accreditation 
units, e.g. institutes. Objectives: To develop a programme ori-
entated professional accreditation project that – besides serving 
the needs of all interested parties, like clients, other providers 
or third party payers – may help quality improvement activities 
and professional development of the applicants. Procedure and 
Results: During the first trial period the voting options for Jury 
members were yes, or no. Jury members also commented on 
week or strong points of the applications. The Chairman of the 
Jury and the Webmaster did see all the comments but members 
of the Jury could not see each others’ comments or communicate 
among themselves. The final comments on the programmes were 
composed by the Chairman and sent only to the applicant. 23 ap-
plications were reviewed by the five members of the international 
Jury. Of these seven have been accredited, eleven rejected, the 
remaining ones being under consideration. Of the rejected ap-
plications the majority were poorly administered probably due 
to technical problems. This procedure did not help development 
of a uniform and refined evaluation concept of the Jury. Based 
on experiences a new procedure has been developed where the 
Jury members have a third voting option: ‘under consideration’ 
with compulsory commenting in such cases. In this second 
trial period Jury members can see their fellow-members com-
ments and votes or even discuss problem areas. In our view this 
redesigned procedure can provide the necessary feed-back for 
further improvement of the accreditation process. Conclusions: 
The project has been developed on the basis of careful prepara-
tion and well designed trial period. The major advantages are 
the continuous fed-back for improvement of the accreditation 
process, the learning possibilities of the applicants, and a list of 
accredited European service providers who may find appropriate 
partners for benchmarking and further improvement.
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rEASonS For AnD mEthoDS oF 
pArticipAtion in thE AccrEDitAtion 
progrAmmE?
Lejeune T.
Université Catholique de Louvain, Cliniques Universitaires Saint-
Luc, Médecine Physique et Réadaptation, Belgium

Background: The Clinical Affairs Committee of the Union Eu-
ropéenne des Médecins Spécialistes, Physical and Rehabilitation 
Medicine Section, developed an Internet based accreditation 
system of Programmes of Care in PRM. Objectives: To present 
reasons and methods to participate in this accreditation pro-
gramme. Procedure and Results: There are several reasons to 
participate in the accreditation programme. The main aim is to 
improve the quality of rehabilitation care delivered by the Physi-
cal and Rehabilitation Medicine department, by submitting their 
practice to an external and independent audit. The preparation of 
the files is a good opportunity to get the team together, to assess 
systematically their work and to confront their practice to inter-
national evidence based standards. The procedure can draw the 
attention of the team to some underestimated aspect of quality of 
care. Finally, Internet being a growing information source for the 
patients, the accreditation can be used to promote the program 
through display on www.euro-prm.org. Method: The method is 
relatively simple. The record includes short free texts and multiple 
choices questions. Ideally, the rehabilitation team should prepare 
the submission collectively. This is an ongoing process. The team 
is asked to present weak point to be corrected in the future and 
the jury could advise some possible improvements. Conclusions: 
A participation to the accreditation programme could be a great 
opportunity to improve the quality of rehabilitation care and the 
work of the multidisciplinary team.
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ovErviEW oF AccrEDitED progrAmmES oF 
cArE
Juocevicius A.1, De Korvin G.2

1Medical faculty, Institute of Rehabilitation, Sports Medicine 
and Nursing, Vilnius University Hospital Santariskiu Klinikos, 
Vilnius, Lithuania; 2Centre Hospitalier Privé Saint-Grégoire, 
Saint-Gregoire, France

Purpose: To overview seven programmes of PRM care, which were 
accredited during the first trial period organized in 2006–2007 by 
the UEMS PRM Section – Committee for Clinical Affairs. Material 
and Methods: More than 80 strong or week points of the question-
naire were scanned by the Jury. Seven programmes out of 23 appli-
cations have been accredited. Our overview shows a good variety 
of those seven rehabilitation programmes. Target populations were: 
a) geriatric in-patients after fracture, surgery and acute illness; b) 
out-patients suffering from musculoskeletal and neuromotor im-
pairments; c) in-patients with stroke; d) in-patients suffering from 
traumatic brain injury; e) patients with various neurological dis-
orders (stroke, Parkinson disease, movements disorders, multiple 
sclerosis, neuromuscular diseases, polyneuropathies, patients after 
brain trauma, patients affected from pain troubles); f) in-patients 
with spinal cord injury; g) in-patients after amputation (vascular 
problems, trauma and different types of tumors). This diversity 
explains why the different programmes could not be compared nor 
assessed according to their specific patient profile. Our assessment 
was thus based on 12 core criteria: 1) PRM intervention is part of 
the programme; 2) clear definition of admission/discharge criteria; 
3) reasonable description of program purpose (expressed with ICF 
categories); 4) adequate number of patients per year; 5) adequate 
staffing (competence, numbers); 6) adequate continuing education 
for physicians and staff; 7) physician role should be rehabilita-
tive; 8) clear EBM basis; 9) evident outcome measurements with 
audit spiral; 10) organized patients records; 11) complying with 
human rights issues; 12) complying with safety issues. Results: 
The percentage of programmes complying with each criterion was 
estimated. Over all 12 criteria, the mean percentage was high: mean 
–0.898; SD –0.105. We also overviewed the most positive and the 
weakest points mentioned by the authors of seven programmes. 
Multi professional approach was stressed out as a positive point 
in six programmes. On the other hand, weak points and actions 
plans differ from one programme to the other. Conclusions: This 
short overview of the first Programmes of Care accredited by the 
UEMS PRM Section show that this procedure may bring up very 
interesting information about good practice of Physical Rehabilita-
tion Medicine throughout Europe, even though local conditions 
may lead to a range of different solutions. This will also give a 
valuable information to the patients, who are looking for well 
recognized services of care.
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poSttrAumAtic gEriAtric rEhABilitAtion 
– AccrEDitAtion oF thE QuAlity oF cArE 
in phySicAl AnD rEhABilitAtion mEDicinE
Wolfram M., Piatkowski M., Quittan M.
Institute of Physical and Rehabilitation Medicine, Kaiser Franz 
Joseph Hospital, Vienna, Austria

Introduction: Accrediting a PRM program for geriatric rehabili-
tation within an acute care facility. Program description, Target 
Population: Geriatric patients after fractures, surgery and acute 
illness with the potential for functional improvement. Aims and 
Goals: Discharge at home, avoidance of dependency. Procedure: 
A multiprofessional therapeutic and rehabilitation program is 
provided by the staff members of the Institute of PMR. The team 
is led by 2 specialists of PRM and comprises 5 PTs, 2 OTs and 2 
medical technical assistants. The team serves 48 beds belonging 
to the department of Internal Medicine and cares for treatment 
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and rehabilitation of geriatric patients. The unit delivering the 
programme: Institute of PMR within a 800 beds hospital and an 
adjacent 200 bed nursing home. Means devoted to the programme: 
Personnel: see above, + therapy. Modalities: therapeutic exercise 
(individual and groups) including strength and endurance train-
ing machines, electrotherapy, ultrasound, massage, lymphatic 
drainage, ADL training, splints and orthoses, medical specialist 
therapies such as manual medicine, injections, medical advice, 
etc. Safety and patient rights are defined by law and made known 
to each patient (e.g. by folders). Patients sign informed consent. 
In the programme the PRM specialist assesses the patients and 
formulates a rehabilitation related diagnosis (based on ICD and 
ICF). She orders additional examinations (e.g. X-ray, MRT scan, 
blood tests, etc.) and assigns multimodal therapy and rehabilitation 
procedures. For each patient the PRM specialist writes a medi-
cal report at admission and a standardised discharge summary. 
Therapeutic progress is reviewed regularly by PRM-specialist 
clinical rounds and interdisciplinary team conferences with 
PRM staff, internists, nursing staff, psychiatrist, psychologist 
and a speech therapist. If required therapeutic procedures can be 
modified immediately in response to altered clinical conditions. 
Long-term outcomes are not assessed up to date systematically, 
at present efforts are being made to obtain follow-up data. Con-
clusion: Accrediting the program structures the patient centered 
rehabilitation approach and reinforces the position of PRM within 
the interdisciplinary co-operation.
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gEnErAl phySicAl AnD rEhABilitAtion 
mEDicinE
De Korvin G.
Médecine Physique et de Réadaptation, Centre Hospitalier Privé 
Saint-Grégoire, Saint-Gregoire, France

Target Population: Persons of any age; suffering from muscu-
loskeletal and neuromotor impairments. The programme excludes 
the management of cognitive impairments, cardio-respiratory 
and pelvic dysfunction. Aims and Goals: Treatment of acute and 
chronic pain, correction of progressive or disabling deformities of 
the limbs and the spine, rehabilitation and guidance after surgery, 
especially after ACL reconstruction and after knee arthroplasty. 
Procedure: Ambulatory consultation. Most patients are referred, 
either by their GP or by one of the orthopaedic surgeons, who 
operate in our private hospital. However, free access remain pos-
sible for any patient. The first step is to set out a comprehensive 
medical and functional diagnosis by clinical and, if necessary, 
complementary investigations. This leads to decide the most ap-
propriate strategy, which can be based on educational guidance, 
immediate intervention (manual therapy, local injections...), the 
prescription of physiotherapy (inside or outside our facility), the 
prescription of orthoses or prostheses. A follow up of the patient 
is scheduled, either on a planed protocol or on demand, accord-
ing to the kind of situation. The Unit delivering the Programme: 
Our unit is a private medical office, inside an important private 
hospital (350 beds, 150 surgeons and physicians). In a building 
devoted to outpatient clinics, our PRM office is on the same floor 
than the orthopaedic clinic (11 surgeons) and a physiotherapy 
office (9 physiotherapists). Means devoted to the Programme: 
The PRM office is composed of 2 consultation rooms, a techni-
cal room devoted to orthotics and to isokinetic assessment. We 
are equipped also with EMG, podographic and balance platform, 
Spinal Mouse®, shock waves and cryotherapy. The physiothera-
pists facility, beside our office, includes an 80 m² training room, 
8 individual boxes and a 12 m² rehabilitation pool with 3 levels of 
depth. All imaging techniques are available inside our hospital: X-
rays, CT-scan, MRI, echography, scintigraphy, doppler, etc. Safety 
and Patient Rights: we do our best to cope with the ‘Référenciel 
de moyens des cabinets libéraux’ issued by the SYFMER (French 
PRM Professional Union). An emergency trolley is equipped with 
drugs and all the necessary equipment for respiratory and cardiac 

resuscitation. Information about our programmes is displayed 
on our website: http://www.orthopedie-et-readaptation.com. The 
PRM Specialist in the Programme: two PRM specialists work in 
separate rooms. They are fully responsible for the medical and 
the functional diagnosis at each stage of the programmes. The 
treatment can be either operated by themselves or delegated by 
the mean of a medical prescription. Team Management in the 
Programme: Since all practitioners have an independent private 
practice, there is no hierarchy between PRM specialists and other 
participants to the patients care. No mandatory pathway is imposed 
to patients. Even though, there is a general agreement about the 
main goals to reach and about the features of treatments. This 
harmonization is made possible by frequent exchanges of opinions 
and information (oral and written reports), joint examinations of 
patients and regular CME meetings organized within the Private 
Hospital, but open to any external physicians, physiotherapists or 
nurses. An orthopaedic workshop facilitates an easy cooperation 
with external private orthotists and prosthetists for any kind of 
device (mainly foot, knee and spine). Evidence-Based Medicine 
of the Programme, Organization and Records: Our programmes 
are based on published guidelines and medical literature (Pubmed, 
Cochrane, Haute Autorité de Santé (http://www.anaes.fr/)) and on 
our internal exchanges of experiences. All medical and functional 
information about each patient is recorded in a digital database. 
After each consultation, several copies of the medical report are 
immediately printed, for the patient, for his GP and for his physio-
therapist. Detailed prescriptions are given as well. Monitoring and 
Outcomes: those stored data can also be used for an assessment of 
the programmes, as we did in 1998 for ambulatory rehabilitation 
after ACL reconstruction. We intend to go further in this way in 
the following years.
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prm AnD pEoplE With StroKE
Goljar N.
Institut Republike Slovenije za Rehabilitacijo, Ljubljana, Slov-
enia

The Unit for stroke rehabilitation at the Institute for rehabilitation, 
Republic of Slovenia, was established by Ministry of Health in 
1969. Rehabilitation of stroke patients is conducted by specialized 
team applying a multi-disciplinary approach. There are 36 beds 
available for the inpatient stroke rehabilitation and additional 4 for 
daily hospital. The rehabilitation team consists of 2 full time PRM 
specialists, 6 physiotherapists, 4 occupational therapists, psycholo-
gist, speech and language therapist, social worker, 2 university 
college graduated nurses, 16 nursing staff, and orthotist. Several 
consultants from various professions are also attainable. There is 
large outpatient clinic responsible for admission and follow-up of 
patients. There are constant connections with neurologic wards 
of acute hospitals all over the country. National Health Insurance 
is paying for the rehabilitation program. Comprehensive stroke 
rehabilitation has been developed on the foreign models. Quality 
of care has made up an important part of professional practice. 
With the aim to compare the present level of quality of our care 
to European standards we participated in the European Accredita-
tion of Quality of Care in PRM accreditation procedure in 2006. 
Completing a questionnaire we were up to almost all demands. 
Weaknesses that turned out were: though we have had adopted a 
provisional statement of patients’ rights following the Oncology 
Institute model and we’ve had used it at admissions the National 
law on patients rights had been still in parliament. And though 
we’ve had used our outcome data to bring improvements in the 
quality of our program’s performance, we’ve had not made the 
long term overall outcomes of our program available to the pub-
lic. Since we developed clinical pathway at the same time, many 
modes of rehabilitation process were defined more precisely. The 
accreditation procedure was an additional stimulation to look at 
our everyday practice and find out better solutions. Examples are 
records of team meetings and discharge planning. 
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prm AnD pEoplE With nEurologicAl 
DiSorDErS – progrAmmE n°8
Dénes Z.
National Institute for Medical Rehabilitation, Brain injury Reha-
bilitation Unit, Budapest, Hungary

Background: ISO based accreditation procedures are characteristic 
in health care system in Hungary. 76 from 160 hospitals have had 
ISO accreditation in the year 2004. Some hospitals have partici-
pated in standard based accreditation procedure (18), and a few 
have mixed versions (14) of accreditation. Accreditation proce-
dures in Hungary have been organised and managed by different 
for profit firms, which are not specialised in hospitals’ activities 
and focused mainly on the quality improvement process and not 
on the professional process or outcome. Program: Our unit is a 
part of a 320 beds national medical rehabilitation centre. The unit 
was established 28 years ago with aim to organise a structure for 
managing functional recovery of patients sustained traumatic brain 
injury. Our main activity is impatient rehabilitation service on 40 
beds for patients with acquired brain injury. Multidisciplinary 
rehabilitation team is leaded by PRM physician. Procedures: physi-
otherapy, occupational therapy, rehabilitation nursing, psychology, 
neuro-psychology, speech therapy (aphasia, dysarthria, swallowing 
problems), nutritional therapy, sport therapy, hydrotherapy, or-
thotic-prosthetic fitting. Aims: Take part in an accreditation proce-
dure. Participate in a European programme of PRM accreditation. 
Search partners (e.g. benchmarking) for our quality improvement 
activities. Result: 22.11.2006. our program was accredited by the 
jury (Committee for Clinical Affairs of the PRM Section of the 
European Union of Medical Specialists). We had some comments 
and suggestions by jury for our further work about: substitutions, 
NGO activities, EBM strategy, and CME points. Conclusions: Our 
accreditation procedure was successful. The most positive points 
(strong points) of our program are: multidisciplinary team work 
and internal quality improvement activities. The weak points of 
our program are financial problems, substitution of specialists 
(neuropsychologist, speech therapist), and continuing education 
of staff (shortage of staff members). 
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AccrEDitED progrAmmE n° 9: prm AnD 
pAtiEntS With nEurologicAl DiSorDErS
Giustini A.P.
Auxilium Vitae Volterra, Neurorehabilitation Unit, Volterra, 
Pisa, Italy

The Programme is reserved to population affected from neuro-
logical impairments: stroke, parkinsonism, movements disorders, 
multiple sclerosis, neuro-muscle diseases, polyneuropathies, 
patients after brain trauma; patients. affected from pain troubles. 
The Aims and goals are to organize and manage a suitable medi-
cal structure for Functional recovery. PRM specialists or Acute 
Units recommend their patients to the Unit with a clinical report 
on patient condition. The approach is multiprofessional with the 
closed and continuous collaboration of the Team, that consists of 
PRM specialists, Neurologists, Neuropsychologist, Psychologist, 
Nurses, Physio-therapists, Speech and Swallow Th., Music Th. 
and Entertainment Organizer. Patients’ relatives and care-givers 
are involved in the Programme, also with the aim of Social Work-
ers. The PRM specialist directs and supervises the Programme 
and coordinates the Team with weekly meetings. The Unit has 
4 exercise rooms for treatment, 3 rooms for speech therapy and 
neuropsychology/psychology session and 2 rooms for recreational 
activities. All means devoted to the programme are collected in 
distinct spaces. All documents about Programmes are collected 
in clinical directories, accessible for consultation. Personnel and 
patients are provided by written standards from National Safety 
and Medical Bodies, Unit specific written rules and advertisements 

about emergencies. All patients and relatives are informed about 
their rights. The Team personnel consults Journals and published 
Clinical Guidelines for updating and improving the quality of 
Programme. At discharge the patients are entrusted to other PRM 
specialists working near to patients county. The outcome data are 
regularly examined for Programme’s performance improvements 
and statistical analysis and they are available to patients and 
clinical personnel.
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AccrEDitED progrAmmE n° 18: prm AnD 
pEoplE With SpinAl corD injury
Kesiene J.
Vilnius University Hospital Santariskiu Klinikos, Physical and 
Sports Medicine Centre, Vilnius, Lithuania

Target Population: Patients with SCI. Aims and Goals: Multidisci-
plinary rehabilitation of patients. Procedures: A multi professional 
therapeutic and rehabilitation programme is provided by 2 full time 
PRM physicians, 3 physiotherapists, 2 occupational therapists, 1 
social worker, 1 psychologist, 7 nurses and 4 nurses assistants. 
The team serves 12 beds belonging to the Rehabilitation, Physical 
and Sports Medicine Centre (3 inpatients units - 100 beds and 1 
outpatient unit responsible for first phase rehabilitation and fol-
low-up of patients. The Rehabilitation Centre takes place within 
the 1000 beds Vilnius University Hospital Santariškiu Klinikos 
under the responsibility of the Health Ministry of Lithuania and of 
the University of Vilnius. Procedures: Physiotherapy, occupational 
therapy, psychology, speech therapy, nutritional therapy, orthot-
ics, hydrotherapy. Payer of the programme is the National Health 
Insurance and rehabilitation is free for insured persons. Rights 
of patients are based on the 1994 WHO Declaration, on standard 
rules of equal opportunities (1993) and on the National law on 
patients rights (1996). Each patient signs an informed consent. 
The PRM Specialist in the Programme: PRM physician is the 
leader of the rehabilitation team. He assesses the rehabilitation 
potential of the patient.  Team management in the programme: 
PRM physician coordinate interdisciplinary team work. Organi-
zation and Records: For each patient, the PRM specialist writes 
down a medical report at admission and a standardised discharge 
summary. Rehabilitation process is reviewed regularly by PRM 
specialists and the head of the Centre, by clinical rounds and 
rehabilitation team conferences. Some of the rehabilitation team 
meetings include the patients and their relatives. Monitoring and 
Outcomes: Assessment and evaluation, short- and long-term goals 
planning, Barthel Index, FIM, ICF recording, written team member 
documentation, clinical pathway.

i149
AccrEDitED progrAmmE n° 19: 
rEhABilitAtion oF AmputEES
Presern Strukelj M.
Rehabilitation Institute for Rehabilitation, Rehabilitation of Per-
sons after Amputation, Ljubljana, Slovenia

Most of the patients are amputated because of vascular problems 
(peripheral vascular disease, diabetes mellitus), some of them 
because of trauma and different types of tumors. Unit for Reha-
bilitation of patients after amputation has 31 beds for inpatients 
and is the part of Rehabilitation Centre in Ljubljana. There are 
2 full time PRM specialists, 3 physiotherapists, 2 occupational 
therapists, psychologist, social worker, part time 1 specialist of 
internal medicine-angiologist. We also have speech & language 
therapist and vocational specialist. There are 8 nursing staff and 
2 university college graduated nurses and orthotics & prosthetic 
engineering service. There is large outpatient clinic responsible 
for admission and follow-up of amputee patients. PRM specialists 
also visit other hospitals to see candidates for admission. The 
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patients are admitted to the rehabilitation program as soon the 
skin of the stump is mostly healed. The patients proceed with 
elastic bandaging of the stump to shape the stump for prosthetic 
fitting. After admission the patients start to walk with special 
walking devices (PPMA – pneumatic post amputation mobility 
aid, Tulip limb, Femorette). So the stump is sooner shaped and 
the patients don’t lose their walking scheme. They also have the 
training in ADL, and psychosocial treatment. Every vascular 
patient is examined by the specialist of internal medicine for the 
circulation in the remaining leg (measurement of perfusion pres-
sures, oxymetric measurement of partial oxygen pressure, Duplex 
scan examination). The decision for prosthetic fitting is made 
by the whole rehabilitation team and is based on the patient’s 
physical examination, comorbidity, the FIM, the measurements 
of ROM, the manual muscle strength and the 6-min walking test. 
With the European accreditation, the Institute for Rehabilitation, 
Republic of Slovenia, Department for Rehabilitation of persons 
after amputation got the award that our rehabilitation program is 
good. We wish to get some more beds for inpatients, so we will 
be able to admit persons after amputation as soon as possible 
after surgery, even with some small wounds on the stump (to 
avoid flexion contractures in knee and hip joint and to walk with 
waking devices until the skin is complete.) We would like to have 
more physiotherapists for individual treatment, each person after 
amputation should also have psychological dealing.

i150
optimiSing outcomES AFtEr guillAin 
BArrE SynDromE
McNamara A. 
National Rehabilitation Hospital, Dublin, Ireland 

Aim: To present the unique personal experience of Guillain 
Barré Syndrome (GBS) by a Rehabilitation Medicine specialist 
who previously treated patients with GBS. Background: The 
focus is on rehabilitation throughout the continuum of care 

from acute illness to community. Presentation: Febrile illness 
for 10 days prior to admission. Sudden onset of symmetrical 
sensory neuropathy of hands followed by feet and ascending 
severe quadriplegia with cranial nerve involvement, associated 
dysesthesia and reaching the ‘nadir’ in two weeks. Intubation 
and ventilation required for 16 days. Lack of effective com-
munication was a major issue. Associated bladder and bowel 
dysfunction was present. Plasmaphoresis received six times 
and gradual improvement noted in specific muscles. Fantasy 
and reality occurred in ICU. Dysautonomia observed with fear 
of acute complications. Significant and prolonged neuropathic 
pain experienced mainly in hands and feet and aggravated by 
foot splints and intermittent compression calf pumps. Episodes 
of feeling cold with discomfort occurred. Subsequent focus upon 
maintaining residual function and avoiding complications due to 
immobility. Rehabilitation: Medical rehabilitation commenced 
in the acute phase but was insufficient. Transfer to specialised 
stand alone rehabilitation hospital was personally difficult. Pain 
management was crucial to comfort and participation in therapies. 
Simple remedies were important in facilitating recovery. Hydro-
therapy greatly relieved pain and boosted confidence. Aware of 
consequences of flaccid quadriplegia. Episodic sense of muscle 
tightening throughout the body during recovery. The physician-
led multidisciplinary rehabilitation model of care was very 
effective. Institutionalization was a barrier to discharge where 
supports were much reduced. Family information and education 
was pivotal in the successful discharge process to the commu-
nity. Phased return to normal activities was important. Residual 
symptoms and reduced level of fitness remain after 17 months. 
On-going goal-oriented hydrotherapy and fitness programmes 
improved outcomes. Conclusion: Experience provided signifi-
cant insights into the GBS recovery process. Energy, knowledge 
and emotions were channelled into improving physical status. 
Medical rehabilitation in the acute phase was inadequate. The 
importance of a comprehensive, integrated, goal-oriented reha-
bilitation programme from acute to community-based on the ICF1 
model and supported by a physician in rehabilitation medicine 
is essential to optimizing outcomes.
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o1
DAr (DiSABility AnD rEhABilitAtion) Who 
Action plAn 2006–11
Puglisi A.
H-UNI-Switzerland 

Introduction: Hundreds of millions of people in the world are af-
fected by some form of disability. 80% of them live in low-income 
families, most of them are poor and cannot access rehabilitation 
services. The number of disabled persons is growing dispropor-
tionately – population growth, medical advances which prolong 
life, war injuries, landmines, HIV/AIDS, malnutrition, chronic 
illnesses, drug abuse and road traffic accidents all contribute to 
this growth. DISABILITY and REHABILITATION (DAR) is a 
programme devised specifically to try to provide the rehabilitation 
services which such a situation requires. DAR’s work is part of the 
International Classification of functioning, disability and health 
Programme (ICF). The ICF Programme describes how people co-
exist with their health problems. It is an international classification 
of body functions and the active participation of a disabled person 
in the life of his/her community. Mission: Improvement in the 
quality of life of the individual via regional, national and global 
initiatives. The DAR Programme aims to offer equal opportunities 

so that the individual may reach his/her optimum level of well-be-
ing, and be actively involved, together with his/her personal and 
family entourage: 1) Raise awareness about the magnitude and 
consequences of disability; 2) Facilitate the collection of data, and 
analyse and disseminate this data and information; 3) Support, pro-
mote and reinforce healthcare and rehabilitation structures for the 
differently-abled and their families; 4) Promote the development, 
production, distribution and servicing of assistive technology; 5) 
Support the development of policies which improve the rights and 
opportunities of the differently-abled; 6) Build capacity among 
health and rehabilitation policy makers and service providers, and in 
organizations of the differently-abled (DPO); 7) Develop a network 
of centres and associations which actively collaborate. Objectives: 
The main objective of this programme is based on the WHO/OMS 
international model which seeks quality improvement in the context 
of health conditions within the rehabilitation programme, optimizing 
recovery and social integration globally. DAR upholds the following 
objectives, providing both technical and organizational assistance: 
1) Highlight the problems linked to disability in general within 
an organization; 2) Act as a catalyst for the restructuring of the 
health and social services, concentrating on the needs of all people 
affected by disabilities caused by chronic illnesses; 3) Develop a 
network between active multilateral organizations and disability 
and rehabilitation problems; 4) Support community involvement; 
5) Support appropriate technologies; 6) Encourage global debate on 
social support and medical treatment; 7) Provide professional and 
consultative assistance; 8) Social inclusion of the disabled person 
and equal opportunities. Conclusion: To date members of the health 
and social sectors have considered only the medical aspect of dis-
ability, meaning that the individual in question has always been 
considered a non-autonomous being, rather than a person with the 
potential of leading an independent life. This strictly professional 
approach has reinforced the conception of the individual as a patient 
or a clinical case, and not as a person. The professionals involved 
in rehabilitation have a new role, that of demonstrating more posi-
tive attitudes towards disability, via their commitment to work in 
close collaboration with the disabled and their families, and sup-

porting the idea of an independent life and of active participation. 
In this way, new roles can be added to traditional rehabilitation so 
that it may be directed towards a closer relationship with families 
and communities. Collaboration between the specialist sectors of 
health, education, work and society is essential so that the disabled 
may receive all the services available to assist them in obtaining 
equal opportunities. In most nations the different sectors work best 
together at local rather than at national level. WHO/OMS promotes 
this type of international collaboration through its work with the UN 
and NGOs (non-Governmental organizations). The most important 
aspect of the whole DAR programme is involvement and promotion 
both of the participation of disabled people in order to improve 
their quality of life, and of the social inclusion of the Individual in 
the community. 

o2
DiSABility mAnAgEmEnt – A gloBAl 
rEturn-to-WorK-StrAtEgy
Mehrhoff F.
Deutsche Gesetzliche Unfallversicherung (DGUV), Sankt Augus-
tin, Germany

Introduction: ILO-guidelines and UN-Conventions as well as the 
jurisdiction of several countries promote incentives for reintegration 
into working life of employees fallen ill. The first priority is to pre-
serve employability and to protect the human resources. Quality cri-
teria expressly consented to and experts with special skills are indis-
pensable. Aim: On the basis of an educational program (25 modules) 
the so-called ‘Disability Managers’ (www.disability-manager.de) 
are watching employers, employees, insurers and service providers 
integrated in return-to-work-programs and individual cases. Nearly 
600 ‘Certified Disability Management Professionals’ in Germany 
and just as many worldwide act in accordance with international 
standards. Methods: This movement originally comes from Canada 
(www.nidmar.ca) and now reaches Europe. An interdisciplinary 
partnership concerned with the task of prevention and rehabilitation 
coming from several European countries such as Austria, Belgium, 
Great Britain, the Netherlands and Switzerland work closely with 
each other. On the basis of the report on their experiences they aim at 
combining medical with vocational know-how. Thus the employers, 
employees and insurers could benefit from this procedure. Results 
and Conclusion: The German Social Accident Insurance concerned 
with accidents at work and occupational diseases is one of the leader 
in the field of ‘Disability Management’ world-wide. In Bruges the 
background information concerning this international success story 
and the part Germany has in this will be presented. The results will 
be worthwhile for stakeholders concerned with rehabilitation. 
The 4th International Forum on Disability Management will take place from 
22–24 September 2008 in Berlin. 

o3
joBrEhA occupAtionAl prEvEntion AnD 
rEhABilitAtion progrAmmE For pAtiEntS 
With muSculoSKElEtAl DiSorDErS: 
phySiciAn- AnD pAtiEnt- rEportED 
outcomES 
Schwarze M.1, Fischer M.1, Kreiß T.1, Rebe T.2, Wrbitzky R.2,  
Gutenbrunner C.1 for the JobReha Working Group*
Hannover Medical School, 1Dept. of Rehabilitation Medicine, 
Coordination Centre for Applied Rehabilitation Research and 
2Dept. of Occupational Medicine, Hannover, Germany

Introduction: The JobReha programme was launched after the 
implementation of legal requirements to establish workplace 
health promotion measures as soon as possible. It is based on the 
results of international studies indicating that a return to work after 
treatment for musculoskeletal disorders is more successful when 
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intervention starts early, a multidisciplinary approach is used and 
occupational/company and rehabilitation physicians and facilities 
work together. The systematic conceptualisation, implementation 
and evaluation of the outcome of the programme have meanwhile 
been achieved. Aim: To evaluate the quality of interface management 
and the benefits that workers/patients receive from the vocational 
rehabilitation programme. Patients and Methods: Occupational 
(n=83) and rehabilitation physicians (n=87) were asked to complete 
a questionnaire on time management, the quality of collaboration, 
and the relevance of information exchanged between the groups. 
The patients completed questionnaires on the quality of treatment 
received. The PDI (Pain Disability Index) and FFbH-R (question-
naire on back-related functioning) were used. Complete data sets 
with baseline and follow-up data from 89 patients were available 
for analysis. Results: Most of the rehabilitation physicians surveyed 
rated the workplace-related information received from occupa-
tional physicians as moderately relevant (37.9%) or highly relevant 
(44.8%) for rehabilitation therapy. Only 17.2% answered that the 
information was of low relevance. On the other side, occupational 
physicians rated the importance of further recommendations from 
the rehabilitation physicians concerning reintegrating the worker as 
very important (59.1%), important (34.9%) or unimportant (6%). 
The majority of patients rated the cooperation between the company 
and the rehabilitation clinic as very good (43.2%) or moderately 
good (49.4%). Patients rated the amount of workplace-related ther-
apy elements as sufficient (72.3%), insufficient (24.7%) or as more 
than necessary (1.2%). The patients reported significant benefits 
for back-related functional capacity (Mean 73.3–>78.4) (p<0.001) 
and a substantial reduction of pain-related work conditions (Mean 
5.4–>4.7) (p<0.000) at the end rehabilitation. Conclusion: The find-
ings show a need for an increase of vocational rehabilitation.
* Dr. Thilo Busche, Norbert Cordes, Dr. Heinz-Hubert Daalmann, Anke Eisen-
hauer, Thomas Henke, Markus Jähnke, Albrecht Jacobs, Dr. Detlev Kasprowski, 
Dr. Ingra Manecke, Dr. Wilhelm Moesch, Nicole Noll, Dr. Thomas Rebe, Jürgen 
Rodewald, Thomas Schröder, Dr. Michael Spallek, Dr. Frank Teumer, Heiko 
Wehe, Prof. Renate Wrbitzky
References: 
1. Waddell G, Burton, AK. Occupational health guidelines for the management 
of back pain at work. London: Faculty of Occupational Medicine; 2000. 
2. Chibnall JT, Tait RC. The Pain Disability Index: Factor Structure and 
Normative Data. Arch Phys Med Rehabil 1994; 75: 1082–1086. 

o4
mirror thErApy: Fmri pilot StuDy on 
mirror inDucED viSuAl illuSionS
Matthys K.1,2, Smits M.3, Van der Geest J.N.4, Van der 
Lugt A.3, Seurinck R.5, Stam H.J.2, Selles R.W.2 
1Physical & Rehabilitation Medicine, University Hospital Gent, 
Belgium; 2Dept. of Rehabilitation, 3Dept. of Radiology, 4Dept. of 
Neuroscience, Erasmus MC Rotterdam, The Netherlands; 5Labora-
tory for Neuropsychology, University Hospital Gent, Belgium
Introduction: Although mirror therapy has been used for the treat-
ment of pain syndromes, such as phantom limb pain or complex 
regional pain syndrome (CRPS), as well as for upper extremity re-
habilitation after stroke, the underlying mechanism remains unclear. 
In an attempt to identify neural networks associated with mirror 
therapy, we performed an fMRI study with mirror induced visual 
illusions. Methodology: A right handed finger tapping movement 
with and without a mirror was performed during an fMRI protocol in 
18 right handed healthy subjects. Activation patterns in both condi-
tions were compared with each other using group analysis. Results: 
Our data revealed that the mirror illusions induced an activation in 
two visual areas: the right superior temporal gyrus (STG) and the 
right superior occipital gyrus (SOG).  Discussion: The STG lies in 
the region of the superior temporal sulcus (STS), an area which is 
anatomically linked with the mirror neuron system (MNS). The MNS 
is a core motor circuit known to be involved in motor representations 
like action observation, motor imagery and motor execution. Mirror 
induced visual illusions provide an ideal image presentation for ac-
tion observation. Although we could not find activity in other regions 

belonging to the MNS, we nevertheless hypothesize that the MNS 
might be the core neural network associated with mirror therapy. 
Conclusion: The activation in STG area due to mirror induced visual 
illusions might indicate that a possible underlying mechanism of 
mirror therapy lies within the activation of the MNS.

o5
EFFEctS oF loW-DoSE nicotinE on 
nEuronAl oXiDAtivE StrESS StAtuS
Ciobica A.1, Hritcu L.1, Artenie V.1, Padurariu M.2

1Alexandru Ioan Cuza, University, Dept. of Molecular and Ex-
perimental Biology; 2Gr. T. Popa University of Medicine and 
Pharmacy, Iasi, Romania

Nicotine has been reported to be therapeutic in some patients with 
certain neurodegenerative diseases and to have neuroprotective ef-
fects in the central nervous system. However, nicotine administration 
may result in oxidative stress by inducing the generation of reactive 
oxygen species in the periphery and central nervous system. There 
is also evidence suggesting that nicotine may have antioxidant prop-
erties in the central nervous system. The antioxidant properties of 
nicotine may be intracellular through the activation of the nicotinic 
receptors or extracellular by acting as a radical scavenger in that 
it binds to iron. The possibility that nicotine might be used to treat 
some symptoms of certain neurodegenerative diseases underlies the 
necessity to determine whether nicotine has pro-oxidant, antioxidant 
or properties of both. In the present study we evaluated the effects of 
nicotine treatment (0.3 mg/kg b.w., i.p., SIGMA, 7 continuous days 
administration), on the antioxidant enzymes activity. We assessed 
the activity of superoxid dismutase (SOD), glutathione peroxidase 
(GPX) and malondialdehyde (MDA) in the prefrontal and temporal 
cortex homogenates after 7 days of continuous nicotine adminis-
tration. The exposed animals had decreased levels of superoxid 
dismutase and glutathione peroxidase after nicotine treatment. 
The level of malondialdehyde was increased. These biochemical 
evidences suggested that exposure to a low dose of nicotine caused 
severe oxidative stress.

o6
thE pAttErn oF BrAin Activity 
in rEAction to complEX motor 
StimulAtion DiFFErS in multiplE 
SclEroSiS AnD hEAlthy 
Rasova K., Medova E., Zimova D., Tintera J., Zeman J., 
Ibrahim I. 
Charles University, Prague, Czech Republic

Introduction: Dysfunction of interhemispheric cooperation has 
already been described in multiple sclerosis (1). In our previous 
study (2), we found a trend to improvement of interhemispheric 
cooperation in connection with physiotherapy. Aim: In this study 
we examined it on fMRI using complex motor stimulation. We were 
interested whether it is influenced by physiotherapy (application of 
sensory-motor learning stimuli to effectively use the processes of the 
interneuronal network and activate a motor program). Methods: 12 
stable patients with multiple sclerosis with prevailing motor impair-
ment underwent two months physiotherapy on the neurophysiologic 
basis. Every patient was sex and age paired with a healthy proband 
who did not change their habits during two months. In group of 
patients the balance using Berg Balance Scale was evaluated. Both 
groups were examined twice on fMRI. We evaluated the differ-
ence in proportion of activated voxels in primary motor cortex in 
connection with finger flextion in the sequence of right – left (RL) 
hand and sequence of left – right (LR) hand between groups and 
before and after two months. Results: After the physiotherapy pa-
tients improved in balance (p=0.02). On fMRI, the examination 1 
shows statistically significant difference between healthy probands 
and MS patients in the proportion of activated voxels for the right 
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hand (sequence RL – the movement is carried out by the right 
hand immediately followed by the left hand) as “navigator hand” 
(the first one) to ‘tandem hand’ (the second one). After the physi-
otherapy neither of the MS groups proved a statistically significant 
change in the proportion of voxels. As the examination 2 does not 
prove any difference between the healthy and MS patients in the 
proportion of voxels, in this sense we can think of the ‘recovery to 
the normal’. Nevertheless, the above mentioned conclusions need 
further verification on the larger sample of probands in the groups. 
Conclusion: This study confirmed the dysfunction of interhemi-
spheric cooperation in multiple sclerosis and showed a hypothetical 
possibility to influence it by physiotherapy. 
References:
1. Pelletier, et al. 2001.
2. Rasova, et al. 2005.

o7
gooD or BAD rEcovEry From AphASiA: 
A pEt longituDinAl StuDy to trAcK itS 
nEurAl corrElAtES
de Boissezon X., Marie N., Castel-Lacanal E., Marque P.,  
Puel M., Demonet J.F.
INSERM U825, Hôpital Purpan, Toulouse, France

Aim: To investigate the neural substrates of aphasia recovery, we 
performed a longitudinal study in patients after a left single peri-
sylvian stroke. We compared behavioural and functional imaging 
results of patients with good recovery to those in patients with 
persistent deficiency. Patients and Methods: 13 aphasic patients 
were PET scanned twice at one year interval during a word gen-
eration task after a H215O infusion. Patients were divided in two 
groups according to language performance on word generation at 
PET2. In the Good Recovery (GR) group, patients’ performance 
were indistinguishable to that of normal subjects in the same task, 
while patients from the Bad Recovery group (BR) still showed 
language disorders one year after stroke. Using SPM2, Language-
Rest contrast was computed for both groups at both PET stages. 
Then, Session Effect contrast (TEP2–TEP1 >0) was calculated 
for both groups. (p<0.001; k=100 for all contrasts). Results: At 
PET1, aphasia profiles in GR patients did not differ from BR ones 
except for better comprehension score and smaller size of infarcts, 
while at PET2, they showed better fluency and generation accuracy 
score. Generation-Rest contrasts show bilateral Postero-Superior 
Temporal Gyrus (PSTG) activations at PET1 in both groups, and 
major increase in left PSTG at PET2 for GR group only. The right 
PSTG activation decreased in both groups form PET1 to PET2. 
This was confirmed by the Session Effect contrast (Fig 2) that 
depicted for GR patients stronger activation of left temporal, left 
sensori-motor primary cortex, right thalamus and lenticular, right 
inferior parietal lobule and bilateral anterior cingulate; whereas for 
BR patients, only right frontal cortex was significantly more acti-
vated. Conclusions: The crucial role of the left temporal activation 
was confirmed, its increase was linked to behavioural recovery, 
when the role of the right temporal cortex seems temporary and 
not related to the quality of recovery. The right prefrontal activa-
tion of the BR group may represent a maladaptative strategy that 
interferes with, rather than promotes, aphasia recovery.

o8
pAirED ASSociAtivE StimulAtionS oF 
EXtEnSor WriSt muSclES in StroKE 
pAtiEntS
Castel-Lacanal E., De Boissezon X.,  
Simonetta-Moreau M., Marque P. 
U 825 Inserm Toulouse, France

Background: Paired associative stimulation (PAS) combining 
peripheral nerve and Transcranial Magnetic Stimulation (TMS) 

induces changes in cortical motor excitability of hand muscles in 
normal subjects (Stefan and al. 2000) and in leg muscles in stroke 
patients (Uy and al. 2003). Objective: The motor recovery of distal 
upper limb in stroke patients is one of the major rehabilitation 
challenge. Paired associative stimulation was used in this study 
in order to induce plastic changes in the cortical representation of 
a wrist muscle: the Extensor Carpi Radialis muscle (ECR) in six 
hemiparetic patients, five months after stroke. Methods: Electrical 
peripheral stimulation, were applied on the paretic ECR followed 
25 ms after by TMS on the lesioned side over the hotspot of the 
primary motor wrist area in patients. Paired stimulations were 
repeated during 30 min, each subject receiving 180 pairs of stimuli. 
Changes in cortical excitability was assessed by comparing the size 
of ECR and the level of Resting Motor Threshold (RMT) before 
and after associative stimulation. Results: Associative stimulation 
induced a significant (+172%±18%, p<0.008), and lasting (>30 
min) facilitation of the paretic ECR MEP in the six patients. A 
decrease of RMT was also observed in all patients (–6.5%±2.4%). 
Conclusion: Plastic changes of cortical excitability of a wrist mus-
cle could be induced by a prolonged paired associative stimulations 
in stroke patients. This might offer a new useful approach in the 
upper limb motor rehabilitation. 

o9
motor corticAl DiSinhiBition During 
EArly AnD lAtE rEcovEry AFtEr StroKE
Acler M., Manganotti P., Zanette G.P., Smania N., 
Fiaschi A.
Dept. of Neurological and Visual Science, University of Verona, 
Policlinico ‘Ianbattista Rossi’, Verona, Italy
Background: Functional neuroimaging studies show adaptive 
changes in areas adjacent and distant from the stroke. This longi-
tudinal study assessed whether changes in cortical excitability in 
affected and unaffected motor areas after acute stroke correlates 
with functional and motor recovery. Methods: We studied 13 
patients with moderate to severe hemiparesis 5–7 days (T1), 30 
days (T2), and 90 days (T3) after acute unilateral stroke, as well 
as 10 healthy controls. We used paired-pulse transcranial mag-
netic stimulation to study intracortical inhibition and facilitation, 
recording from the bilateral thenar eminences. F waves were also 
recorded. Results: At T1, all patients showed significantly reduced 
intracortical inhibition in the unaffected hemisphere. At T2, in 
patients whose motor function recovered, intracortical inhibition 
in the unaffected hemisphere returned to normal. In patients with 
poor clinical motor recovery, abnormal disinhibition persisted in 
both hemispheres. At T3, in patients whose motor function pro-
gressively recovered, the abnormal disinhibition in the unaffected 
hemisphere decreased further, whereas in patients whose motor 
function remained poor, abnormal inhibition in the unaffected 
hemisphere persisted. No modification of F-wave latency and am-
plitude were found in patients and controls. Conclusions: During 
early days after stroke, motor cortical disinhibition involves both 
cerebral hemispheres. Longitudinal changes in motor disinhibition 
of the unaffected hemisphere may reflect the degree of clinical 
motor recovery.

o10
thE impAct oF SimulAtED WEight gAin on 
thE EnErgy coSt oF WAlKing in cErEBrAl 
pAlSy compArED to normAl chilDrEn
Plasschaert F., Jones K., Forward M.
Ghent Gait and Movement Analysis Laboratory, University Hos-
pital, Ghent, Belgium
Introduction: Obesity and the inevitable decreasing power to weight 
ratio problem can become clinically apparent in the management 
of some patients with cerebral palsy. Aim: To investigate the effect 
of carrying 10% equivalent of body weight on the energy cost of 
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walking at self-selected speed in a group of children with Cerebral 
Palsy (CP) compared with an age matched control group (non-CP). 
Patients and Methods: Twenty-four children with cerebral palsy 
and 24 normal age and gender-matched children participated in 
this study. A portable respiratory gas analysis system (Cosmed, 
Italy), together with a series of timing gates, arranged around a 
figure of 8 track enabled assessment of the non-dimensional net 
oxygen cost of walking (NDNOC) [2]. Randomly ordered walking 
tests were performed, with and without added weight, equivalent 
to 10% of body weight. A resting period in sitting, during which 
the patient’s baseline O2 consumption was obtained was followed 
by an 8 min walk at self-selected speed. Results: The mean speed 
decreased in the CP group by 3% compared to no change in the 
non-CP. The standard deviation (SD) of speed of the CP increased 
by 16% compared to a 9% decrease in the non-CP. The SD of O2 
consumption in the non-CP increased by 14% and decreased by 
10% in the CP. The NDNOC significantly increased (p≤0.05) with 
added weight and there were similar % increases in the mean, SD 
and range of NDNOC in both groups. Conclusions: Children with 
cerebral palsy (CP) challenged with carrying increased weight 
adopt a strategy of reducing walking speed and increasing their 
VO2. Normal children maintain their self- selected walking speed 
whilst increasing O2 consumption. Complex oxygen cost indices 
may mask these different compensation strategies.
References: 
1. MacGregor J. The objective measurement of physical performance, Proc. 
3rd Int.Symp. Ambulatory Monitoring. Academic Press; 1979, p. 29–38.
2. Schwartz MH. A non-dimensional normalization. Gait & Posture 2006; 
24: 14–22.

o11
proSpEctivE long-tErm FolloW-up oF 
continuouS intrAthEcAl BAcloFEn 
in chilDrEn AnD young ADultS With 
cErEBrAl pAlSy AnD SEvErE hypErtoniA

Vander Linden C.1, Pauwels P.2, Ceulemans B.3, De 
Cat J.2, Baert E.4, Nuttin B.5, Van Havenbergh T.6, 
Uyttendaele D.7

1Ghent University Hospital, Dept. of Physical Medicine and 
Rehabilitation; 2Louvain University Hospital, Dept. of Physical 
Medicine and Rehabilitation; 3Antwerp University Hospital, Dept. 
of Pediatrics, Cerebral Palsy Reference Centre; 4Ghent University 
Hospital, Dept. of Neurosurgery; 5Louvain University Hospital, 
Dept. of Neurosurgery; 6Antwerp University Hospital, Dept. of 
Neurosurgery; 7Ghent University Hospital, Dept. of Orthopaedic 
Surgery and Traumatology, Belgium

Severe spasticity or dystonia in children or young adults with 
cerebral palsy interferes with activities of daily living, transfers 
and functional mobility, or causes pain. Because these children 
often respond poorly to oral antispasmodics, continuous intrathecal 
baclofen was introduced to manage childhood hypertonia. In this 
prospective multicenter study, 48 spastic or dystonic cerebral palsy 
children and young adults between 4 and 26 years of age, were 
treated with continuous intrathecal baclofen and were followed for 
4 years. The study was designed to measure the change in spasticity, 
range of motion, motor function and quality of life during 4 years 
of intrathecal baclofen administration. Also the adverse events 
were noted down. This study is valuable because of his prospec-
tive long-term follow-up of four years and the multicentre aspect. 
Results showed a significant improvement in the range of motion 
of the proximal joints in the four limbs, a significant decrease in 
the Modified Ashworth Scores (spasticity) for the lower extremi-
ties, and a significant positive change in the Canadian Occupational 
Performance Measure, but no significant improvement in the global 
Gross Motor Function Measure. The number of adverse events 
was limited in a period of four years. In conclusion, continuous 
intrathecal baclofen is an effective and safe treatment for relieving 
spasticity and dystonia in children and young adults with cerebral 

palsy. Reducing spasticity or dystonia does not seem to lead to a 
significantly better motor function but improves the ease of care, 
sleep, patient comfort and quality of life.

o12
intEnSivE thErApy comBinED With 
AQuAtic EXErciSE on BonE DEnSity AnD 
motor ABility in chilDrEn With SEvErE 
cp
Rosulescu E.1, Zavaleanu M.1, Bistriceanu I.2, Oprescu A.3,  
Ilinca I.1

1Dept. of Physical Therapy, University of Craiova; 2Endocrinol-
ogy Dept., Craiova Regional Hospital; 3Children Residential 
Rehabilitation Center, Craiova, Romania
Introduction: Abnormalities of growth and development are preva-
lent in children with cerebral palsy (CP). Low bone mineral density 
– osteopenia was associated with severe CP. Aim: To evaluate the 
effectiveness of an intensive exercise program combined with 
aquatic therapy intervention on severe cerebral palsied children 
by measuring changes on bone mineral density (BMD) and gross 
motor abilities. Patients and Methods: Six children 6–8 years age 
participated in an intensive exercise program consisting of 3 h of 
exercises, 5 times a week for 12 weeks. In addition to the program 
three children also received a half an hour of aquatherapy, twice a 
day. Three children received only intensive therapy program. All 
participants underwent evaluation before and after the program. 
Speed of sound (SOS) and broadband attenuation (BUA) of the 
calcaneus were measured to determine a quantitative ultrasound 
index (QUI). Gross motor abilities were measured with the Gross 
Motor Function Measure (GMFM) scores. Results: Measurements 
of bone mineral density before and after the program revealed 
increases in bone mineral density in all children who received 
aquatic exercise therapy and one child who received physical 
therapy. All the subjects showed improvement in GMFM scores 
after the twelve weeks in domains B – sitting, and C – crawl-
ing and kneeling increased by an average of 14.2% and 13.8%, 
respectively. Conclusion: Intensive therapy program, including 
aquatherapy helps improve patient’s gross functional abilities and 
BMD. There is potential value in additional research concerning 
the effects of combined therapy on BMD and functional abilities 
in children with cerebral palsy.
Reference:
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conStrAint – inDucED thErApy For 
chilDrEn With cErEBrAl pAlSy: A 
prEliminAry rEport on StuDy
Damjan H., Groleger Sršen K., Pihlar Z., Korelc S., 
Brezovar D.
Rehabilitation Institute, Children Dept., Ljubljana, Slovenia
Introduction: After promising results in rehabilitation of adults, 
a constraint-induced therapy (CIT) for improvement of an af-
fected hand function is used also in children with cerebral palsy 
(CP). Aim: The aim of our study was to identify the usefulness 
and efficiency of CIT in children with CP. Patients and Meth-
ods: The inclusion criteria for children: age of 18 months to 
14 years, one-sided hand function impairment, some grasping 
ability, understanding of simple instructions and motivation of 
parents to continue with the program at home. Based on the re-
sults of evaluation with Assisting Hand Assessment (AHA) we 
decided upon inclusion of the child in CIT. An orthosis from the 
top of the fingers to the elbow was made for a child to be used 
in occupational therapy for immobilization of a non-affected 
hand (45 min, twice a day, ten consecutive days). Parents were 
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instructed how to proceed with the program at home for next 
4 months. AHA was repeated after the 2nd, 4th and 6th month 
of the program. Parents were asked to report on their work at 
home. Results: 26 children were tested with AHA, 13 of them 
were included in the program. Eight children already concluded 
the whole program. Analysis based on AHA after 2nd and 4th 
month showed better use of the assisting hand. Results were 
statistically significant (p=0.029). 2 months after the end of the 
program none of the children showed any regression in their 
hand function. All parents reported they got enough informa-
tion on the importance and the way of work at home. They were 
all satisfied with the duration of in-hospital program. Most of 
them managed to continue with program once a day for 30 min 
(mean score). They referred a time constraint and motivation of 
a child as partially important obstacles for work at home. Parents 
also noticed an improvement in hand function of their child.  
Conclusion: We believe that CIT is an efficient and useful method 
for improving a hand function of children with hemiparetic form 
of CP. Parents and children accepted it as a feasible program to 
be continued at home.

o14
ASSESSmEnt oF EXEcutivE Functioning in 
chilDrEn AFtEr trAumAtic BrAin injury 
uSing compAriSon oF nEuropSychologicAl 
tEStS, BEhAviourAl mEASurES AnD An intEr- 
ActivE EcologicAl mEASurE: A pilot StuDy
Servant V.1, Chevignard M.1,2, Abada G.1, Louvet P.1, 
Mariller A.1, Laurent-Vannier A.1

1Rehabilitation Dept. for Children with Acquired Brain Injury, 
Hôpital National de Saint Maurice, Saint Maurice; 2UPMC/IN-
SERM 731, Hôpital de la Salpêtrière, Paris, France

Purpose: Traumatic brain injury (TBI) often leads to executive 
functions deficits, responsible for severe longstanding disabilities 
in daily life activities. Sensitivity and ecological validity of neu-
ropsychological tests of executive functioning have been questioned. 
The aim of this pilot study was to compare three types of assess-
ments of executive functioning in children after TBI. Methods: We 
included 10 children aged 8 to 14, with moderate to severe TBI, 
and 18 matched controls. For the TBI group, executive function-
ing was assessed with cognitive tests (WCST, TMT-B, TOL, Rey 
figure and the six-part test). Executive impairments in daily life 
activities were assessed with the parents’ ratings of the BRIEF and 
DEX-C. We designed an interactive ecological measure consisting 
of a cooking task, requiring preparation of two simple recipes with 
structured written instructions but little external help. We performed 
quantitative and qualitative analysis of the task. Wilcoxon signed-
rank test was used to compare performances of the two groups on 
the cooking task. We used Spearman correlations to correlate the 
results of the different assessments. Results: Neuropsychological 
assessment indicated mild to moderate executive deficits. Over 
60% of patients suffered moderate or severe dysexecutive deficits 
in daily life as rated by the parents’ questionnaires (when avail-
able). In the experimental cooking task, all the quantitative and 
qualitative variables were significantly impaired in the TBI group 
(all p<0.001), with errors related to interaction with environment 
during task performance. Overall task performance discriminated 
well between the TBI and control groups. The number of errors in 
the cooking task was correlated with the WCST and the six-part test 
(p=0.01) but not with the questionnaires. This could be explained by 
the fact that 2 families did not answer the DEX questionnaire and 
4 did not answer the BRIEF because they were from a non-French 
speaking background. Conclusion: This pilot study highlights the 
need for naturalistic assessments to better approach patients’ dys-
executive impairments in complex activities of daily living, even 
in cases where questionnaires are not feasible. Our results suggest 
that a dynamic naturalistic task could be more sensitive than the 
cognitive assessment.

o15
trAining progrAmS in chilDrEn? 
propoSition From A litErAturE rEviEW
Edouard P., Degache F., Gautheron V., Devillard X.
University Hospital of Saint-Etienne, Bellevue Hospital, Physical 
Medicine and Rehabilitation Dept., Faculty of Medicine, Jean 
Monnet University, Saint-Etienne, France

Introduction: Training programs is an increasingly widespread oc-
cupational practice with adults affected by chronic illness and/or 
handicaps; it’s use is more recent with children and teenagers. Aim: 
To carry out a literature review concerning training programs with 
children, considering the target population, methodology, the results 
and limits. To propose a synthesis of the training programs with 
children. Discussion and Conclusion: Physical activity seems to be 
a good means of primary prevention in the healthy child, and of sec-
ondary prevention in the child afflicted with chronic disease or with 
a handicap. Thus it appears interesting to support the development 
of training programs, adapted and integrated in the global treatment 
of the sick or handicapped children, in the healthcare structures 
and in the home. It appears that these programs are feasible and 
do not undermine the children’s health, but few studies bring clear 
data on the methods of the programs. The training programs used, 
not always validated, forecast: 2 to 5 sessions from 30 to 60 min 
per weeks, from 6 to 16 weeks, of activity and variable intensity, 
adapted to the pathology and the objectives. It would be necessary 
to validate programs of training programs adapted to the child, in 
order to allow their accessibility to the health professionals dealing 
with child afflicted with chronic disease and/or handicap. 

o16
grAphomotor DiSorDErS in AutiStic 
chilDrEn With normAl intElligEncE
Van Waelvelde H.1, Etienne S.1, Van Assche S.1, Debel N.2, 
De Mey B.1 
1Revalidatiewetenschappen en Kinesitherapie, Artevelde Univer-
sity College & University Ghent, Belgium; 2Rehabilitation Centre 
Overleie, Kortrijk, Belgium

Introduction: Several studies described motor control disorders in 
autistic children, even in groups of autistic children with normal 
intelligence (1, 2). Graphomotor skills are extremely relevant for 
children, not at least because they are linked to academic achieve-
ment. Aim: To describe the prevalence and nature of graphomotor 
disorders in children with normal intelligence that had clinical 
diagnoses of autism. Patients and Method: Thirty-two children, 
between 7 and 12-year-old, with autism and IQ >70 were assessed 
with the Movement Assessment Battery for Children (M-ABC) and 
a Dutch handwriting test ‘Beknopte Beoordelingsmethode voor 
Kinderhandschriften’ (BHK). The BHK evaluates writing speed 
and 13 qualitative aspects of the writing product. Summation of 
the 13 item scores offers a dysgraphia score. A control group of 
32 children, matched for age, gender and hand preference were 
also assessed with the BHK. Results: As expected, the mean 
M-ABC performance of the autistic children was significantly 
poorer compared to the M-ABC standardisation group (p<0.001). 
Autistic children and control group did not differ in writing speed 
(p=0.99) but autistic children had a significantly higher dysgraphia 
score, representing lower quality of the handwriting (p<0.001). 
Inspection of the different items showed that the autistic children 
scored significantly higher for the items writing too large, irregular 
lines, dysfluent writing, irregular letter height and penmanship 
with tremor. These items suggest that the handwriting problems 
of autistic children are particularly explained by motor executive 
problems and less by visuo-spatial problems. The finding that 
the autistic children do not write slower suggests the use of more 
open loop strategies and less use of feedback to control the writ-
ing movement. Conclusion: Children with autism with normal 
intelligence are more at risk for poor penmanship. 
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protEuS SynDromE
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Introduction: Proteus syndrome (PS) is an extremely rare but over-
diagnosed disorder of unknown etiology causing patchy or mosaic 
postnatal overgrowth. The onset of overgrowth typically occurs in 
infancy and can involve any tissue of the body, most commonly con-
nective tissue and central nervous system. Diagnosing PS is difficult 
and controversial so strict diagnostic criteria need to be applied to 
prevent overdiagnosis. PS has a remarkable degree of interpatient 
variation in severity and extent. The tissue overgrowth is progressive 
and frequently leads to severe orthopedic complications. Patients 
with PS also have an increased risk of developing tumors and of 
premature death, namely due to deep vein thrombosis and pulmonary 
embolism. The prognosis is not well known but mostly depends on 
functional and psychologic consequences of deformations. Patients, 
Methods & Results: We present the case of a 10-year-old African 
girl with PS as defined by the most recent diagnostic criteria. There 
was no relevant family history. She was born with feet larger than 
average, macrodactily, syndactily of digits and a linear verrucous 
epidermal nevus in the abdominal flank. As she became older she 
developed disproportionate overgrowth of the legs with gigantic 
feet and a thoraco-lombar scoliosis but no evidence of facial and 
cranial lesions or cognitive deficits. She was first submitted to 
surgery for digit syndactily correction and later for bilateral second 
toe and metatarsi amputation. At the age of nine years she under-
went bilateral transtibial amputation because of cardiac failure and 
severe gait disturbance. All these specimens exhibited lipomatous 
and hamartomatous lesions. The magnetic resonance of thighs and 
buttocks demonstrates diffuse lipomatous infiltration and vascular 
malformations. Conclusion: The management of patients with PS 
is challenging. This disease poses us permanent problems, initially 
in the establishment of the correct diagnosis and later given its ag-
gressive and progressive course. The rapid overgrowth causes severe 
problems in most patients. Among other issues, we need to define 
the correct timing for surgical interventions, between the absolutely 
necessary and the contraindicated times. Effective management 
requires knowledge of the wide array of manifestations and com-
plications of PS and a multi-disciplinary approach.
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chArcot-mAriE-tooth DiSEASE: A 
chAllEngE in rEhABilitAtion
Francisco R.1, Pires M.1, Tavares F.1, Medeiros L.S.2, 
Marreiros H.1, Soudo A.P.1 
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Introduction: Charcot-Marie-Tooth disease (CMT) is the most 
common form of hereditary sensory motor neuropathy (HSMN) 
and is caused by a disorder in the peripheral nerve axon or the 
myelin sheath. It is a group of genetically distinct disorders with 
similar clinical presentations. Age at onset varies depending on 
the type of CMT. CMT is characterized by slow progressing weak-
ness beginning in the distal musculature. Ambulation is frequently 
impaired, and falls are frequent. Later in the disease, weakness 
and muscle atrophy may occur in the hands, resulting in difficulty 
with fine motor skills. Ankle and foot deformities are common. 
Intellectual function and neuropsychological profiles are usually 
normal. The severity of symptoms is quite variable in different 
patients even among family members with the disease. Patients 
and Methods/Results: The authors report the case of four teenage 
sisters with CMT disease without pathologic familiar background. 
The youngest is so far asymptomatic. All the other siblings have 
distal weakness of the lower limbs, muscle atrophy, moderate 
gait impairment and cavus feet. Genetic diagnose was positive 
for CMT disease. Conclusion: Although no treatment exists to 
reverse or slow the natural disease process, treatments such as 
physical and occupational therapy often are useful. Rehabilitation 
programs focus on maintaining effective gait, orthotic prevention 
of deformities, strength and balance training. Patients should have 
regular multidisciplinary follow-up to anticipate and allow early 
detection of complications and to avoid significant and permanent 
functional limitations. 
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mEASurEmEnt oF cAmt cArEgivEr 
conFiDEncE
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Aims: Due to advances in medical technologies, an increasing 
number of children are surviving or recovering from catastrophic 
illnesses, severe injuries, and congenital health conditions. Mothers 
typically provide primary caregiving supported by parent training 
programs, which assume mothers’ confidence to care for their 
children assisted with medical technologies (CAMT), specifically 
tracheotomy, ventilator, and BiPAP/CPAP. Specific aims are to: 1) 
construct a caregiving survey form with both CAMT group-specific 
(tracheotomy, ventilator, and BiPAP/ CPAP) and core Functional 
Caregiving items; 2) empirically pilot survey instrument with ap-
propriate CAMT populations; 3) evaluate axiomatic measurement 
properties, model fit, and dimensionality, as well as reliability and 
validity of patient measures and item calibrations. Patients: The 
sample is 52 children assisted with tracheotomy, ventilator, and 
BiPAP/CPAP medical technologies from the Chicago, Illinois USA 
metropolitan area. All surgeries were conducted at Children’s Memo-
rial Hospital, Chicago. Methods: The following three questionnaires 
were developed to survey mothers’ confidence to provide care for 
CAMT: – Tracheostomy (40 items); – Tracheostomy and Ventila-
tor (36 items); – BiPAP/CAP by mask (31 items). All three forms 
collected caregiving responses with the following rating scale:1) 
None, 2) A little, 3) Somewhat, 4) A lot, 5) Completely. Ratings were 
transformed to linear units (log-odds) with WINSTEPS software for 
Rasch measurement, which computes a log-odds transformation of 
both items and mothers total ratings, then models differences be-
tween mothers and items on a common scale with a one-parameter 
logistic function. Conformability of data to mathematical expecta-
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tions was conducted with a Chi-square derived analysis of items 
and mothers. Dimensionality threats were assessed with principal 
components analysis of model residuals.  Results: Items and moth-
ers showed excellent overall consistency with measurement model 
expectations. Tracheostomy items were especially successful sepa-
rating mothers into high and low levels of caregiving (Separation 
2.66) and reliability was 0.86–0.88. Results show the Tracheostomy 
measurement dimension accounts for 77.8% of the raw rating vari-
ance and several smaller factors account for remainder (11.2%). 
Conclusion: These results provide clear empirical support for meas-
uring mothers’ confidence to care for their children assisted with 
medical technologies. Further analyses should clarify the external, 
concurrent, and construct validity of this dimension.

o20
groWth AnD DEvElopmEnt oF pSycho-
BEhAviorAl DiSorDErS in chilDrEn AnD 
tEEnAgErS (AgE 10–18)
Nica A., Mologhianu G., Murgu A., Ionescu A., 
Dimulescu D., Chiriti G.
University of Medicine ‘Carol Davila’, Bucharest, Romania

Introduction: Due to the ever changing reality of modern day society, 
especially felt by the younger generation, major lifestyle changes 
have occurred that influence the state of health of the population. In 
this context, medical exams of different profiles (family medicine, 
pediatrics, orthopedic practice, rehabilitation) show a growing 
number of growth and somatic development.  Aim: These disor-
ders, functional and structural, (ex. Idiopathic scoliosis) are often 
neglected by the patients and accompanied by psycho-behavioral 
disorders. These facts have justified the initiation of a longitudinal 
prospective study that identifies these growth and development 
disorders. Materials: The study was conducted on 1000 children and 
teenagers (ages 10–18), grades IV to XI, in three different schools 
in Bucharest, whose locomotors and psyche have been evaluated. 
Method: We used special forms for analysis and clinical and func-
tional interpretation to evaluate somathometric, anthropometry and 
psycho-behavioral forms. These special forms were used to detect 
subjective manifestations (ex. Somatic pain, tiredness) and objec-
tive manifestations of the spine, upper and lower limbs, breathing 
dynamics, effort endurance, and so on. Results: The screening was 
used to create a data-base by introducing the data from the special 
forms and the statistical interpretation of the data, using the SPSS 
software. The dynamics and the different relations of the parameters 
were monitored. This stage focused on identifying the percent of 
children who were within the normal growth limits and are able to 
withstand greater physical and emotional stress, and the group of 
children suffering from minor, medium functional or organic disor-
ders, the last group being in need of special prophylactic programs 
or targeted rehabilitation programs (ex. scoliosis) and in some 
situations interdisciplinary medical care and medical and psycho-
logical counseling. Conclusion: From the statistical evaluation of 
968 children, the distribution of cases with pain as a symptom and 
spine problems revealed 174 cases, with the highest percentage at 
dorsal level (122 cases) and lumbar level (114 cases). 
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thE EFFEct oF conStrAint-inDucED 
movEmEnt thErApy For rEhABilitAtion 
oF loWEr limB Function in StroKE 
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tion; 2Norwegian University of Science and Technology, Human 
Movement Science Programme, Trondheim, Norway

The study objective was to evaluate the effect of intensive task-ori-
ented training of lower extremity function following the principles 

of constraint-induced movement therapy (CIMT). A one group 
pretest-posttest design with two pre-tests was applied. Twelve 
patients, (5 women, 7 men; mean age of 46.5 years) with average 
47.4 months post-stroke, and at least some residual function in 
the affected lower limb, received two weeks of CIMT with 6 h 
daily training administered in a group setting. The intervention 
involved intensive practice of tasks related to lower limb func-
tion like sit to stand, stepping, stair-walking, gait under different 
conditions and on different surfaces, and balance and strengthening 
exercises. The training was carried out with systematic progress 
in task challenges according to the patients’ progress in perform-
ance. A main focus during training was weight-shifting towards 
the affected side and increased use of the affected lower extremity. 
In addition, the patients used a constraint, i.e. an insole with nubs 
in the shoe of the non-paretic side with the intention to increase 
weight-bearing on the paretic leg. Two functional mobility tests, 
i.e. timed up and go (TUG) and four square step test (FSST), were 
used to evaluate performance during functional activities. Gait 
performance (velocity and symmetry), was assessed by an instru-
mented gait mat. Muscle strength was assessed by a wall-fixed 
dynamometer. The patients increased performance on both TUG 
and FSST (p<0.001) as well as preferred (p=0.04) and maximum 
(p<0.001) gait velocity. No change in spatial and temporal gait 
symmetry was found. Muscle strength increased in knee flexors 
(p<0.003) and extensors (p<0.001) bilaterally and plantar flexors 
(p=0.008) on the paretic side. In conclusion, task-oriented training 
for lower extremity function following CIMT principles seems 
to be feasible and effective in increasing lower limb function in 
chronic stroke patients. 

o22
Short-tErm EFFEctS ASSociAtED With 
long-tErm uSE oF thE hAnDmAStEr 
orthoSiS in chronic StroKE pAtiEntS
Voerman G.E., Santegoets K., Geurts A.C.H., Meijer J.W.G.
Roessingh Research and Development, Enschede, The Nether-
lands
Introduction: The Handmaster Orthosis (HMO)® is used for home-
based neuromuscular electrical stimulation of the upper limb to 
reduce a.o. spasticity in stroke patients. In the Netherlands, a 
try-out period has been used to evaluate short-term effects based 
on which definitive prescription was decided. However, research 
has not provided consistent evidence for beneficial effects of the 
HMO on spasticity (1, 2) due to small samples and inadequate 
patient selection, and there is no insight in whether short-term 
effects predict long-term use. Aim: To evaluate short-term effects 
of the HMO and their association with long-term use in chronic 
stroke patients. Patients and Methods: A historic cohort study was 
conducted of chronic stroke patients who had been prescribed the 
HMO to reduce wrist flexor spasticity. Wrist spasticity (Modified 
Ashworth Scale (MASwrist); primary outcome measure)), MASelbow,  
pain (VAS), oedema, and passive range of wrist motion were 
assessed prior to HMO prescription (T0), after 6 weeks try-out 
(T1), and 4 weeks withhold. Long-term use or non-use was evalu-
ated by a questionnaire. Non-parametric methods were adopted 
for short-term effect (T0–T1) evaluation. Positive (PPV) and 
negative predictive values (NPV) were calculated to study the 
association of short-term effects on MASwrist with long-term use. 
Results:110 patients participated; 78.2% were defined long-term 
(average 2.7 years after prescription) HMO ‘users’, and showed 
significant improvements on both primary and secondary outcome 
measures. Non-users showed short-term effects on MASelbow and 
VAS only. PPV for long-term use was 0.85 (95% CI 0.72–0.93). 
NPV was 0.28 (0.16–0.44). Conclusions: Short-term HMO effects 
were positive, especially in long-term users. Long-term use was 
associated with wrist spasticity reduction at short-term. However, 
also many patients without this reduction appeared long-term 
users. In other words, non-use was not associated with results at 
short-term. This implies the possibility of beneficial effects later 
than the applied try-out period. 
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WhAt iS BoBAth? A SurvEy oF uK StroKE 
phySiothErApiStS’ pErcEptionS oF thE 
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poSturAl control AnD moBility 
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Introduction: Stroke physiotherapy is often described in terms of 
treatment approaches but there is little literature about how they are 
applied, which hampers the replication and application of findings. 
Aim: To establish which interventions were part of the UK’s most 
widely used approach to stroke physiotherapy; the Bobath Concept 
(BC). We focussed on a key aspect of physiotherapy; the treat-
ment of postural control and mobility problems. Participants and 
Methods: Using a written questionnaire constructed from previous 
work to identify the interventions used to treat postural control and 
mobility problems (1), 62 physiotherapists who regularly treated 
hospital-based patients with stroke from 25 hospitals across the UK 
reported whether interventions were a part of the BC. Frequencies 
and percentages were calculated Interventions were classified as 
follows: –‘Definitely Bobath’ if >75% of participants felt it was 
part of the BC; –‘Not sure’ if 51–75% felt it was were part of the 
BC; –‘not Bobath’ if <50% of respondents thought it was part of 
the BC. Results: Interventions involving facilitation techniques, 
practising the components of activities and mobilisations were 
considered ‘definitely Bobath’. Exercise and the use of equip-
ment were ‘not Bobath’. There was uncertainty about ‘practising 
whole tasks’ and ‘arranging independent practice’. Conclusions: 
UK stroke physiotherapists consider facilitation, mobilisation 
and practicing the components of an activity to be the ‘crux’ of 
the BC. They exclude exercise and the use of equipment and are 
uncertain about practicing whole tasks and independent practice. 
These views contrast with those of the British and international 
teachers of the BC (2, 3). Consequently, it was impossible to define 
the interventions that represent the BC. This limits the feasibility 
of further research in to the Concept. Future research should focus 
on the effectiveness of specific, well-defined interventions. 
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Introduction: The value of movement-based therapy in treating 
chronic conditions such as stroke or cerebral palsy is well recog-
nized. However, such interventions frequently require intensive 
practice in a rehabilitation setting over several weeks and are thus 
expensive in terms of time and resources. Aim: The purpose of this 
study was to determine the effectiveness of a low cost, internet-

based training program aimed at improving arm and hand function 
in adults with hemiplegic cerebral palsy. Patients and Methods: Nine 
adults with hemiplegic cerebral palsy participated in the study. An 
upper limb/hand training system consisting of a laptop, webcam, 
target light board, and hand manipulation/discrimination devices 
was installed in each participant’s home. The training protocol 
included unilateral and bilateral sequential reach movements to 
computer-generated locations on the target board and a series of 
hand sensorimotor tasks. Each training session was approximately 
40 min long and occurred 5 days/week for 8 weeks. Participants 
interacted with research personnel using webcams 2–3 times a week. 
Performance data generated during each session were transmitted 
to the laboratory via the internet. Depending upon the level of 
improvement, task difficulty was increased throughout the training 
period. Results: Internet-based home training was associated with 
a significant reduction in the duration of unilateral forward reach 
movements for both the affected and less affected arms (p<0.01), 
including a decrease in the time required to reverse movement direc-
tion from forward extension to flexion (p<0.05). During bilateral 
sequential reaching movements, reach duration also decreased as 
did the time needed to stop moving one arm and reach the target 
with the other arm (p<0.01) regardless of the order of arm move-
ment. The ability to pick up and turn over playing cards with the 
affected hand significantly increased as did the ability to manipulate 
and identify objects in the absence of visual feedback (p<0.01). A 
significant improvement in fingertip tactile discriminatory ability us-
ing a custom-designed pattern discrimination task was also seen for 
the affected hand (p=0.02). Conclusion: These results indicate that 
an 8 week home training program leads to significant improvement 
in arm and hand function in adults with hemiplegic cerebral palsy 
and demonstrates the effectiveness of existing internet technology 
in delivering movement-based therapy.

o25
DEvElopmEnt oF A FrAmEWorK 
For EviDEncE-BASED choicE oF 
outcomE mEASurES in nEurologicAl 
phySiothErApy
Tyson S.F., Connell L., Watson A., on behalf of the 
GMOM Project Team
University of Salford, Centre for Rehabilitation and Human Per-
formance Research, University of Salford, Salford, UK

Purpose: Neurological physiotherapists recognise the need to 
include standardised outcome measures s in their clinical practice 
but lack of information about the available outcome measures 
hampers utilisation. This paper reports the first stage of a project 
to identify the most clinically feasible and clinimetrically robust 
outcome measures for use in neurological physiotherapy. The aim 
of this stage of the project was to identify the domains that physi-
otherapists need to measure during a neurological assessment, the 
results of which will be used to inform systematic reviews in stage 
2. Method: Focus groups were held using 3 patient vignettes to 
represent the acute, rehabilitation and community settings. Thirty 
senior neurological physiotherapists participated and were asked 
‘what would you observe, test or measure if assessing this patient?’ 
Each of the authors analysed the data using independent thematic 
content analysis to identify and define the items and domains. 
Internal and external member checking ensured validity.  Results: 
Items from the data collection were classified in to 17 domains 
that physiotherapists need to measure: weakness; range of move-
ment/contracture; pain; muscle tone/spasticity; sensation; ataxia/
co-ordination; personal fatigue; oedema; subluxation; postural 
impairment; balance impairment; walking impairment; upper limb; 
balance disability; walking disability; mobility disability and falls. 
Conclusions and Implications: The 17 domains that physiothera-
pists need to measure during clinical assessment were identified. 
In the second stage of the project (which is currently underway) 
these domains will inform systematic reviews to identify the most 
robust outcome measures for use in clinical practice. 
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o26
pAnAh: A nEW ElEctronic AiD For BrAin-
injurED inDiviDuAlS With proSpEctivE 
mEmory AnD EXEcutivE Function DEFicitS
Lannoo E., Sabbe L.
University Hospital, Physical Medicine and Rehabilitation,  
Ghent, Belgium

Introduction: People with acquired brain injury often suffer from 
prospective memory and executive (e.g. planning, self-initiation) 
problems resulting in functional dependence in every day life. 
The recent development of electronic memory devices attempts 
to compensate for these difficulties. Aim: The study examined the 
use of PANAH, a computerized system using mobile phones to 
provide memory prompts for individuals with brain injury. Patients 
and Methods: A computerized system was developed using agent 
technology and artificial intelligence to provide memory prompts 
for the initiation of activities of daily living through mobile phone 
messages. An ABA design was used to compare self-initiated per-
formance in remembering to carry out target tasks both prior to, 
with and after the use of PANAH. 6 individuals with acquired brain 
injury living at home were included in the study. For each subject, 
5–6 target tasks were selected for which external prompting was 
necessary. Baseline observation was 2 weeks followed by 2 weeks 
of training, 2 weeks of observation with the use of PANAH and 
after discontinuation another 2 week observation period followed.  
Results: All subjects showed an increase in self-initiated activities 
following the introduction of the system, 4 subjects even achieved 
100% compared to a baseline achievement ranging from 15 to 77%. 
After discontinuing the use of PANAH, 2 subjects dropped again 
to their initial level while 3 others remained at the same level of 
independent functioning. Conclusions: PANAH can be used as 
an effective aid for the compensation of memory and executive 
deficits following acquired brain injury allowing a greater inde-
pendence in everyday life. It is as well useful as a training device 
to develop daily routines or as a permanent aid for prompting to 
carry out daily tasks. The use of mobile phones is user friendly and 
less stigmatising compared to other electronic memory devices. 
The software system still needs further development to overcome 
some practical difficulties and increase its effectiveness.

o27
thE EFFEct oF rEhABilitAtion in pAtiEntS 
With AcutE AnD SuBAcutE myocArDiAl 
inFArction
Juocevičius A., Jurgelevičienė D., Misiukienė K., Rudys A., 
Grigaliūnienė A.
Vilnius University Medical faculty Rehabilitation, Sports Medicine 
and Nursing Institute, Lithuania
The aim of this study was to evaluate the effect of comprehensive 
rehabilitation on cardiac risk reduction in elder patients with 
acute and subacute myocardial infarction (MI). Patients and 
Methods: A total 70 patients (78.9% male, 21.1% female, mean 
age 61.45±9.82 years) with acute and subacute MI, treated with 
percutaneous transluminal coronary angioplasty (PTCA), or with 
medicine, were randomized into this study. Patients took part for 
16±4 days in a standard in-patient rehabilitation program includ-
ing physical activity, psychological care, education programs. The 
following noninvasive tests were performed: 6 min walking test, 
veloergometry, spiroveloergometry. Results: All patients showed 
improvement in physical capacity and reduction of cardiac risk 
during rehabilitation. At the end of rehabilitation the best results 
of achieved work load (W; MET) and better life quality showed 
patients who were treated with PTCA (p<0.05). Conclusions: Fol-
lowing acute and subacute myocardial infarction with high cardiac 
risk, elder patients may participate in a standard rehabilitation 
program without serious complications and with a significant 
increase in physical capacity and psychosocial status. 

o28
cArDiovASculAr rESponSES During 
KnEE EXtEnSor iSoKinEtic StrEngth 
tESting in chronic hEArt FAilurE 
pAtiEntS 
Degache F., Roche F., Bernard P., Calmels P.
CHU Bellevue, Rehabilitation and Physical Medicine Unit, Saint 
Etienne, France

Objective: To assess the effects of isokinetic tests on heart rate 
in stable chronic heart failure (CHF) patients. Design: Cross-
sectional analysis of baseline data from CHF patients. Subjects: 
Twenty-five CHF patients (23 men, 2 women) of mean age 
52.6±11.2 years participated in the study. Methods: After a 10-
min warm-up on a cycle ergometer, one lower limb was tested 
on isokinetic dynamometer. Three successive repetitions of knee 
flexion-extension at an angular velocity of 60°.s-1, 180°. s-1 and 
20-repetitions at 240°. s-1 were realized. Heart rate was recorded 
on average over 5 sec and was analyzed at the start and end of 
each exercise. Then, peak V

.
O2 was assessed during maximal 

incremental test on cycloergometer. Results: Maximal values 
of heart rate were obtained during incremental exercise testing 
(cycloergometer) with respective means of 117.6±22.0 bpm. 
This corresponds to 97.6±14.0 % of the maximal HR noted at 
peak V

.
O2. Conclusion: This study confirms that muscle strength 

isokinetic tests for CHF patients must be performed under the 
supervision of experimented clinician, who should judge the 
value and feasibility of the endurance test. The lowest velocities 
and a small number of repetitions appeared as the most secure 
procedures.

o29
EnDurAncE trAining incrEASES AEroBic 
cApAcity But DoES not AFFEct iSoKinEtic 
lEg muSclE StrEngth in chronic hEArt 
FAilurE 

Degache F., Calmels P., Garet M., Barthelemy J.C., 
Costes F., Roche F.
CHU Bellevue, Rehabilitation and Physical Medicine Unit, Saint 
Etienne, France

Background: In patients with CHF, physical reconditioning 
improves exercise tolerance and endurance capacity. However, 
there is no evidence that endurance training programs affect 
skeletal muscle strength in such patients. Design: The present 
study investigates the effects of endurance training on isokinetic 
skeletal muscle strength and on aerobic capacity in chronic heart 
failure (CHF) patients. Methods: Eleven stable CHF patients 
(8 men, mean aged 54.3 years. and women, mean aged 49.3 
years.) participated in a classical controlled inhospital 8-week 
endurance training program. Progressive incremental exercise 
tests with gas exchange analysis and isokinetic strength meas-
urements of knee flexors and extensors were conducted in all 
subjects before and after training at different angular velocities 
(60, 180, 240°/s).  Results: After training, peak V

.
O2 improved 

significantly (from 16.3±3.3 to 20.7±4.0 ml/kg/min; p<0.002) 
as did New York Heart Association (NYHA) functional class 
(2.2±0.4 to 1.5±0.5; p<0.001). Conversely, isokinetic strength 
at all angular velocities studied was unchanged after the train-
ing program. Conclusion: Isokinetic muscle strength was not 
improved in CHF patients participating in a endurance training 
program. A combined endurance and resistance protocol might 
be helpful for these patients whose frequently altered muscle 
strength undoubtedly contributes to their poor quality of life 
for everyday activities.
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o30
comBinED EnDurAncE-rESiStAncE 
trAining vErSuS EnDurAncE trAining in 
pAtiEntS With chronic hEArt FAilurE
Beckers P.1, Denollet J.1, Possemiers N.2, Vrints C.1, 
Conraads V.1

1University Hospital Antwerp, Dept. of Cardiology, Edegem, Bel-
gium; 2Tilburg University, Dept. of Medical Psychology, Tilburg, 
The Netherlands
Introduction: Exercise training is an important non-pharmacologic 
adjunct to the treatment of chronic heart failure (CHF). Despite 
persisting controversy, the effect of resistance training on muscle 
strength and endurance might be highly relevant to CHF patients. 
Aim: This study was designed to compare the effects of combined 
endurance-resistance training (CT) with endurance training (ET) 
only on sub-maximal and maximal exercise capacity, ventilatory 
prognostic parameters, safety issues and quality of life in patients 
with CHF. Patients, Methods and Results: Fifty-eight CHF patients 
(NYHA class II-III) were randomized either to 6 months CT (n=28, 
58 years±11, left ventricular ejection fraction [LVEF] 26%±7, 
VO2peak 18.1 ml/kg/min±4.5) or ET (n=30, 59 years±11, LVEF 
23%±9, VO2peak 21.3 ml/kg/min±6.2). The increase in steady state 
workload (SSW; +63% vs+31%, p=0.007) and the decrease in heart 
rate at SSW (p=0.002) were significantly larger in CT- compared 
to ET-trained patients. Maximal exercise capacity (i.e.; VO2peak, 
maximal workload) and work-economy (Wattmax/VO2peak) 
evolved similarly. VO2peak halftime was reduced following CT 
(p=0.001). Maximal strength in upper limbs increased significantly 
(p<0.001) in favour of the CT-group. CT also had a beneficial 
effect on health-related quality of life; i.e., 60% of CT-trained 
patients versus 28% of ET-trained patients reported a decrease in 
cardiac symptoms (OR=3.86, 95% CI 1.11–12.46, p=0.03). There 
were no differences with regard to improved LVEF, evolution of 
left ventricular dimensions, nor outcome data (mortality and car-
diovascular hospital admissions during follow-up). Conclusions: 
In CHF patients, CT had a more pronounced effect on sub-maxi-
mal exercise capacity, muscle strength and quality of life. The 
absence of unfavourable effects on left ventricular remodelling 
and outcome parameters is reassuring and might facilitate further 
implementation of this particular training modality.
Reference: 
1. This abstract is submitted as an article to “Circulation”.

o31
EnhAncEmEnt oF iSoKinEtic muSclE 
StrEngth With A comBinED trAining 
progrAm in chronic hEArt FAilurE
Degache F., Calmels P., Garet M., Barthelemy J.C., 
Costes F., Roche F.
CHU Bellevue, Rehabilitation and Physical Medicine Unit, Saint 
Etienne, France

Background: Patients with Chronic Heart Failure (CHF) exhibit 
an impaired exercised tolerance that dramatically limits their 
functional capacity and alters their quality of life. Design: The aim 
of this study was to compare the effects of two types of training 
programs on isokinetic muscle strength and aerobic capacities in 
patients with CHF. Methods: A group of 23 stable CHF patients 
included consecutively followed an exercise training program, 3 
days a week during 8 weeks. The first group (P1, n=11) exercised 
on a cycloergometer during 45 min at 65% of peak V

.
O2. The 

second group (P2, n=12) followed a 45 min combined bicycle 
and quadricipital strength training. Strength training consisted 
of 10 series of 10 repetitions at 70% of maximal voluntary force. 
Incremental maximal cardiopulmonary exercise tests as well as an 
isokinetic quadricipital dynamometry evaluation were performed 
before and after training. Results and Conclusions: In P1, peak   
increased by 20% (22.3±4.9 vs. 17.8±4.5 ml.min-1. kg-1; p<0.05) 

without any significant change in isokinetic muscle strength. 
In P2, peak VO2 improved within the same range (20.5±2.8 vs. 
18.6±3.7 ml.min-1.kg-1; p<0.01). This last rehabilitation program 
significantly increased isokinetic muscle strength at each angular 
velocities (+10.5±13.5%; +5.6±7.0; p<0.03, 180°.s-1 and 60°.s-1, 
respectively). Only the combined endurance/strength training 
program was associated with an improvement in both peak V

.
O2 

and peripheral muscle strength, two significant parameters of 
outcome and quality of life in CHF.

o32
rEproDuciBility oF thE SElF-controllED 
SiX-minutE WAlKing tESt in hEArt 
FAilurE pAtiEntS
Carvalho V.O., Guimaraes G.V., Bocchi E.A.
Heart Institute (InCor) of Sao Paulo Medical School, Sao Paulo, 
Brazil
Introduction: The six-minute walk test (6WT) has been proposed 
to be a submaximal test, but could actually demand a high level 
of exercise intensity from the patient, expressed by a respiratory 
quotient (RQ) >1.0, following the guideline recommendations. 
Standardizing the 6WT using the Borg scale was proposed to make 
sure that all patients undergo a submaximal walking test.  Purpose: 
To test the reproducibility of the 6-min treadmill cardiopulmonary 
walk test (6CWT) using the Borg scale and to make sure that all 
patients undergo a submaximal test. Methods: Twenty-three male 
heart failure patients (50±9 years) were included; these patients had 
both ischemic (5) and non-ischemic (18) heart failure with a left 
ventricle ejection fraction of 23±7%, were diagnosed as functional 
class NYHA II-III and were undergoing optimized drug therapy. 
Patients were guided to walk at a pace between ‘relatively easy 
and slightly tiring’ (11 and 13 on Borg scale). The 6CWT using 
the Borg scale was performed two times on a treadmill with zero 
inclination and patient control of speed with an interval of 24 h. 
During the sixth minute, we analyzed ventilation (VE, L/min), 
RQ, Oxygen consumption (VO2, ml/kg/min), VE/VCO2 slope, 
heart rate (HR, bpm), systolic blood pressure (SBP, mmHg), 
diastolic (DBP, mmHg) blood pressure and distance. Results: 
The intraclass correlation coefficients at the sixth minute were: 
HR (ri=0.96, p<0.0001), VE (ri=0.84, p<0.0001), SBP (ri=0.72, 
p=0.001), distance (ri=0.88, p<0.0001), VO2 (ri=0.92, p<0.0001), 
SlopeVE/VCO2 (ri=0.86, p<0.0001) and RQ<1 (ri=0.6, p=0.004).  
Conclusion: Using the 6CWT with the Borg scale was reproduc-
ible, and it seems to be an appropriate method to evaluate the 
functional capacity of heart failure patients while making sure 
that they undergo a submaximal walking test.

o33
EFFEct oF multi-DiSciplinAry 
rEhABilitAtion in hEArt FAilurE pAtiEntS
Kutuzova A., Petrova N.N.
Pavlov’s State Medical University, State St. Petersburg Uni-
versity; Almazov’s Heart, Blood and Endocrinology Center, St. 
Petersburg, Russia
Emotional dysfunction is well-known in coronary and heart fail-
ure (HF) patients. Possibly better health outcomes in HF could 
be associated not only with physical but with multi-disciplinary 
rehabilitation involving psychological intervention. Aim: To as-
sess the effect of multi-disciplinary rehabilitation in patients with 
HF and affective disorders. Patients and Methods: Comparative 
study was performed. 301 patients (197 men and 104 women, 
age, 60±1.4 years, left ventricular ejection fraction, 49±2.4%) 
with HF (NYHA I:II:III:IY as 9%: 47%: 36%: 8%) after stabi-
lization of standard drug treatment were involved into physical 
rehabilitation (n=169), psychological intervention (n=25) and 
control (n=107) groups. The rehabilitation programme includes 
3–5 days/week walking sessions lasting 20–60 min. Walking 
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velocity level was individually ranged according to perceived 
dyspnoea, fatigue, palpitation. The psychological intervention 
includes 6 sessions (18 h) of relaxation therapy. 6-min walk 
test (6MW), quality of life (QoL) (SF-36), depression and 
anxiety (Spielberger and Zung self-rated scales) were assessed 
at baseline, pre-discharge, 3 and 12 months after discharge. 
Results: At baseline HF patients were depressed and anxious 
in 52% and 95% cases respectively. The expected outcome of 
the physical rehabilitation was associated with 6MW and QoL 
increase (p<0.05). Physical rehabilitation was also associated 
with reduction in depressive symptoms and anxiety (p<0.02). 
The effect of relaxation therapy was associated with anxiety 
decrease (p<0.02), QoL increase (p=0.001). In addition patients 
involved into relaxation intervention demonstrated better 6MW 
(p<0.001). In the control group 6MW and quality of physical, 
emotional and social functioning were lower during the whole 
12-months period. Affective disorders decrease was not observed 
in the control group. Conclusion: Multi-disciplinary (physical 
and psychological) rehabilitation in heart failure patients with 
affective disorders suggests better quality of life, mental and 
physical health outcomes.

o34
pSychomEtric propErtiES oF thE gErmAn 
vErSion oF thE mAcnEW hEArt DiSEASE 
QuAlity oF liFE QuEStionnAirE
Gramm L.1, Meffert C.1, Farin E.1, Jaeckel W.H.1,2 
1Albert Ludwig University Medical Center Freiburg, Dept. of 
Quality Management and Social Medicine, Freiburg; 2Hochr-
hein Institute for Rehabilitation Research, Bad Saeckingen, 
Germany

Introduction: The MacNew Heart Disease Quality of Life Ques-
tionnaire (MacNew) was developed to measure health related 
quality of life in patients participating in cardiac rehabilitation. 
It contains 27 items subdivided to three scales: an emotional 
scale, a social scale and a physical scale. The time frame of the 
questionnaire is scheduled for two weeks. International stud-
ies yield a satisfying validity, reliability and sensitivity of the 
MacNew (Höfer et al., 2004). Investigations of the psychometric 
properties of the German version of the MacNew in the German 
rehabilitation system is still pending. Aim: The aim of this work 
is to investigate the psychometric properties (acceptance, internal 
consistency, factor structure, sensitivity) of the German version 
of the MacNew. Patients and Methods: The MacNew was filled 
out by 3611 inpatients from 36 cardiac rehabilitation centres at 
the beginning (t0) and the end of rehabilitation (t1). The mean 
age was 69.7 years (SD=7.3). 35.2% of the patients were women. 
Cardiac events included myocardial infarction (45.6%), Bypass 
operation (43.9%), PTCA (39.6%) and valve operation (18.7%).  
Results: Two items had more than 7% missing data: For item 17 
(limitations in doing sports or exercising) 10.1% were missing 
and for item 27 (limitations in sexual intercourse) 25.1%. For 
84.5% of the patients all scales could be computed. We found 
neither floor nor ceiling effects. Response rate at t1 was 87.8%. 
Internal consistency was α=0.78 for the physical scale, α=0.88 
for the social scale, α=0.93 for the emotional scale and α=0,94 
for the global scale. Confirmatory factor analysis could not 
reproduce the proposed factor structure (χ2=3342,185; df=227; 
p<0.001; CFI=0.93; RMSEA=0.062). The effects found between 
t0 and t1 ranged from d=0.80 (emotional scale) to d=0.91 (global 
scale). For 63.9% the improvement was clinically important 
(Dixon et al., 2002). Conclusion: The MacNew is an accepted, 
internal consistent questionnaire to asses the health related 
quality of life of inpatients participating in cardiac rehabilita-
tion. Furthermore the MacNew is applicable for measuring 
changes during cardiac rehabilitation. Its proposed structure of 
three factors could not be confirmed. As Dempster et al. (2004) 
proposed future research should focus on finding a better fitting 
factorial structure.

o35
thE EFFEctS oF coEnZymE Q10 in EArly 
rEhABilitAtion AFtEr AcutE coronAry 
SynDromE
Lukmann A., Ojamaa M., Veraksitch A., Vihalemm T., 
Zilmer M., Maaroos J.
University of Tartu, Estonia 

Aim: To investigate the effect of coenzyme Q10 (CoQ10) on the 
changes of several functional and biochemical parameters dur-
ing early rehabilitation after acute coronary syndrome (ACS). 
Methods: 2–4 weeks after ACS the patients started with 50 min 
exercise therapy sessions three times a week with an overall length 
of 12 weeks. 58 patients were randomized into 2 subgroups: 31 
patients received CoQ10 (gelatine capsule form CoQ10 dissolved 
in soya bean oil, Pharma Nord)100/200 mg/day (1/7 weeks) and 
27 patients received placebo according to the similar scheme. The 
patients underwent breath-by-breath bicycle cardiopulmonary 
testing before and after the rehabilitation programme, while the 
functional indices of cardiorespiratory system, the markers of car-
diometabolic risk factors and oxidative stress were measured: peak 
oxygen consumption and maximal workload, total cholesterol, 
HDL-cholesterol, LDL-cholesterol, triglycerides, ultra-sensitive 
C-reactive protein, conjugated dienes, baseline conjugated dienes, 
oxidized LDL and human autoantibodies against oxidized LDL. 
Results: After administrating the CoQ10 in early rehabilitation after 
ACS most of the indices of cardiorespiratory reserve and functional 
capacity revealed a significant increase. In the study group the 
improvement in aerobic capacity was more significant than in the 
control group. The markers of cardiometabolic risk and oxidative 
stress did not demonstrate statistically significant change neither 
in the study group nor in the control group.

Table I. The improvement in the indices of cardiorespiratory function 
and exercise capacity in early rehabilitation after ACS 

Coenzyme Q10

x°±Sx
Placebo
x°±Sx

1. Oxygen consumption at anaerobic 
threshold (VO2 AnTh; ml/min/kg) 
before

17.43±3.73 16.91±3.70

2. Oxygen consumption at anaerobic 
threshold (VO2 AnTh; ml/min/kg) 
after

19.83±4.63** 19.10±4.54*

3. Workload at anaerobic threshold 
(WAnTh,;watts) before

105.38±24.37 95.19±31.91

4. Workload at anaerobic threshold 
(WAnTh,;watts) after

119.47±37.93* 110.43±34.44*

o36
AmBulAtory lEFt vEntriculAr ASSiSt 
DEvicES: outcomES oF An inpAtiEnt 
rEhABilitAtion progrAm
Bowman M., Faux S., Brooke K., Sun C., Wilson S.
St Vincent’s Hospital, Dept. of Rehabilitation Medicine, Sydney, 
Australia 
Introduction: The past decade has seen the development of 
implantable left ventricular assist devices (LVAD) as a manage-
ment option for end stage heart failure. LVAD therapy improves 
cardiac output and exercise capacity (1), and may be used as 
bridging therapy (whilst awaiting heart transplantation) or as 
destination therapy (to prolong life for end stage disease). There 
is a paucity of information regarding the role of multidisciplinary 
rehabilitation for this condition (2). Aim: To provide an overview 
of the rehabilitation management of this condition by way of a 
case series. Patients and Methods: A retrospective audit of data 
from consecutive admissions to the Sacred Heart Rehabilita-

J Rehabil Med Suppl 47



61Oral Presentations

tion Unit between 2004 and 2007 following insertion of LVAD. 
Results: A total of 9 patients were admitted for rehabilitation. 
Mean admission Functional Independence Measure (FIM) was 
91, and mean discharge FIM was 100. Complications included 
embolic stroke, arrhythmia, cardiac failure, and infection. Im-
provements in exercise parameters were achieved. Conclusions: 
The main role of rehabilitation following LVAD insertion is for 
those patients with severe debility and for neurological compli-
cations. Rehabilitation improves physical function, but precise 
guidelines for exercise training are yet to be determined. The 
LVAD is a complex device and medical complication rates are 
relatively high.
References:
1. Kennedy MD, et al. Function, eligibility, outcomes and exercise capacity 
associated with left ventricular assist devises. Journal of Cardiopulmonary 
Rehabilitation 2003; 23: 208–217.
2. Perme CS, et al. Early mobilisation of LVAD recipients. Texas Heart 
Institute Journal 2006; 33: 130–133.

o37
FunctionAl clAuDicAtion DiStAncE: 
A rEliABlE mEASurEmEnt to ASSESS 
WAlKing cApAcity in pAtiEntS With 
intErmittEnt clAuDicAtion 

Kruidenier L.M.1, Nicolaï S.P.A.1, Willigendael E.M.1, de 
Bie R.2, Bollen E.C.M.1, Teijink J.A.W.1

1Atrium Medical Centre Parkstad, Dept. of Surgery, Heerlen; 
2Maastricht University, Dept. of Epidemiology, Maastricht, The 
Netherlands

Introduction: Disease severity and functional impairment in 
patients with intermittent claudication is usually quantified by 
the measurement of pain-free walking distance (intermittent 
claudication distance (ICD)) and maximal walking distance 
(absolute claudication distance (ACD)). However, the distance 
at which a patient would prefer to stop because of claudication 
pain is a much more accurate reflection of functional capacity 
in patients with intermittent claudication. We conducted a study 
in which the distance a patient prefers to stop was defined as 
the functional claudication distance (FCD), and estimated the 
reliability of this measurement. Aim: The aim of this study was 
to determine the reliability of FCD compared to the reliability 
of ICD and ACD. Patients and Methods: In this clinical reli-
ability study, patients with intermittent claudication, following 
a supervised exercise program, were recruited from private 
physiotherapy practices. Inclusion criterion was intermittent 
claudication with an ACD of <1600 m on a standard progressive 
treadmill test. Exclusion criteria were the inability to walk on 
the standard treadmill protocol and reasons for discontinuing 
the treadmill test other than intermittent claudication. Enrolled 
patients performed a standard treadmill protocol twice within a 
period of three weeks. During each treadmill test ICD, FCD and 
ACD were determined. The primary endpoint was the reliability 
of walking distances as represented by the calculated intra-class 
correlation coefficients (ICC) and coefficients of variation (CV). 
The ICC may be between 0 and 1, in which 0 means not reliable 
and 1 highest reliability. CV represent the extent of variabil-
ity between two repeated measurements. Results: Fifty-seven 
patients were included in this study. For one patient no FCD 
was measured, for unknown reasons, resulting in 56 patients 
available for the reliability analysis of FCD. The ICC of ICD, 
FCD and ACD were 0.940, 0.959, and 0.975, respectively. CV 
showed similar results, with 21.7%, 18.8%, and 13.2% respec-
tive variability between two measurements for ICD, FCD, and 
ACD. Conclusion: FCD is a highly reliable measurement for 
determining functional capacity in trained patients with intermit-
tent claudication. This measurement could be used alongside or 
instead of ICD in future studies. 

o38
community-BASED SupErviSED EXErciSE 
thErApy For intErmittEnt clAuDicAtion: 
onE yEAr rESultS
Kruidenier L.M.1, van Pul K.M.1, Nicolaï S.P.A.1, de Bie R.2, 
Welten R.J.T.J.1, Teijink J.A.W.1

1Atrium Medical Centre Parkstad, Dept. of Surgery, Heerlen; 
2Maastricht University, Dept. of Epidemiology, Maastricht, The 
Netherlands

Introduction: Exercise therapy is a highly efficacious treatment 
for symptomatic relief in patients with intermittent claudication. 
Supervised exercise therapy (SET) is superior to non-supervised 
exercise programs (1). Results in literature are based on SET in 
a clinical setting. The major disadvantage of clinic-based SET is 
limited capacity. Furthermore, transport of patients to the hospital 
is expensive and time consuming. Therefore, a community-based 
concept of SET was developed (2). In this concept, patients with 
intermittent claudication are referred to trained private physi-
otherapists, equally dispersed over the region. Aim: The aim of 
this study was to determine effects after one year of SET in a 
community-based setting. Patients and Methods: All consecutive 
patients presenting at the vascular outpatient clinic with inter-
mittent claudication, starting with community-based SET were 
potentially eligible. Exclusion criterion was the inability to walk 
the baseline treadmill test. SET was administered according to the 
guidelines of the Royal Dutch Society for Physiotherapy (3). At 
baseline and at 1, 3, 6 and 12 months of follow up a progressive 
treadmill exercise test was administered. Primary outcome meas-
urement was mean increase in percentage of absolute claudication 
distance (ACD) compared to baseline. Results: From January 2005 
through July 2006, 248 consecutive patients started community-
based SET. After 12 months, 121 patients completed the program. 
Fifteen patients discontinued, stating they were satisfied with the 
regained walking distance. Main reasons for the remaining 112 
patients for discontinuing were intercurrent disease, dissatisfaction 
with their walking distance and insufficient motivation for continu-
ing the program. Mean percentages increase in ACD after 1, 3, 6 
and 12 months were 84%, 172%, 198%, and 199%, respectively 
(p<0.001).  Conclusion: Supervised exercise therapy in a commu-
nity-based setting is a promising approach to provide conservative 
treatment for patients with intermittent claudication. 
References:
1. Bendermacher BL, et al. Supervised exercise therapy versus non-super-
vised exercise therapy for intermittent claudication. Cochrane Database Syst 
Rev. 2006; 2: CD005263.
2. Willigendael EM, et al. The development and implementation of a regional 
network of physiotherapists for exercise therapy in patients with peripheral 
arterial disease, a preliminary report. BMC Health Serv Res 2005; 12: 49.
3. Jongert MWA, et al. KNGF-richtlijn Claudicatio Intermittens. Nederlands 
Tijdschrift voor Fysiotherapie 2003; Suppl: 3–58.
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rEcurrEnt complAintS oF intErmittEnt 
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1Dept. of Surgery, Division of Vascular Surgery, Atrium Medical 
Centre Parkstad, Heerlen; 2Dept. of Epidemiology/KEMTA, Uni-
versity of Maastricht, The Netherlands

Introduction: Exercise therapy is recognised as the primary treat-
ment for patients with intermittent claudication. If there is a role for 
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exercise therapy as secondary treatment is unknown. Aim: This pilot 
cohort study investigates whether supervised exercise therapy has 
clinical benefits in patients with recurrent complaints of intermittent 
claudication after a previous successful peripheral vascular interven-
tion. Patients and Methods: Consecutive patients were included 
returning to the vascular surgery outpatient clinic with recurrent 
complaints of intermittent claudication after a successful vascular 
intervention at least one year before and with a restenosis of at least 
50% in the previous treated arterial segment. Patients received a 
standard program of community based supervised exercise therapy 
according to the national physiotherapy society guideline. Main ex-
clusion criterion was the inability to walk the baseline treadmill test 
for at least 10 m. Main outcome measurements: initial claudication 
distance (ICD) and absolute claudication distance (ACD), measured 
by a progressive treadmill test at baseline and at one, three, and six 
months of follow-up. Results: Twenty-three consecutive patients 
were included. A total of 60.9% of patients completed the supervised 
exercise therapy program. The mean percentage of increase of ICD 
was 411% (p=0.002) after a follow-up of 6 months. The increase in 
ACD at 6 months was 317% (p=0.002). In none of the patients who 
completed the program, a re-intervention occurred. Conclusion: Sixty 
percent of patients with recurrent complaints of intermittent claudica-
tion after a previous successful vascular intervention, have clinically 
significant benefits of a supervised exercise therapy program. These 
benefits include facilitating their quality of daily life, as well as 
evasion of a second vascular procedure with associated morbidity 
and mortality. This study forms the basis for further research on 
expanding the indications for supervised exercise therapy.

o40
rEliABility oF trEADmill tESting in 
pEriphErAl ArtEriAl DiSEASE – A mEtA-
rEgrESSion AnAlySiS
Nicolaï S.P.A.1, Viechtbauer W.2, Kruidenier L.M.1, 
Candel M.J.J.M.2, Prins M.H.3, Teijink J.A.W.1

1Atrium Medical Center Parkstad, Dept. of Vascular Surgery, 
Heerlen; 2Maastricht University, Dept. of Statistics, Maastricht; 
3Maastricht University, Dept. of Epidemiology/KEMTA, Maas-
tricht, The Netherlands

Background: Treadmill testing is the primary assessment tool 
for evaluating walking ability in patients with peripheral arterial 
disease. Different treadmill protocols are being used, both several 
continuous (C-) as well as graded (G-) protocols. Outcome measures 
reported are the initial claudication distance (ICD) and the absolute 
claudication distance (ACD). The use of different protocols might 
hamper the ability to compare results of different studies. Ideally, 
future studies should use a treadmill protocol that has the highest 
reliability. Patients and Methods: We conducted a meta-analysis 
to identify the most reliable treadmill protocol. Reliability was 
assessed by the intraclass correlation coefficient (icc), which may 
be between 0 (not reliable) and 1 (highest reliability). We searched 
Medline (until February 2008) and hand searched the reference list 
for relevant articles. There were no restrictions on language. Ran-
domised controlled trials assessing reliability of treadmill testing 
were identified. Inclusion criteria were the use of a C- or G-protocol, 
repetition of the protocol within 3 weeks and a reported or calculated 
icc. We developed a meta-regression method for the icc, which 
was applied to identify dependency of the C- and G-protocol and 
velocity and grade of the treadmill on the ICD and ACD. Results: 
We identified 8 studies in which 658 patients were included. Meta-
regression analysis showed reliability of the ICD of the C- and 
G-protocol (as assessed by the icc) of 0.85 and 0.83 respectively, 
without dependency of the reliability on velocity or grade. For the 
ACD reliability was significantly better for the G-protocol (0.94) 
than for the C-protocol; reliability of the C-protocol was dependent 
on grade of the treadmill (0%, 10% and 12%) with an mean icc of 
0.76, 0.89, and 0.9, respectively. Conclusions: A graded treadmill 
assessment protocol has the highest reliability using the absolute 
claudication distance as outcome measurement.

o41
mAnuAl DrAinAgE With or Without 
DEEp oScillAtion® in loWEr EXtrEmity 
oEDEmA
Theys S., Deltombe T., Legrand C., Hanson P.
Cliniques Universitaire Godinne, Dept. of Physical and Rehabilita-
tion Medicine, Yvoir, Belgium

Purpose: Post thrombotic syndrome and lymphatic disease are a 
major source of oedema. Once developed, it becomes a chronic 
and substantial problem, with no ideal method of reduction. 
Manual drainage (MD) is frequently used but its efficacy, alone, 
is limited. Add the deep oscillation® of the Hivamat®200 an inter-
esting effect? The purpose of this study was to evaluate whether 
MD and Hivamat® applied separately or simultaneously increase 
the reduction of oedema and to assess the relative merits of each 
treatment. Method: From Sept 1st to Nov 30th 2007, 10 consecutive 
patients (3 males, 7 females; mean age 40 years, range 83 to 55 
years) with unilateral old oedema (6 phleboedemas – PO – and 
4 lymphoedemas – LO) of the lower limb were included in this 
study. MD and Hivamat® were used twice: once separately, once 
simultaneously. The 16 min session of the 3 procedures were 
spaced in time by 15 min rest. The order of execution offered 6 
possibilities and was at random permuted after each case. Using 
a Hg plethysmograph (SeriMed PL2) gauge fitted at 10 cm below 
the knee, relative volumetric variation was assessed continuously 
during all the study (108 min). Results: Whatever the technique, 
all limbs experienced a progressive calf reduction. Volumetric calf 
decrease reaches 0.0902 %∂V/min manually, 0.0711 %∂V/min by 
mean of Hivamat® and 0.1568 %∂V/min by mean of simultane-
ously methods. These data show that the combined method promote 
greater decongestion than the MD alone, MD decongestion whose 
is superior to the Hivamat® alone. Our study failed to detect major 
differences between PO and LO, possibly related to the small 
number of subjects. Further studies in a larger number of patients 
are needed to clarify the involved mechanism and differences 
between methods. Conclusion: This small study suggests that the 
addition of Hivamat® to the MD could improve treatment outcome 
in patients with lower limbs oedema. Subjects did not feel any 
discomfort. No adverse reactions were recorded. 

o42
vAliDAtion oF thE Dutch vErSion oF thE 
WAlKing impAirmEnt QuEStionnAirE
Verspaget M.1, Nicolaï S.P.A.1, Kruidenier L.M.1, 
van Pul K.M.1, Welten R.J.T.J.1, Teijink J.A.W.1 
1Atrium Medical Center, Dept. of Vascular Surgery, Heerlen, The 
Netherlands

Introduction: The Walking Impairment Questionnaire (WIQ) is a 
frequently used method to evaluate patients with peripheral arterial 
disease (PAD). The WIQ was validated in the English language in 
1990 and evaluates the degree of walking impairment in patients 
with intermittent claudication (IC) on a scale from 0 to 1. The WIQ 
is a short and easy questionnaire containing three domains; walking 
distance, speed and the ability to climb stairs.  Objective: The aim 
of this study is to validate the Dutch version of the Walking Impair-
ment Questionnaire (WIQ) for patients with symptomatic peripheral 
arterial disease (PAD). Patients and Methods: Translation of the 
WIQ was performed according to the formal forward-backward 
translation method. Cultural adaptation took place for the first 
domain, walking distance, in which ‘American feet’ and ‘living 
blocks’ were translated into meters. Hundred and twenty patients 
filled out the Dutch version of the WIQ, as well as two generic 
quality of life questionnaires, RAND-36 and EuroQol. To measure 
the functional (FCD) and absolute claudication distance (ACD) a 
treadmill test was performed. Applicability, expressed as concurrent 
validity, construct validity and internal consistency, was determined 
by comparing three domains of the WIQ with the quality of life 
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questionnaires and walking distances as described above. Results: 
The concurrent validity, expressed as the Spearman rank correlation 
coefficient between the WIQ and ACD, was 0.50 (p<0.001). The 
correlation coefficient of the construct validity between the WIQ 
and the EuroQol was 0.40 (p<0.001). Significant correlations were 
found between the WIQ and three domains of the RAND-36. Clinical 
relevance of the WIQ was shown by dividing the total scores of the 
WIQ in tertiles (0–0.32, 0.32–0.51 to 0.51–0.96) and calculating the 
corresponding means of the ACD (170 m (SD 66), 300 m (SD 134) 
to 352 m (SD 184)). Internal consistency determined by Cronbach’s 
alpha was 0.92.  Conclusion: This study shows that the Dutch version 
of the WIQ is a valid and reliable instrument for measuring walking 
impairment in patients with intermittent claudication.

o43
common goAlS in mEDicAl 
rEhABilitAtion oF oStEoArthritiS AnD 
cArDiovASculAr DiSEASES 
Nemes D.1, Dragoi M.1, Poenaru D.1, Cristea C.1, Popa D.1, 
Suciu O.1, Dragoi R.1, Ilia I.1, Puenea G.1, Cretu O.1, 
Nemes C.2

1Victor Babes University of Medicine and Pharmacy, Timisoara; 
2Timişoara City University and Emergency Hospital, Medical Lab, 
Timisoara, Romania

Aim: The purpose of this review is to point out the common goals of 
the medical rehabilitation in cardiovascular disease and osteoarthritis. 
Materials and Methods: We studied 52 elderly patients, 25 men and 
27 women, diagnosed with 1st degree HTA, moderate osteoarthritis. 
In addition all patients present different risk factors for the cardiovas-
cular and osteoarthritis. The rehabilitation program, with a duration 
of 6 months consisted of 60 min/day of moderate physical activity, 
5 days per week. The physical training hour has been structured 
into 3 parts. As general assessment tool of life quality in medical 
rehabilitation management of cardiovascular and arthritis patient was 
used Functional Independence Measure (FIM) score. Results: After 
6 months of moderate physical training all patients have presented 
a decrease of the systolic and diastolic values of the arterial blood 
pressure and improvement of characteristic lab parameters. The 
weight loss and the decrease of the waist’s circumference have been 
noticed. All patients have presented an improvement of the articulate 
mobility, of the muscle tone and also a pain decrease and joints stiff-
ness decrease. FIM score had an improvement of 50% from baseline. 
Conclusions: A regular physical activity is extremely important in 
order to maintain the health, having beneficial effects for the arterial 
hypertension and also for the osteoarthritis: improves the functional 
capacity of the patient, reduces the risk factors and/or aggravation 
for the main diseases, increasing the patients’ quality of life.
References:
1. Gary J, et al, Members. Exercise standards: a statement for health pro-
fessionals from the American Heart Association. Circulation 1990; 82: 
2288–2322.
2. Hochberg MC, et al. Guidelines for the medical management of osteoar-
thritis. Part II. Osteoarthritis of the knee. American College of Rheumatology. 
Arthritis Rheum 1995; 38: 1541–6.

o44
BoDy BioElEctricAl impEDAncE in 
DiABEtES mEllituS AnD thE moDiFicAtionS 
proDucED By cArDio-rESpirAtory 
phySicAl Activity
Rodriguez-Rodríguez L., Dumitrana C., Ramiro M., 
Barca I., Lopez E., Pascual F. 
Service Physical Medicine and Rehabilitation, Hospital Clinico, 
Madrid, Spain
Introduction: In Diabetes Mellitus type II there is scientific evi-
dence of the modification of body composition. Aim: To evaluate, 

using bioelectrical impedance analysis (BIA), the body composi-
tion between healthy subjects and diabetics; and to evaluate the 
effect of programmed aerobic physical activity in patients with 
diabetes mellitus type II. Materials and Methods: 50 subjects. 
25 healthy subjects and 25 diabetics. Determined: Age, sex, 
body mass index (BMI), glycemia, heart rate and blood pressure. 
Calculated by BIA: Total body water (TBW), intracellular water 
(ICW), extracellular water (ECW), fat free mass (FFM) and to-
tal fat mass (TFM). 17 diabetics were included in a program of 
cardio-respiratory physical activity 3 days a week for 2 months. 
Glycemia, six minutes walking test and BIA were obtained pre and 
post-activity. Results: Statistically significant differences (p<0.05) 
were found among groups:

Diabetic Non-diabetic

Age (years) 54.3 49
BMI 32.6 26.6
Fat mass (%) 40.6 33.4
Muscle mass (%) 59.4 65.7
Impedance 
1 KHz
50 KHz

555.8
476.2

621.5
531.8

Reactance 
50 KHz
100 KHz

88.2
70.44

98.3
78.6

The BIA and the six min walking test results improve in the diabetic 
group after the physical program (p<0.05). A moderately negative 
correlation was observed between the BMI and the impedance re-
sults (p=0.01), and between the age and reactance (p=0.003). The 
glycemias obtained a positive correlation with the impedanciometry 
(p=0.003). Conclusions: 1) There are differences in body composition 
between diabetics and non-diabetics. 2) The BIA shows a correlation 
between BMI and glycemia in diabetics. 3) The impedance values 
decrease approaching those of non-diabetics, which is correlated to 
the modification in the body composition. 4) There is an improve-
ment in the respiratory function and a decrease in the glycemia in 
diabetics after a programmed aerobic physical activity.
Reference:
1. Nakao T, Kanazawa Y. Body protein index based on bioelectrical imped-
ance analysis is a useful new marker assessing nutritional status.

o45
EvAluAtion oF oStEoporoSiS With 
pEriphErAl QuAntitAtivE computED 
tomogrAphy AnD FActorS inFluEncing 
BonE loSS in pArAplEgiA
Dionyssiotis Y.1,2, Petropoulou K.3, Trovas G.1, 
Papagelopoulos P.1, Rapidi C.A.3, Lyritis G.P.1, 
Papaioannou N.1 
1Laboratory for Research of the Musculoskeletal System, Uni-
versity of Athens, KAT Ηospital, Kifissia; 2Rehabilitation Dept., 
Rhodes General Hospital, Rhodes Island; 32nd Rehabilitation Dept., 
National Rehabilitation Center, Athens, Greece
Aim: To compare changes in bone parameters in paraplegic men 
and able-bodied controls and to assess the influence of factors in 
bone loss. Patients and Methods: To calculate bone parameters: 
bone mineral density (BMD) trabecular, BMD total and BMD 
cortical, cortical thickness and Stress Strain Index, a bone strength 
estimator at 14% (SSIPol2) and 38% (SSIPol3) of the tibia length 
proximal to the distal end of the tibia, and to study the influence of 
positive and negative factors (age at injury, duration of paralysis 
(DoP), spasticity, ambulation and daily activities) on bone struc-
ture, 31 complete chronic paraplegic men (>1.5 years) separated 
in group A [n=16, Thoracic (T) 4–T 7 neurological level of injury 
(NLoI)] and group B (n=15, T 8–T 12 NLoI) compared with 
30 healthy men as control group, were examined by peripheral 
quantitative computed tomography (p QCT XCT-3000, Stratec, 
Germany) in distal epiphyses and midshafts of the tibia. Results 
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and Conclusion: In groups A (mean age: 26.8 years, DoP: 6.3 yrs) 
and B (mean age: 37 years., DoP: 4.3 years) all bone parameters 
were significantly decreased (p=0.001), compared with controls. 
A higher loss of trabecular bone is observed in high paraplegics 
meaning that the cortical shell is more affected in low paraplegics. 
The use of standing frames or long braces orthoses resulted in sig-
nificantly higher bone mass (BMD trab, BMD tot) and geometric 
parameters (cortical thickness), independently of the functional 
level, suggesting a positive effect in bone. No significant relation-
ships were found between bone loss and any other of positive and 
negative factors. 
Reference:
1. Dionyssiotis Y, et al. Bone loss and mechanical properties of tibia in spinal 
cord injured men. J Musculoskelet Neuronal Interact 2007; 7: 62–68.

o46
mEchAnicAl propErtiES oF thE DiStAl 
tiBiA in high lEvEl complEtE SpinAl 
corD injurED (Sci) mEn ArE SigniFicAntly 
DEcrEASED in compAriSon to loW lEvEl 
complEtE Sci 
Dionyssiotis Y.1,2, Trovas G.1, Papagelopoulos P.1, 
Petropoulou K.3, Rapidi C.A.3, Lyritis G.P.1, Papaioannou N.1 
1Laboratory for Research of the Musculoskeletal System, Uni-
versity of Athens, KAT Hospital, Kifissia; 2Rehabilitation Dept., 
Rhodes General Hospital, Rhodes Island; 32nd Rehabilitation Dept., 
National Rehabilitation Center, Athens, Greece

Introduction: The importance of the Neurological Level of Injury 
(NLoI) in mechanical strength of paraplegics’ legs is inadequately 
investigated. Aim: To compare possible changes in mechanical 
properties of tibia in SCI patients with NLoI>Thoracic (T) 7 vs. 
patients with NLoI between T7 and T12. Patients and Methods: 
Twenty four men were studied: 16 had complete chronic SCI 
separated in group A [n=8, high paraplegia: T4–T7 NLoI, mean 
age: 26.8 years, Duration of Paralysis (DoP): 6.3 years] and 
group B [n=8, low paraplegia: T8–T12 NLoI, mean age: 37 
years, DoP: 4.3 years] compared with 8 healthy men (group C). 
All underwent peripheral quantitative computed tomography 
(p QCT XCT-3000, Stratec, Germany) of the left tibia. Bone 
Mineral Density (BMD) trabecular, BMD total, were measured 
at 4%, Stress Strain Index (SSI2) at 14% and BMD cortical, 
Stress Strain Index (SSI3) at 38% of the distal end of the tibia. 
SSI difference (δSSI2–3) was calculated between 14% and 38% 
sites. Results: Compared to group C SCI patients had significantly 
decreased BMD (p-value<0.0005 for C group vs. T4≤NLoI≤T7 
group and vs. T8≤NLoI≤T12 group), indicating severe bone loss. 
Concerning the NLoI, SSI difference between 14% and 38% sites 
(δ SSI2–3) was significantly increased in group B compared to 
A, (p=0.03). Conclusion: These differences between groups A 
and B in δ SSI2–3 despite the similarity in BMD maybe attributed 
to differences in loading.The NLoI, adversely affect the bone 
strength in the distal tibia.
Reference:
1.  Dionyssiotis Y, et al. Bone loss and mechanical properties of tibia in spinal 
cord injured men. J Musculoskelet Neuronal Interact 2007; 7: 62–68.
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Introduction: Spinal cord injured (SCI) subjects lose lean tissue 
mass and bone but gain body fat. Aim: This study describes dif-
ferences in total body, upper and lower limbs in lean mass (LM), 
fat mass (FM), bone mineral content (BMC), and body mass 
index (BMI) between persons with paraplegia following SCI and 
controls. Τhe influence of the duration of paralysis in relation 
with regional LM, FM, BMC and total body composition was also 
investigated. Patients and Methods: Τo estimate regional (upper 
and lower limbs) and total body BMC (g), lean and fat tissue 
mass (g) whole body dual X-ray absorptiometry (DXA, NOR-
LAND X-36, USA) was used in 64 men (mean age 32.3 years), 
31 with complete traumatic spinal cord injury in chronic stage 
(>1.5 years), Thoracic (T) 4–T 12 neurological level of injury 
compared with 33 able bodied controls of similar age, height, and 
weight. Results: BMI was significantly decreased in paraplegics. 
BMC and LM were significantly decreased and FM was increased 
(p<0.0005) in the lower limbs and in the total body composition 
in paraplegic patients compared with controls. The correlation 
of BMI with FM was statistically significant in paraplegics and 
controls (r=0.57, p=0.001 and r=0.73, p=0.0001, respectively). 
Upper limbs’ FM was correlated with the duration of paralysis 
in total paraplegic group (r=0.43, p=0.020). Conclusion: These 
results suggest the development of significant alterations in body 
composition of chronic SCI men. 
Reference:
1.  Spungen AM, et al. Factors influencing body composition in persons 
with spinal cord injury: a cross-sectional study. J Appl Physiol 2003; 95: 
2398–2407. 
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in DiSABlED ADultS At A nAtionAl 
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Smith É.1, Carroll Á.2

1Spinal Injuries Unit, Royal National Orthopaedic Hospital, 
Stanmore, Middlesex, UK; 2Dept.of Rehabilitation Medicine, 
National Rehabilitation Hospital, Dún Laoghaire, Co. Dublin, 
Ireland

Background: Patients with disability are at risk of falling. They 
may also have other risk factors for osteoporotic fractures includ-
ing vitamin D deficiency, periods of prolonged immobilisation 
and hypogonadism. Aim: To examine prevalence of increased 
fracture risk among disabled adults, using World Health Or-
ganisation diagnostic categories of low bone mineral density. 
Design, Subjects, Setting: Cross-sectional study of adult patients 
at the National Rehabilitation Hospital Dublin, disabled for at 
least 3 months due to acquired brain injury, spinal cord injury, 
other neurological condition or lower limb amputation. Methods: 
Subjects completed a questionnaire, had laboratory investiga-
tions including measurement of 25-hydroxyvitamin D, and had 
DXA (dual energy X-ray absorptiometry) of the lumbar spine 
and at least one hip. Results: There were 255 participants, 178 
males, 77 females. Mean age was 48.7 years (SD15.6). Vitamin 
D deficiency occurred in 56 (22%), insufficiency in 104 (40.8%). 
Low bone mineral density occurred at at least 1 site in 51.8% 
of patients, 37 (14.5%) with Z-score below expected range for 
age, 59 (23.1%) with osteopenia and 36 (14.1%) with osteoporo-
sis. At the hip, 43.6% had low BMD, 25 (9.9%) with Z-score 
below expected range for age, 54 (21.4%) with osteopenia and 
31 (12.3%) with osteoporosis. On linear regression analysis, 
ambulatory status and duration of disability were independent 
predictors of BMD at neck of femur (p=0.002, p=0.001, respec-
tively) and total proximal femur (p<0.001 for both). Discussion: 
In over half of our patients with a disability, fracture risk is at 
least doubled at a minimum of one site, risk increasing with 
time since disability. Conclusion: All disabled patients who are 
unable to walk out of doors at 3 months post-onset of disability 
should have DXA assessment. 
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o49
thE EFFEct oF EXErciSE in thE 
improvEmEnt oF thE BonD DEnSity in 
pAtiEntS With oStEoporoSiS unDEr 
phArmAcEuticAl trEAtmEnt With 
tEripArAtiDE
Tsibidakis H.1, Farmakidis A.2, Karavolias Ch.1, 
Kaligerou M.1, Nikolaou C.1, Sokorelos M.1

1Orthopaedic Dept. of General Hospital Rhodes; 2Physical Medi-
cine And Rehabilitation of Asklipio Voulas, Athens, Greece
Aim: The aim of this study is to present the preliminary results of 
the effect of exercise in the improvement of the bone density in 
elderly patients with osteoporosis under pharmaceutical treatment 
with Teriparatide. Material and Method: During the last three 
years, Teriparatide was administered to 63 patients (53 women 
and 10 men) with mean of age the 75 years (range 65–80). The 
indication for Teriparatide administration was established senile 
osteoporosis as documented by DEXA. At initial evaluation of 
osteoporosis using this method, the mean measurement of loss of 
bone density was 26% (range 19–28) before commencement of 
therapy Tscore L1–L4 was 3.7 (range 3.2–4.2), Zscore L1–L4 2.6 
(range 1.9–2.6). All patients were submitted to a complete labora-
tory, biochemical and radiological investigation including com-
plete blood count, serum calcium, 24 h urinary calcium, thyroid 
function tests (T3, T4, TSH), phosphate, magnesium, calcitonin, 
and X-rays of pelvis, hips and lumbar spine to investigate the 
presence of osteoporotic fractures. The duration of treatment was 
18 months with concurrent administration of calcium and vitamin 
D3. Two groups of patients were compared, group A composed 
of 36 patients (30 women and 6 men), who simultaneously with 
the pharmaceutical treatment were submitted in weekly program 
of exercise with 3 h walking or swimming and 2 h of muscular 
strengthening exercises and group B composed of 27 patients (23 
women and 4 men), who were treated only with pharmaceutical 
treatment. Results: After the expiry of treatment, the measurement 
of bone density using the DEXA method and the remaining clini-
cal/laboratorial control revealed significant increase in the bone 
mass and a definite improvement of the biochemical parameters 
in all patients. The mean loss of bone mass, twelve months after 
initiation of therapy, was 18% (range 17–24%), Tscore L1–L4 3.2 
(range 3.1–3.9), Zscore L1–L4 1.5 (range 1.4–2.0) for the patients 
of group A, while the mean loss of bone mass for group B was 20% 
(range 19–24%), Tscore L1–L4  3.5 (range 3.3–3.9), and Zscore 
L1–L4 1.7 (range 1.6–2.0). At the end of treatment (18 months dura-
tion), the mean loss was 8% (range 7–14) Tscore L1–L4 3.1 (range 
2.9–3 5), Zscore L1–L4 1.3 (range 1.1–1.4) for the patients of the 
group A and for the group B the mean loss was 10% (range 9–14) 
Tscore L1–L4 3.3 (range 3.0–3.8), Zscore L1–L4 1.4 (range 1.2–1.4). 
Conclusions: According to the above findings, we consider that the 
results till now are promising. The use of Teriparatide in patients 
with established osteoporosis shows that it opens new horizons 
for the future treatment and confrontation of the illness. There are 
strong evidence that it helps to the reduction of risk for fractures, 
the reduction of pain and generally the improvement of quality of 
life in individuals of third age with osteoporosis. These are more 
efficiently in combination with the physical exercise. 

o50
BonE QuAlity, vErtEBrAl FrActurES AnD 
cAlcium intAKE in A populAtion-BASED 
StuDy in SouthErn itAly
Gimigliano F., Iolascon G., Di Blasio R., Guarcello G., 
Gimigliano R.
Second University of Naples, Dept. of Rehabilitation Medicine, 
Naples, Italy
Introduction: A low dietary calcium intake is an important risk 
factor for osteoporosis and reduction of bone strength, related to 

modifications of quantity and quality of bone structure. Quanti-
tative Ultrasound (QUS) gives us information about both bone 
quality and quantity. Calcium requirements are high and increase 
in elderly. In general calcium supplements are of importance in 
preventing bone loss and in reducing fracture risk in subjects with 
a low calcium intake. Aim: The aims of our study were to quantify 
nutritional calcium intake in a population of post-menopausal 
women living in Southern Italy and to compare this and stiffness 
values to presence and number of vertebral fractures. Patients and 
Methods: We examined 741 post-menopausal women. 581 women 
had prevalent vertebral fractures measured through computerized 
morphometric examination. 160 women had not any vertebral 
fracture. We measured bone mineral density and calcanear bone 
stiffness by QUS. Results: In our sample population, the mean 
daily calcium dietary intake was 480.63 mg/die. It was slightly 
higher in no fractured women (mean 502.88 mg/die), than in those 
with more than one vertebral fracture (mean 455.40 mg/die). In 
all our population, however, the daily calcium intake resulted to 
be very far from the minimum required. As for stiffness values, 
the analysis of the data showed a significant reduction in fractured 
women. In particular, mean stiffness values in no fractured women 
was 82.06, while in women with at least one vertebral fracture 
the mean stiffness value was about 68.56. The multi-variate non 
parametric analysis (Kruskal-Wallis test) showed that both daily 
calcium intake and stiffness are related to presence and number of 
vertebral fractures. Conclusion: Calcium supplementation should 
be strongly recommended to all osteoporotic patients. QUS may 
be an effective and useful tool for epidemiologic screening of 
osteoporotic patients. In fact, low calcaneal stiffness resulted to 
be strongly associated with the presence and number of vertebral 
fragility fractures.
References:
1.  Bethesda MD, NIH. Consensus Statement. Optimal Calcium Intake 1994; 
12: 1–31.
2.  Montomoli M, et al. Validation of a food frequency questionnaire for 
nutritional calcium intake assessment in Italian women. Eur J Clin Nutr 
2002; 56: 21–30.
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Introduction: EULAR recommendations for knee osteoarthritis (OA) 
recommend nonpharmacological treatment, particularly physical 
exercise (1). The possible modalities of exercise treatments are 
numerous and depend on the rhythm, duration and type or tech-
nique and whether they are conducted individually or in groups, 
but recommendations for the type of exercise are lacking. Aim: To 
develop clinical practice guidelines for prescribing exercise therapy 
in knee OA. Patients and Methods: The SOFMER 3-stage method 
for developing guidelines involves systematic literature review, col-
lection of information about professional practice and final scientific 
committee review, including patient opinion. The topic was the 
value of individual or group exercise programs, exercise supervision 
or not by a physical therapist, and the impact of compliance with 
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exercise. Results: The benefit of individual exercise is low to mod-
erate for pain, strength and ability to walk. The effectiveness is not 
maintained over time if the exercise program is not continued. The 
benefit of collective exercise is low to moderate for pain, strength, 
balance and ability to walk. There is no evidence of the superiority 
of one modality over the other (individual or collective). A program 
of initial physical exercise supervised by a physiotherapist, then an 
unsupervised program at home with compliance monitoring is rec-
ommended. The type, intensity, and frequency of the exercises must 
be adapted to each patient. The OA location and gravity, functional 
need, and characteristics of patients are useful for future studies. For 
better efficiency, an exercise programme for OA must be associated 
with the means to improve compliance. These means may concern 
the choice of the population: people having performed physical 
activities previously, having a positive opinion of the programme 
and having a human and material environment favourable to its 
fulfilment. Whatever the exercises proposed, they must be adapted 
to the physical capacity and the condition of the patient in terms 
of pain (professional consensus). A preliminary explanation of the 
expected results, auto-evaluation by use of a diary, and long-term 
support (by phone call or mail) by a health care professional favour 
compliance with exercise. Conclusion: Exercise therapy is effec-
tive for knee OA, although complementary randomized controlled 
studies are necessary to characterize the best exercises and their 
intensity and frequency for management of knee OA.
Reference: 
1.  Zhang W, Doherty M. EULAR recommendations for knee and hip osteoar-
thritis: a critique of the methodology. Br J Sports Med 2006; 40: 664–9. 
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Özgüçlü E., Çetin A., Çetin M., Calp E.
Hacettepe University Hospital, Dept. of Physical Medicine and 
Rehabilitation, Ankara, Turkey

Introduction: Pulsed electromagnetic field therapy (PEMF) is a 
one such treatment modality that is used in the knee osteoarthritis 
treatment. There are inconsistent findings in the literature about 
the effect of PEMF in osteoarthritis. Aim: The aim of this study 
was to evaluate if PEMF has additional effect on the classical 
physical treatment in knee OA composed of hot pack, therapeutic 
ultrasound and terminal isometric exercises. Patients and Methods: 
Forty patients (29 women and 11 men), ages 44 to 78 (mean age 
was 61.3±7.8 years) were included in our study. Patients with knee 
osteoarthritis (Kellgren-Lawrence criteria grade 2 and above and 
an average pain intensity of 40 or more on a 100 mm visual analog 
scale [VAS]) recruited from outpatient physical medicine and reha-
bilitation clinic were randomly assigned to receive PEMF or sham 
PEMF treatment. Both the PEMF and sham group treatment session 
lasted 55 min in duration, 10 sessions in 2 weeks. In each session 
20 min hot pack, 5 min therapeutic ultrasound and 30 min PEMF 
or sham PEMF was applied to each knee of the patients. Patients 
were evaluated by the Western Ontario and McMasters Universities 
Osteoarthritis (WOMAC) Index and VAS at the baseline and at 
the end of treatment. Results: In both groups age, gender, duration 
of complaint and body mass index of patients was statistically 
similar. At baseline, both PEMF and sham treatment groups had 
similar mean Kellgren-Lawrence osteoarthritis scores, grade 2.6 
and grade 2.3 respectively (p=0.135) and similar mean WOMAC 
subscales (pain, stiffness and physical function) scores (p=0.684, 
p=0.796, p=0.675 respectively). Both PEMF and sham treatment 
groups showed statistically significant improvement in WOMAC 
pain and functional scores at the end of treatment (p<0.001 in both 
groups). There were no statistically significant differences between 
WOMAC pain, stiffness and physical function scores in both 
groups after treatment (p=0.906, p=0.855, p=0.809, respectively). 
There was neither difference in concomitant used paracetamol dose 
in both groups (p=0.289). Conclusion: The results of this study 

show that PEMF does not have additional effect on the classical 
physical treatment in reducing symptoms in knee OA.
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Introduction: Perioperative rehabilitation seems to be effective 
for final results of total knee arthroplasty, but clinical practice 
guidelines concerning this kind of rehabilitation are lacking (1). 
Aim: To develop clinical practice guidelines concerning periop-
erative rehabilitation for total knee arthroplasty. Patients and 
Methods: The SOFMER 3-stage method for developing guidelines 
involves systematic literature review, collection of information 
about professional practice and final scientific committee review, 
including patient opinion. Questions were asked about preoperative 
multidisciplinary rehabilitation, predictive criteria for transfer of 
patients to a rehabilitation ward after total knee arthroplasty and 
early postoperative rehabilitation. Results: Preoperative rehabili-
tation for patients undergoing total knee arthroplasty has benefit 
in terms of length of hospital stay and discharge destination (to a 
rehabilitation ward or home). A preoperative rehabilitation pro-
gram comprising at least physical therapy and education is recom-
mended. Multidisciplinary rehabilitation, comprising occupational 
therapy and education, is desirable for the most fragile patients 
because of major disability, comorbidity, or social problems. The 
main criteria determining transfer to a rehabilitation ward are de-
mographic criteria such as older age or female sex; psychosocial 
and environmental criteria such as living alone, feeling unable to 
return home directly (preoperative education could modify this 
criterion); and surgeon advice based on the pre- and postoperative 
clinical and functional status. Early continuous passive motion 
does not seem to increase the frequency of complications and 
seems to help with rapid recovery of the joint range of motion.  
Conclusion: Complementary studies must be undertaken to define 
the minimum perioperative rehabilitation program for total knee 
arthroplasty. Economic criteria such as length of stay in hospital, 
rehabilitation costs and patient satisfaction must be considered.
Reference: 
1.  Kemoun G, et al. Fast track surgery. Stake in health service, stake for the 
patients, stake for PMR? Ann Readapt Med Phys 2006; 49: 89–91.
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Background: EULAR recommendations for knee and hip oste-
oarthritis (OA) recommend nonpharmacological treatment, par-
ticularly bracing (1). Aim: To develop clinical practice guidelines 
concerning the use of bracing – rest orthosis, knee sleeves and 
unloading knee braces – for lower-limb osteoarthritis. Method: 
The SOFMER (French Physical Medicine and Rehabilitation 
Society) methodology, associating a systematic literature review, 
collection of everyday clinical practice, and external review by 
multidisciplinary expert panel, was used. Results: Few high-level 
studies of bracing for lower-limb osteoarthritis were found. No 
evidence exists for the effectiveness of rest orthosis. Evidence for 
knee sleeves suggests that they decrease pain in knee osteoarthritis, 
and their use is associated with subjective improvement. These 
actions do not appear to depend on a local thermal effect. The ef-
fectiveness of knee sleeves for disability is not demonstrated for 
knee osteoarthritis. Short- and mid-term follow-up indicates that 
valgus knee bracing decreases pain and disability in medial knee 
osteoarthritis, appears to be more effective than knee sleeves, and 
improves quality of life, knee proprioception, quadriceps strength, 
and gait symmetry, and decreases compressive loads in the medial 
femoro-tibial compartment. However, results of response to valgus 
knee bracing remain inconsistent; discomfort and side effects can 
result. Thrombophlebitis of the lower limbs has been reported with 
the braces. Braces, whatever kind, are infrequently prescribed in 
clinical practice for osteoarthritis of the lower limbs. Conclusion: 
Modest evidence exists for the effectiveness of bracing – rest or-
thosis, knee sleeves and unloading knee braces – for lower-limb 
osteoarthritis, with only low level recommendations for its use. 
Braces are prescribed infrequently in French clinical practice for 
osteoarthritis of the lower limbs. Randomized clinical trials con-
cerning bracing in lower-limb osteoarthritis are still necessary.
Reference:
1. Zhang W, Doherty M. EULAR recommendations for knee and hip osteoar-
thritis: a critique of the methodology. Br J Sports Med 2006; 40: 664–9.
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Introduction: The objective of the different kinds of treatments in 
the ‘painful shoulder syndrome’ is not the complete restoration of 
the cup, rather a functional as well as structural recovery from the 
inflammatory and degenerative conditions of the tissues, that can 
constitute an aggravating factor in the evolution of the disease, pain-
fulness, as well as functional disability. Recently, treatments based 
on mechanical stimulation by devices which deliver physical energy 
to the tissue are regarded with growing interest. Aim: i) To evaluate 
the therapeutic impact of tissue stimulation due to physical energy 
delivering by Nd:YAG laser pulses (HIL-Therapy); ii) to compare 
the efficacy of HIL-Therapy with high-energy shock-waves, a 
first-level treatment for the considered disease; iii) to establish a 
relationship between the efficacy of HIL-Therapy and the effects at 
cellular level. Patients and Methods: 40 subjects were treated and 
clinically controlled for a period of 360 days.  We randomly formed 
two homogenous for sex and age groups of 20 units. These groups 
were treated consecutively with two different methods of physical 
energy: the former (group A) with 10 sessions of HIL-Therapy; in 
the latter (group B) a Spark Gap Electro-hydraulic HMT Evotron 
was used. Moreover, in both groups of patients, passive and active 
kinesitherapy was associated. The effects at cellular level were stud-
ied on cell cultures treated by pulsed Nd:YAG laser. Cell response 
was analysed by immunofluorescence, autofluorescence and PCR 
techniques. Results: We monitored net and lasting benefits induced 

by HIL-Therapy (80% patients), comparing them to the clear and 
lasting benefits obtained by a shock-wave treatment (80% patients). 
The efficacy of HIL-Therapy can be explained through mechanical 
stimulation of tissues, mainly due to photomechanical stress. In 
fact, changes in cell energy metabolism, cytoskeleton organization 
and the production of extracellular matrix components have been 
observed in cell cultures. Conclusion: Based on our experience of 
clinical and instrumental observation, we can conclude that it is pos-
sible to codify a routine approach in the therapeutic-rehabilitative 
course in the case of incomplete lesions of the rotator cuff through 
the integrated use of physical energies, such as HIL-Therapy, in 
association with rehabilitation exercises.
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Aim: To determine how acupuncture and exercise therapy, affects 
motor function of the hands of patients in the sub-acute phase after 
stroke, and if acupuncture reduces shoulder pain and upper limb 
spasticity, thereby indirectly improving movement. Material and 
Methods: Prospective, randomized, single blind clinical study of 
20 patients, age 60–70 years, in the sub-acute phase after stroke. 
Subjects were divided into two groups: Group A, treated with 
acupuncture and exercise therapy (AP-ET) and Group B, treated 
with exercise therapy (ET) alone. Assessment included a compre-
hensive interview and administration of the Brunnstrom’s stages, 
Functional Independence Measure (FIM), Modifies Ashworth 
Scale (MAS), Upper Extremity Function Test (UEFT), Motor 
Activity Log (MAL), active and passive Range of Motion (aROM, 
pROM), Fugl-Meyer test of upper extremity function (FMA), Croft 
Shoulder Disability Questionnaire (CSDQ) and Visual Analogue 
Scale (VAS) of pain. The Gosset t-Test was used for the statistical 
analysis. Results: Analyses showed a statistically significant dif-
ference in the pre-treatment as compared to post-treatment scores 
within each study group for all parameters examined (p<0.01 in 
all cases). Analyses showed a statistically significant difference in 
certain parameters in ET group as compared to the AP-ET group 
with greater mean values recorded in the AP-ET group for VAS, 
Brunnstrom, CSDQ, passive and active abduction after therapy. 
In all other cases, the AP-ET group had greater mean values for 
some parts of the Amount Scale (comb, VHS cassette, phone), How 
Well Scale (comb, phone, finger food) and the UEFT (comb, fork, 
phone, juice box, finger food). All other parameters showed no 
statistical differences between the two different therapy groups. 
Conclusion: The results confirm the hypothesis that acupuncture 
is useful in the treatment of frozen shoulder in stroke patients, 
however, given the small patient population, further studies are 
needed to verify these results. 

o57
AcupuncturE AnD chronic hEADAchE 
in pAtiEntS ‘no rESponDErS’ to 
phArmAcologic thErApiES
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Consecutive patients suffering from chronic migraine (CM) (code 
1.5.1) or MOH (code 8.2) plus migraine (codes 1.1; 1.2) accord-
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ing to the ICHD-2 criteria and attending the headache center of 
the ‘Sapienza’ University of Rome were included in the study. 
10 patients, all women, were asked to fill the headache daily 
diary in which they recorded frequency (expressed in days of 
headache per month), pain intensity measured by visual analogue 
scale (VAS) 0–10, disability measured by the Migraine Disability 
Assessment (MIDAS), impact of headache on patients’ quality 
of life by the Headache Impact Test (HIT-6). Monthly medica-
tions intake type of overuse medications were also recorded. 
All patients were no responders to pharmacologic therapies and 
were submitted at 10 sessions of acupuncture treatment 1 time a 
weeks. In the 70% of patients VAS decreased of 5 score as well 
as there was a reduction of headache episode as documented in 
the headache daily diary.
References: 
1. Acupuncture for tension-type headache: a multicentre, sham-controlled, 
patient-and observer-blinded, randomised trial. J Headache Pain 2007; 8: 
306–14. 
2. The short-term effects of acupuncture on myofascial pain patients after 
clenching. Pain Pract. 2007; 7: 256–64.
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pAin BEttEr in ADhESivE cApSulitiS

Dundar U., Toktas H., Cakir T., Evcik D., Kavuncu V.
Kocatepe University, Faculty of Medicine, Dept. of Physical 
Medicine and Rehabilitation, Afyonkarahisar, Turkey

Introduction: Painful stiffening of the shoulder, ‘‘frozen shoul-
der’’ is a common cause of shoulder pain and disability. Continu-
ous passive motion (CPM) is an established method of preventing 
joint stiffness and of overcoming it. Aim: A randomised, com-
parative prospective clinical trial was planned to compare the 
early response to different rehabilitation methods (CPM versus 
physiotherapy treatment protocol) for adhesive capsulitis taking 
into consideration the clinical efficacy. Patients and Methods: 
A total of 51 patients with frozen shoulder were included in this 
study. Patients were randomly assigned to receive daily CPM 
treatments or physiotherapy treatment protocol. Parameters 
were measured at baseline and after 4 week. All patients were 
evaluated with respect to pain (Visual Anologue Scale) at rest, 
pain at movement, pain at night, measurement of Range of Mo-
tion (ROM) (shoulder flexion-extension, adduction-abduction, 
internal-external rotation were assessed), Constant functional 
shoulder score and the shoulder pain and disability index. The 
first group (n=29) (CPM group) received CPM treatments for 
one h once a day for 20 days during a period of 4 weeks. The 
second group (n=22) (PT group) had daily physiotherapy treat-
ment protocol including active stretching and pendulum exercises 
for one h once a day for 20 days during a period of 4 weeks. 
All patients in both group were also instructed in a standard-
ised home exercise program consisting of passive ROM and 
pendulum exercises to be performed every day. Results: In both 
groups, statistically significant improvements were detected in 
all outcome measures compared with baseline (p<0.05). How-
ever pain reduction evaluated with respect to pain at rest, at 
movement and at night was better in CPM group (p<0.05). Also 
CPM group showed better shoulder pain index scores compared 
to physiotherapy group (p<0.05). Conclusion: CPM treatments 
provides better response in pain reduction than the conventional 
physiotherapy treatment protocol in the early phase of treatment 
in adhesive capsulitis.
References:
1. Guler-Uysal F, Kozanoglu E. Comparison of the early response to two 
methods of rehabilitation in adhesive capsulitis. Swiss med wkly 2004; 134: 
353–358.
2. JW Michael, et al. Efficiency of a postoperative treatment after rotator 
cuff repair with a continuous passive motion device (CPM). Z Orthop Ihre 
Grenzgeb 2005; 143: 438-45.

o59
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Purpose: Splints for base of thumb osteoarthritis (OA) are recom-
mended in international guidelines but evidence for their efficacy 
in randomized trials is missing. The objective was to assess the 
efficacy and acceptability of splints for base of the thumb OA. 
Methods: Study design: A multicenter randomized controlled 
trial with 12 month follow-up; Setting: Two tertiary care hos-
pitals in France; Patients: 112 (101 women) patients with base 
of thumb OA; Intervention: 57 patients received custom-made 
neoprene splint and usual care (intervention group) and 55 usual 
care (control group); Outcome measures: Primary outcome was 
pain assessed on Visual Analog Scale (VAS, range 0–100) at one 
month. Secondary outcome measures were, pain at 6 and 12 month, 
disability assessed by the Cochin Hand Function Scale (CHFS, 
range 0–90) and patients’ global opinion on VAS, pinch strength 
(Newtons), closure of the first web (degrees), lateral angulation 
(%), radiographic progression (Kallman trapezio-metacarpal 
subscale, range 0–10). Tolerance and compliance were recorded. 
Intention-to-treat analyses were performed by use of the last ob-
servation carried forward technique. Results: Fourteen patients (5 
in the intervention and 9 in the control group, 12.5%) were lost 
to follow-up at 12 month. Patients in the intervention and control 
group did not differed at baseline. Pain at 1 month had decreased 
but did not differed in both groups (37.9±25.1 in the control and 
35.9±21.7 in the intervention group, p=0.66). Pain at 12 month was 
significantly lower in the intervention group than in the control 
group (25.1±24.1 and 39.5±24.2, p=0.002). Disability assessed 
by the CHFS at 12 month was slightly increased in the control 
group and slightly decreased in the intervention group but was 
not statistically different in both groups (p=0.28). Patients’ global 
opinion on disability at 12 month was significantly lower in the 
intervention than in the control group (27.0±23.1 and 39.2±22.2, 
p=0.005). The radiological progression was marginal and similar 
in both groups for the trapezio-metacarpal joint. Pinch strength, 
closure of the first web, and lateral angulation were not modified 
in the intervention and control groups. In the intervention group, 
86% of patients wore their splint more than 5 nights a week at 
12 month and no adverse effect was observed. Conclusions: Our 
results suggest that for patients with base of thumb OA, use of 
splints has a slow acting positive effect on pain, may prevents 
disability, is safe and acceptable. 
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Introduction: Relevant progress has been made in the medical 
management of RA, but physical therapists still need to search for 
effective interventions in treatment of this disease. Kinesio Taping 
(KT) method contribute to alternations of the blood flow, reduce of 
edema, decrease of inflammation process and pain. Aim: The aim 
of the study was to compare the effectiveness of KT method and 
low-frequency electromagnetic field (LFEMF) in management of 
edema and pain in knee joint in RA patients. Patients and Meth-
ods: 34 women with RA (aged 35–79 years, mean disease duration 
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15.1±9.5 years) participated in this study. Subjects were randomly 
assigned into: KT treated group (18 subjects) and LFEMF treated 
group (16 subjects) which underwent treatment of more symptomatic 
knee. The applied therapies (including identical therapeutic exer-
cise program) lasted two weeks. Pharmacotherapy did not change 
throughout the study. Before and just after the treatment maximal 
synovium thickness was measured in the suprapatellar bursa using 
ultrasound images and knee pain was assessed with Visual Analogue 
Scale (VAS) in all subjects. Additionally, the measurements of cir-
cumference and range of motion of the knee joint were performed. 
Results: Mean values of suprapatellar bursa thickness decreased by 
2.2 mm in KT group and 0.90 mm in LFEMF group. Mean values of 
VAS scores were reduced by 1.48 and 0.87 in KT and LFEMF group, 
respectively. In KT group, knee joint range of motion significantly 
increased and circumference decreased. No differences in these pa-
rameters in LFEMF group were found. Conclusion: Kinesio Taping 
and low-frequency electromagnetic field significantly contribute to 
decrease of edema and pain in knee joint in RA patients but Kinesio 
Taping seems to be more effective method.
References:
1. Ottawa Panel Evidence-Based Clinical Practice Guidelines for Therapeutic 
Exercises in the Management of Rheumatoid Arthritis in Adults. Phys Ther 
2004; 84: 934–972.
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Introduction: Manual lymphatic drainage (MLD) is accepted to 
be one of the most effective treatments for lymphedema. Sound 
waves (SW) has been said to be useful in lymphedema treatment: 
diminishing volume, and other symptoms like heaviness and 
tightness, but there is slight scientific information about it. There 
is an available SW device authorized for human health career by 
the European authorities. Objective: To evaluate the efficacy of 
sound waves treatment in upper limb chronic lymphedema. To 
compare SW with MLD treatment. Patients and Methods: Women 
with chronic breast cancer related lymphedema were recruited in 
an outpatient hospital rehabilitation setting. They were randomly 
assigned to 10 daily sessions of manual lymphatic drainage (MLD) 
and then 10 daily sessions of sound waves (SW) treatment, or first 
the SW sessions and then the MLD sessions. There was at least 
a month of clearance time between MLD and SW treatments. 
Investigators and outcome assessor physicians were blinded for 
assigned treatment. Every patient was explored just before the 
first and just after the10th session of every treatment. Upper limbs 
volume was registered, and visual analogic scales (VAS) for pain, 
heaviness and tightness were done. Differences in volume and 
VAS scales were obtained. Wilcoxon paired test, Spearman cor-
relation and Man-Whitney tests were done at a significance level 
of p<=0.05. Results: 14 Patients were recruited: 8 did first MDL, 
and 6 did first SW. The upper limb volume reduction measured at 
the end of SW was an overage of 105.64cc (p=0.007) while the 
volume change at the end of MLD was not significant. By the SW 
pain VAS reduced an average of 10.5 mm (p=0.017); heaviness 
VAS reduced an average of 15.5 mm (p=0.005) and tightness VAS 
change was not significant. By MLD treatment only tightness VAS 
reduced an average of 19.5 mm (p=0.006). There was no order 
treatment application influence in the results. Conclusion: The SW 
treatment was effective in reducing volume, pain and heaviness 
in women with related breast cancer lymphedema. It was more 
effective than MLD in the same outcomes. 
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inFluEncE oF locuS oF control on 
pAtiEnt rESponSE to SEmg BioFEEDBAcK 
thErApy For myoFASciAl pAin oF thE 
uppEr trApEZiuS
Allen R.J., Pham R.
Dept. of Physical Therapy, University of Puget Sound, Tacoma, 
WA, USA

Introduction: Current literature presents mixed results using 
surface electromyographic (sEMG) biofeedback for treating 
myofascial pain. Biofeedback protocols emphasizing timely 
return of sEMG values following activity are reported beneficial 
for some patients while increasing pain in others (2). Interactions 
between personality traits, such as locus of control, and sEMG 
biofeedback are hypothesized to account for response differences 
(2). Aim: This study assessed the relationship between treatment 
response to sEMG biofeedback and perceived locus of control 
(LOC) for patients with myofascial pain. Patients and Methods: 
Forty-four female patients (age 24–67 years), with trapezius myo-
fascial pain, completed psychometric assessments 16PF, Personal 
Orientation Inventory, and the Rotter Scale. Patients completed 
six training sessions involving repetitive scapular elevation and 
retraction, with sEMG feedback on trapezius activation and 
recovery time following repetitions. A visual-analog pain scale 
assessed pre and post-treatment pain intensity and a modified 
Arthritis Impact Measurement Scale addressed the relationship 
between pain changes and daily function. Results: Reductions 
in sEMG amplitude were not significantly associated with de-
creases in reported pain. Reduced muscle recovery time did not 
significantly decrease pain on average, however, the distribution 
was bimodal. Post-treatment changes in pain intensity correlated 
+0.68 with LOC. Factorial analysis of treatment response using 
a quartile split into internal and external LOC groups showed 
significant improvement for internals, yet increased reported pain 
for externals (p=0.007). Conclusions: Training trapezius muscles 
to recover quickly from activity via sEMG biofeedback reduced 
pain intensity for patients with myofascial pain manifesting 
internal LOC and consistently increased pain for patients with 
external LOC. These findings suggest screening for internality/
externality may be a useful patient selection approach for sEMG 
biofeedback to help maximize treatment effectiveness or reduce 
potential adverse patient reactions.
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Introduction: The wobble board is frequently used in the reha-
bilitation of balance; however information concerning its effect 
on normal balance is not well understood. Aims: This study 
investigated the effect of 3 weeks of daily wobble board training 
on single leg standing balance in the normal young adult female.  
Subjects and Methods: Twenty young healthy females with a mean 
age of 26.7 years (± 4.1) consented to take part. All were free from 
previous lower limb injury. They were randomly divided into an 
experimental and a control group. Data collection was performed 
prior to and after a three week period. During this period, the 
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experimental group used a wobble board daily for a total of 20 
minutes. A force platform was used to measure the parameters of 
sway area and sway frequency that were calculated according to 
the method of Hufschmidt et al. (1). Each parameter was assessed 
for single limb stance in dominant (D) and non-dominant (ND) 
lower limbs during both eyes open (EO) and eyes closed (EC) 
conditions. A series of two-way ANOVAs were used to identify 
significant findings. Results: No significant difference in the 
sway area pre and post wobble board was found. The EC stances 
resulted in significantly larger sway areas but dominance was not 
a significant factor (p≤0.05). Sway frequency was significantly 
higher in the frontal plane than in the sagittal plane for both EO 
and EC stances (p≤0.05). Conclusions: Normal single leg stand-
ing balance appears not to be improved by wobble board training. 
Alternatively, the adopted force platform stance testing protocol 
may not be able to detect minute improvements that potentially 
occur in the more challenging dynamic wobble board environment. 
Further dynamic testing protocols involving the force platform 
would help address this issue.
Reference:
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Introduction: Type 2 Diabetes affects millions of people across 
diverse ethnicities and age groups and can lead serious problems. 
Exercise is generally recommended for treatment but research 
suggests adherence recommendations is low. Aim: To determine 
effects of lifestyle education and regular supervised exercise 
in quality of life and metabolic factors. Patients and Methods: 
Multi-disciplinary study that enrolled 82 patients with diabetes 
type 2. They should undergo a detailed medical evaluation for 
an individualized exercise prescription and blood samples were 
taken, before and during the program revising at three and six 
months. Combined supervised aerobic and resistance train-
ing, including warm-up and cool-down period, twice a week 
in Hospital and once at home, during eight weeks, 50–60 min 
per session. After two months, they should have adopted better 
health habits. Results: 51 women and 31 men, age: 58.6 (stand-
ard deviation 14.5) years old, HbA1C: 6.9 (standard deviation 
1.4), Cardiac frequency: 93.7 beats per min and O2 saturation: 
95 %. Frequency of Dislipemia: 60%, HTA: 61%, BMI >25: 
84%. Antidiabetic oral treatment: 74%, Insulin: 32%, Diet: 55%, 
none treatment: 4%. After finished Rehabilitation Program we 
have found decrease cholesterol levels (p<0.001), triglyceride 
levels (p=0.021) and seric HbA1c (p=0.034). Physical exercise 
associated with insulin improves cholesterolemia (p=0.005), 
furthermore triglyceridemia, cholesterolemia and seric HBA1c 
in patients treated with antidiabetics oral treatment (p<0.05). 
In patients non treated with one antidiabetics or insulin we also 
found improvement in blood tests (p<0.05) as well improvement 
of HBA1c in non obese compared with obese patients (p<0.05). 
Conclusion: Supervised physical exercise practised regularly is 
fundamental in the rehabilitation of diabetics type 2. Physical 
exercise associated with education, medical treatment and diet 
has shows better therapeutic benefits.
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The present study is aiming to demonstrate the benefit of monitored 
physical activity on patients with metabolic syndrome (MS). We 
conduct a randomized prospective study of 18±0.7 weeks on 46 
voluntary patients. The patients were divided in two groups: study 
group (32 patients) – monitored and registered physical activity 
using a pedometer and a heart rate monitor (HRM); control group 
(14 patients) – subjective assessment of physical activity using the 
Borg scale of perceived exertion. General indications regarding 
the diet and an individualized physical training programme were 
set for each patient. Four patients (12%) from the study group and 
three (21%) from the control group dropped out from the study, 
not having a specific problem. After 18 weeks of study, 4 patients 
(12%) from the study group and 1 patient (7%) from the control 
group deed not meet anymore the IDF criteria of MS. We noticed 
a significant improvement in the study group of %BF (32.75±5.73 
vs. 24.77±4.21, p<0.0001) and DASI (45.66±6.24 vs. 40.58±8.52, 
p=0.02) comparing to control. In conclusions, monitored physical 
activities for 18 weeks at moderate intensity have beneficial effect 
on MS components, decrease body fat and improve functional ca-
pacity of the patients with MS. The study is a clear demonstration 
that using simple devices, we can improve the results of exercise 
training programme - pedometer and HRM are not only safe and 
effective for improving daily physical activity, but a solution to 
increase the exercise compliance in patients with MS (the drop 
outs were almost double in the control group!).
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thErApy on pErcEivED vErtigo intEnSity 
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Introduction: Recent literature suggests that plantar somatosensory 
stimulation reduces some aspects of vertigo (1). A recent study 
found passive application of plantar transcutaneous electrical nerve 
stimulation (TENS) effective as active plantar pressure for lower-
ing vertigo intensity in normal subjects (2). While various plantar 
stimulation modalities appear to reduce experimentally induced 
vertigo intensity in normals the question remains whether plantar 
stimulation will reduce vertigo severity in patients with vestibular 
pathologies. Aim: This study’s aim was to investigate the effect of 
plantar somatosensory stimulation on episodic vertigo intensity in 
patients with benign paroxysmal positional vertigo (BPPV). Patients 
and Methods: This study was a within-subjects design involving 17 
patients (age 27–67 years) with BPPV who had previously under-
gone canalith repositioning without complete vertigo resolution. 
Participants completed six treatment sessions during which three 
episodes of vertigo were induced. Immediately following each in-
duction, the participant was provided one of three plantar stimulation 
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treatments; direct pressure, TENS, or placebo. Treatment order was 
changed at each session so that after six sessions, each participant 
had experienced all treatment order permutations. After each vertigo 
episode, participants rated intensity on a visual analog scale. Treat-
ment responses were compared with repeated measures ANOVA fol-
lowed by multiple contrast analysis. Results: While not significantly 
different in effectiveness from each other, passive plantar TENS and 
active plantar pressure significantly reduced vertigo intensity over 
‘subsensory stimulation’ placebo (p=0.037). Patients subjectively 
reported a preference for direct pressure over the other conditions. 
Six patients expressed feasibility concerns over implementing a 
plantar stimulation strategy when experiencing episodic vertigo 
outside the clinic setting. Conclusions: These findings suggest that 
plantar somatosensory stimulation has the potential to attenuate the 
intensity of episodic vertigo in individuals with BPPV.
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Introduction: It is not totally sustained the theory that the patients 
with metallic contents are not eligible for electrotherapeutical proce-
dures. Aim: To establish if there is an absolute interdiction in using 
electrotherapy procedures in patients with metallic contentions and 
to analyse the factors that permit us using this kind of procedures. 
Material and Method: When treating with electrotherapy an light 
therapy, in various combinations, our 120 patients with metallic 
contentions we looked to this interdiction with a lot of reserves, 
taking into account each case: the place of contentment reported to 
the place of application of electrotherapy, the type of therapy witch 
would be applied and the grade of ‘risk – benefice’ witch would 
result within this analysis. We observed that: 1) There is the pos-
sibility to carry out electrotherapeutical procedures, with tegument 
application through classical electrode, only in the “longitudinal” 
technique and only on the muscular zone through the immediate 
neighbour of the elementary bone, affected by the contentment. The 
controlled intensity will be the liminary or the ultraliminary. 2) Some 
applications could be done in the short magnetic waves, only with 
specialized machines witch can offer the possibility to work into a 
pushing level (with a small frequency,10–100 Hz) and with chosen 
power. 3) It is possible to apply therapy in the ultra short waves 
field (microwaves), locally. Within these cases, we can not pass the 
max power of 25W. 4) It is possible to apply ultrasound treatments 
with special machines working on 2–3 MHz, with ultrasonically 
intensities witch can not exceed 0.5 w/cm2. 5) The light therapies 
are allowed (infrared, ultraviolet, polarized light). The allowed 
application distance will be respected and the therapy length will 
be adjusted in order to avoid an extra heating. Results: There is a 
selective action of each type of electrotherapeutic treatment, on the 
biological tissue exposed to the electric energy. As a general rule, it 
appears that with an increase of the frequency of the energy from 
the process of interaction between the electromagnetic energy and 
the biological substance, the absorption of the biological material 

increases with the square of the initial frequency and therefore, the 
length of the incision in the biological tissue will drop. Conclusions: 
There is no absolute contraindication in using one or other electro-
therapy and light procedures at patients with metallic contentions. 
Electrotherapy and light therapy could be applied when we aim a 
major benefice, when we know the composition of the content, its 
location, and when we own modern electrotherapy generators that 
permit using this application in a specific manner.
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pulmonAry rEhABilitAtion – componEntS 
AnD BEnEFitS oF A multiDiSciplinAry 
progrAm
Aldeia E., Mimoso I.
Physical Medicine and Rehabilitation Dept., Santa Marta Hos-
pital, Liboa, Portugal
Pulmonary rehabilitation is an integral part of the clinical manage-
ment and health maintenance of patients with chronic respiratory 
disease. Individuals with chronic obstructive pulmonary disease 
(COPD) still comprise the majority of patients referred for pulmo-
nary rehabilitation. However, it has become clear that regardless of 
the type of disease, all chronic respiratory patients can benefit from 
pulmonary rehabilitation. Deconditioning, malnutrition, effects 
of hypoxemia, steroid myopathy, hyperinflation, diaphragmatic 
fatigue, frequent hospitalizations and the effects of various medi-
cations result in peripheral and respiratory muscle dysfunction, 
nutritional abnormalities, cardiac impairment, skeletal disease 
and psychosocial dysfunction. The patients and their families are 
approached an included in an interdisciplinary program, in witch 
several health care professionals work together to a common 
goal. Pulmonary rehabilitation has proven its efficacy in reducing 
symptoms, decreasing disability, increasing participation in physi-
cal and social activities, and improving the overall quality of life. 
These benefits are achieved through patient and family education, 
exercise training, psychosocial and behavioural intervention, and 
outcome assessment. The authors make a review of the literature 
of the core components of a pulmonary rehabilitation program and 
its evidence-based benefits.
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outcomES oF An inpAtiEnt rEhABilitAtion 
FolloWing cArDio-pulmonAry 
trAnSplAntAtion
Bowman M., Faux S., Brooke K., Sun C., Wilson S.
St. Vincent’s Hospital, Dept. of Rehabilitation Medicine, Sydney, 
Australia
Introduction: Organ transplantation is now a realistic management 
option for patients with end stage cardiac or pulmonary disease, 
with five-year survival rates of greater than 70% (1). This improved 
survival has led to a shift in scientific interest to include physical 
function and quality of life (2). Physical therapy and multidisci-
plinary rehabilitation is now an integral part of the management. 
(3). Aim: The purpose of this paper is to provide an overview of 
the rehabilitation management following heart and lung trans-
plantation, and to provide outcomes of an inpatient rehabilitation 
programme. Patients and Methods: A retrospective audit of data 
for all cardio-pulmonary transplant patients admitted to the Sacred 
Heart Rehabilitation Unit between 2002 and 2007. Results: A total 
of 69 patients underwent inpatient rehabilitation. These included 23 
heart, 30 bilateral lung, 12 single lung and 4 combined heart/lung 
transplants. Mean admission Independence Measure Functional 
(FIM) was 92, and the mean discharge FIM was 102. Interruptions 
to the rehabilitation programs occurred for 33% of patients, mainly 
due to graft rejection or sepsis. Conclusions: The rehabilitation of 
the cardio-pulmonary transplant recipient can be complicated by 
factors including graft rejection, opportunistic infection, neuro-
logical complications, deconditioning, psychosocial issues and the 
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effects of chronic disease. Transplant recipients require complex 
immunosuppressive medication regimes, with complications in-
cluding proximal muscle wasting, neuropathy and tremor. Cardiac 
transplant recipients have additional limiting factors including 
autonomic denervation, diastolic dysfunction, and vasculopathy. 
This paper demonstrates the benefits of inpatient rehabilitation, and 
the complex management issues for this condition.
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Introduction: The correct positioning of the patient in bed is essential 
for the whole period of his hospitalization, especially in the transi-
tional period of recovering his own respiration after full mechanical 
support. Patients may be malpositioned although the attending staff 
may follow protocols regarding the appropriate posture in bed. The 
back of the patient must be placed 300–450 for optimal ventilation, 
according to the current bibliography. Downward sliding increases 
patient’s kyphosis and eventually leads to lung’s restriction ability 
for expansion during inspiration. Aim: The purpose of the study is 
to evaluate the relationship of the distance between the hinge of the 
bed and patient’s greater trochanter with patient’s ventilation. The 
angle of inclination will remain the same during the whole meas-
urement. Method: Selection of the patients that will be enrolled in 
the study will be based on their primary bed position. The distance 
between the hinge of the bed and patient’s greater trochanter must 
be obviously big. Blood ΡΟ2 is being collected and verified by a 
second measurement after 15 min. After repositioning the patient 
and a lapse of 15 min we repeat the procedure of blood collection-
analysis. The following parameters will be studied:
αΡΟ2, αS βΡΟ2, βS γΡΟ2

α: measurement while in the slid position; β: verification of the measurement 
in the slid position; γ: measurement in the corrected position

Results: Ten patients have been selected that met the inclusion criteria. 
In 5 their position has been corrected up to 15 cm (group A), while 
in the remaining 5 the correction was bigger than 15 cm (group B). 
Patients in group A didn’t demonstrate any alteration in the param-
eters (0.8 mmHg±0.4). On the other hand patients in group B had an 
improvement of 15.44 mmHg±5. Conclusion: Significant increase 
in blood ΡΟ2 occurred after repositioning of patients if they were 
found more than 15 cm below their proper position in bed. (The trial 
is ongoing until a statistically significant difference is attained.)
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Last years, with modern asthma-treatment and asthma-prevention, 
some controversies appears about the benefits of physiotherapy 
in asthmatics. During broncho-obstruction, accessory breathing 
musculature is activated with increased O2-consumption and CO2 
production, and in severe broncho-obstructive attack that leads 
to hypoxemia, hypercapnia, and methabolic acidosis. In some 
severe asthmatics, (long-lasting and uncontrolled) at least after 
years: pulmonary hypertensio and cor pulmonale, is possible. 
Aim: Review of our hospital morbidity for bronchial asthma in 10 
years period, and our experience with pulmonary physiotherapy.  
Material and Methods: Retrospectively, 4324 (12.11% from total 
hospitalized in that period) children with bronchial asthma were 
analyzed. Age: 3–19 years. males: 2492 (57.63%), females: 1832 
(42.37%). They all used classic medicaments and physiotherapy 
treatment. Results: Drainage secretion was taken by trained physi-
otherapist with technique of “forced expectoration” for eosinophil 
detection in 2973 (68.75%) and for bacteriological investigation of 
expectoration in1469 (33.97%) children and etc. At attack: Patients 
were set in adequate position for reliable economical breathing 
and relaxation techniques (previously exercised in symptom-free 
period) were used. Aerosol-inhalation therapy was used in 3198 
(73.96%) patients. Asthmatics with infection and bronchorea 
had postural drainage together with toraco-percussions in 1240 
(27.98%) or/and vibromasage in 1397 (32.31%), together with: 
modified and adequate techniques and positions for release of 
expectoration. In asymptomatic periods: Education of patients for 
relaxation techniques, breathing exercises, corrective gymnastic, 
conditioning exercises and etc. Conclusion: Respiratory kinesi-
therapy, if it is used adequately, adapted to the diseases phase can 
be useful method even for treatment of the asthmatics, but espe-
cially for their rehabilitation Complementary with other methods 
it contributes for difficulties releasing in asthmatic patients.
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Introduction: The main cause of death in Amyotrophic Lateral 
Sclerosis (ALS) is respiratory insufficiency. The use of sensitive 
and reliable tests to detect early changes and evaluate them on fol-
low-up, in short periods, is relevant. Aim: To investigate the value 
of some respiratory tests in detecting changes on follow-up in ALS 
patients. Subjects and Methods: 20 unselected patients (7 women, 
6 bulbar-onset, 56±9.8 years) with definitive/probable ALS (re-
viewed El Escorial criteria), were prospectively studied. They were 
evaluated a mean of 18 months after disease onset (time 0) and 
4–8 months (5.4±0.97) later (time 1) with: functional ALS rating 
scale (ALS-FRS) and respiratory subscore (ALS-FRSr), forced 
vital capacity (FVC), maximal inspiratory pressure (PImax), mean 
O2 saturation overnight (SatO2), mean amplitude of phrenic nerve 
response (Phr) and sniff maximal inspiratory pressure (SNIP). 
Wicoxon Signed Rank Test was used for differences between 
observations. Percentage of decrement for relevant measurements 
was compared by Spearman correlations. p<0.01 was considered 
as significant. Results: ALS-FRS, ALS-FRSr, Phr and FVC de-
clined significantly. PImax decrement approached significance 
(p=0.013). SNIP showed a tread decrement (p=0.04) and SatO2 did 
not change significantly (p=0.101). Mean percentage of changes 
for Phr (16.4±15.9), FVC (17.2±17.0), ALS-FRS (19.8±16.0) were 
comparable. Discussion: SNIP is usually a sensitive test to detect 
early changes and easily applicable if orofacial weakness. The 
conventional FVC is not sensitive in detecting early changes, but 
useful on longitudinal evaluation. ALS-FRS is a sensitive and has 
prognostic value. Phr is a non-volitional test which can be applied 
in both bulbar and spinal ALS patients. In our study, SNIP was 
not sensitive to detect changes in a short period of time. However, 
FVC and Phr are sensitive in evaluating respiratory function in 
ALS patient included in clinical trials. 
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Introduction: One of the effective methods in patients with arterial 
hypertension (AH) treatment is dynamic electro nervous stimula-
tion (DENS). DENS is a new method of transcutaneous electro 
nerve stimulation (TENS), consisting short electric impulses 
influence on reflexogenous zones. The form of these impulses is 
constantly reacting on change of skin resistance in subelectrode 
zone. However the mechanisms of hypertensive effect of DENS 
are not sufficiently investigated. The purpose of the research is 
estimation of DENS efficiency in patients with an initial stage of 
AH. Patients and Methods: Two groups of patients (12 persons in 
each group) with the first stage of АH and not more than second 
group of risk were included in study. The first group was treated 
by DENS without any medicines during 10 days. The second 
one was a control group. Daily monitoring of electrocardiogram 
(ECG) with rhythm of heart variability (RHV) studying and arte-
rial pressure (AP) was performed in both groups before and after 
treatment. Besides an endothelial functions by duplex scanning 
of brachial artery with reactive hyperemia test and quality of life 
by questionnaire SF-36 were investigated. Results: Significant de-
crease of daily systolic AP from 132.5±13.2 mm Hg to 124.3±19.1 
mm Hg (р=0.034) and maximal daily heart rate from 143.0±10.7 
to 133.1±9.2 (p=0.028) was shown. The analysis of vegetative 
status performed by RHV showed reduction of sympathetic nerve 
system tonus and increase of parasympathetic tonus. The results 
estimation of reactive hyperemia test showed significant increase 
of brachial artery diameter (р=0.011). Quality of a life index had 
significant tendency to improvement. Conclusion: DENS exerts 
significant hypotensive affect in patients with initial stage of arte-
rial hypertension. Vegetative status of hypertensive patients has a 
tendency to normalization. DENS improves quality of live. 

o74
moDiFiED BAlK-WArE protocol For 
AEroBic cApAcity EvAluAtion in SuBjEctS 
AFtEr SEvErE trAumAtic BrAin injury 
Grabljevec K., Erjavec T. 
Institute for Rehabilitation, Dept. for Brain Injury Rehabilitation, 
Ljubljana, Slovenia 

Introduction: Subjects after TBI show low tolerance to sustained 
physical activity and reduced cardio-respiratory fitness due to 
very possible injury of the cardiovascular and respiratory centers 
in the medulla oblongata. Aim: Aim of the study was to test aero-
bic capacity of subjects after severe TBI exposed to submaximal 
physical effort and to evaluate the modified Balke-Ware protocol.  
Patient and Methods: Ten participants (two female) after severe 
traumatic brain injury (mean GCS 6.5, range 3–8), who were 
discharged from the hospital post-acute setting were tested ap-
prox. 9.5 months (range 2–30) after injury. All subjects passed 
internist examination, ECG and blood pressure control in supine 
position. Subjects then performed the modified Balke-Ware pro-
tocol, which consisted of 2-min warm up at 0% incline with 3.2 
km/h speed, followed by increase of the speed on 5.3 km/h for 1 
min and then gradual increase of inclination by 2% every minute 

with constant speed of 5.3 km/h, until the inclination reached 14% 
in eight minutes. During the test we continuously observed ECG, 
heart rate (HR), oxygen consumption (VO2), minute ventilation 
(VE), respiratory exchange ratio (RER), oxygen pulse (O2/HF) and 
ventilatory equivalent for oxygen (VE/VO2). Indications to stop 
the test was subjective feeling of exhaustion, safety precautions, 
VO2 reached the plateau with an increase of workload, HR over 
90 % of maximal predicted (220-age) or RER over 1.15. Results: 
All participants but one reached the grade of inclination of 12% or 
14%. Five subjects finished the test completely and their HR was 
90 % of age predicted in that moment and their average RER was 
1.08 (range 0.96–1.17). The average VO2 of those five subjects was 
34.5 ml/kg/min. In three subjects we stopped the test one grade 
before last and reason was reaching maximal predicted RER in 
two and reaching the VO2 plateau in one subject. Discussion: All 
participants but one female showed high cardio-pulmonar perform-
ance within the 90% of maximal predicted HR. We conclude that 
aerobic capacity was not the reason for the fatigue reported in 
daily activities. Modified Balke-Ware protocol showed to be safe 
for testing aerobic capacity in TBI subjects.

o75
ApplicAtion oF AggrESSivE progrAm 
rEhABilitAtion AFtEr AntErior cruciAtE 
ligAmEnt rEconStruction
Tsibidakis H.1, Karavolias C.1, Farmakidis A.2, Kaligerou M.1, 
Nikolaou C.1, Sokorelos M.1

1Orthopaedic Dept., General Hospital of Rhodes; 2Physical Medi-
cine and Rehabilitation of Asklipio Voulas Athens, Greece

Aim: The purpose of this study is to present the results of applica-
tion of aggressive program rehabilitation after anterior cruciate 
ligament (ACL) reconstruction with the use of autograft. Patients 
and Method: In the five-years period 2002–2007, 19 patients with 
rupture of the ACL (9 men and 10 women) with mean age 29.3 years 
(from 21 until 37) underwent operation in the General Hospital 
of Rhodes. In eleven of them the rupture was accompanied with 
medial meniscus tear, 4 had tear of the medial and lateral meniscus, 
1 had medial meniscus tear with partial rupture of the medial col-
lateral ligament and 2 of them did not suffer from other ligament 
or meniscus injury except from the ACL rupture. The patient un-
derwent reconstruction with the use of autograft. Quadruple band 
of hamstrings in 8 patients and bone -patellar tendon -bone in 11 
patients. Before the operation full range of motion of the knee had 
been achieved in all the patients. The mean follow-up period was 
10 months (6 until 13 months). The same aggressive rehabilitation 
program was applied to all the patients. Walking with progressively 
increasing bearing from the first post-op day, use of crutches for 7 
to 10 days, special program of kinesiotherapy, jogging in 3 months 
and complete return to the previous the injury level of activities 
in 6 months. Results: The stability and the range of motion of the 
knee, the muscular strength, the balance and the proprioception of 
the knee were evaluated. The Lysholm and IKDC evaluation scales 
were used. In 16 (68.75%) patients the results were excellent in 2 
(12.5%) were well while a male patient had new injury and sus-
tained rupture of graft. Conclusions: The application of aggressive 
program of rehabilitation after ACL reconstruction does not only 
allow faster return in the previous the injury level of activities, but 
is also accompanied with excellent functional results.

o76
rAnDomiSED plAcEBo-controlED 
triAl on EFFicAcy oF DynAmic 
ElEctronEuroStimulAtion in KnEE 
oStEoArthritiS
Lesnyak O., Kadochnikova E., Vlasov A.
Ural State Medical Academy, Dept. of Family Medicine, Yekat-
erinburg, Russia
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Knee osteoarthritis (OA) is a chronic disorder which causes pain, 
function impairment and disability. There is an urgent need of new 
effective and safe methods of symptoms relief in OA. Dynamic 
electroneurostimulation (DENS) is a new method of transcutane-
ous electrostimulation. Sinusoidal form of impulse developed by 
DENS devices depends on and changes according to changing of 
skin surface resistance in subelectrode zone. The aim of this study 
was to investigate the efficacy of DENS on pain and joint func-
tion in knee OA. Patients and Methods: 58 knee OA patients were 
randomly assigned to 10 standard daily procedures of DENS (30 
patients) or placebo-DENS (28 patients). The groups did not differ 
in age and main clinical features of OA. Outcome measures were as 
follows: intensity of pain according to VAS, joint mobility accord-
ing to goniometry and physical ability (test ‘Stand and Go’, sec). 
The symptoms of OA were assessed before and after the procedure 
by the independent investigator during 1, 3, 6 and 10 days of treat-
ment. Pain and joint mobility were assessed at the most affected 
joint. Results: Intensity of pain decreased during the treatment in 
DENS group (ptrend=0.0001) and did not change in placebo group 
(ptrend=0.133). The difference between DENS and placebo groups in 
pain on VAS became statistically significant at 6th day of treatment 
(p=0.003). Test ‘Stand and go’ showed difference between DENS 
and placebo at 10th day (p=0.011), joint mobility did not differ during 
the whole study (p=0.071). There was no tendency to DENS effect 
diminishing during the treatment based on differences between 
symptoms before and after each procedure (p=0.072 for pain relief, 
p=0.481 for physical ability). Conclusion: DENS was superior 
over placebo in pain relief and physical function in knee OA. The 
difference became statistically significant at 6-10th procedure. The 
DENS effect did not diminish during the treatment. 

o77
phySicAl Activity AnD FunctionAl lEvEl 
oF pAtiEntS SuFFEring From rhEumAtoiD 
ArthritiS AnD oStEoArthritiS 
Juocevicius A.
Center for Rehabilitation, Physical and Sport Medicine, Vilnius 
University, Medical Faculty, Institute of Rehabilitation, Sports 
Medicine and Nursing, Vilnius University Hospital Santariskiu 
klinikos, Vilnius, Lithuania
Aim: The aim of the study was to evaluate various factors influence 
on physical capacity of patients suffering from rheumatoid arthritis 
and osteoarthritis, relation between physical activity and functional 
level of patients, compare level of those indices with data of the 
healthy population representatives. Patients and Methods: Study 
groups were examined at Rehabilitation Physical and Sport Medicine 
Centre of Vilnius University Hospital Santariskiu klinikos. Physical 
condition indices of patients’ dependence from the patient gender, 
age, duration of disease, inflammatory process intensity, physical 
activity and functional intensity of physical rehabilitation program 
were evaluated. 154 persons (113 females and 41 males) suffer-
ing from rheumatoid arthritis and 129 persons (83 males and 46 
females) suffering from osteoarthritis, 86 healthy persons had been 
examined. Results: The physical condition indices of newcomers to 
in-patient department with RA and OA were different from healthy 
persons in a statistically reliable manner (more 30% p<0.05); the 
same trend was between groups of males and females in both 
groups of patients and healthy persons (more 25%, p<0.05). The 
patients underwent the proposed complex physical rehabilitation 
program, which was dosed by individual functional intensity (the 
main group), according daily living physical activity needs, or by 
traditional physical rehabilitation program (control group). Physi-
cal condition of the patients was evaluated at the beginning and by 
the end of the rehabilitation cycle; outcomes were also evaluated 
after 0.5 year. Data were compared with physical condition indices 
of healthy persons of the same age and profession. By the end of 
rehabilitation, the physical condition indices of patients who were 
undergoing the main program, had reached the level of indices of 
healthy persons. After completion of the complex physical reha-

bilitation program, the differences became statistically unreliable 
between patients groups and healthy persons. The length of stay in 
rehabilitation program of those patients was shorter; the decrease 
of inflammatory process intensity was faster in comparison with the 
patients who were undergoing the control program. Conclusions: 
This study show that complex individual physical rehabilitation 
program can compensate influence diseases and hypodinamia to 
physical condition indices of patients suffering from rheumatoid 
arthritis and osteoarthritis in period of rehabilitation.

o78
thE inFluEncE oF mEnStruAl cyclE on 
AnKlE propriocEption 
Ghani Zadeh Hesar N., Calders P., Thijs Y., Roosen P., 
Witvrouw E.
Dept. of Rehabilitation Science and Physiotherapy, Faculty of 
Medicine and Health Science, Ghent University, Belgium 

Introduction: Proprioception is generally considered as an important 
risk factor in the development of ankle injuries (1–3). Moreover, 
it seems to be more important in females than in males (4). This 
might be explained by an alteration in proprioception due to the 
hormonal variations of the menstrual cycle. Surprisingly, the influ-
ence of hormonal variations during the menstrual cycle on ankle 
proprioception has never been investigated before. Aim: The aim of 
this study was to examine the effect of the phases of the menstrual 
cycle on ankle proprioception. Patients and Methods: Ankle prop-
rioception changes during three different phases of the menstrual 
cycle (menstrual, follicular, and luteal phase) were assessed. Active 
and passive joint position sense of dominant leg of the subjects was 
measured using the Biodex 2 isokinetic dynamometer. The absolute 
reposition errors from the target angles have been evaluated by 
repeated measure analysis of variance in three hormonally verified 
phases of menstrual cycle. Results: No significant interaction was 
observed between ankle joint position sense test and the menstrual 
cycle. Conclusion: We did not identify ankle joint position sense 
alteration across the menstrual, follicular and luteal phases of the 
menstrual cycle. We suggest that the menstrual cycle does not 
significantly affect ankle joint position sense. 
References: 
1. Halasi T, et al. Changes in joint position sense after surgically treated 
chronic lateral ankle instability. Br J Sports Med 2005: 39: 818–24. 
2. Payne KA, et al. Ankle injuries and ankle strength, flexibility, and proprioception 
in college basketball players. Journal of Athletic training 1997: 32: 221–225. 
3. Willems TM, et al. Intrinsic risk factors for inversion ankle sprains in 
females: a prospective study. Scand J Med Sci Sports 2005: 15: 336–45. 
4. Willems T, et al. Proprioception and muscle strength in subjects with a his-
tory of ankle sprains and chronic instability. J Athl Train 2002: 37: 487–493.
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EvAluAtion oF muSclE Function in prE 
AnD poStmEnopAuSAl WomEn
Dionyssiotis Y.1,2, Michas G.1, Galanos A.1, Lyritis G.P.1, 
Papaioannou N.1

1Laboratory for Research of the Musculoskeletal System, Uni-
versity of Athens, KAT Ηospital, Kifissia; 2Rehabilitation Dept., 
Rhodes General Hospital, Rhodes Island, Greece

Introduction: The treatment of osteoporosis which focuses only on 
bones ignores muscle function and balance elements directed con-
nected with this disease, the prevention of falls and fractures. Aim: 
Our purpose was to study differences in kinetic parameters of pre 
and postmenopausal women which influence balance and muscle 
function. Patients and Methods: Two hundred and thirty-seven 
women were included in the study separated in three groups: Group 
A included 61 osteoporotic postmenopausal women taken antioste-
oporotic drugs and calcium/vitamin D supplementation (mean age 
65±9.6 years), group B consisted of 117 healthy postmenopausal 
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women (mean age 62.9±9.8 years), and group C included 59 
healthy premenopausal women (mean age 35±7.6 years). For the 
measurement of the objective parameters of movement we used the 
mechanography system in Leonardo platform (Novotec, Pforzheim, 
Germany) which measures forces, calculates through acceleration the 
vertical velocity of centre of gravity and also using force and velocity 
it calculates power of vertical movements. After explaining in all 
participants the process, they jumped on the platform (two leg jump).
Weight was recorded on the platform before the jump and height 
was measured with a wall-mounted ruler. Results: Height decreased 
(p<0.0005), while BMI and weight increased significantly with age 
(p<0.0005, p=0.008). In groups Α, B all kinetic parameters (velocity, 
force, jump height, power), were statistically decreased (p<0.0005) 
in comparison with group C. Conclusion: The results suggest that 
in all postmenopausal women (with or without pharmaceutical 
treatment) a decline in the kinetic parameters is expected. Jumping 
mechanography gives to the clinician additional information in order 
to prevent falls and fractures in postmenopausal women. 
Reference:
1. Runge M, et al. Is muscle power output a key factor in the age-related decline 
in physical performance? Clin Physiol Funct Imaging 2004; 24: 335–40. 
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DAncErS Don’t SWAy
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of Vienna, Austria; 2The Key Lab of Biomed. Information Engineer-
ing of Ministry of Education, Xi´an Jiaotong University, China

Introduction: Balance is essential for an independent and self-
determined life. Good balance is associated with independence in 
housework, shopping, and travel; poor balance is a major risk fac-
tor for falls and fall-related injuries. Social dancing may improve 
coordination and postural behaviour. Thus, the aim of our study 
was to assess the relationship between dancing habits and postural 
stability in healthy subjects. Patients and Methods: Random sam-
ple of 85 healthy adult subjects (53 f, 32 m; mean age 33 years, 
range 18–79), recruited from the Austrian population. We included 
subjects who were non-dancers and subjects performing social 
dancing regularly (i.e. dancing ≥2 x/month). Postural stability was 
measured by means of the modified Sensory Organization Test 
(mSOT; Pro Balance Master system, Neurocom Inc., Clackamas, 
USA). This test consists of four different conditions (standing on 
a stable or sway-referenced measurement platform, with open or 
closed eyes, respectively), that are performed three times each. A 
single trial lasts 20 seconds. Subjects are secured by a safety har-
ness. Data was compared using the Mann-Whitney U test. Results: 
Data is presented as median (25%; 75%). In the composite score of 
mSOT there was a statistically significant difference between the 
two groups (Non-dancers: 82 (77.75; 86), regular dancers 86 (83; 
88), p=0.002). The mSOT subtests 4 (87.33 vs. 90.67, p<0.001) and 
5 (69.83 vs. 75, p<0.02) showed statistically significant differences 
between the two groups. For subtests 1 and 2 no difference was 
observed. Conclusion: Regular dancers perform significantly better 
than non-dancers in the more challenging posturographic tests (i.e. 
standing on a sway-referenced platform). Dancing lessons could be 
beneficial when included in balance training programs.

o81
EvAluAtion oF pAin trEAtmEnt With 
trAnScutAnEuS ElEctricAl nErvE 
StimulAtion in pAtiEntS With pAinFul 
DiABEtic polynEuropAthy
Moharič M.
Faculty of Medicine of University in Ljubljana, Dept. for Physical 
and Rehabilitation Medicine, Ljubljana, Slovenia
Introduction: Pain in diabetic neuropathy can develop as a symptom 
(1) and can be treated with various agents, including transcutaneous 

electrical nerve stimulation (TENS). Intensity of pain is commonly 
primary outcome in therapeutic trials, more important in evaluating 
effect of treatment are also becoming improvements in physical and 
emotional functioning, but we need more objective methods for the 
assessment. Quantitative sensory testing (QST) is commonly applied 
in patients with diabetic neuropathy, covering every aspect of the 
neuropathy, from diagnosis to therapy. Aim: To determine whether 
managing pain with TENS in PDN can be evaluated with QST. 
Methods and Patients: Thirty patients with PDN were treated with 
TENS three consecutive hours a day for three weeks. The effect of 
the treatment was evaluated by the visual analogue scale (VAS), a 
thermotest and with Short Form-36 Health Survey (SF-36). Results: 
In all the patients, thermal-specific and thermal pain sensitivity de-
termination showed remarkable quantitative and qualitative abnor-
malities in all the measured places. After the therapy the percentage 
of patients with qualitative abnormalities decreased, together with 
reduced thresholds in dorsum of the foot, lateral leg and anterior 
thigh. On VAS, the patients experienced on average 48.5% (±54.0) 
regression of pain and rated their quality of life with SF-36 similar 
on seven domains, except on bodily pain domain on which rates 
were significantly better (p<0.01). Conclusions: TENS efficiently 
reduces pain in patients with painful diabetic neuropathy and with 
the activation of large sensory myelinated fibers subserving touch, 
pressure and vibration (Aα and Aβ) influences small myelinated (Aδ) 
and unmyelinated (C) fibers. This effect can be confirmed with a 
thermotest. The thermotest could be used for the assessment of the 
effectiveness of therapy with TENS.
Reference: 
1. Thomas PK, Brown MJ. Diabetic polyneuropathy. In: Dyck PJ, et al., eds. 
Diabetic neuropathy. Philadelphia: WB Saunders; 1987: p. 56–65.
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Ramiro González M.D.1, Viudez Jiménez I.2, Fuentes 
Ferrer M.E.2, Rodríguez Fuentes L.M.3

San Carlos Hospital, 1Dept. of Physical Medicine and Rehabilita-
tion and 2Dept. of Preventive Medicine, Madrid; 3niversity Hospi-
tal, Dept. of Analysis, Santiago Compostela, Spain

Introduction: Post-Traumatic Cervical Syndrome is a common 
consequence of cervical trauma caused by a whiplash mechanism, 
relevant due to the high socio-economic cost attached. Aim: To ana-
lyze the benefits of early cervical mobilization for Post-Traumatic 
Cervical Syndrome and make a descriptive study of the sample. Pa-
tients and Methods: 106 patients from the Traumatology Emergency 
Service of the San Carlos Hospital in Madrid with Post-Traumatic 
Cervical Syndrome I-II (QTF Classification) were included. Each 
patient was randomly distributed to one of two groups: 1) With early 
cervical mobilisation (repeated cervical movements, 3 times/day, 15 
min); 2) Without it. Both groups received analgesics, non-steroidal 
anti-inflammatory drugs for one week, cervical cold-packs for three 
days and cervical thermotherapy from the fourth day. Patients were 
asked to answer a questionnaire, at 4 and 12 weeks following the 
accident, to assess their condition. Results: 96.2% of patients could 
be followed-up to 12 weeks. Differences were found between the 
groups for the questionnaire at both follow-ups. The experimental 
group used less medication and showed lower percentage of sick-
leave. Women of both groups showed slower recovery in comparison 
to men. The prototype of patient was: Female, 28–37 years old, level 
of studies middle-high, driving a car and impacted from behind. 
Conclusion: This study supports the use of an early mobilisation 
regime following soft tissue injuries of the neck to achieve better, 
and faster recovery. This mobilisation could be performed at home 
after being explained by a professional.
References:
1. The effectiveness of a supervised physical training model tailored to the 
individual needs of patients with whiplash-associated disorders. Clin Rehabil 
2006; 20: 201–17.
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2. Education by general practitioners or education and exercises by physiothera-
pists for patients with whiplash-associated disorders? Spine 2006; 31: 723–31.
3. Treatment of whiplash-associated disorders--part I: Non-invasive interven-
tions. Pain Res Manag 2005; 10: 21–32.
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WhAt AimS For rEhABilitAtion oF 
chronic loW BAcK pAin pAtiEntS: DAtA 
From A cohort oF pAtiEntS 
Roques Latrille C.F., de Boissezon X., Gleizes S., Castel-
Lacanal E., Marque P., Felez A.
CHU Rangueil, service de MPR, Toulouse, France

Aims: To identify therapeutic goals from the data of assessment 
of the patients. Methods: A cohort of thirty patients with common 
chronic low back pain (CLBP) (15 male, 15 female, mean age 42 
years –22 to 54) have been assessed in this study: a) the gender, 
age, body mass index, pain intensity (VAS), pain expression (Saint 
Antoine Hospital Pain Questionnaire), anxiety (STAI), depression 
(BECK), disability (Roland-Morris), fingertip-floor distance; b) 
the peak torque of the flexor and extensor muscles of the trunk 
(Cybex 6000); c) the reduction of the Quality of Life (QOL) (Dallas 
questionnaire) has been measured for the different items gathered 
in activities of daily living (ADL), social interactions (IS), profes-
sional (W), mood (AD). Results: Comparing men and women we 
observed only significant differences according to the muscular 
strength. Pain intensity was only correlated with lumbar stiffness. 
Lumbar stiffness was correlated with QOL. QOL was also correlated 
with disability and depression. Discussion: In this population we 
observed an unusual link between pain intensity and lumbar stiffness 
(2). The QOL was mainly affected by the depression (1). The rela-
tions between pain and the other symptoms have to be revisited (3). 
The muscular impairment was usual but poorly correlated with the 
other symptoms. Conclusion: From these data, rehabilitation aims 
would be to improve the muscles and the flexibility of the trunk but 
a psycho-behavioural approach would be also useful.
References: 
1. Horng YS, et al. Predicting health-related quality of life in patients with 
low back pain. Spine 2005; 30: 551–5.
2. Parks KA, et al. A comparison of lumbar range of motion and functional 
ability scores in patients with low back pain: assessment for range of motion 
validity. Spine 2003; 28: 380–4.
3. Young S, et al. Correlation of clinical examination characteristics with 
three sources of chronic low back pain. Spine J 2003; 3: 460–5.
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Introduction: Precise recommendations for pharmacological treat-
ment are easy to formulate with simply the drug name and exact 
dosage. Nonpharmacological recommendations such as rehabilita-
tion are less easy to formulate in helping practitioners and patients 
make decisions about appropriate health care for specific clinical 
circumstances. Aim: To develop a specific methodology to elaborate 
recommendations for rehabilitation interventions that could be 
adapted more closely to the daily practice of physicians and facili-
tate the correct prescription of a clear intervention and thus better 
clinical improvement for the patient. Methods: By studying and 
learning from the EULAR methodology (1), the MOVE consensus 
(2), and the Philadelphia panel (3), we have elaborated a new method 
to develop recommendations for rehabilitation, one that is based 
on published results of clinical trials, evaluation of daily practice 

in France and multidisciplinary expert opinion, including patient 
opinion, to elaborate recommendations for rehabilitation interven-
tions. Results: The following steps were used: choice by a steering 
committee of questions relevant to the topic; systematic literature 
search by professionals of several databases (PubMed, Pascal 
Biomed, and Cochrane); analysis of articles by multidisciplinary 
experts; evaluation of physicians’ prescription and daily practices 
for rehabilitation; and final external review by a reading commit-
tee composed of multidisciplinary health care professionals and 
patients. This methodology was used twice in France, first in 2006 
to establish recommendations for rehabilitation in lower-limb oste-
oarthritis. Conclusion: This SOFMER method may help physicians 
and patients accept recommendations for orthopaedic rehabilitation, 
which have a pivotal role in treatment for joint diseases.
References:
1. Zhang W, Doherty M. EULAR recommendations for knee and hip osteoar-
thritis: a critique of the methodology. Br J Sports Med 2006; 40: 664–9.
2.  Philadelphia Panel evidence-based clinical practice guidelines on selected 
rehabilitation interventions. Phys Ther 2001; 81: 1629–40.
3. Roddy E, et al. Evidence-based recommendations for the role of exercise in 
the management of osteoarthritis of the hip or knee  – the MOVE consensus. 
Rheumatology 2005; 44: 67–73.
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Gent, Belgium 
Patients who sustained a traumatic brain injury (TBI) have a higher 
incidence of peripheral nerve injuries. A variety of nerve injuries is 
seen, the most frequent of which is ulnar nerve entrapment (UNE) 
at the elbow. The most common cause of UNE after TBI is peri-
articular heterotopic ossification (HO). Two case studies of UNE 
after TBI due to elbow flexor spasticity without HO are presented. 
The dynamic anatomy of the cubital tunnel accounts for the irrita-
tion of the ulnar nerve in patients with spasticity. Most of these 
patients have no subjective complaints. The diagnosis is made only 
when intrinsic atrophy is noted in the hand. To achieve an earlier 
diagnosis we advise not only to perform an X-ray and ENMG 
evaluation in patients with spasticity of the elbow flexors, but to 
also add an ultrasound evaluation, which can lead to an earlier 
diagnosis and treatment, and thus to a better outcome. Prolonged 
compression of the nerve leads to incomplete recovery. 
References: 
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adult. J Hand Surg 1988; 13: 120–24.
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neuropathy at the elbow. Neurology 2004; 62: 767–73.

o86
rEFErrED SEnSAtionS AFtEr trAumAtic 
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Objective: The aim of this study was to explore if patients with 
traumatic peripheral nerve injury of the hand perceived referred 
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sensations, which are sensations that are perceived to be ema-
nating from a body site other than the one that is stimulated. 
Referred sensations have been reported following amputation, 
somatosensory differentiation, local anaesthesia, stroke, and 
spinal cord injury and CRPS type 1 and provide evidence that 
reorganization takes places in the adult brain with extreme 
rapidity. Design: Patients with sensory loss due to a traumatic 
peripheral nerve injury underwent a standard neurologic exami-
nation on the face, upper body and legs involving light touch 
with a coton swab. Patients were asked to describe the location 
of the stimulated site, the sensations emanating from it and any 
other sensations they experienced. Patients that tested posi-
tive were longitudinally followed. Results: We found clear and 
reproducible referred sensations in three out of 10 patients that 
were examined. The first patient reported referred sensations on 
his cheek and contralateral hand. The second patient reported 
referred sensations at several occasions and with different mo-
dalities at his cheek, ear, shoulder and contralateral hand. A third 
patient had a completely distorted mapping of the skin area of 
the hand. Conclusions: Referred sensations in traumatic nerve 
injury were found, providing evidence of reorganization of the 
central nervous system after peripheral injury. The referred 
sensations indicate a non-optimal reorganization of the central 
nervous system and may be one aspect that explains the inferior 
recovery after the peripheral nerve injury.
References:
1. Chen R, et al. Nervous system reorganization following injury. Neuro-
science 2002; 111: 761–73. 
2. Lundborg G. Nerve injury and repair- a challenge to the plastic brain. 
Journal of the peripheral nervous system 2003; 8: 209–226. 
3. Ramachandran VS, Hirstein W. The perception of phantom limbs. The 
D.O. Hebb lecture. Brain 1998; 121: 1603–1630.
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An unuSuAl cASE oF chonDrocAlcinoSiS
Decorte T., Vanderstraeten G.
University Hospital Ghent, Dept. of Physical Medicine and Re-
habilitation, Ghent, Belgium

A 64-year-old woman complained of swelling of the thumb on 
her right hand. She first noticed pain and swelling two and a 
half years ago. On monthly basis the pain got worse and then 
diminished. Both clinical and radiological examination showed 
a complete swelling of the carpometacarpal joint and a mass ef-
fect of the interossei of metacarpal I and II. Initially the laesion 
was suspected to be a malignant tumor and a biopsy was taken. 
On histological examination the tissue consisted of infiltra-
tions of macrophages and giant cells. There was no evidence of 
malignancy. There were depositions of calcified materials. The 
diagnosis of calcinosis was made. The precipitation of crystals 
of calcium pyrophosphate dehydrate in connective tissues may 
be asymptomatic or associated with several clinical features. 
Chondrocalcinosis refers to radiographic calcification in hyaline 
and/or fibrocartilage. Chondrocalcinosis has been found to affect 
from 8 to 10 percent of individuals aged 60 and older (1). There 
is no major sex predominance. Over the years scientific insights 
into the pathogenesis of the formation of calcium pyrophosphate 
dehydrate crystals has grown. Although in most cases the deposi-
tion of crystals is idiopathic, sometimes an underlying disorder 
is associated with the disease, particularly in young persons (2). 
Most of the patients with chondrocalcinosis are asymptomatic. 
Chondrocalcinosis should be considered as a differential diag-
nosis in patients with acute or subacute attacks of arthritis (most 
over the age of 65). 
References:
1.  Zitnan D, Sitaj S. Chondrocalcinosis articularis. I. Clinical and radiological 
study. Ann Rheum Dis 1963; 22: 142–152.
2.  Jones AC, et al. Diseases associated with calcium pyrophosphate depostion 
disease. Semin Arthritis Rheum 1992; 22: 188.

o88
cASE rEport: EoSinophilic FASciitiS: An 
unuSuAl cAuSE oF chronic EXErtionAl 
compArtmEnt SynDromE oF Both loWEr 
lEgS
Vanhecke B.J., Mortelé P.
Heilig Hartziekenhuis, Dept. of Physical and Rehabilitation 
Medicine, Roeselare, Belgium
Introduction: Chronic exertional compartment syndrome (CECS) 
is an uncommon cause of lower leg pain. Although the syndrome 
is mostly diagnosed in athletes, eosinophilic fasciitis is a very 
rare cause of CECS. While it is clear that elevated tissue pressure 
is responsible, the exact pathophysiology of the pain sensation 
remains unknown. Aim: Tracing the etiological factors of chronic 
exertional compartment syndrome can avoid unnecessary surgical 
treatment. Patients & Methods: We report one case of a 21-year-old 
female with an unusual cause of chronic exertional compartment 
syndrome of both lower legs. We reviewed the literature concern-
ing the etiology of CECS. Results: In this case the lower leg pain 
due to a chronic exertional compartment syndrome was the first 
symptom that led to the diagnosis of eosinophilic fasciitis, an un-
common connective tissue disease. The patient was successfully 
treated with immunosuppressive drugs and there was no need for 
surgical treatment. Conclusion: In case of chronic exertional com-
partment syndrome, a profound etiological work out is essential 
since surgical treatment can be avoided.
References:
1. Niskanen L, et al. Compartment syndrome as a late complication of 
eosinophilic fasciitis. J Rheumatol 1989; 16: 1364–5.
2. Shah SN, et al. Chronic exertional compartment syndrome. Am J Orthop 
2004; 33: 335–41.
3. Brennan FH Jr, Kane SF. Diagnosis, treatment options, and rehabilitation 
of chronic lower leg exertional compartment syndrome. Curr Sports Med 
Rep 2003; 2: 247–50.
4. Antic M, et al. Eosinophilic fasciitis 30 years after – what do we really 
know? Dermatology 2006; 213: 93–101.
5. Shulman LE. Diffuse fasciitis with hypergammaglobulinemia and eosi-
nophilia: a new syndrome? J Rheumatol 1974; 1: 46.
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croWnED DEnS SynDromE 
Watteyne K., Piette Y., Vandecasteele K., De Geeter F., 
Dhondt E., De Neve J.
St.-John’s Hospital, Service of Physical Medicine, Rehabilitation 
and Reumatology, Bruges, Belgium
We present a 75-year-old man admitting at the emergency depart-
ment with vague cervical pain since 5 weeks, strongly increased the 
last two days. He has also fever up to 37.8°C. Clinical examination 
reveals a marked restricted motion of the cervical spine, without 
meningeal signs. Biological tests show a strongly elevated CRP 
and sedimentation rate. Differential diagnosis includes meningitis, 
cervical spondylodiscitis and polymyalgia reumatica/giant cell 
arteritis. MRI and CT imaging show inflammation and calcifica-
tion in the atlantodental joint. The diagnosis of ‘Crowned Dens 
Syndrome (CDS)’ is made. The CDS is a clinical-radiological 
entity characterised by calcification of the ligaments surrounding 
the odontoid process of the axis and by acute attacks of cervi-
cooccipital pain, with fever, rigidity (particularly in rotation) 
and general signs of inflammation lasting from days to several 
weeks. CT imaging at the C1–C2 level is the reference standard 
and is superior to MRI in identifying these calcifications. Other 
inflammatory diseases and tumors should be excluded. Underlying 
causes are mostly crystal (such as calcium pyrophosphate dihydrate 
or hydroxyapatite) deposition diseases, but it may be accompa-
nied by other diseases affecting the joints such as rheumatoid 
arthritis, seronegative spondylarthropathy and systemic sclerosis. 
Prednisolone and nonsteroidal anti-inflammatory drugs are the 
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recommended treatment for symptom relief. The crowned dens 
syndrome is probably more common than previously recognized, 
especially in elderly patients.

o90
compArAtivE StuDy oF DiEt optimiZAtion 
AnD phySicAl trAining in pAtiEntS With 
oStEoArthritiS AnD mEtABolic SynDromE
Dragoi M., Nemes I.D.A., Poenaru D., Avram C., Popa D., 
Amaricai E., Milicin C., Suciu O., Dragoi R., Stan T., 
Handrea I., Nita A., Puenea G., Nemes C., Cretu O. 
Timisoara City University and Emergency Hospital, Medical  
Rehabilitation and Rheumatology Dept., Timisoara, Romania
Introduction: Many of our elderly patients which suffer from 
Osteoarthritis (OA) have associated comorbidities, such as com-
plex metabolic syndrome (MS). Aim: The comparative evaluation 
effects of diet and physical training upon patients with MS and 
OA. Materials and Methods: A randomized prospective study of 
17±0.6 weeks on 42 patients. The inclusion criteria of the study 
was patients with MS, based on International Diabetes Federation 
(IDF 2005) and vertebral and knee OA, divided in two groups (27 
patients - with diet and exercise and 15 – the control group, with 
diet only). It was record the body mass index (BMI), body fat (BF), 
lean mass and body water percent, systolic blood pressure (SBP) 
and diastolic blood pressure (DBP) at inclusion and after 2, 12 and 
17 weeks. The physical activity level (PAL) was estimate by count-
ing the daily number of steps during one week of current activity, 
using a pedometer (F. Bosh) and by measuring the Duke Activity 
Status Index (DASI). It was record also the MS lab parameters in 
the beginning and at the end of the study. At baseline, PAL and daily 
caloric intake (with Harris-Benedict equation) were determined. 
General indications regarding the diet and an individualized exercise 
training programme (cycloergometry exercise training, 3 times 6±2 
min at 65–80% of maximal heart rate separated by 3±1 min active 
pauses, five times/week) were set for each patients in the study 
group. Results: After 16 weeks of study, 12 patients (44%) from 
the training group and 2 patients (13%) from the control group 
deed not meet anymore the IDF citeria of MS. We noticed also 
in the training group a significant improvement of DASI (mean 
difference (MD)=8.57±2.44, p<0.001 vs. 0,76±0,53, p=NS), BF 
percent (MD=5.08±1.4%, p<0.001 vs. 0.36±0.08%, p=NS), SBP 
(MD=2.71±0.6mmHg, p<0.05 vs. 0.82±0.45mmHg, p=NS) and 
HDL (DM=2.9±0.7mg/dl, p<0,05 vs. 0.3±0.24mg/dl, p=NS). Con-
clusions: A general diet recommendation along with individualized 
exercise training programmes for 17 weeks at moderate intensity 
has beneficial effects on MS components and improves the physical 
capacity of the patients with OA. The pedometer can be a valuable 
tool in estimating daily physical activity which can increase the PAL 
and motivation to move in patients with MS and OA.
References: 
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proliFErAtion thErApy in rEhABilitAtion 
prActicE – gEnErAl concEpt AnD 
prActicAl EXpEriEncE
Trebinjac S., Skikic-Mujic E.
PM&R Dept., Rashid Hospital, Dubai, UAE
Introduction: Rehabilitation of soft tissue injuries – tendons and 
ligaments is challenging task because of high level of recurrence. 

Classical approach known as a RICE (rest, ice, compression, el-
evation) is efficient on short term basis. The concept is based on 
combination of rest and suppression of acute inflammatory reaction. 
Considering poor blood supply of tendons and ligaments and inflam-
matory response as a part of natural healing process application of 
anti-inflammatory substances (ice, NSAID) will shut down “healing 
cascade” and produce incomplete restoration of damaged structures. 
Immobilization will create stiffness to the joints and more restriction 
of blood supply. As a result, laxity and instability of ligaments and 
tendons will develop. It will create early degeneration of the joint 
itself as well as surrounding supporting structures. To avoid such 
unfavorable outcome recurrent and chronic injuries should be treated 
with proliferate substances which will initiate regenerative process 
of damaged ligaments and tendons. Aim: To present general concept 
of proliferation (prolo) therapy in treatment of chronic musculoskel-
etal disorders. Also one and half year practical experience will be 
demonstrated. Material & Methods: Overview of literature related to 
concept and practical application of prolotherapy as well as retrospec-
tive study of 12 patients treated in our clinic. Results: Twelve patients, 
4 men and 8 women received prolo therapy injections for variety of 
disorders; 4 lateral epicondylitis (tennis elbow) 3 plantar fasciitis, 3 
patellar tendinosis (in 2 cases combined with knee osteoarthritis) and 
2 for rotator cuff syndrome. All patients got significant improvement 
in pain reduction (measured by VAS) and functional achievement 
(measured by different functional tests). Conclusion: Our initial 
experience with prolotherapy in management of chronic soft tissue 
injuries are very encouraging. Reduction of pain and improvement of 
function were persisted for more than 6 month and in some patients 
for more than 1 year after initiation of treatment.

o92
proSthEtic mAnAgEmEnt oF chilDrEn 
With uppEr limB AmputAtion
Espinosa S., Rufo S., Del Villar I., López-Cabarcos C., 
Martinez M.
Rehabilitation Dept., La Paz Hospital, Madrid, Spain

Introduction and Aim: The aim of the study was to review the pros-
thetic management of children with congenital and acquired upper 
limb amputation in the Rehabilitation Department, ‘La Paz’ Hospital 
(Madrid, Spain). Patients and Methods: A retrospective analysis has 
been developed by reviewing medical files for children who visited 
the outpatient clinic from 2002 to 2007. The following data were 
collected: age, etiology, level of amputation, type of prostheses 
and also the occupational therapy training (OT). The functional 
status was evaluated with the Abilhand-Kids questionnaire due to 
the lack of other specific scales that are validated on the Spanish 
population. The related literature was also reviewed. Results: Twenty 
kids (8 male, 12 female). In 18/20 was congenital etiology, the 
more frequent level of amputation was the forearm (60%). Most of 
the children (16/20) received passive prostheses as the first option. 
Thirteen of them, were fitted with myoelectrical prostheses once they 
got the complete passive prostheses integration on DLA (Daily Live 
Activities). All the children received OT training with an optimal 
functional integration of the prostheses. Conclusion: We consider 
highly important the early upper limb fitting of these children due to 
both the cerebral plasticity and the possibility of cortical integration 
of the prostheses. This early fitting does easy up both the manual 
activities and the motor development of the children. The use of OT 
is a key as part of the prosthetic process. It is also important that 
parents can assume responsibility for the training of their children 
and achieve the same efficacy as the therapist in training them. 
Long-term studies are needed to determine the functional outcome 
of the early fitting with myoelectrical prostheses.
References: 
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2. Davids JR, et al. Prosthetic management of children with unilateral congen-
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AmputAtionS AnD congEnitAl 
DEFiciEnciES oF thE uppEr limB in 
pEDiAtric populAtion – 27 yEArS rEviSion
Afonso C., Coelho J.P., Cadete A., Lopes A.,  
Vasconcelos M.A., Batalha I.
Centro de Medicina de Reabilitação de Alcoitão, Serviço de Rea-
bilitação Pediátrica e Desenvolvimento, Alcoitão, Portugal

Introduction: Congenital skeletal deficiencies are the principal cause 
of upper limb amputation in the first decade of life whereas between 
the ages of 10 to 20 years is trauma. The first prosthesis of children 
with upper congenital limb deficiency must be adapted between 
3 and 9 months in order to contribute to psychological and motor 
development, allowing the use of both upper limbs to crawl and as-
suming the standing position. Using a prosthesis later (2 to 5 years) 
results in a higher rejection rate because at this age, children already 
developed compensatory techniques. The steps of psychological and 
motor development are used to guide the prosthesis and components 
prescription. Material and Methods: The authors made a retrospective 
study consulting clinical files of children followed in consultation in 
the Paediatric Development and Rehabilitation Service, from 1980 
and 2007, with the diagnostic of upper limb amputations and congeni-
tal deficiencies. From this population, the children with a prosthesis 
were selected and divided in two groups according to diagnostic. The 
final goal was to evaluate the efficacy of prosthesis utilization in this 
population. Results and Conclusion: The prescription at the correct 
time, the adequate rehabilitation program and family teaching are 
the key points for the child’s functional independence. However, it 
is important to separate the concept of prosthesis function and its 
use. Benefits and losses should be discussed before prescription and 
beginning of rehabilitation treatment. 
References:
1. Cuccurullo S. Physical Medicine and Rehabilitation Board Review. Demos 
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mAnAgEmEnt oF pAin in AmputEES
Neumann V.
University of Leeds, Academic Dept. of Rehabilitation Medicine 
& Rehabilitation Medicine, UK
Pain affecting the residual limb (stump) or felt in a phantom limb 
is an important factor influencing the outcome in amputees. This 
presentation will review causes of pain and the many strategies 
used to alleviate it. The focus will be on management of neuro-
pathic pain and the use of physical modalities and psychological 
interventions as well as drug therapies in this context. Evidence for 
efficacy of each approach to management will be discussed.

o95
compAriSon oF liFE QuAlity BEtWEEn 
pAtiEntS With SAlvAgE vS unilAtErAl 
BEloW KnEE AmputAtionS
Tekin L., Safaz I., Göktepe A.S., Yazicioglu K.
Turkish Armed Forces Rehabilitation Center, Ankara, Turkey
Introduction: It is well known that lower extremity salvage proce-
dures need a long treatment period and that they are expensive. To 

the best of our knowledge, functional evaluation of these patients 
and functional comparison between lower extremity salvage and 
amputations have not been performed up to date. Aim: In this study, 
we aimed to compare the functional outcomes of lower extrem-
ity salvage and amputation procedures. Patients and Methods: 
Nineteen patients who had major lower extremity trauma were 
recruited. Of those patients, 10 had below knee amputations and 
nine had lower extremity salvage procedures, and none of the 
patients had any accompanying diseases. Visual analog scale 
(VAS) and short form-36 tests were applied to all patients. Reop-
erations of each patient were also recorded. Energy expenditure 
index during walking in daily living activities was calculated. In 
order to determine the functional capacity and walking speed, 
6-min walking test and 10-m walking test were applied to all 
patients. Results: When functionality was compared, there were 
no significant differences between the two groups (amputation 
vs lower extremity salvage) except that the general health status 
and vitality of the amputation patients were better (p<0.032 and 
p<0.006, respectively). VAS scores and reoperation rates of the 
salvage group were statistically higher in the amputation group 
(p<0.004 and p<0.020, respectively). Conclusion: According to 
our results, amputation seems to be more favorable when com-
pared with salvage for serious lower extremity traumas. Although 
there was no significant difference concerning functionality; we 
found that amputated patients had more motivation, better mental 
status and lower complication rates. Therefore, we propose that 
amputated patients may return to social life much more faster than 
those with salvage. 

o96
DEvEloping A ‘proSthEtic-KnEE-tESt-
trAcK’ to ASSESS Functioning With A 
microprocESSor-controllED proSthEtic 
KnEE-DEvicE in inDiviDuAlS With loWEr-
limB AmputAtion
Wiggerts H.O.1, Heijboer M.3, van der Heijde T.C.3,  
de Jong de Haas B.2, Ricken A.3, Janssen T.W.J.1,3

1Rehabilitation Centre Amsterdam; 2OIM; 3Faculty of Human Move-
ment Sciences, VU University, Amsterdam, The Netherlands
Introduction: In rehabilitation centres, there is need for a simple 
and reliable test to demonstrate differences in functioning with a 
microprocessor-controlled prosthetic knee-device (MPK) compared 
to functioning with a non-micro¬processor-controlled prosthetic 
knee-device (NMPK). Moreover, literature lacks studies focussing 
on proper assessment of functional performance using prosthetic 
knee devices. Aim: The aim of our study was to develop a Pros-
thetic-Knee-Test-Track (PKTT) for easy assessment of differences 
in functioning with MPK versus NMPK. Patients and Methods: Nine 
subjects (8 male, age 39–72 years, mean age 52), with unilateral 
lower limb amputation (5 transfemoral, 3 knee-exarticulation and 
1 hemipelvectomy) were included in the study. All subjects had 
sustained experience using both NMPK and MPK. They performed 
several functional tests with both prosthetic knees. In addition to 
the test track, all subjects completed a mobility questionnaire. Main 
outcome measures were: Balance variables, Timed-Up-and-Go test, 
Hill-Assessment-Index score (HAI) and hill ascent and descent time, 
Stair-Assessment-Index score (SAI) and stairs ascent and descent 
time; step frequency, zigzag course step length and walking speed, 
stepping over obstacles performance, soft surfaces negotiating, 
walking with a tray performance; Self-Selected-Walking-Speed and 
maximum walking speed. Daily life representation was determined 
by comparing the Locomotor Capability Index-5 to the other test 
results. Results: Distinct significant differences were found only for 
negotiating a slope and a stairway (time and HAI for hills descent, 
time and SAI for stairs descent). The performance on most other test-
conditions was somewhat better for subjects using MPK compared to 
using NMPK, but these differences were not significant due to group 
variance. Conclusion: On basis of these results the PKTT exists of 
a slope and a stairway only. Other test-conditions were excluded 
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from the PKTT because they could not discriminate reliably between 
subject’s performance with MPK versus NMPK. 

o97
c-lEg® proSthESiS  For trAnSFEmorAl 
AmputEES in iSrAEl SAtiSFAction AnD 
EFFEctivEnESS oF phySiothErApy 
Raveh E. 
Sheba Rehabilitation Center, Israel

Introduction: The use of C-Leg® computerized knee system for 
transfemoral amputees has begun in 1995. Research has shown 
several advantages in using C-Leg compared with other hydraulic 
knees. In Israel, the C-leg was fitted since 2005, to veteran soldiers 
who were injured during their military service and are using pros-
thetic knees for over 15 years. In order to make the best out of the 
innovative knee system, the fitting process was accompanied by 
close physiotherapy guiding. Aim: To evaluate patients’ satisfac-
tion of using C-Leg® compared with other hydraulic knees, and 
the efficiency of physiotherapy guiding during the fitting process in 
Israel. Methods: Self-report questionnaires were sent via e-mail to 
45 veterans. All patients were injured during their service, and were 
trained between 2005–2007. Age of patients was 36–68. 47.6% had 
their sound leg injured, and 61.9% suffer from other disease. The 
questions regarded demographic details, advantages and disadvan-
tages of C-leg and personal attitudes. Other questions referred to 
possible changes in daily functions: walking in different speeds, go-
ing downhill, stairs descending, and multi-tasking performance. The 
patients were also asked to evaluate effectiveness of physiotherapy. 
Results: 68% of the patients indicated safety as the most important 
advantage of C-Leg. 81% feel safer while walking, and 42.9% 
reported positive changes in fast walking. All patients reported an 
improvement in performance of daily activities. The Patients were 
satisfied by physiotherapy, and pointed its importance. All patients 
noted the C-leg as their knee of choice. Patients mentioned unique 
disadvantages: battery charge, avoiding water and delay in fixing 
faults. Conclusions: The advantages of the C-leg system over other 
knees were examined in veteran amputees. Patients feel safer while 
walking, and their ability to walk in higher speeds is improved. 
Disadvantages such as battery charging, inability to work in aquatic 
areas, and the possible delay in fixing prosthetic faults were noted. 
Physiotherapy guiding during fitting is recommended.

o98
EFFEctS oF ElEctronicAlly 
controllED proSthEtic KnEE hingES 
on pErFormAncE oF common DAily 
ActivitiES
Theeven P.1, Hemmen B.1, Geers R.1, Balk S.1, Rings F.2, 
Brink P.3, Seelen H.1

1Rehabilitation Foundation Limburg, Research Dept., Hoensbroek; 
2Livit Orthopedie, Hoensbroek; 3Academic Hospital Maastricht, 
Trauma Centre, Maastricht, The Netherlands
Introduction: To date, much attention in the objective evaluation 
of electronic leg prostheses usage for patients with a transfemoral 
amputation is paid to function and impairment rather than on activity 
and participation. For the patient it is important to know what kind 
of daily activities (s)he eventually can perform after rehabilitation. 
Aim: To evaluate the added value of three different types of pros-
thetic knee hinges in performing common daily activities. Patients 
and Methods: 10 transfemoral amputees (7 males, 3 females) with 
a mean age of 60.6 years (SD 13.0) participated. They performed a 
specifically designed ‘participation circuit’ consisting of 11 different 
common daily activities, using three different types of knee hinges, 
i.e. a conventional, an electronic stance and swing phase control-
led and an electronic stance phase controlled knee hinge. For each 
activity, performance time was measured. Self-perceived difficulty 

was scored using a Visual Analogue Scale (VAS). Also the Hill As-
sessment Index (HAI) and the Stair Assessment Index (SAI) were 
administered.  Results: During common daily activities in which the 
movement ‘reaching high or low’ was required (e.g. hanging out 
laundry, supermarket shopping and kitchen activities) performance 
time was lower for the electronically controlled prostheses. Differ-
ences were ranging from 2% to 15%. SAI data showed that the quality 
of stairs negotiation was improved with a mean of 4 points in all 
conditions with the electronically controlled knee hinges relative to 
the conventional mechanical prosthesis conditions. HAI data did not 
differ between conditions. Conclusion: First results indicate that our 
participation circuit may differentiate between abilities of individual 
patients in (not) using the different features of the electronically 
controlled knee hinges in daily performance. Participation circuit 
data may provide information additional to standard gait parameters, 
giving further insight in patients’ abilities in daily conditions.

o99
DynAmic BAlAncE control in loWEr lEg 
AmputEES 
Nederhand M.J.1, van Asseldonck E.H.F.2, van der Kooij H.2
1Roessingh Research and Development, Enschede; 2Institute for 
Biomedical Technology, University of Twente, Enschede, The 
Netherlands
Introduction: Balance control in standing is generally expressed 
in terms of static weight distribution between the legs obtained 
by Centre of Pressure (CoP) position. In this study the individual 
(dynamic) stabilizing mechanisms of both legs in response to 
perturbations is assessed. Aims: To determine the dynamic balance 
control (DBC)1 of both the prosthesis and intact side. Patients and 
Methods: 6 transfemoral, 8 transtibial amputees and 5 controls were 
included. Subjects stood on a force platform mounted on a motion 
platform and were instructed to stand still. The experiment consisted 
of 1 static trial and 3 perturbation trials with continuous random 
sagital platform movements consisting of a multiple sine signal 
(0.06–2.37 Hz). Weight distribution during the static (SW) and the 
dynamic perturbation trial (DW) were calculated by dividing the 
average vertical force below the prosthesis foot by the sum of forces 
below both feet. The Dynamic Balance control (DBC) represents 
the ratio between the stabilizing mechanism of the prosthetic leg to 
the stabilizing mechanism of the non-amputated leg. The stabilizing 
mechanism is calculated from the corrective ankle torque in response 
to sway. Results: All patients showed an asymmetric weight baring 
(SW and DW) in favor of the non- amputated leg. The DBC ratio 
showed that the contribution of both legs to balance control was 
even more asymmetric. Moreover, the actual balance contribution 
of each leg was not tightly coupled to weight bearing in each leg, 
in comparison to the controls. Conclusions: The contribution of 
the prosthetic leg to balance control is not a mere reflection of the 
weight distribution. This method could help to evaluate a lower 
limb amputee’s ability to compensate for the loss of a leg and the 
necessity for (and efficacy of) balance training.
Reference:
1.  Van der Kooij H, et al. Comparison of different methods to identify and quan-
tify balance control. Journal of Neuroscience Methods 2005; 145: 175–203.
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FirSt EXpEriEncES With thE uSE oF thE  
SigAm-WAp ScorE During inpAtiEnt rEhABili-
tAtion AFtEr loWEr limB AmputAtion
Rommers G.M., Paping M.A., Wiggerts H.O.
Center for Rehabilitation, University Medical Center Groningen, 
University of Groningen, Groningen; Rijndam Rehabilitation 
Centre, Rotterdam; Rehabilitation Centre Amsterdam (RCA), 
Amsterdam, The Netherlands
Introduction: Approximately 3,000 major lower limb amputations 
are performed annually in the Netherlands. About 50% of all am-
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putee patients receive prostheses. Outcome measurements are of 
increasing interest for management, patients and insurance com-
panies. Therefore the Dutch Special Interest Group on Amputation 
Medicine (WAP) used the SIGAM-WAP1 score (SIGAM score2 
Dutch translation) to assess mobility of amputee patients. The 
score gathers information about mobility of lower limb amputee 
patients. Aim: To investigate the feasibility to use the SIGAM-WAP 
score to assess outcome of inpatient rehabilitation after lower 
limb amputation. Methods: From 1–12–2006 until 31–5–2007 
all inpatients admitted after a major lower limb amputation were 
included in the study. On admission and at discharge mobility of 
all amputee patients was measured by the SIGAM-WAP score. The 
score has 6 classes: A: no prosthetic use towards F: fully mobile 
with prosthesis without aids in all conditions. A Questionnaire of 
21 yes/no items scales the activities. An algorithm reveals distinct 
mobility classes. Mobility score, duration of treatment and patient 
characteristics were gathered for evaluation. Results: Data were 
obtained from 112 patients admitted to 9 different Rehabilitation 
Centres. This was a good sample of the inpatient rehabilitation 
population in Dutch Rehabilitation Centres. 99 patients completed 
their inpatient training in the study period. Age: M: 62.0 years 
(range 25–88 years); Amputation level: HP 2%; TF 25%; KE: 
10%; TT: 40%; Bilateral: 23%. Average admission time: 101 
days (SD 61 days) SIGAM-WAP scores: Adm./Disch.: Class A: 
92/33 ; Class B: 1/9; Class C: 3/29, Class D: 0/23 ; Class E: 3/4; 
Class F: 0/1. Conclusion: After inpatient rehabilitation 68% of 
the amputee patients walked with prostheses. All patients were 
discharged home after inpatient rehabilitation. The SIGAM-WAP 
score is easy to apply. Use of the SIGAM-WAP score facilitates 
multi-centre pooling of information about prosthetic mobility after 
rehabilitation treatment.
References:
1. Rommers GM, et al. The mobility scale for lower limb amputees: The 
SIGAM/WAP mobility scale. Disabil Rehabil. 2007: 1–10 [Epub ahead of 
print].
2. Ryall NH, et al. The SIGAM mobility grades: a new population-specific 
measure for lower limb amputees. Disabil Rehabil 2003; 25: 833–44.

o101
thE inFluEncE oF inDucED pAin on lumBAr 
muSclE rEcruitmEnt During trunK 
EXtEnSion, EvAluAtED By FunctionAl mri
Dickx N.1, Achten E.2, Vandemaele P.2, Parlevliet T.3, 
Danneels L.1 
1Depts. of Rehabilitation Sciences and Physical Therapy, 2Ra-
diology and 3Physical Medicine, Faculty of Medicine, Ghent 
University, Belgium

Introduction: Numerous studies have demonstrated changes 
in structure and activity of the trunk muscles in low back pain 
patients. Still, the mechanisms of these changes are poorly un-
derstood. Experimental pain studies can help to elucidate motor 
control mechanisms which are affected by pain. Muscle-functional-
MRI is an innovative technique that enables to investigate the 
activity pattern of muscles by quantifying shifts in signal intensity.  
Aim: The aim of this study is to investigate lumbar trunk muscle 
activation after trunk extension, with and without muscle pain. 
Patients and Methods: 15 healthy subjects underwent three MRI’s: 
1) after rest 2) after exercise and 3) after exercise with muscle pain. 
Subjects performed a trunk extension exercise, in a standardized 
and controlled manner. Acute muscle pain was elicited by injection 
of hypertonic saline in the right longissimus muscle. The signal 
intensity of the lumbar erector spinae, lumbar multifidus and psoas 
muscles was analysed. Results: After the trunk extension, there was 
a significant increase in signal intensity for the erector spinae and 
the multifidus muscle, indicating muscle activity. For the psoas 
muscle, there was no significant change in signal intensity. After 
the same exercise, performed with deep muscle pain, a difference 
in signal intensity was found for all the investigated muscles. The 
results demonstrate a decrease in activity of the lumbar erector 

spinae, lumbar multifidus and psoas muscles, at the left and right 
side, due to unilateral muscle pain.
References: 
1. Hides, et al. Evidence of lumbar multifidus muscle wasting ipsilateral to 
symptoms in patients with acute/subacute low back pain. Spine 1994; 19: 
165–172.
2. Hodges, et al. Experimental muscle pain changes feedforward postural 
responses of the trunk muscles. Exp Brain Res 2003; 151: 262–271.
3. Mayer, et al. The use of magnetic resonance imaging to evaluate lumbar 
muscle activity during trunk extension exercise at varying intensities. Spine  
2005; 30: 2556–2563.

o102
pAtiEnt prEFErEncE DiSABility 
QuEStionnAirE in chronic loW BAcK pAin: 
A croSS-SEctionAl SurvEy 
Sanchez K., Jousse M., Papelard A., Rannou F., Revel M., 
Poiraudeau S. 
Médecine Physique et Réadaptation, Hôpital Cochin, AP-HP, 
Université Paris Descartes, Paris, France

Objective: To assess patient priorities in disability in chronic 
low back pain (CLBP). Patients and Methods: One hundred and 
fifty CLBP patients (61 males) fulfilling the inclusion criteria for 
CLBP were evaluated by the McMaster-Toronto Arthritis Patient 
Preference Disability Questionnaire (MACTAR), the Quebec 
Back Pain Questionnaire (QUEBEC), Hospital Anxiety and De-
pression scale (HAD), the Fear-Avoidance Beliefs Questionnaire 
(FABQ), the Coping Strategies Questionnaire (CSQ) and the pain 
and handicap visual analogue scale (VAS). Correlations between 
scores were analyzed by the Spearman coefficient. Results: Of the 
patients investigated, 65 (43.3%) had more than one diagnosis; 56 
(37.3%) had lumbar disc disease, 39 (26%) central spinal stenosis 
or lumbar spinal stenosis, 61 (40.7%) spondylo osteoarthritis, 39 
(26%) disc herniation, 19 (12.7%) spondylolisthesis, 15 (10%) 
others diagnosis. The three disability domains, classified by the 
International Classification of Functioning, Disability and Health 
(ICF), most often cited were community, social and civic life  
(n= 137 activities, 31.5%), mobility (n=118, 27.1%) and domestic 
life (n=112, 25.7%). The MACTAR score correlated moderately 
with VAS handicap (r=0.52), fairly with the QUEBEC (r=0.40) 
but only weakly with FABQ score for physical activities (r=0.28) 
and had no correlation with HAD, FABQ, and CSQ scores.  
Conclusions: For assessing CLBP patient priorities in disability, 
the MACTAR has acceptable construct validity. The weak corre-
lation between QUEBEC and MACTAR scores suggests that the 
MACTAR adds important information on patient’s disability.

o103
multiDimEnSionAl ASSESSmEnt in chronic 
loW BAcK pAin: minnESotA multiphASic 
pErSonAlity invEntory 2 AnD mcgill pAin 
QuEStionnAirE
Paolucci T., Luciani M., Di Cesare A., Fusco A., 
Cappellino F., Saraceni V.M.
Complex Operative Unit of Physical Medicine and Rehabilitation of 
Policlinico Umberto I, Rome, University of Rome ‘La Sapienza’, Italy
Introduction: Chronic low back pain (LBP) is defined as a pain that 
persists greater than more three months or longer than expected time 
period for healing. In the USA, back pain is the most common cause 
of activity limitation in people younger than 45 years, the second 
most frequent reason for visits to the physician, the fifth-ranking 
cause of admission to hospital, and the third most common cause of 
surgical procedures. Aim: To evaluate qualitative and quantitative 
characteristics of chronic LBP obtained from VAS and MPQ with 
personality clusters obtained from MMPI-2. Patients and Methods: 
91 patients (34 M, 57 F) with mean age of 52.8 (range 32–70) were 
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examined. The evaluation scales administered were VAS and the 
McGill Pain Questionnaire for LBP while MMPI-2 to study the 
psychological profile. Statistical analysis was executed: descrip-
tive statistics and T-student distribution were performed to analyse 
the patients’ distribution according to sex. Results: Demonstrated 
statistically significant outcomes for MPQ (PRIA, PRIM, PTOT) 
and for MMPI-2* considering the subscales L*, PD*, PA* e SC* 
between male and female. Statistically significant outcomes were 
obtained by MPQ and MMPI-2* for PRIS with PA*, PT* and SC*, 
for PRIA with PA* and PT*, for PRIM with PD* and SC, for PTOT 
with PD*, PA*, SC* e PT*, for PRIS with FB*,FRS*,DEP*,HEA*, 
WRK*, for PRIA with ANX*, FRS* and HEA*, for PTOT with 
FB*,HEA* and FRS*. Conclusion: Patients showed personality 
profile that suggest a chronic low back pain, especially with an 
increase in hypochondria and depression scale. 
References:
1. Atlas SJ, Nardin RA. Evaluation and treatment of low back pain: an 
evidence-based approach to clinical care. Muscle Nerve 2003; 27: 265–84.
2. Manchikanti L, et al. Evaluation of the psychological status in chronic low back 
pain: comparison with general population. Pain Physician 2002; 5: 149–55.

o104
rElAtivE importAncE oF pAin rElAtED 
DiSABilitiES Among loW BAcK pAin pAtiEntS
Suominen C., Laimi K., Salminen J.J., Nykvist F., 
Tuominen R.
Depts. of Public Health and Physical and Rehabilitation Medicine, 
University of Turku and Turku University Central Hospital, Finland
Introduction: Oswestry Disability Index (ODI) is widely used in 
research as well as in clinical practice for measuring functional 
status of low back pain (LBP) patients. All ten functions are given 
equal weight when computing the overall ODI score. However, all 
functions may not be of equal importance in a patient’s daily life. 
Aim: The aim of this study was to evaluate the relative importance 
of the ten functions assessed by patients to produce the ODI score 
among a sample of Finnish LBP patients in South-Western Finland. 
Patients and Methods: The first 58 adult LBP patients drawn system-
atically from the referrals to the Turku University Central Hospital, 
department of Physical and Rehabilitation Medicine, formed the 
sample of this preliminary study. The relative importance of each 
item was determined by using 10 cm long double-anchored horizon-
tal Visual Analogue Scales (VAS), with endpoints from extremely 
unimportant (0) to extremely important (100). Results: Overall, the 
relative importance of the functions assessed varied considerably, 
women giving generally slightly higher scores than men. Both sexes 
assessed the highest importance to the ability to sleep, men (87.3), 
women (87.5) and the least important function was the ability to 
travel, men (65.4), and women (71.7). However, these differences 
between sexes were statistically non-significant. Age correlated 
negatively (r= –0.277) with the importance of sex life (p<0.05). 
This was pronounced among men (r= –0.371). Among men also age 
and importance of social life were significantly (p<0.05) correlated 
(r= –0.435). Pain intensity measured with VAS did not correlate with 
the importance of any of the ten determined functional abilities. 
Conclusions: The findings indicate that the ten functions included 
in ODI have varying importance to LBP patients and this should be 
taken into account when estimating overall functional status.
Reference: 
1. Fairbank J, et al. The Oswestry Low Back Pain Disability Questionnaire. 
Physiotherapy 1980; 66: 271–3. 

o105
chronic loW BAcK pAin AnD Function
Pinheiro J., Branco J., Figueiredo P., Ferreira L., Ramos S.
Hospitais da Universidade de Coimbra, Coimbra, Portugal
Background: Chronic Low Back Pain (LBP) is a highly prevalent 
disorder (1, 2), interfering with the functional level and social 
activities (3–5). It represents a significant economic burden to the 

patient, family and community. It is also a therapeutic challenge for 
Physical and Rehabilitation Medicine. Methods: Thirty-two patients 
(25 female and 7 males) living in the Central Region of Portugal, 
aged 40-80 years with LBP for more then 12 weeks were included 
in this study. The Visual Analogical Scale (VAS) and Oswestry 
Disability Index (ODI) were used to assess the patients at the end 
of their rehabilitation program (which consisted of 15–45 sessions 
with physical agents and kinesiotherapy). Statistical analysis was 
done using SPSS software version 15.0. Results: The average age 
of the patients was 59.25±9.26 years. They had pain for 7.6±8.74 
years. The VAS average score was 48.7 mm±18.77 and the total 
average ODI score was 19.6 (representing a moderate disability 
of 39.2%); the sub score averages of this index were the follow-
ing: ‘pain intensity’ 2.88±1.01, ‘personal care’ 1.22±1.05, ‘lifting’ 
2.78±1.07, ‘walking’ 1.44±1.08), ‘sitting’2.16±1.0, ‘standing’ 
2.09±1.3, ‘sleeping’ 1.50±1.2, ‘sexual life’ 1.87±1.66, ‘social life’ 
2.19±1.12 and ‘travelling’ 1.91±1.17. Statistical analysis showed a 
positive correlation between ‘walking’ and ‘personal care’ (r=0.455, 
p=0.01), ‘lifting’ (r=0.562, p=0.01) and ‘sexual life’ (r=0.572, 
p=0.01); there was also a positive correlation between ‘personal 
care’ and ‘sexual life’ (r=0.564, p=0.01); ‘travelling’ and ‘social 
life’ (r=0.456, p=0.01). Discussion and Conclusion: Considering 
the reduced number of subjects included in this pilot study, it is not 
possible to generalize about the results. At the end of the rehabilita-
tion program, patients reported high levels of perceived pain and 
disability in Daily Living Activities (DLA). The average ODI score 
is consistent with moderate to high disability. Impaired functional 
performance is especially significant in relation between walking 
and DLA, lifting and sitting. Reformulation of the rehabilitation 
program is warranted in the following areas: increased analgesic 
therapy (both drugs and physical agents); more active kinesiotherapy 
(muscular strength, aerobic conditioning, VO2max.); and introducing 
an educational package (posture, lifting and carrying weights).
References: 
1. Wheeler AH. EMedicine Pathophysiology of Chronic Back pain April 9, 2007
2. Anderssen GBJ. The Epidemiology of spinal disorders. In: Frymoyer JW, 
Ed. The Adult Spine: Principles and Practise. New York, NY: Raven Press; 
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3. Resi G. Low back pain from work in incapacity to disability; ther Umsch 
2007; 64: 409–13.
4. Leveille SG, et al. Low back pain and disability in older women: independ-
ent association with difficulty but not inability to perform daily activities; 
Journals of Gerontology; 54: 487–93.
5. Hagen KB, Thune O. Work incapacity from low back pain in the general 
population; Spine 1998; 23: 2091–5.

o106
mAnAgEmEnt oF loW BAcK pAin in 
primAry cArE
Bouton C.1,2, Roche G.1,3, Roquelaure Y.1,4, Legrand E.5,6, 
Penneau-Fontbonne D.1,4, Dubus V.3, Bontoux L.3, Huez J.F.2, 
Rucay P.1,4, Parot-Shinkel E.1,7, Fanello S.1,7, Richard I.1,3

1Laboratoire d’Ergonomie, Epidémiologie et Santé au Travail, 
2Dépt. de Médecine Générale, 4Dépt. de Médecine du Travail, 6IN-
SERM EMI 0335 et 7Dépt de Santé publique, Université d’Angers, 
Faculté de Médecine; 3Dépt. de Médecine Physique et Réadaptation 
Adulte, CHU-CRRRF; 5Rhumatologie, CHU, Angers, France

Introduction: Chronic low back pain is a major socioeconomic health 
issue, due to direct and indirect costs and sick-leave payments. Aim: 
To describe the management of patients in primary care, before their 
referral to a multidisciplinary clinic, and to compare this management 
with international guidelines. Patients and Methods: Descriptive 
retrospective study based on a questionnaire survey of the general 
practitioners of 72 chronic low back pain patients. Results: Patients 
were followed for their back pain by their GP since 49 months, with 
a frequency of 8 appointments per year per patient. 93% had been 
referred to a rheumatologist and 60% to a surgeon. 98.5% had had 
lumbar radiographies, 80% a computed tomography and 64% an 
MRI. The most commonly prescribed medications were classical 
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analgesics and anti-inflammatory drugs. 30% of patients had already 
received morphinic analgesics, and 50% antidepressants. 32% had 
had a lumbar surgery. Physical therapy was frequently prescribed, 
and 6% of patients had had more than 100 sessions. 86% of patients 
had been once or more on sick leave. The number of days of sick 
leave reached an average of 8.25 months. Conclusion: These results 
confirm the difficulty in following the international guidelines, which 
recommend few radiological examinations and an early return to 
work. The delay before referral to a multidisciplinary clinic is long. 
Helping GPs to organise this referral earlier is important. Determin-
ing predictive factors of chronicisation is also crucial.
References: 
1. Abenhaim L, et al. The role of activity in the therapeutic management of 
back pain. Spine 2000; 25 Suppl 4: 1S–33S.
2. Van den Hoogen HJ, et al. On the course of low back pain in general 
practice. Ann Rheum Dis 1998; 57: 13–9.

o107
compAriSon oF FunctionAl rEStorAtion 
With 3 hourS pEr WEEK phySicAl thErApy 
in chronic loW BAcK pAin At tWo yEArS 
FolloW-up
Roche-Leboucher G., Guérin C., Parot E., Bouton C., 
Roquelaure Y., Richard I. 
Laboratoire d’Ergonomie et d’Epidémiologie en Santé au Travail 
(LEEST), Centre Hospitalier Universitaire, Angers, France
Introduction: Functional restoration programs (FRP) are recom-
mended in chronic low back pain, but are only available or a lim-
ited number of patients. An ambulatory active individual therapy 
(AIT) could be an easier option. Aim: A prospective randomized 
controlled study to compare the medium-term outcomes of an AIT 
with those of a FRP. Patients and Methods: One hundred thirty-
two adults were treated during five weeks, either in a FRP (150 h  
in a rehabilitation centre) or in an AIT (15 h supervised by private 
practice physiotherapists). Evaluation criteria were trunk flexibility, 
back flexor and extensor endurance (Ito and Sorensen tests), general 
endurance, pain intensity, Dallas Pain Questionnaire (DPQ) scores 
(on daily activities (DA), anxiety depression, social interest, and 
work and leisure activities(WL)), and the number of days of sick 
leave. Results: Fifty-one percent of patients were on sick leave before 
treatment (mean duration, 180 days in the 2 years before treatment). 
All outcome measures improved after treatment, except endurance in 
AIT. At two years follow-up, 15 patients (11.3%) were lost to follow 
up; all physical criteria (except endurance) were better than before 
treatment without difference between groups; pain intensity was 
improved only in FRP; DPQ scores were improved only on DA and 
WL, with better results on WL in FRP. The number of days of sick 
leave in the two years after treatment was significantly improved, 
with no difference between groups (73.5 days in AIT versus 53.5 in 
FRP, p=0.45). Conclusions: AIT shows good results and could be 
sufficient for a large proportion of patients, but further studies are 
necessary to precise orientation criteria between the two therapies.
References: 
1. Jousset N, et al. Effects of functional restoration versus 3 hours per week 
physical therapy: a randomized controlled study. Spine 2004; 29: 487-94.
2. Roche G, et al. Comparison of a functional restoration program with ac-
tive individual physical therapy for patients with chronic low back pain: a 
randomized controlled trial. Arch Phys Med Rehab 2007; 88: 1229–35.
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WAlKing inDEX For SpinAl corD injury 
– WiSci 
Opara J.A., Mehlich K., Bielecki A., Dyszkiewicz A., 
Szczegielniak J., Spetruk P. 
‘Repty’ Rehab Centre in Tarnowskie Gory, Poland 
Introduction: Walking function is the first goal of the compre-
hensive rehabilitation after Spinal Cord Injury. Last years a new 

instrument – WISCI – more detailed and more sensitive than 
former - for estimation of recovery of walking in SCI has been 
described.  Aim: To estimate the functional capacity of tetraple-
gic and paraplegic persons as the result of the comprehensive 
rehabilitation after Spinal Cord Injury. Material and Methods: 
40 consecutive Spinal Cord Injury patients has been involved 
in this study. Some of them were tetraplegic (tetraparetic), some 
were paraplegic (paraparetic) persons. All patients received early 
(average 1 month after injury) comprehensive rehabilitation in the 
specialized rehab centre. Patient’s walking function was evaluated 
using standardized measures for functional capacity: ASIA scale, 
Barthel Index, Functional Independence Measure (FIM) and a new 
one: Walking Index for Spinal Cord Injury. WISCI was published 
for the first time by John F. Ditunno jr. in 2000 and validated in 
multi- centre study in 2005. The WISCI is more detailed and 
more sensitive for estimating of walking recovery than the other 
scales. It consists of 21 levels in which the less is level 00 (patient 
is unable to stand and/or participate in assisted walking) and the 
highest level is 20 (ambulates 10 meters with no devices, no braces 
and physical assistance). Results: At discharge, after two month 
of comprehensive rehabilitation, the most frequent WISCI levels 
were: 13 (ambulates 10 m with walker, no braces and no physical 
assistance), 16 (ambulates 10 m with two crutches, no braces and 
no physical assistance) and 20. Conclusions: Walking Index for 
Spinal Cord Injury – WISCI – seems to be very simple, detailed 
and sensitive instrument for estimating of walking function after 
Spinal Cord Injury.

o109
gAit pErFormAncE AFtEr SpinAl corD 
injury

Desloovere K.1,2, Kiekens C.3, Huenaerts C.1,  
Molenaers G.3

1Clinical Motion Analysis Laboratory (CERM), 2Depts. of Re-
habilitation Sciences and 3Musculoskeletal Sciences, University 
Hospital of Pellenberg, K.U.Leuven, Belgium

Introduction and Aim: Due to the variability in injury level, degree 
of spasticity and muscle weakness, a variety of gait patterns in 
spinal cord injured (SCI) can be expected. The aim of the study 
was to objectively document the characteristic gait patterns in pa-
tients with SCI. Patients and Methods: Twenty-one patients (43.8 
years±10.7) and 12 control subjects were included. All subjects 
underwent a 3D gait analysis including kinematics, kinetics, and 
surface EMG, resulting in 54 gait parameters. We use a student 
t-test for comparison with the normal reference data (p<0.01), and 
ANOVA analysis to examine the differences between observed gait 
patterns. Results: Considerable inter-subject variations were rec-
ognized across the patients. About 50% of the patients (N=10/21) 
presented with an asymmetric pattern. Of the patients who walked 
symmetrically, about 43% (9/21) were characterized with crouch, 
of which 6 patients presented with fixed crouch, and 3 patients 
with a dynamic crouch. Two patients showed bilateral knee hy-
perextension in stance. The more involved side of the asymmetric 
gait was characterized by ankle plantar flexion at initial contact, 
reduced ankle dorsiflexion and knee hyperextension in stance, 
lack of ankle dorsiflexion and reduced knee flexion in swing, and 
pelvic retraction (p<0.01). The contra-lateral, less involved side 
showed knee flexion at initial contact, increased ankle dorsiflexion 
in loading response and pelvic protraction (p<0.01). Patents with 
fixed crouch walked with small steps, slow velocity and reduced 
ROM in flexed position at the hip, knee, ankle (p<0.01). Dynamic 
crouch showed excessive ankle dorsiflexion, knee flexion and lack 
of hip extension, but a better ROM compared to the fixed crouch. 
Patients with knee hyper-extension also showed a lack of ankle 
dorsiflexion in stance and swing as well as increased internal 
hip rotation. Conclusion: Gait analysis data indicated that these 
patients presented with a variety of patterns at different levels, 
which were not related to the injury level, amount of spasticity 
or muscle weakness. 
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o110
normAl gAit AnAlySiS 
Murgu A., Nica A., Mologhianu G., Sarghii B. 
Dept. of Physical and Rehabilitation Medicine, University of 
Medicine ‘Carol Davila’, Bucharest, Romania
Introduction: The human gait has traditionally been studied sub-
jectively through visual observations. By combining advanced 
measurement technology and biomechanical modeling, human 
gait can now be objectively done. Methods: We study a group 
of 40 patients (25 women and 15 men) who were following an 
ambulatory treatment for different diseases in the Ambulatory of 
the IIIrd Rehabilitation Clinic from Bucharest between October 
1 and December 31, 2007. We included in the study group only 
patients with normal gait and normal cardiovascular parameters. 
The analyzing strap we used for this study is a prototype designed 
by Romanian researchers: AGILE – GAIT 95 System. We chose 
to take into account few parameters from the total pressure curve, 
forward gait curve and laterality analyzing curve: number of steps, 
gait speed, laterality, and average footsteps pressure, tossing and 
weight center variation. Results: We tried to identify parameters for 
normal gait analysis: 4 steps on the strap, average gait speed 4.23 
sec±0.07, average laterality: 21.3±0.5 cm, average footsteps pressure 
67.5±0.8 kgf, tossing: 5±0.5 cm, weight center variation: 3.9±0.9 
cm. Discussion: We need to continue analyzing more patients to 
obtain statistical significant values for gait analysis parameters 
and to enlarge the number of these parameters in order to be able 
to analyze pathological gait for different types of pathology from a 
rehabilitation point of view: neurological/ aftertrauma/ rheumato-
logical before and after spine surgery/non surgical spine pathology. 
Conclusions: It is our first time to present to an international forum 
our data obtained during our first study in the domain of gait analysis 
using a Romanian gait analyzing strap in the Ambulatory of the IIIrd 
Rehabilitation Clinic in Bucharest.
Reference: 
1. Forestier R, et al. Validity parameters of clinical trial and their influence 
on evidence based medicine conception: a review of literature; Annales de 
réadaptation et de médecine physique 2005; 48: 250–258.

o111
tASK-oriEntED cliEnt-cEntrED moDulAr 
trAining progrAm to improvE Arm-hAnD-
SKillED pErFormAncE in cErvicAl SpinAl 
corD injuriED pErSonS 
Spooren I.F., Janssen-Potten Y.J.M., Kerckhofs E., 
Bongers H.M.H., Seelen H.A.M. 
PHL University College, Dept. of Health Care, Hasselt, Bel-
gium

Introduction: In persons with a cervical spinal cord injury (C-SCI) 
arm and hand play a major role in the rehabilitation (1). Patients 
are mostly offered a comprehensive package of therapy including, 
among others, arm hand skilled performance (AHSP). However, 
current theories on motor learning indicate that individual goal 
setting and a more individualised multi-disciplinary rehabilitation 
program tailored to the patient’s self-selected goals may enlarge 
patient’s motivation and may improve rehabilitation outcome (2, 
3). Additionally, there is a growing need to offer modular therapy 
programs because of a tendency to condense current rehabilitation 
programs and an increasing demand by patients for training specific 
skills. Aim: to develop and evaluate a specific task-oriented cli-
ent-centred modular training program aimed at improving AHSP 
in persons with C-SCI. Patients and Methods: In this longitudinal 
clinical intervention study, persons with a C-SCI with problems 
concerning AHSP either during (n=10) or after rehabilitation 
(n=10) participate. Three individually chosen tasks are trained 3 
days/week, in 3 sessions of 30 min/day for 8 weeks. The training 
program was centred on the individual patient’s needs, taking into 
account personal possibilities and restrictions and combining prin-

ciples of motor learning with principles of medical training therapy. 
Measures of the goal attainment scale (GAS)(4) and the Canadian 
Occupational Performance Measure (COPM)(satisfaction and per-
formance) (5) are used to evaluate outcome directly after training 
and at follow-up (3 months post training). Results: Preliminary 
results show an improvement in the individual tasks as measured 
by the COPM on level of patients satisfaction (89%) and on level 
of performance (100%) and by the GAS score (89% obtained the 
set goal or better). At follow-up, training results, as measured by 
the COPM and the GAS, generally remain present. Conclusion: 
Although this study has not completed yet, results indicate that a 
client-centred task-oriented modular training program does lead 
to further improvement in AHSP in persons with C-SCI.
References:
1. Snoek GJ, et al. Spinal Cord 2004; 42: 526–32.
2. Siegert RJ, et al. Disabil Rehabil 2004; 26: 1175–83.
3. Duff J, et al. Clin Rehabil 2004; 18: 275–86.
4. Kirisuk T, et al. Goal attainment scaling. Mahwah: Lawrence Erlbaum 
associates; 1994.
5. Dedding V, et al. Clin Rehab 2004; 18;  660–7.

o112
thE nEW SWEDiSh poSt-concuSSion 
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Introduction: Patients between 16–60 years of age were referred to 
the Rehabilitation Centre at Södra Älvsborg Hospital, Borås, Swe-
den after a Mild Traumatic Brain Injury (MTBI) (1). The patients 
presented Post-Concussion Symptoms (PCS) such as headache, 
tiredness, irritability and dizziness. In a literature review in 1991, 
no valid Swedish checklist for measuring PCS after MTBI was 
found. Aim: To study the concurrent validity and the inter-rater 
reliability of the new Post-Concussion Symptoms Questionnaire 
(PCSQ) (2). Patients and Methods: The approach was to study the 
concurrent validity of the PCSQ when used as an interview ques-
tionnaire compared with a self-report questionnaire administered 
by the patients. The inter-rater reliability was also studied when 
two different raters administered the PCSQ interview. Patients 
with MTBI were consecutively contacted and asked whether they 
would be willing to participate in a follow-up intervention. The 
PCSQ was completed by the patients, who answered “Yes” or “No” 
to the standardized questions. The patients were then interviewed 
to check the certain “Yes” or “No” answers. The raters filled in 
their ratings independently. Results: The concurrent validity of 
answers in the self-report questionnaire compared with those in 
the interview ranged from 82–100 % of agreement. The inter-rater 
reliability results ranged from 93–100 % of agreement. Conclusion: 
The PCSQ with answers of “Yes” or “No” is a valid instrument. 
High reliability was found between the raters, which indicate that 
different team members can handle the PCSQ interview and this 
is valuable in rehabilitation. 
References:
1. Andersson Elgmark E, et al. Mild traumatic brain injuries: The impact of 
early intervention on late sequelae. Acta Neurochir 2007; 149: 151–160.
2. Andersson Elgmark E, et al. The new Swedish post-concussion symptoms 
questionnaire: A measure of symptoms after mild traumatic brain injury and its 
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pErFormAncE in poSturAl control tEStS 
iS impAirED in WomEn With rhEumAtoiD 
ArthritiS 
Luoto S.1,2, Siivola M.1, Riikonen K.1, Kauppi M.1,  
Laiho K.1, Mikkelsson M.1 
1Rheumatism Foundation Hospital, Heinola; 2South Karelian 
General Hospital, Lappeenranta, Finland

Introduction: Rheumatoid arthritis (RA) is an inflammatory disease, 
which may destroy joint tissues. Even early RA typically causes 
stiffness, pain and sometimes fatigue. Decreased physical and 
functional capacity, pain and inactivity may contribute to a decrease 
in postural control. Impaired postural control in RA was reported 
already in 1989 (1). Surprisingly little research has been done on the 
subject since. Postural control is “a very complex entity that must 
be measured across different domains and it cannot be reflected by 
any one single measure” (2). Aim: To compare the performance of 
women with RA to that of control subjects in tests assessing different 
domains of postural control. An attempt was also made to clarify 
underlying mechanisms for the performance in the tests. Patients 
and Methods: Ninety-one women with RA and 110 controls. Pos-
tural control tests: timed one-leg stance test; timed up and go test; 
tests on force-plate. Muscle strength: grip, isometric knee exten-
sion/flexion. Aerobic capacity: submaximal bicycle ergometer test. 
Questionnaires: health assessment questionnaire; pain, self-rated 
general health, and self-rated postural balance (visual analogue 
scales); psychological distress. Clinical examination: e.g., presence 
of swollen or tender joints in the lower extremities; erythrocyte 
sedimentation rate; duration of the disease. Results: RA patients 
performed poorer in most of the postural control tests and they 
also were more dependent on visual information. RA patients also 
had worse muscle strength and aerobic capacity; they experienced 
more pain and psychological distress; and “felt” they have poorer 
balance and poorer general health than the controls. However, few 
clinically significant correlations were found between the postural 
control measures and the other assembled data. Conclusion: RA pa-
tients seem to experience impaired postural balance, which was also 
possible to verify by different postural control tests. Further studies 
are needed to determine the clinical usability of the different tests, 
and the underlying mechanisms behind the impaired performance 
in tests evaluating different domains of postural control.
References:
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2. Duncan PW, et al. Is there one simple measure for balance? PT Magazine 
1993; 1: 74–81.
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thE AttAinmEnt oF StEADy StAtE in thE 
ASSESSmEnt oF EnErgy coSt oF WAlKing 
– iS it importAnt?
Plasschaert F., Jones K., Forward M.
Ghent Gait and Movement Analysis Laboratory, University Hos-
pital, Ghent, Belgium
Introduction: The measurement of the energy cost of walking in 
children with cerebral palsy is frequently used for baseline and 
outcome assessment of intervention. Such measurement relies on 
the establishment of steady state that is deemed to be present when 
oxygen consumption is stable and is often assumed to occur when 
walking speed is constant. In practice however, speed and oxygen 
consumption can and does vary naturally. Whilst constant speed is 
achievable on a treadmill, this is often impractical in such patients, 
thus rendering an energy cost test to an element of subjectivity.  Aim: 
To present a new objective method for the calculation of the energy 
cost of walking and compare it with a more subjective and yet com-
monly used approach. Patients and Methods: The new method applies 
a mathematically defined threshold for steady state within a walk-

ing trial and then strips out 
all of the non-steady state 
events within that trial (Fig 
1). An average is then com-
puted for the steady state 
data for each energy cost 
parameter according to the 
following formula as illus-
trated for non-dimensional 
net oxygen cost (Schwartz 
et al., 2006) (Equation 1): 
The commonly used approach does not remove non-steady state 
data but rather, uses an average value over a complete walking trial. 
Both methods were applied to the calculation of several energy cost 
of walking parameters derived from self-selected walking speed 
data from a cohort of 50 unimpaired subjects and 50 children with 

a spectrum of cerebral palsy (1). Results: The results revealed that 
both methods were strongly correlated for each parameter but showed 
systematic significant differences (p≤0.05), in the form of outliers 
in a series of Bland-Altman plots of agreement when allowing for 
potentially varying self selected speed. Conclusion: The differences 
between the methodologies result from the rejection of non-steady 
state data caused by inherent (non-treadmill) speed variation that 
would otherwise have compromised the precise calculation of the 
true steady state derived energy cost of walking indices. 
Reference:
1. Schwartz MH, et al. A non-dimensional normalization scheme for oxygen 
utilization data. Gait & Posture 2006; 24: 14–22.

o115
iSoKinEtic grip EvAluAtion oF thE hAnD 
– normAl vAluE At hEAlthy populAtion

Mayordomo M.M., Caballero R.S., Robreño R.D.
Servicio de Rehabilitación, Hospital FREMAP, Majadahonda, 
Madrid, Spain

Introduction: The grip test is usually included in common protocols 
of functional evaluation. Till today a dynamometer Jamar was used 
to evaluate Maximum Isometric Strength. At this moment we use 
isokinetic dynamometers to analyse grip strength in isokinetic way. 
As a few bibliographic references for these evaluation techniques 
we have designed a study at healthy population to obtain the normal 
values of grip strength and the influence of individual factors, like 
sex, age and side-dominance. Material and Methods: A 321 healthy 
hands serial was included. The average age was 37.2 years old 
(ranged 17-63). Mostly of them were men (211 cases, 65.7%). 150 
are side-dominant cases (46.7%). All of them has been valuated 
by Dexter Hand Evaluation. Two speeds 30º/s and 60º/s was used 
in the study. And the extent used was 4.3 cm. Five trials was done 
in each velocity. We acquired Maximum Isokinetic Strength and 
Work. Results: The values was shown in the next table: 

Strength (kg) Work (kg-cm)

30º/s 38.4 98.5
60º/s 35.0 86.7

The side-dominant hand are stronger than non-dominant ones 
(10.3% in 30º/s, p<0.001; 11.9% in 60º/s, p<0.001). Women had 
less strength than men (37% in both speeds, p<0.001). The age has 
less important as isokinetic strength values are more or less the 
same till 39 years old. After that there is a slow drop of the strength 
in aged cases. At last we show tables of normal values at healthy 
population. The influence of sex and side-dominant are shown 
as a percentile distribution. Conclusions: The isokinetic strength 
evaluation of hand grip is a very value method in the functional 
evaluation of the hand. This study gives normal values in healthy 
hands and the influence of sex, age and side-dominance.
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FunctionAl Evolution oF DiStAl 
rADiuS FrActurES During FirSt yEAr 
AFtEr injury – iSoKinEtic tEchnology 
ApplicAtion
Mayordomo M.M., Caballero R.S., Robreño R.D.
Servicio de Rehabilitación, Hospital FREMAP, Majadahonda, 
Madrid, Spain

Introduction: The analysis of treatment of radius distal fracture 
results have to be sustained in objective and quantitative methods. 
As we use functional evaluation and dinamometric studies we can 
evaluate the evolution and final result of treatment. Also we can 
assess the evolution between the start of rehabilitation till first 
year after injury. It was especially important the use of isokinetic 
studies at wrist. Patients and Methods: 45 patients collaborate in 
a prospective and observational study for high energy fractures 
of distal radius fracture. The average age of patients was 41 years 
old. The treatments used were: orthopaedic (16 cases), reduction 
under anesthesia and stabilisation with Kirschner needles with Ka-
pandji technique (15 cases), stabilization with plate (8 cases) and 
external fixation (10 cases). Patients were evaluated three times: 
at 3 months, 6 months and a final evaluation at the year of the 
injury. Each evaluation included: DASH, Fernandez’s scale, grip 
strength with electric dinamometry Jamar, isokinetic evaluation 
of grip with Dexter at 30º/s and 60º/s speeds and isokinetic study 
of wrist flexo-extension at 45º/s. Results: At Fernandez’s scale the 
score was: 14.1, 16.7 and 17.9. The DASH punctuation was: 33, 
18, 12 consecutively. The isometric evaluation of grip strength 
shows that 3 months after injury the hand involved have a deficit 
of 43%, at 6 months 27% and at 12 months 18%. At isokinetic 
grip test the hand was 34% slow velocity and 32% slower in mean 
velocity. At 6 months 16% and 17% respectively. With a year of 
evolution the value was 10% and 11% respectively. The maximun 
isokinetic strength at 3 month was 37% for dorsal flexion of the 
wrist and 32% for volar flexion. At 6 months it reduced at 22% 
and 18% respectively, and finally at 12 months it arrives 16% and 
11%. Conclusions: At the moment of return to work, the patients 
keep up deficits of function of hand and wrist. After a long period 
of evaluation, the period when the function increased is between 3 
to 6 months after injury; when the patient start common activity. By 
the way, we can quantify the functional benefit that occupational 
activities have faraway the rehabilitation time.
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gAit chArActEriSticS oF SuBjEctS With 
chronic FAtiguE SynDromE (cFS) AnD 
controlS At SElF-SElEctED AnD mAtchED 
SpEEDS 

Rafferty D.1, Paul L.2, Wood L.3, MacLaren W.4

1School of Health & Social Care, Glasgow Caledonian University; 
2Nursing and Health Care – Faculty of Medicine, University of 
Glasgow; 3School of Life Sciences; 4School of Engineering & Com-
puting, Glasgow Caledonian University, Glasgow, Scotland, UK 

Introduction: A slower gait has been reported in CFS patients in 
comparison to healthy controls (1, 2). No studies have investigated 
whether this is due to differences in specific gait parameters or a 
reflection of the slower gait. Aim: To compare the over-ground gait 
of those with CFS and controls at self-selected and matched speeds.  
Patients and Methods: Twelve CFS subjects and matched controls 
participated. Each subject walked at their preferred walking speed 
(PWS). The CFS subjects then walked at the pace of their matched 
control. A motion analysis system was used to investigate the gait 
including; temporal and spatial parameters and sagittal plane range 
of motion (ROM) of lower limb joints. Results: At PWS there were 
significant differences for all the temporal and spatial parameters 
measured, notably gait speed (0.99 ms-1 – CFS and 1.32 ms-1 

– controls (p=0.002)). Only the ankle joint ROM during swing 
showed a reduction for CFS subjects. The CFS subjects managed 
to match the PWS of the controls (1.31ms-1) (p=0.781). There were 
no statistical differences for the temporal and spatial parameters 
but again a reduced ROM at both ankles during swing in CFS 
subjects. Conclusions: These results would support that there is 
a reduction in gait speed in subjects with CFS. However with the 
exception of ankle ROM during swing all subsequent changes can 
be attributed to the slower speed of CFS subjects. 
References: 
1. Paul LM, et al. The effect of exercise on gait and balance in patients with 
chronic fatigue syndrome. Gait & Posture 2001; 14: 19–27.
2. Clapp LL, et al. Acute effects of thirty minutes of light intensity, intermit-
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Introduction: Chronic fatigue syndrome (CFS) is a debilitating 
condition of unknown aetiology and disputed pathophysiology with 
an estimated prevalence of between 0.2–0.4%. Factors such as lipid 
peroxidation and immune dysregulation, can be involved in the de-
velopment or maintenance of the illness. CFS presents with an array 
of clinical features and can result in significant and lasting functional 
impairment (1). Aim: To examine the physiological cost when walking 
in subjects with CFS and a matched control group, walking at their 
preferred and matched walking speeds. Patients and Methods: Sev-
enteen people with CFS and 17 matched controls participated. Each 
subject walked over-ground for five minutes at their preferred walking 
speed (PWS). Controls then walked for five minutes at the same pace 
of their matched CFS subject. Gait speed and oxygen uptake were 
measured and oxygen uptake per unit distance calculated. CFS-APQ 
scores were recorded for the CFS population. Results: The PWS of 
the CFS subjects was significantly slower than controls (p<0.001). 
CFS subjects had significantly lower oxygen uptake than controls at 
PWS (p=0.023). At matched speeds controls had significantly lower 
oxygen uptake than the CFS patient (p=0.008). Oxygen uptake per 
unit distance was significantly lower for controls at matched and PWS 
(p=0.048 and p<0.001, respectively). CFS-APQ scores demonstrated 
limitations in daily activity for CFS participants. Conclusion: CFS 
subjects adopt a PWS that reduces their oxygen uptake but increases 
the energy cost of walking as measured by oxygen uptake per unit 
distance. This maybe explained by a desire to conserve energy and 
prevent fatigue but has the opposite effect (increase oxygen uptake 
per unit distance). The reasons for these higher energy demands have 
yet to be fully elucidated however they appear to adversely affect the 
sufferers functional abilities.
Reference:
1. Fukuda K, et al. The chronic fatigue syndrome: a comprehensive approach 
to its definition and study. Annals of Internal Medicine 2004; 121: 953–959.
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Introduction: Temporomandibular disorder (TMD) is a collective 
term that embraces a number of clinical conditions that involve the 
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masticatory musculature or temporomandibular joints (TMJ) and 
associated structures. As the levels of relaxin and estrogen increases 
throughout pregnancy, laxity of the temporomandibular joint may 
increase and there may be a tendency to TMD. Aim: To determine if 
the prevalence of systemic joint hypermobility and TMD is higher 
during pregnancy or not and also to confirm a correlation between 
systemic joint hypermobility and TMD. Patients and Methods: 70 
pregnant and 40 age-matched non pregnant women were enrolled 
in the study. 30% of the pregnant women were in the first trimester 
of gestation, 34.3% of them were in the second, and 35.7% of 
them were in the third trimester. All of the subjects completed a 
self-administered questionnaire, and underwent a standardized 
clinical examination using the Research Diagnostic Criteria for 
TMD (RDC/TMD). Hypermobility was determined according to 
the criteria of Beighton et al. Results: 7.1% of the pregnant women 
and 7.5% of the non-pregnant women received an RDC/TMD Axis 
I diagnosis (p>0.05). 31.4% of the pregnant women and 40% of the 
non-pregnant women had systemic joint hypermobility (p>0.05). 
Among all subjects who received a RDC/TMD Axis I diagnosis, 
35.3% had systemic joint hypermobility and among all subjects 
who did not meet criteria to receive a RDC/TMD Axis I diagnosis, 
25% had systemic joint hypermobility (p>0.05). Conclusion: The 
prevalence of systemic joint hypermobility and TMD were not high 
among pregnant women compared to age matched non-pregnant 
women. And we were not able to confirm a correlation between 
systemic joint hypermobility and TMD. 

o120
typES oF gAit DySFunctionS AFtEr 
cErEBrovASculAr AcciDEnt – prEliminAry 
rESultS oF thrEE-DimEnSionAl KinEmAtic 
AnAlySiS, grounD rEAction ForcES 
mEASurEmEnt AnD FunctionAl Emg StuDy
Krawczyk M., Syczewska M. 
J. Pilsudski’s Academy of Physical Education, Institute of Psy-
chiatry and Neurology; Institute Memorial Children Hospital, 
Warsaw, Poland 

Clinical evaluation of stroke patients is very seldom to comprise all 
problems because of vast range and variability of motor disorders 
occurring after cerebral vascular incident (CVA). Pathological pat-
terns of gait disable independence and high quality of life of stroke 
survivors. The most precise information about that phenomenon is 
necessary for suitable individual physiotherapy planning. The goal 
of this study was to define gait patterns of stroke patients using 
objective laboratory diagnostics. Method: Twelve patients (first 
ischemic stroke, from 1 month to 3 years after the onset) were evalu-
ated before and after physiotherapy. Clinical evaluation consisted 
of Rivermead motor assessment (motor deficit) and Barthel Index 
(functional status). During additional measurement evaluation of 
gait was carried out. Temporo-spatial, kinematic (lower extremities 
and spine joints) and EMG (16 muscles groups) parameters were 
measured. Vicon System 460 and Helen Hayes model were used. 
Polygon software was used to elaborate data results. Results: In all 
patients distinct changes from normal gait pattern were observed. 
Their motor performance differed in all temporo-spatial parameters 
(step length, increase of cadence, shortening of double support, 
symetricity), kinematic (in all joints) and emg (gluteus maximus 
and medius, hamstrings, long head of rectus femoris, gastrocnemius, 
tibialis anterior, soleus, extensors of spine). Many pathological 
changes were also related to the sound side of the body. Gait patterns 
were reflecting status of clinically assessed motor deficit. Conclu-
sions: This analysis made possible to define primary dysfunctions 
in gait of stroke patients and to separate them from compensatory 
mechanism. These findings might help to address easier and focus 
physiotherapy on primary dysfunction. Measurement of motor 
abilities progress based only on observation often simplifies distinct 
changes and it does not distinguish subtle differences. Further study 
on this subject is necessary.

o121
gAit trAining AFtEr StroKE: to rEStorE 
Function or to hElp thE pErSon 
compEnSAtE?
Yavuzer G.
Ankara University Faculty of Medicine Dept. of PMR, Ankara, 
Turkey; Erasmus MC, Dept. of Rehabilitation Medicine, Rotter-
dam, The Netherlands
Introduction: Stroke patients use different strategies to achieve the 
goal of walking. Well controlled intra-limb and inter-limb coordi-
nation is replaced by mass limb movement patterns (synergies) on 
the paretic side requiring compensatory adjustments of the pelvis 
and non-paretic side. Although to some authors these compensatory 
movements are necessary for independent ambulation, some others 
suggest that they produce abnormal displacement of the centre of 
gravity, resulting in an inefficient and abnormal gait pattern. Stroke 
rehabilitation is an intensive, time-consuming process whose out-
come is frequently dissatisfying. Most of these programs focus on 
the normalization of movement patterns after stroke. On the other 
hand a cause-effect relationship between impairments of stroke 
and gait pattern cannot be determined yet in order to guide training 
programs. Aim: The objectives of this study were two-fold: (1) to 
determine a reference standard in gait for persons with stroke; (2) 
to discuss the goal of the treatment to restore function or to help 
the person compensate. Patients and Methods: Spatio-temporal 
and kinematic characteristics of gait in total of 100 patients (37 
female, 63 male) with hemiparesis after stroke were retrospectively 
evaluated. The mean ±SD age was 57.9±12.1 (range 18–80) years 
and time since stroke was 5.75±5.9 (range 1–36) months. Patients 
were grouped according to their FIM ambulation subscore (Group 
1:≤4 (dependent ambulation); Group 2:>5 (independent ambula-
tion)) Three-dimensional gait data were collected with the Vicon 
370 system and processed by the Vicon Clinical Manager software. 
Groups were compared in terms of selected gait characteristics by 
using Mann-Whitney U test. Results: Independent ambulatory group 
had faster velocity (p=0.018), higher joint rotation angle of pelvis 
in frontal (p=0.036) and transverse (p=0.041) planes than depend-
ent group. Conclusion: Our findings could not define a reference 
standard gait for persons after stroke. Even patients with functional 
ambulation displayed very different gait patterns compared with 
able-bodied persons as well as marked variation across stroke pa-
tients. Independent ambulatory stroke patients were the ones who 
use compensatory strategies utmost. 

o122
EArly QuAntiFicAtion oF motor 
rEcovEry AFtEr StroKE uSing KinEmAtic 
mEASurEmEnt AnD clinicAl Fugl-mEyEr 
ASSESSmEnt ScAlE
Oujamaa L., Mottet D., Pelissier J.
Nîmes University Hospital Caremeau, Nîmes, France
Early and intensive stroke rehabilitation enhances long term upper 
limb motor recovery, which is generally measured using clinical 
scales. Such scales are simple and easy to use, but they are known 
to have a floor effect, especially in severely affected patients. In 
the present report, we checked whether 3D kinematic measurement 
could be used to reach a more objective and accurate quantification 
of upper limb motor recovery in severely affected patients. Eight 
acute hemiplegic patients ongoing six weeks of upper limb task- 
oriented training volunteered to participate. All patients had a severe 
upper-limb motor impairment when entering the study. We repeat-
edly measured motor impairment with the Upper-Limb Fugl-Meyer 
Assessment scale (FM) and with a kinematic index (KI) designed 
to capture movement efficiency in a pointing task. During the six 
weeks of treatment, the median overall improvement was 18% for 
the FM and 39% for the KI. This is because the KI is more sensi-
tive to small changes in upper-limb motricity than the FM, and this 
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was particularly visible in patients with the most severe motor arm 
impairment. Taking each patient separately, we found that motor 
ability could improve or not on the FM scale and KI, and that the 
two measurements did not systematically correlate. This is because 
the KI is more specific for the proximal part of the upper-limb vol-
untary motricity than the FM, which include reflexes or involuntary 
movements. Follow-up at six months post-treatment (nine months 
post-stroke) revealed that some patients continue to recover, and that 
this late recovery correlated better with KI than with FM. We con-
clude that measurement of arm movement efficiency by KI is simple 
and useful to reach a better quantification of rehabilitation progress, 
especially in case of severe upper arm motor impairment.

o123
A prESEntAtion oF SElEctED uSES oF gAit 
AnAlySiS in thE mAnAgEmEnt oF An ADult 
pAtiEnt With loWEr limB SpASticity: A 
cASE rEport
Oostra K.1, Forward M.2

1Rehabilitation Centre and 2Ghent Gait and Movement Analysis 
Laboratory, University Hospital, Ghent, Belgium.

Aim: To demonstrate the value of gait analysis in the evaluation of 
treatment intervention in the management of spasticity. Methods: 
The patient presented with a dense right hemiplegia following a 
fat embolism post road traffic accident. One year after the accident 
she had a surgical correction of a spastic equinovarus but has 
since continued to present with gait problems caused by severe 
spasticity that primarily reducing hip and knee flexion. A series 
of 6 full 3D gait analyses have been performed over a 3 year 
period to monitor the patient’s gait problems. Some of the major 
outcomes from the following interventions are presented. Results:  

Table I.

Walking Speed 
(m/s)

Cadence 
(steps/min)

Stride Length 
(m)

Step Width 
(m)

Rec Fem 
Nerve Block

0.44±0.025 59.8±1.85 0.88±0.041 0.14±0.018

Adductors 
Nerve Block

0.47±0.030 57.7±2.67 0.99±0.042 0.13±0.026

Vastus  
Nerve Block

0.42±0.020 55.3±1.50 0.90±0.045 0.13±0.026

Hams  
Nerve Block

0.40±0.035 54.0±1.55 0.89±0.062 0.15±0.037

Pre Visit 2 0.38±0.024 54.5±1.94 0.85±0.022 0.13±0.022
Pre Visit 1 0.36±0.023 49.9±3.26 0.87±0.030 0.13±0.016

Conclusion: Gait analysis enables the derivation of quantitative 
outcome measures that can provide the clinician with valuable 
evidence of treatment intervention.
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WAlKing Function, pAin AnD FAtiguE in 
ADultS With cErEBrAl pAlSy – A SEvEn 
yEAr FolloW-up StuDy
Opheim A.1, Jahnsen R.2, Olsson E.3, Stanghelle J.K.4

1Sunnaas Rehabilitation Hospital, Nesoddtangen, Norway and 
Karolinska Institutet, NVS Institute, Stockholm, Sweden; 2Rikshos-
pitalet National Hospital, Oslo, Norway; 3Karolinska Institutet, 
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pital, Nesoddtangen, Norway and Faculty of Medicine, University 
of Oslo, Norway
Introduction: Many persons with cerebral palsy (CP) are experienc-
ing a deterioration of walking function, and this is most frequently 
seen in bilateral CP. This occurs earlier than expected due to normal 
aging. Aim: Investigate the changes in walking function and possible 
explanatory variables over a 7 year period in adults with unilateral 
and bilateral spastic CP. Participants and Methods: A multi-dimen-
sional questionnaire was mailed to 230 persons, who had participated 
in a study in 1999. It contained the same questions regarding walk-
ing function, pain and fatigue. In total 149 persons were included. 
There were 49% females, mean age 40 years, unilateral (55%) and 
bilateral (45%) CP. Severity of CP according to Gross Motor Func-
tion Classification System scores: level I: 46%, II: 25%, III: 13%, 
IV: 14% and V: 2%. Results: In total, 52% reported deterioration of 
walking, an increase from 39%. In bilateral CP 71%, and in unilateral 
CP 37% reported this. In the whole group, pain intensity (VAS scale, 
48.7 mm), the proportion of chronic pain (0.24) and the number of 
pain sites were unchanged, while pain frequency and the impact 
of bodily pain on daily life were significantly increased. Fatigue 
scores were unchanged. Pain frequency and intensity, number of 
pain sites, impact of pain, and physical fatigue were higher among 
those with deteriorated walking. Conclusion: More than 50% were 
experiencing deteriorated walking. This was associated with bilateral 
CP, increased pain and physical fatigue. 
References:
1. Jahnsen R. Being adult with a “childhood disease”: a survey on adults with 
cerebral palsy in Norway. Faculty of Medicine: University of Oslo; 2004. 
2. Opheim A, et al. Walking, pain and fatigue in adults with cerebral palsy – a 
seven year follow up study. Submitted 150208 to Dev Med Child Neurol
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EFFEctS oF uppEr EXtrEmity motor rEco-
vEry on gAit pAttErn lAtE AFtEr StroKE
Yavuzer G.
Ankara University Faculty of Medicine Dept. of PMR, Ankara 
Turkey; Erasmus MC, Dept. of Rehabilitation Medicine, Rotter-
dam, The Netherlands
Introduction: Forces and moments are generated at the upper extrem-
ity due to the weight and dynamics of the arm segments. These forces 
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swing and whilst this improves cadence (Table I) it is the nerve block to 
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•TA lengthening and 
a split tibialis anterior 
transfer (SPLATT). The 
TA lengthening improved 
peak dorsiflexion but the 
transfer has not improved 
dorsiflexion in swing. 
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and moments support standing and sitting posture as well as balance 
and walking. A paretic arm after stroke may deteriorate these pos-
tural reactions and impair gait pattern. Previous studies have shown 
that some persons who were injected Botulinum toxin into the arm 
to improve arm function reported changes in their gait. Aim: The 
aim of this study was to investigate the effects of upper extremity 
motor recovery stage on gait pattern late after stroke. Patients and 
Methods: Spatio-temporal, kinematic and kinetic characteristics of 
gait in total of 52 patients (mean (SD) age of 60.9 (12.1) years, 30 
men, median time since stroke 6 months, 31 with left side paresis) 
with hemiparesis after stroke were retrospectively evaluated. Up-
per extremity motor recovery was evaluated by Brunnstrom Motor 
Recovery Stage (BMRS) as it reflects underlying motor control 
based on clinical assessment of movement quality. Results: Median 
BMRS of the group was 3 (2–5). Upper extremity motor recovery 
stage was significantly correlated with walking velocity (rho=0.41), 
pelvic excursions in sagittal (rho= –0.49), frontal (rho= –0.62) 
and transverse (rho= –0.42) planes as well as hip flexion in swing 
(rho=0.45), ankle plantar flexor moment (rho=0.38) and first peak 
of vertical ground reaction force (rho=0.48). Conclusion: Better 
motor recovery at the paretic upper extremity after stroke was as-
sociated with faster walking velocity, more hip flexion in swing, 
symmetry in weight-bearing, better push-off and less necessity to 
compensatory pelvic movements. In addition to lower extremity, 
gait training programmes for hemiparetic patients should also focus 
on recovering upper extremity motor functions. 
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minimAl StroKE ASSESSmEnt For 
inpAtiEnt rEhABilitAtion SEttingS 
Piazzini D.B.1, Ferrara P.E.1, Frasca G.1, Maggi L.1, 
Nicolotti N.2, Bertolini C.1 
1Dept. of Physical Medicine and Rehabilitation and 2Epidemiol-
ogy and Biostatistics Unit, Hygiene Institute, Catholic University, 
Rome, Italy
Introduction: Common care pathways in stroke rehabilitation are 
important to improve the organization and efficiency of care and 
to reduce cost1. According to this aim, the Italian Medicine Re-
habilitation Society has proposed a protocol, the ‘Minimal Stroke 
Assessment’ (MSA), as a standardized, simple and sufficient tool 
to evaluate stroke patients in different rehabilitation settings (acute, 
inpatient or outpatient or home-based rehabilitation). Aim: To inves-
tigate whether the MSA is a useful tool to describe the outcomes of 
an inpatient rehabilitation program by evaluating many measures. 
Patients and Methods: Sample: 59 patients affected by first stroke. 
Intervention: a multidimensional rehabilitation. Setting: inpatient re-
habilitation. Measurement: “minimal stroke assessment” composed 
of a set of social-demographic and clinical data and standardised 
rating scales (Barthel Index (BI), Canadian Neurological Scale 
(CNS), Trunk Control Test (TCT), Ashworth scale (AS), Motricity 
index side score (MIss), Nine Hole Peg Test (NHPT), Mini Mental 
State Examination (MMSE), Modified Rankin Scale (MRS), Visual 
Analogue Scale (VAS) for the mood tone). A pre-post evaluation 
(T0–T1) was carried out. A significant p-value was fixed at level 
p<0.05 to examine the changing of four standardised predictive 
rating scales: MI, BI, AS, TCT. Statistical analysis was performed 
using Wilcoxon Signed Ranks Test. (p≤0.05). Results: By compar-
ing T1-T0 results, a significant mean increase was shown in the 
following measures: AS muscle tone, in particular in shoulder and 
wrist joints (p<0.001); CNS total score and no comprehension 
deficit subitem score (p<0.001), TCT (p<0.001), MIss (p<0.001), 
BI, p<0.001 and MMSE (p<0.02). Conclusion: Within this selected 
group of patient and rehabilitation setting, we found that MSA 
application proved to be useful to enhance the effects of inpatient 
rehabilitation treatment. We noticed a remarkable improvement in 
the motor and functional status and in the disability. The mental 
improvement was less evident. The increased muscle tone was in 
accordance with natural stroke evolution. Our studies suggest that 
the contribution of MSA may be to add a complete observation of 
stroke patients in a prognostic evaluation of stroke recovery.

Reference:
1.  Kwan J. Care pathways for acute stroke care and stroke rehabilitation: 
from theory to evidence. J Clin Neurosci. 2007; 14: 189–2000.
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cAn BriEF vAliDAtED nEuropSychologicAl 
ScrEEning BE uSEFul For thE EvAluAtion 
oF inStrumEntAl ActivitiES oF DAily living 
in chronic right-SiDED StroKE pAtiEntS?
Ferraro M.1, Masiero S.2, Piubelli C.1, Strumendo I.1, 
Ferraro C.2

1Rehabilitation Dept., Padua Hospital and 2Padova University 
School of Physical Medicine and Rehabilitation, Italy
Background: Underdiagnosis of right-brain stroke is now recognized 
from research1. Although these patients could be severely disabled 
by cognitive deficits, neuropsychological screening is not performed 
in chronic stroke patients on a routine basis. Objective: To deter-
mine the nature and extent of neuropsychological deficits through 
an Italian brief validated cognitive examination and to measure the 
severity of disabilities through observed Instrumental Activities of 
Daily Living (IADL) tasks. Methods: We prospectively evaluated 
42 chronic stroke patients (six months after stroke) living in the 
community. The National Institutes of Health Stroke Scale total 
score was 7 (SD±4). Lesion side was right parietal in 32 patients 
and frontoparietal in 10 patients. The brief neuropsychological ex-
amination (ENB)2 was performed before direct observation of tasks 
scored with the Nottingham EADL scale3 (total score ranged from 
0 to 60). Results: Thirty-eight of the 42 patients (mean age 59±18) 
showed more than three severe neuropsychological deficits highly 
correlated with IADL disabilities (r=0.55, p<0.001). Executive and 
visuospatial dysfunctions were more significantly altered compared 
to the normal Italian group (p<0.001). Forty of the 42 patients had 
multiple and clinically relevant IADL disabilities (M=13, SD±13). 
Conclusion: Instrumental activities of daily living require multiple 
neuropsychological skills which should be evaluated by a clinical 
neuropsychologist in every right-brain stroke patient. Results from 
cognitive screening coupled with direct observation of IADLs may 
be very useful for physiatrists.
References:
1. Fink J. Underdiagnosis of right-brain stroke. The Lancet 2005; 366: 
349–350.
2. Mondini S, et al. Esame Neuropsicologico Breve. Raffaello Cortina Ed; 
2003.
3. Gladman, et al. Use of extended ADL scale with stroke patients. Age and 
Ageing 1993; 22: 419–424.
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Function oF thE uppEr EXtrEmity in 
young ADultS With cErEBrAl pAlSy: 
intErrElAtioShipS AnD importAncE For 
pArticipAtion
van Meeteren J.1, Selles R.W.1, van Rijn R.2, Celen E.3, 
Donkervoort M.2, Stam H.J.1, Roebroeck M.E.1

1Dept. of Rehabilitation Medicine and 2Dept. of General Practice, 
Erasmus MC, University Medical Centre Rotterdam; 3Sophia Re-
habilitation Centre, The Hague/Delft, The Netherlands

Introduction: In patients with cerebral palsy (CP) impaired func-
tions persist into adulthood and may even deteriorate at later age. A 
substantial number of adult patients present both medical and social 
problems and restrictions in participation. Gross motor function is 
known to be a strong predictor of limitations in functional activi-
ties, such as mobility, self-care, and social function and restrictions 
in participation of young adults with CP with age and learning 
disabilities as significant contributing factors. The additional role 
of impaired functions of the upper extremity for these limitations 
is unclear. Aim: To assess function and functional activities of the 
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upper extremity of young adults with CP and their correlations 
with participation. Methods: In a cohort of 103 young adults with 
CP without severe learning difficulties, functional activities of the 
upper extremity were assessed with the Melbourne assessment and 
the Abilhand Questionnaire and participation with the Life Habits 
Questionnaire. Participant characteristics were recorded. In a sub-
group of 26 young adults with unilateral CP maximal grip strength, 
muscle coordination and muscle endurance was measured in both 
hands. Relations were studied by means of correlation coefficients 
(Spearman’s) and linear regression analysis. Results: In addition to 
gross motor function and level of education, functional activities 
of the upper extremity, measured with the Abilhand Questionnaire, 
were an important determinant for participation. Limitations in 
functional activities of the upper extremity were related to the 
limb distribution of the spastic paresis. In persons with unilateral 
CP maximal grip strength, muscle coordination and muscle endur-
ance were not only reduced in the involved hand, but also in the 
uninvolved hand. Correlations between grip strength parameters 
and limitations in functional activities were relatively weak and 
not linear. Conclusion: Limitations in functional activities of the 
upper extremity are an important determinant for restrictions in 
participation in young adults with CP. Performance of activities is 
not directly related to grip strength parameters.

o129
milD trAumAtic BrAin injuriES: thE 
impAct oF EArly intErvEntion on lAtE 
SEQuElAE – A rAnDomiZED controllED 
triAl 
Elgmark Andersson E.1, Emanuelson I.2, Björklund R.3, 
Stålhammar D.4 
1Dept. of Rehabilitation Medicine, Institute of Clinical Neuro-
science, Göteborg University, Göteborg and School of Health Sci-
ences, Dept. of Rehabilitation, Jönköping University, Jönköping; 
2Dept. for Health of Women and Children, Göteborg University, 
Regional Rehabilitation Unit, Göteborg; 3Rehabilitation Centre, 
Södra Älvsborgs Hospital, Borås; 4Dept. of Neurosurgery, Sahl-
grenska University Hospital, Institute of Clinical Neurosciences, 
Göteborgs University, Göteborg, Sweden 

Introduction: Positive results from early clinical intervention of mild 
traumatic brain injury (MTBI) patients by rehabilitation specialists 
have been reported. Various treatments have been used, but few 
controlled studies are published. Aim: To test the hypothesis that 
early rehabilitation of selected MTBI patients would reduce long 
term sequelae (1). Patients and Methods: A randomized controlled 
trial with one year follow-up. Among 1719 consecutive patients with 
MTBI, 395 individuals, 16–60 years of age, met the MTBI defini-
tion. Exclusion criteria were: previous clinically significant brain 
disorders and/or a history of substance abuse. The control group 
(n=131) received regular care. The intervention group (n=264) was 
examined by a rehabilitation specialist. 78 patients were mainly 
referred to an occupational therapist. The problems were identified 
in daily activities and in terms of post-concussion symptoms (PCS), 
an individualized, tailored treatment was given. Primary endpoint 
was change in rate of PCS and in life satisfaction at one-year 
follow-up between the groups. Results: No statistical differences 
were found between the intervention and control groups. Patients 
who experienced few PCS two to eight weeks after the injury and 
declined rehabilitation recovered and returned to their pre-injury 
status. Patients who suffered several PCS and accepted rehabilitation 
did not recover after one year.  Conclusion: In this particular MTBI 
sample, early active rehabilitation did not change the outcome to 
a statistically-significant degree. Patients who claimed that they 
have been restored to previous health two to eight weeks (median 
3 weeks) after the MTBI recovered within a year, but patients who 
had several PCS two to eighth weeks (median 3 weeks) after the 
MTBI run a risk of developing late sequelae. Further studies should 
focus on patients with several complaints during the first 1–3 months 
and test various types of interventions. 

Reference:
1. Andersson Elgmark E, et al. Mild traumatic brain injuries: The impact of 
early intervention on late sequelae. Acta Neurochir 2007; 149: 151–160.
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hoSpitAl AnD rEhABilitAtion cEntrE 
ShoWS importAnt DEFicitS
van Staalduinen A.M.1,2, Beckerman H.1, Lankhorst G.J.1, 
Wiggerts H.O.2

1Dept. of Rehabilitation Medicine, VU University Medical Center, 
Amsterdam; 2Rehabilitation Centre Amsterdam, The Netherlands
Introduction: Timely and complete medical information transfer 
between physicians and between institutions is very important. In 
the Netherlands, most patients needing inpatient clinical rehabili-
tation are sent from an acute hospital to a rehabilitation centre. 
Aim: To investigate the quality of the patient discharge summary 
during patient transfer from an acute hospital to a rehabilitation 
centre. Patients and Methods: The discharge summaries of all 
new patients admitted to the Rehabilitation Centre Amsterdam 
(RCA) from November 1, 2006–November 1, 2007 were studied, 
using three quality indicators: 1) the direct presence of a medical 
discharge summary when the patient arrives at the centre; 2) the 
presence of a statement of the actual amount of weight bearing in 
case of lower extremity fractures; 3) differences between multiple 
medication tables and their potential consequences. Results: The 
records of 322 newly admitted inpatients were investigated. Of 
these 56 (17.4%) did not have any medical discharge summary. 
All frequently transferring hospitals and all frequently transferring 
medical disciplines were responsible for this lack of information 
(range 4–33%). Twenty-seven patients had a fracture of the pelvis 
or lower extremities. In 52% data were missing to what extent 
weight bearing was allowed. In 177 cases more than one medica-
tion table was available. In 61% of these tables there was one or 
more essential differences. In 13% of these differences (n=14), this 
would potentially lead to serious harm with probable re-transfer 
to the hospital. Conclusion: When transferring a patient from an 
acute hospital to a rehabilitation centre essential medical data are 
often missing, incomplete or confusing. Communication between 
these institutions needs further improvement.

o131
intErrAtEr AgrEEmEnt oF FunctionAl 
StAtuS ScorES For pAtiEntS trAnSFErrED 
From onE rEhABilitAtion SEtting to 
AnothEr
Kohler F., Redmond H., Estell J., Dickson H.G., Connolly C.
Braeside/Liverpool/Fairfield Rehabilitation Research Group, 
Sydney, Australia
Background: Outcome measurements are being increasingly utilized 
in classification and funding systems for rehabilitation patients. Aim: 
The aim of this paper is to determine and analyse the concordance 
and agreement in Functional Independence Measure (FIM) scores 
in a clinical test-retest situation. Method: This study is set in two 
rehabilitation units, the ‘Sub-acute Unit’, and the ‘Rehabilitation 
Unit’. Patients who begin their rehabilitation in the Sub-acute Unit 
and complete it in the Rehabilitation Unit are the subjects of this 
study. They have a discharge FIM scored by the Sub-acute Unit and 
within a few days an admission FIM scored in the Rehabilitation 
Unit, making significant functional change unlikely. The clinicians 
working on the two units were unaware of the study and were thus 
‘blinded’, continuing their usual practice of FIM scoring. The FIM 
scores were analysed for difference and systematic bias. Results: 143 
sets of scores were identified. There were considerable differences 
between the two FIM totals, (range –32 to +50), motor subscales 
(range –22 to 43) and cognitive subscales (range –14 to 22). Only 
a few FIM totals were perfectly matched with 101 patients having 
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a difference of 5 or more points. The intra-class correlation coef-
ficients were 0.872 for the FIM total, 0.854 for the motor, and 0.830 
for the cognitive subscales. Kendall’s W (Coefficient of concord-
ance) was 0.001 for FIM total, 0.011 for motor and 0.021 for cogni-
tive subscales.  Discussion: There was no systematic bias evident 
such as scoring high on discharge and low on admission. While the 
intra-class correlation coefficients were high, this is not a good test 
for agreement in this situation as it is heavily influenced by the large 
number of possible scores. A better statistic to review the agree-
ment is Kendall’s coefficient of concordance. This demonstrated 
poor agreement of the paired FIM totals as well as the motor and 
cognitive scores. Possible contributing factors to the discrepancies 
include the level of training, experience, and staff discipline using 
the FIM instrument. These findings have implications on the use of 
the FIM as the basis for benchmarking and funding of rehabilitation 
units and warrant further investigation. 

o132
corrElAtionS oF Fim itEm ScorES in  
pAtiEntS trAnSFErrED From onE 
rEhABilitAtion SEtting to AnothEr
Kohler F., Redmond H., Estell J., Dickson H.G., Connolly C.
Braeside/Liverpool/Fairfield Rehabilitation Research Group, 
Sydney, Australia
Background: A previous study demonstrated considerable variation in 
FIM total scores for patients transferred between our two rehabilita-
tion units. This study explores the individual FIM item scores. The 
study is set in two rehabilitation units located in close proximity in 
one health service. FIM scoring occurs on admission and discharge as 
part of routine patient care at both units. Aim: Determine and analyse 
FIM item scores carried out in routine clinical practice in a setting of 
patients transferred from one unit to another and determine the inter-
rater reliability as measured by the Kappa.  Study Type: Test-retest 
reliability of FIM item scores. Method: Between August 2006 and 
October 2007, FIM scores for patients who began their rehabilitation 
in the Sub-acute Unit and completed it in the Rehabilitation Unit were 
collected onto an Access database. These patients have a discharge 
FIM scored by the Sub-acute Unit and an admission FIM scored by 
the Rehabilitation Unit within a few days, making significant func-
tional change unlikely. The clinicians on the two units were unaware 
of the study and were thus ‘blinded’, continuing their usual practice 
of FIM scoring. The individual FIM item scores were analysed for 
interrater agreement with Cohen’s kappa coefficients using SPSS 
15.0 for windows. Results: 143 paired results were included in the 
review. There was considerable difference between the two scores 
for each FIM item. Kappa values varied between 0.063 (dressing 
upper limb) and 0.235 (expression) for the items. Discussion: There 
was poor correlation between the FIM item scores in this study. 
Contributing factors may include: incomplete FIM training of all 
staff involved, insufficient care to score the patients correctly, actual 
clinical changes or some underlying structural properties of the FIM 
scale. However, as this is from a clinical unit reflecting average 
practice in NSW we feel further investigation is required to clarify 
the limitations and benefits of functional assessment with the FIM 
in a say to day clinical setting.
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AcQuirED BrAin injury in tuScAny, itAly, 
2003–2006: EStimAting thE SiZE oF thE 
proBlEm By comBining DiFFErEnt 
SourcES oF DAtA
Di Fabrizio V.1, Mancuso M.2, Posteraro F.3, Gaudiano C.2, 
Rodella S.1

1Regional Agency for Healthcare in Tuscany, Quality Unit, Flor-
ence; 2Neurological Rehabilitation Unit, Misericordia Hospital, 
Grosseto; 3Rehabilitation Medicine Unit, Versilia Hospital, Ca-
maiore, Lucca, Italy

Introduction: Acquired Brain Injuries (ABI) are a crucial issue for 
healthcare and social services. In 2000 and 2005 two Consensus 
Conferences in Italy produced a set of recommendations to improve 
healthcare for patients and support to caregivers, including better 
epidemiological knowledge based on available current sources. 
Aim: Three objectives were defined: to estimate the burden of ABI 
in Tuscany, Italy (3.5 million inhabitants); to trace the post-hospital 
experience of surviving patients; to identify a cohort of people with 
ABI to be included in a mid-term surveillance. Patients and Meth-
ods: The study was based on administrative databases and targeted 
to ‘all new cases’ discharged from hospital from Jan 1st 2003 to Dec 
31st 2006, resident in Tuscany, with ICD-9CM discharge codes of 
traumatic, hemorrhagic or ischemic brain injury and at least one 
transit in intensive care or neurosurgery units. Crude and standard-
ized hospitalization rates were obtained as ‘proxy’ of incidence. 
Mortality was measured as in-hospital, 30-days and 365-days rate. 
Post-hospital 1-year follow-up was traced for surviving cases in 
terms of recurrent hospital admissions and access to rehabilitation. 
Results: A crude hospitalization rate of 605.3 per 1 000,000 resi-
dent population was observed. About 80% percent of patients were 
discharged alive from hospital, 73% had a length-of-stay (LOS) >5 
days. Observed in-hospital and 1-year mortality rates were 19.7% 
and 26.4%, respectively. Only 55.7% of surviving resident patients 
were re-hospitalized within one year, 62.8% of them being admitted 
within one day. Access to rehabilitation within 1 year was observed 
for 31.2% of cases. Conclusions: Our estimates are consistent with 
other published data. Although administrative databases are not 
suitable to provide functional information such as severity of the 
injury and consequent disability, they are a convenient tool in firstly 
describing the general burden of ABI in a defined geographical area. 
They also seem appropriate in selecting cohorts of patients to be 
followed using combined administrative and clinical sources.
References: 
1. Fortune N, Wen X. The definition, incidence and prevalence of acquired brain 
injury in Australia. Australian Institute of Health and Welfare, Camberra; 1999.
2. Consensus Conferences on Cranic Trauma and Acquired Brain Injuries, 
2000 and 2005. www.gcla.it 
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prEvAlEncE oF young ADultS With 
AcQuirED BrAin injury (ABi) in nurSing 
homES in BElgium
Lannoo E.1, Larmuseau D.1, Eyssen M.2, Leys M.2

1Physical Medicine and Rehabilitation, University Hospital, Gh-
ent; 2Health Care Knowledge Center (KCE), Brussels, Belgium

Introduction: Belgium lacks information on needs of young adults 
with ABI for long term (residential) nursing care. A comprehensive 
survey of all nursing care facilities in Belgium aimed to determine 
the number and profile of young adult residents with ABI. Patients 
and Methods: A questionnaire survey of all nursing homes for 
elderly and young disabled aimed at identifying the number of 
residents with ABI between 18 and 65 years. In a follow-up survey 
information was gathered on the characteristics of these young ABI 
residents. Results: For about 11 million inhabitants, Belgium has 
a total of 45,817 nursing beds for the elderly (1,013 facilities) and 
12,546 nursing beds for young disabled (268 facilities). An overall 
response rate of 40% was obtained. The total number of young ABI 
residents in Belgium was estimated 889 in aged care and 506 in 
disability care, respectively 2% and 5% of the total population of 
these facilities. The prevalence rate of young ABI-adults in aged care 
facilities was estimated at 9/100,000. In aged care, the aetiology of 
ABI was stroke in 46% of cases. In disability care the majority of 
cases (43%) had a traumatic brain injury. In aged care, ABI residents 
were older, had sustained ABI more recently, and required higher 
levels of care compared to residents in disability care. In aged care, 
ABI residents showed more behavioural (41%) and emotional (49%) 
problems than in disability care (24% and 21%, respectively). Aged 
care facilities also report more difficulties in providing care to ABI 
residents. A need for more appropriate accommodation was reported 
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in 40% of the ABI residents in aged care and in 10% of cases in 
disability care. Conclusions: In Belgium there is a clear need for 
more appropriate long-term accommodation for young adults with 
ABI. Aged care facilities are often the only option for young ABI 
adults, while these facilities can not sufficiently meet the complex 
care needs. A government policy aiming at an adequate planning and 
development of specialised ABI services is recommended in order 
to meet the long-term accommodation needs of this group.
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DElAyED EpiSoDic pAin rEActionS DuE 
to pErcEivED pSychogEnic StrESS in 
pAtiEntS With FiBromyAlgiA SynDromE: 
cASE SEriES
Allen R.J., Bittenbender C.J., Smith A.K., Townson K.B., 
Blankenship S.A.
Dept. of Physical Therapy, University of Puget Sound, Tacoma, 
WA, USA
Introduction: Fibromyalgia syndrome (FS) frequently produces 
seemingly random pain intensity flares.1 Numerous hypotheses for 
pain flares have been offered, including stress reactivity (1). Stress 
was observed triggering pain flares delayed by ten days due to latent 
activity of stress-related thyroxine in patients with complex regional 
pain syndrome (2). This mechanism is hypothesized to be a factor 
in FS pain increases (1). Aim: This study’s aim was to determine 
the effect of stress on timing, intensity, and topography of increased 
pain episodes in patients with FS. Patients and Methods: Single-case 
design using multiple subjects. Patients included four females and 
one male (age 42–67 years) with FS diagnosis duration from 3–17 
years. For 70 consecutive days patients completed visual analog 
stress, pain, and pain-related function scales, and the McGill pain 
questionnaire. Daily pain topography was quantified using modified 
rule-of-nines formula on pain-body diagrams. Daily stress scores 
were correlated with pain measures using serial lag correlations, for 
the same day as well as each consecutive day’s pain scores up to a 
fourteen-day lag. Results: Correlations between stress and pain for 
the same day were low (r=0.09–0.13). Stress was associated with 
notable increases in pain intensity, topography, and decreased pain-
related function occurring ten (r=0.50–0.65) days following peak 
stress episodes. Conclusions: These findings suggest psychogenic 
stress may be a factor in delayed pain flares occurring ten days 
after the stressful episodes in patients with FS. This may provide 
patients with insight into previously unexplained pain increases and 
allow pain flare-up prediction. These findings may assist therapists 
with timing of treatment for FS patients and facilitate discrimina-
tion between pain flares due to therapeutic activity versus those 
triggered by stress.
References:
1.  Harlow LM, et al. Effect of perceived psychogenic stress on pain intensity 
and timing of increased pain episodes in patients with fibromyalgia syndrome. 
J Orthop Sport Phys Ther 2005: 35: A17. 
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chronic WiDESprEAD pAin AnD FiBro-
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Introduction: During the past decade, scientific research has pro-
vided new insight into the development from an acute, localized 

musculoskeletal disorder (e.g. a whiplash trauma) towards chronic 
widespread pain and fibromyalgia (FM). Aim: By applying science to 
practice, it is explained that rehabilitation should be able to influence 
the process of chronicity in 3 different ways. Patients and Methods: 
An in-depth review of basic and clinical research resulted in a clear 
understanding of the processes involved in the development from 
an acute, localized musculoskeletal pain problem towards chronic 
widespread pain and FM. Both peripheral and central causes of 
ongoing pain complaints have been identified, and provide a solid 
base for designing a theoretical framework for rehabilitation in 
these patients. Finally, the theoretical framework was confronted 
with evidence from randomized controlled clinical trials. Results: 
Chronic widespread pain and FM are characterised by sensitisation 
of central pain pathways. Inappropriate cognitions and personality 
traits have a negative impact on the descending pain-inhibitory 
mechanisms (cognitive emotional sensitisation). In order to prevent 
chronicity in acute or subacute musculoskeletal disorders, it seems 
crucial to limit the time course of afferent stimulation of peripheral 
nociceptors. In case of chronic widespread pain and established 
sensitisation of central pain pathways, relatively minor injuries/
trauma at any location are likely to sustain the process of central 
sensitisation and should be treated appropriately with rehabilitation 
accounting for the decreased sensory threshold. In addition, the role 
of rehabilitation in such patients encompasses improving pain beliefs 
(e.g. pain neurophysiology education) and exercise interventions, 
which should account for the process of central sensitisation by 
using low to moderate intensity, aerobic exercises using multiple 
recovery periods and if available hydrotherapy in warm water. 
However, rehabilitation specialists unaware of, or ignoring the 
processes involved in the development and sustaining of chronic 
widespread pain and FM, may cause more harm then benefit to the 
patient by triggering or sustaining central sensitisation. Conclusion: 
Rehabilitation, when applied successfully to acute musculoskeletal 
disorders, might has the capacity to prevent chronicity. Rehabilita-
tion has its place in the comprehensive management of those with 
chronic widespread pain and FM. 
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EviDEncE For gEnErAliZED hypErAlgESiA 
in chronic FAtiguE SynDromE: A cASE 
control StuDy
Meeus M.1,2, Nijs J.1,2, Huybrechts S.1, Truijen S.1

1Division of Musculoskeletal Physiotherapy, Dept. of Health Sci-
ences, University College Antwerp, Merksem; 2Dept. of Human 
Physiology, Faculty of Physical Education and Physiotherapy, 
Vrije Universiteit Brussel (VUB), Brussels, Belgium
Introduction: Several studies provided evidence for generalized 
hyperalgesia in fibromyalgia or Whiplash Associated Disorders1,2,3. 
In Chronic Fatigue syndrome (CFS) however, pain is a frequently 
reported complaint, but up to now evidence for generalized hyper-
algesia is lacking. Objective: The aim of this study is to examine 
whether the pressure pain thresholds (PPTs) at both symptomatic and 
asymptomatic sites differ in CFS patients with chronic pain, com-
pared to healthy controls. Patients and Methods: Therefore thirty 
CFS patients with chronic pain and thirty age and gender matched 
healthy controls indicated on a Margolis Pain Diagram where they 
felt pain lasting longer than 24 h in the past 4 weeks. After com-
pleting a test battery of questionnaires evaluating pain cognitions, 
functional status and symptomatology, a blinded researcher assessed 
PPTs bilaterally at 7 non-specific sites on both trunk and extremities. 
PPTs were compared for the two complete groups. In addition, PPTs 
of patients and controls who did not report pain in a respective zone 
were compared. Results: PPTs of the patients were significant lower 
(p<0.001) compared to these of the control group, also when pain 
free samples per zone were compared (p<0.001). The mean PPT in 
all CFS patients was 3.30 kg/cm² and 8.09 kg/cm² in the controls. 
No confounding factors responsible for the observed differences, as 
e.g. catastrophising and depression, could be revealed. Conclusion: 
These findings provide evidence for the existence of hyperalgesia 
even in asymptomatic areas (generalized secondary hyperalgesia). 
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The generalized hyperalgesia may represent the involvement of a 
sensitized central nervous system. 
References: 
1. Sörensen, et al. J Rheamatol 1998; 25: 152–5.
2. Koelbaek Johansen, et al. Pain 1999; 83: 229–34.
3. Sterling, et al. Pain 2003: 104: 509–17.
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EFFEct oF pAin EDucAtion on coping, 
cAtAStrophiSing, KinESiophoBiA AnD 
pAin in pAtiEntS With chronic FAtiguE 
SynDromE: A controllED EXpErimEnt
Meeus M.1,2, Nijs J.1,2, Van Oosterwijck J.1, Van Alsenoy V.1, 
Truijen S.1
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otherapy, Vrije Universiteit Brussel (VUB), Brussels, Belgium
Introduction: In patients with chronic low back pain the efficacy 
of pain neurophysiology education has already been shown. The 
education aims at reconceptualising ‘pain’ by providing correct 
information on the function and mechanism of pain (1). Up to 
now, there is no evidence for the efficacy of such education in 
CFS patients with chronic musculoskeletal pain. Aim: The present 
study aimed at investigating whether an education session on the 
neurophysiology of pain is capable of reducing pain catastrophising, 
kinesiophobia, passive coping and pain in patients with the Chronic 
Fatigue Syndrome (CFS), suffering from chronic widespread pain. 
Patients and Methods: Forty-eight CFS patients with chronic wide-
spread pain were subjected to a pain threshold measurement and 
filled out a list of Dutch questionnaires evaluating their knowledge 
on pain neurophysiology, coping strategies, kinesiophobia and pain 
catastrophising. Afterwards patients were randomly assigned to the 
experimental group or the control group. The experimental group 
(n=24) received a 30 min-lasting individual information session 
about the neurophysiology of pain: the mechanism, the function and 
the modulation of pain. The control group (n=24) had an individual 
lesson of 30 min on self-management pacing techniques. Finally the 
second blind researchers repeated the pain threshold measurements 
and patients completed the questionnaires for the second time. 
Results: After the intervention, the experimental group presented 
a significant better knowledge on the neurophysiology of pain, a 
significant reduction in the passive coping strategies ‘worrying’ and 
in the subscale ‘ruminating’ of the Pain Catastrophising Scale, and a 
significant increase in the active coping strategy ‘distraction’, com-
pared to the control group. Pain thresholds of the treatment group 
increased after the education session, but compared to the control 
group it was not a significant therapy effect. Conclusions: The 
present study revealed interesting therapy effects of an individual 
education session on the neurophysiology of pain for CFS patients 
experiencing chronic pain. Despite frequently reported concentra-
tion problems, CFS patients are able to understand and learn the 
neurophysiology of pain, and this knowledge has immediate effects 
on pain behaviour. Reconceptualisation of pain by educating pain 
neurophysiology influences pain catastrophising and pain coping. 
Reference: 
1. Moseley, et al. Clin J Pain 2004; 20: 324–30.
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DElAyED in chronic FAtiguE SynDromE: 
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Meeus M.1,2, Nijs J.1,2, Van de Wauwer N.1, Toeback L.1, 
Truijen S.1
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Introduction: Deficient endogenous pain inhibition, e.g. Diffuse 
Noxious Inhibitory Controls (DNIC), or hormonal abnormalities 
like hypocortisolism, could be responsible for chronic widespread 
pain in Chronic Fatigue Syndrome (CFS). Aim: The present 
study aimed at evaluating the efficacy of the central inhibitory 
mechanism DNIC by spatially summating noxious stimuli in CFS 
patients with chronic pain, compared to healthy subjects. Patient 
and Methods: Thirty-one CFS patients with chronic pain and 31 
healthy controls were subjected to spatial summation of thermal 
noxious stimuli by gradual immersion (ascending or descending) 
of the arm in warm water (46°C). They rated pain intensity every 
15 sec. Every immersion took 2 min, alternated with 5 min rest. 
Before and after immersion salivary cortisol was assessed. Results: 
Overall pain ratings were higher in CFS patients, but the evolu-
tion was not different between patients and controls, both during 
ascending and descending immersion. Pain intensity and immersed 
surface were only correlated during the descending session in 
both patients (r=0.334) and controls (r=0.346). When comparing 
the first and the last 15 sec of every emersion it was found that 
pain inhibition starts slower for CFS patients in comparison to 
healthy subjects. Both pre- or post-values and cortisol response 
did not differ between controls and patients. The drop in cortisol 
was significantly correlated to pain intensity in CFS (r between 
0.357 and 0.402). Conclusion: In addition to the hyperalgesia in 
CFS, DNIC react slower to spatial summation of thermal noxious 
stimuli. We found no evidence for hypocortisolism in CFS, and 
the cortisol response to nociception was not different in CFS com-
pared to healthy subjects. In conclusion, delayed pain inhibition 
may play a role in chronic widespread pain in CFS but further 
research is required. 
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thE multiDiSciplinAry pAin mAnAgEmEnt 
oF thE communicAting or not  
communicAting pAtiEnt in A unit oF 
locomotivE rEhABilitAtion With thE 
chr citADEllE
Bex, Bredhol, Tilkin, Lejeune, Montagner, Nicolay, 
Bonhomme, Ennafla and all the persons having 
contributed to the success of this project
CHR Citadelle Liège, Dépt. Infirmier et Paramédical, Liège, 
Belgium

Objectives: Estimate the pain of the patient or passive movement; 
Bring to light a pain limiting the movement; Adapt medicinal 
and not medicinal treatment; Facilitate a fast return towards a 
maximal autonomy while respecting the comfort of the patient; 
Integrate all the valuations and concretise the objectives of care 
in multidisciplinary. Target Public: The nurses of unit, the physi-
otherapists, the occupational therapists, the doctor physiothera-
pist. The Progress of the Project: In 2006, the unit of locomotive 
rehabilitation wishes to create a project of improvement of the 
pain management of the communicating and not communicat-
ing patient. With the support of the nursing department a project 
of accompaniment is elaborated: it plans the accompaniment of 
each nurse by the person in charge of acute pain of the institution 
and this during the care administrated to the patient. During this 
accompaniment the validated tools are presented and used. The 
transmission of the knowledge, know-how and knowledge-being 
is realized during this same interval of time. An individual evalu-
ation and an exchange are realized at the end of each morning of 
accompaniment. Advantages for the Patient: His pain is systemati-
cally estimated by means of validated tools, The patient who has 
pain feels heard and understood, He benefits from an adaptation 
of his treatment in report to the intensity of his pain, His level 
of comfort improves. Advantages for the Nurse: Standardization 
of the pain management by means of validated tools; Elaborate a 
strategy of improvement of the comfort of the patient (medicinal 
or not); Use of a common language allowing a clarification of the 
demand of intervention with the consultant physician; Satisfac-
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tion in the realization of analgesic care and the achievement of 
the objective comfort of the patient; Improvement of the quality 
of the care, «A comfort in the administered care».

o141
computEr AiDED SurFAcE EStimAtion oF 
pAin DrAWingS – intrA AnD intErrAtEr 
rEliABility
Persson A.L., Garametsos S., Pedersen J. 
Rehabilitation and Research Centre for Torture Victims, RCT, 
Copenhagen, Denmark
Introduction: Pain drawings are often utilised in the diagnosis and 
documentation of chronic pain conditions. They vary in design, 
but are based on the same principle: a human figure line drawing 
viewed anteriorly, posteriorly, and sometimes in a lateral aspect. 
Patients use a pencil to mark with symbols, or shade in their painful 
body areas. However, manual methods of rating pain drawings are 
time consuming. Different computer software programs have been 
developed to improve sensitivity and to save time with evaluations. 
Aim: To investigate the reliability of area measurements performed 
on scanned pain drawings using the computer program Quantify 
One® (KLONK; http://www.klonk.biz). Patients and Methods: 
48 Patients with chronic non-malignant pain marked their type of 
pain on a pain drawing with different symbols. The pain areas were 
shaded in on a new template that was scanned and displayed on a 
17 inch computer screen. Two examiners systematically encircled 
the shaded-in areas with a computer mouse, twice a day on two 
separate days. The total surface area (mm2) was calculated for each 
patient. Intraclass correlation coefficients (ICCs), 95% confidence 
intervals (CI), intra- and interrater absolute mean differences ±SD 
in mm2, and Student’s t-test were used in the statistical analyses. 
Results: Each examiner measured about 1,250 areas in total. The 
number of areas measured varied up to 3% in the four measurements 
of the two examiners. The intrarater reliability was high: ICC 0.992 
for Examiner A; and 0.998 for Examiner B. The intra-individual 
absolute differences were small within patients. The correlation 
between the two examiners’ measurements of each drawing (4x48) 
was very high (r=0.994; p<0.0001). However, significant differ-
ences (mean: 10%) in the absolute mean areas were seen between 
the two examiners at 3/4 sessions. Conclusion: Our results show 
that Quantify One is a reliable instrument to calculate shaded in 
areas on pain drawings. It is recommended that the same examiner 
performs all measurements in before-after analyses. 
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trEAtmEnt on myoFASciAl pAin 
SynDromES: locAl SElEctivE AcouStic 
viBrAtion vS liDocAinE injEction
Saggini R., Iodice P., Galati V., Marri A., Bellomo R.G. 
Dept. of Basic and Applied Medical Science, University G. 
d’Annunzio, Chieti, Italy
Introduction: Myofascial pain syndromes are determined by the 
presence of myofascial trigger points [TrPs] in the muscles or in 
their stripe. Aim: This report compares two different therapies: lo-
cal acoustic vibration [MiTh] and lidocaine injection. Patients and 
Methods: 40 patients suffering from trapezius muscle myofascial 
syndromes were divided into two homogeneous groups. Group A 
[Gmi]: treated with a local vibratory therapy (MITH, Visscom, Italy) 
at 90 Hz for 3 min on TrPs for 4 subsequent sittings. Group B [Glid]: 
treated by lidocaine injection (1cc at 2%) for 4 days. The frequency 
was chosen according to previous studies that were effectuated (but 
not published) by the authors. In all subjects we reported: 1) point-
thresholds [PaTh] subsequent to pressure with Fischer algometer on 
TrPs; 2) maximum pain intensity [VAS] measured by Scott-Huskins-
son visual analog scale; 3) muscle parameters [BiM] measured by 
biometry (Myoton, Diagnostic Support, Italy). Tests were effectu-
ated before the beginning of the therapy and after 1, 2, 3, 7, 10, 

20, 30, days. Results: VAS decreased in Gmi (8.5±0.7 to 4.5±0.4. 
p<0.01) and in Glid (8.2±0.9 to 5.2±0.6. p<0.05) and lasted for 20 
days from the beginning of the therapy. A reduction of PaTh was 
registered in Gmi after every sitting (2.1±0.4 to 3.1±0.5 kg/cm2). A 
reduction at the end of the treatment was registered in Glid (1.9±0.6 
to 3.3±0.2 kg/cm2). BiM has shown a reduction in muscular tone in 
Gmi (31.4±3.3 to 22.9±4.5Hz, p<0.05). an increment in muscular 
elasticity (1.73±0.47 to 1.06±0.23, p<0.05). a reduction in muscular 
stiffness (657±121 to 445±103N/m, p<0.01). A significant reduction 
only of the muscular stiffness has been registered in Glid (597±158 
to 461±203N/m, p<0.05). Conclusions: The pain-thresholds progres-
sively increased both in Gmi and in Glid. MiTh. This shows long 
term muscular tone and muscular elasticity improvement.
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SpontAnEouS pAin With AnD Without 
EvoKED pAin – DiFFErEnt SpinAl 
mEchAniSmS?
Hatem S.M.1, Attal N.2, Gautron M.2, Bouhassira D.2, 
Plaghki L.1

1Université Catholique de Louvain, Unité de Réadaptation et de 
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Introduction: About 40 % of patients with syringomyelia complain 
about neuropathic pain in the dermatomes involved by the syrinx. 
These pains are reported as spontaneous, with or without evoked 
pain (allodynia/hyperalgesia). Aim: The present study aimed at 
characterizing these two types of clinical presentations of central 
neuropathic pain, using psychophysical and electrophysiological 
tests. Patients and Methods: Twenty-seven patients (46±13 years) 
with MRI-diagnosed cervical syringomyelia and with neuropathic 
pain in dermatomes concerned by the level of the syrinx, were 
included: eleven with spontaneous pain (SP) and sixteen with spon-
taneous pain accompanied by evoked pain (SPEP). All underwent an 
extensive clinical sensory examination, quantitative sensory testing 
(QST: thermal, tactile, vibration) and brain evoked potentials (non-
nociceptive electrically-evoked potentials – SEPs and nociceptive 
laser-evoked potentials – LEPs) of the hands and shoulders. Data 
were analysed using univariate ANOVA (SP vs. SPEP). Results: 
Patients with SP had more severe (ANOVA F1, 25=18.046, p<0.001) 
and more asymmetrical (ANOVA F1, 25=5.123, p=0.03) thermal sen-
sory deficits at clinical examination than patients with SPEP. QST 
showed that thermal thresholds and pain thresholds of SP patients 
were significantly increased compared to those of patients with SPEP. 
At electrophysiological testing, amplitudes of the N2–P2 complex of 
nociceptive LEPs were decreased: both in painful and non-painful 
areas of SP patients, but only in the painful areas of SPEP patients 
(F1, 62=6.253, p=0.01). Amplitudes of the N2–P2 complex of non-
nociceptive SEPs were slightly lower in SP patients than in SPEP 
patients (ANOVA: F1, 41=5.958, p=0.02). Conclusions: These results 
suggest that the spinothalamic and lemniscal pathways are affected 
differently in SP as compared to SPEP patients. Overall, patients 
with SPEP display a lower degree of sensory dysfunction as assessed 
by the psychophysical and electrophysiological tests. 
References:
1. Ducreux D, et al. Mechanisms of central neuropathic pain: a combined psy-
chophysical and fMRI study in syringomyelia. Brain 2006; 129; 963–976.
2. Garcia-Larrea L, et al. Laser-evoked potential abnormalities in central 
pain patients: the influence of spontaneous and provoked pain. Brain 2002; 
125: 2766–2781.
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Introduction: Despite common clinical reports, only few studies 
seem to support a correlation between obesity and functional im-
pairment of the spine. Given the dearth of quantitative information 
of spinal mobility in obese subjects with and without low back 
pain (LBP), the aim of our study was to quantify the functional 
mobility of the spine during flexion, rotation, and lateral bending 
in those subjects. Patients: 13 obese subjects (OG), 13 obese sub-
jects with non-specific chronic LBP (nLBP), and 11 age-matched 
healthy subjects (NG). Methods: Forward flexion, rotation and 
lateral bending movements of the spine were analyzed with an 
optoelectronic system. Passive markers were applied on the spine 
(D1,D6,L1,L3,S1). Kinematics and clinically relevant angles were 
analyzed using custom biomechanical model. Results: The angles 
during bending and flexion (ROM) showed statistically significant 
differences in both LBP and OG as compared to NG. Lumbar 
lordosis was increased in LBP. Dorsal movement was reduced in 
LBP, and to a lesser extent in OG, as compared to NG. 

Table I.

ROM
NG  
(mean SD)

OG  
(mean SD)

nLBPG 
(mean SD)

Sagittal Plane 
flexion [deg]

118.2 (9.3) 107.1 (7.5) 99.8 (14.6) (*,**)

Frontal Plane 
bending [deg]

77.8 (13.7) 80.7 (8.0) 60.7 (21.3) (**,***)

Transversal Plane 
rotation [deg]

63.5 (25.3) 50.2 (16.0) 41.1 (19.8) NS

Differences (p<0.05) between: *NG and OG; **NG and nLBPG; ***OG 
and nLBPG.

Conclusion: Due to the dorsal stiffness, forward flexion appears to 
be performed mainly by the lumbar spine in LBP and OG. Obes-
ity seems to primarily affect the dorsal spine and secondary, due 
to overload on the lumbosacral spine, to favour the onset of low 
back pain. Exercises for the dorsal spine might prevent the onset 
of LBP. Bending could be a useful tool for monitoring the func-
tional consequences of obesity in the clinical practice. Kinematic 
analysis represents a promising approach for measuring outcome 
in rehabilitation programs of the spine.
References:
1.  Davis RB, et al. Hum Mov Sci 1991; 10: 575–87.
2.  Frigo C, et al. Clinical Biomechanics 2003; 18: 419-425.
3.  Burkemper KM, et al. BMC Musculoskelet Disord 2006; 7: 10. 
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rEgulAtED By pElvic inciDEncE: StAnDArD 
vAluES AnD prEDiction oF lorDoSiS 
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Marseille, France 
Introduction: Pelvis and spinal curves were studied with an an-
gular parameter typical of pelvis morphology: pelvic incidence. 
A significant chain of correlations between positional pelvic 
and spinal parameters and incidence is known. Aim: This study 
investigated standards of incidence and a predictive equation of 
lordosis from selective pelvic and spinal individual parameters. 
Patients and Methods: One hundred and forty-nine (78 men, 
71 women) healthy adults, aged 19–50 years, with no spinal 
disorders were included and had a full-spine lateral X-ray in 
a standardised upright position. Computerised technology was 
used for the measurement of angular parameters. Mean-devia-
tion section of each parameter and Pearson correlation test were 
calculated. A multivariate selection algorithm was running with 
the lordosis (predicted variable) and the other spinal and pelvic 
parameters (predictor variables), to determine the best sets of 

predictors to include in the model. Results: A low incidence 
(<44°) decreased sacral-slope and the lordosis is flattened. A 
high incidence (>62°) increased sacral-slope and the lordosis 
is more pronounced. Lordosis predictive equation is based on 
incidence, kyphosis, sacral-slope and ±T9 tilt. The confidence 
limits and the residuals (the difference between measured and 
predicted lordosis) assessed the predicted lordosis accuracy of 
the model: respectively ±1.65° and 2.41° with the 4-item model; 
±1.73° and 3.62 with the 3-item model. Conclusion: The ability 
of the functional spine-pelvis unit to search for a sagittal balance 
depended both on the incidence and on the variation section of 
the other positional parameters. Incidence gave an adaptation 
potential at 2 levels of positional compensation: overlying state 
(kyphosis, T9 tilt), underlying state (sacral slope, pelvic tilt). The 
biomechanical and clinical conditions of the standing posture 
(as in scoliosis, low back pain, spondylisthesis, spine surgery, 
obesity and postural impairments) can be studied by comparing 
the measured lordosis with the predicted lordosis.
References:
1. Boulay C, et al.Anatomical reliability of two fundamental radiological 
and clinical pelvic parameters: Incidence and Thickness. Eur J Orthop Surg 
Traumatol 2005; 15: 197–204.
2. Boulay C, et al. Sagittal alignment of spine and pelvis regulated by pelvic 
incidence: standard values and prediction of lordosis. Eur Spine J 2006; 15: 
415–22.
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Introduction: It is unclear which physiotherapeutic modalities 
should be applied in patients with persistent pain after lumbar 
discectomy. Aim: To determine the efficacy of a pragmatic manual 
therapy program including stabilization training – as applied in 
daily practice – in lumbar discectomy patients with persistent pain 
and functional limitations. Patients and Methods: Seventeen pa-
tients with persistent pain that started shortly after lumbar discec-
tomy and was present for at least one year, participated in a manual 
therapy program. Pain inhibiting techniques, postural correction, 
proprioception training and basic stabilization training were per-
formed in correspondence to the patient’s individual need, with a 
maximum of 18 sessions of half an hour, the maximum number of 
reimbursed physiotherapy sessions in the Belgian health insurance 
system. Before and after manual therapy, a Visual Analogue Scale 
for Pain (VAS), the Quebec Back Pain Disability Scale (QBPDS) 
and the Multidimensional Pain Inventory (MPI) were filled in by 
the patients. Trunk muscle function was evaluated using surface 
EMG recording and isokinetic trunk force measurement. Results: 
After manual therapy, patients improved as regards pain (VAS 
–2.32; p<001) and daily functioning (QBPDS –10.27; p=0.008, 
MPI interference with daily activities due to pain p=0.002, MPI 
life control p=0.018, MPI affective distress p=0.03), isokinetic 
muscle strength (peak torque of trunk flexors +29%; p<0.001; trunk 
extensors +49%; p=0.003). No significant improvements were 
seen for the EMG parameters. Conclusion: A pragmatic manual 
therapy approach with a maximum of 18 sessions has a positive 
effect on trunk muscle force, on daily functioning and on the 
way patients cope with pain in their daily lives. It seems however 
insufficient to induce significant changes in muscle recruitment 
during stabilization tasks.
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trAnScutAnEouS ElEctricAl nErvE 
StimulAtion For pAtiEntS With loW-BAcK 
pAin: A pilot rAnDomiZED controllED 
clinicAl triAl
Setchenkova N., Akhmadeeva L., Bulgakova A., 
Abdrashitova E.
Bashkir State Medical University, Ufa, Russia

Transcutaneous electrical nerve stimulation (TENS) is a modality 
known for 30 years as an additional way of management of low 
back pain (LBP), but randomized controlled clinical trials (RCT) are 
still lacking (A. Khadilkar et al, 2005). One of the most frequently 
used devices for TENS in Russia is ‘DiaDENS-PKM’. The aim 
of our study is to determine pain reduction after TENS in patients 
with LBP. The study was supported by DENAS MC Corporation 
(Russia). Methods: We used ‘DiaDENS-PKM’ (DENS) and placebo 
device made by manufacturer as an additional modality to standard 
protocol. LBP in these patients was non-specific; disc herniations, 
tumors and other known causes were excluded before inviting pa-
tients for the study. Randomization was made by an independent 
expert using computer software. During 7 months we performed 
screening for non-specific LBP in 1,566 in-patients with all types of 
non-surgical disorders in our University hospital. It was suggested to 
participate in this study to 48 patients who fulfilled inclusion criteria 
and we obtained informed consent confirming their willingness to 
participate from 30 patients. They were randomized into DENS 
group (15 patients) and placebo group (15 patients). Each patient 
got 7–10 procedures 20 min each. For DENS we used 77 Hz (5 
min), 20 Hz (5 min) and 77–10 Hz (10 min). The study was single 
blind – patients were not informed which group they belong to. 
Six patients from each group left the study for different reason not 
related to their health or effects of the trial. Visual analogue scale 
(VAS) and Oswestry disability index (ODI) were used for assessment 
of pain and disability. Results: All patients had reduction of their 
pain during the study but VAS in DENS patients was significantly 
lower beginning with day 7 (р<0.05). ODI was calculated in both 
groups before and after the study. In DENS group it was 37.6±4.7 
and 26.8±4.8 accordingly (p<0.01), in placebo group – 42.4±6.0 
and 36.4±8.4 (p>0.05). No side effects were registered. Conclu-
sion: The first results of our pilot RCT show TENS as a promising 
adjunct in management of LBP. The study has to be continued and 
to include more patients.

o148
EvAluAtion oF thE EFFEct oF DEnS-thErApy 
in pAtiEntS With chronic nEcK pAin in An 
orthopEDic rEhABilitAtion clinic AnD A 
clinic For mothErS AnD chilDrEn
Kraft K., Delibašić M.
Clinic of Internal Medicine, Chair of Complementary Medicine, 
University of Rostock, Rostock, Germany 

Introduction: Chronic unspecific neck pain is a very frequent disease 
and an important diagnosis in rehabilitation. Aim: To evaluate the 
effect of therapy with DENS (dynamic-electro-neuro-adaptive-
stimulation, DENAS MS Corp., Jekaterinburg, Russia) in in-patients 
with unspecific chronic neck pain during a three weeks` stay in two 
different rehabilitation clinics. Patients and Methods: In-patients of 
an orthopaedic rehabilitation clinic (clinic 1) and a rehabilitation 
clinic for mother and children (clinic 2) (m/f, 25–70 years) were 
included in the controlled study. The patients were treated with a 
standard treatment + DENS (SD) or with standard treatment only 
(S). Chronic unspecific neck pain was the main or concomitant 
diagnosis. Patients with an initial VAS between 3–10 (10 point 
scale) were included. Additionally the Pain Perception Score (PPS: 
sensory and affective subdivision) was applied (1). Immediately 
before discharge VAS and SES were repeated. Patients received 5 

treatments with DENS during their stay. Results: 85 patients were 
included in the study. In clinic 1 24 patients were treated with SD, 
24 with S, in clinic 2 26 patients were treated with SD and 11 with 
S. In clinic 1 standard treatment was more than twice as intense as 
in clinic 2. VAS was significantly (p<0.001) reduced in all groups 
except in the S group of clinic 2. Sensory and affective SES were 
significantly reduced in all groups (p<0.03–0.001). DENS treatment 
was very well tolerated, only 4 patients had unspecific side effects. 
Conclusion: DENS therapy is effective and well-tolerated in the 
setting of stationary rehabilitation. It can be used to substitute other 
time-consuming or personnel-intensive treatments.
Reference: 
1.  Geissner E. Die Schmerzempfindungs-Skala. Hogrefe; 1996.
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moDulAtED miDFrEQuEncy ElEctro-
thErApy, convEntionAl WEStErn mASSAgE 
AnD mAnuAl thErApy AS trEAtmEnt 
moDAlity oF AcutE loW BAcK pAin 
Atabas E.1, Tilev K.2

1Dept. of Physical and Rehabilitation Medicine, Medical Center 
Bonn Friedensplatz, Bonn; 2Dept. of Neurology, Klinikum Merzig, 
Merzig, Germany
Introduction: Different kinds of therapeutic procedures are used 
in the therapy of acute low back pain (LBP). Therapy modalities 
like massage and hot pack (M), mobilisation techniques (MT) and 
modulated midfrequency electrotherapy (MET) are not sufficiently 
evidence based examined. Aims: Our goal was to investigate what 
therapeutic effect could be achieved by MET in comparison to MT 
or M. Patients and Methods: In this pilot study 60 subjects (mean 
age 53.18±14.95) with acute LBP where randomly divided into 
three treatment groups. One group received MET, the second M 
and the third MT for twenty minutes for three days in a row. Sub-
jective sensation of LBP was measured by a visual analogue scale 
(VAS) with a range from 0 to 100 before treatment, immediately 
after treatment and each hour afterwards. Additionally the brief 
pain inventory short form was used in order to evaluate changes 
in life quality (LQ). The data was analysed using t-test. Inclusion 
criterium was acute LBP for at least 48 hours. Exclusion criteria 
included pregnancy, neuro-muscular disorders, muscle atrophy, leg 
pain, a history of back pain and pacemaker. Results: Directly after 
treatment there was a 63.09% reduction of VAS in the MET-group 
(p<0.0001), 17.17% in the MT-group (p<0.05) and 20.48% in the 
M-group (p=0.024) in comparison to the prestimulation value. After 
3 days of treatment we could observe a 67.8% (p<0,001) reduction 
of pain in the MET, 49.07% in the MT and 39.81% in the M group. 
Life Quality evaluation concerning enjoyment of life showed a re-
duction from 4.24±3.17 to 1.35±1.66 (p<0.001) in the MET-group, 
4.44±3.09 to 1.94±1.83 (p<0.01) in the MT-group and 4.83±2.92 
to 2.44±2.31 (p<0.0001) in the M-group. Conclusion: All three 
treatment modalities had an immediate pain relieving effect while 
MET showed the best reduction of VAS-score in the first 3 h after 
treatment. So MET could be a good first line treatment modality on 
patients with acute LBP. Due to the positive results after three days 
it should be discussed if a combination of these treatment modali-
ties should be used in order to achieve better results. LQ could be 
satisfactorily elevated in all treatment groups. 

o150
loW lEvEl lASEr thErApy in trEAtmEnt 
oF AcutE loW BAcK pAin 
Konstantinović L., Kanjuh Z., Schwirtlich L., Perisic D., 
Bascarevic D., Milovanovic N.
Clinic For rehabilitation M. Zotović Medical School University, 
Belgrade, Serbia 
Introduction: Some studies have shown analgesic and anti-inflamma-
tory effects of low-level laser therapy (LLLT) in acute conditions (1). 
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Aim of the study was to investigate clinical effects of LLLT proposed 
as extension of conventional therapy, in relation with applied dose 
in patients with acute low back pain (LBP). Patients and Methods: 
The prospective study concluded 60 patients with acute LBP with 
sciatica caused by lumbar disk syndrome. The patients were selected 
by a single blind controlled trial and classified at three groups. The 
first group (n=20) were treated with conventional and simultaneously 
with LLLT therapy with following parameters: wavelength 780nm, 
300Hz, with effective power 10mW, impulse length 1.7 ms at dose 
3J per point; at whole dose at 24J. The second group (n=20) were 
treated as the first group, at dose 2J per point, at whole dose to 16J. 
The third control group (n=20) were treated with conventional drugs 
NSAIDs inhibit COX-2 (nimesulid 200 mg per day). The LLLT was 
applied to 8 correspondent spinal level. Patients were treated for a 
total of 15 treatments. Pain was measured by Scott Huskisson visual 
analogue scale, lumbar mobility by Schober measurement, quality 
of life with Oswestry disability questionnaire (2) and 12-item short 
form health survey (SF-12) (3). Subjects were evaluated before and 
after the treatment. Data were analyzed descriptive and analytic sta-
tistical methods. Conclusions: Significantly positive analgesic effects 
with significant functional improvement in all groups but better in 
first group support effectiveness of LLLT in acute LBP. 
References:
1. Bedford JR, et al. Laser therapy: A randomized, Controlled Trial of the 
Effects of Low-Intensity Nd: YAG Laser Irradiation on Musculoskeletal 
Back Pain, Arch Phys Med Rehab 1999; 80: 647–652.
2. Fairbank JCT, Davies JB. The Oswestry low back pain disability question-
naire. Physiotherapy 1980; 66: 271–273.
3. Ware JE, et al. A 12-item short form health survey. Med Care 1996; 34: 
220–3.

o151
trEAtmEnt oF chronic cErvicAl 
AnD loW BAcK pAin By SEgmEntAl 
nEuromyothErApy ApproAch
Ivanova M.K.
Physical Medicine& Rehabilitation Hospital, Kuwait
Background: Recent advances in pain neurosciences allow new 
treatment alternatives to provide pain relief in different conditions. 
Spinal segmental sentization (SSS) is a consistent phenomenon 
present in patients with chronic pain. Segmental neuromyotherapy 
represents specific therapeutic modalities including paraspinous 
block (PSB), which alleviates pain by reversing the SSS to normal 
sensitivity. Objectives: To evaluate the effectiveness of PSB to 
reduce pain in patients with chronic neck and low back pain who 
failed to respond to conventional therapies. Material and Methods: 
50 patients, 32 male and 18 female patients,aged 5 to 65 years 
with chronic neck and back pain not responding to conventional 
physiotherapy modalities and medications were selected from 
OPD- Phys. Med. & Rehab. hospital. Causes of pain included 
spondylosis, degenerative disc disease, mechanical pain, lumbar 
canal stenosis. They were evaluated and treated by A.A. Fisher’s 
segmental neuromyotherapy. VAS, skin sensitivity, pressure 
algometry, sensitivity of subcutaneous tissue, muscle tone and 
trophoedema were evaluated. SSS has been diagnosed in all the 
patients. Treatment consisted of PSB and needling and infiltration 
of taut bands followed by superficial heat, electrical stimulation, 
relaxation and stretching exercises. Results: There was significant 
improvement of pain immediately after paraspinous block and one 
week later documented by Student t-test. Conclusion: SNMT is 
effective for pain relief in patients with neck and low back pain. 

o152
thErApEutic outcomES oF intEgrAtivE 
cArE pAcKAgE For DiSc hErniAtion 
Choi Y., Yun Y., Kwon S., Lee S.
Jaseng Medical Center, Physical medicine and rehabilitation, 
Seoul, Korea 

The goal of this prospective observational cohort study was to 
investigate therapeutic outcomes of the integrative care package 
for back pain with disc herniation. We selected 150 consecutive 
low back pain patients (20 to 60 years old) with lateral radicular 
pain to lower extremities diagnosed as lumbar disc herniation 
(prolapse~extrusion) confirmed by MRI since November 2006. 
The visual analogue scale of radicular pain was 5 or higher. Care 
package comprises Korean medicine, Chuna (a Korean style sys-
temic manipulative therapy), acupuncture, bee venom acupuncture 
(subcutaneous, or intramuscular). Treatment schedule for a total 
of 24 weeks involves weekly clinic visits during which relevant 
therapies are carried out and the medicine for the following week 
is given. Outcome measures are Visual analogue scale (VAS) of 
radicular pain, Owestry Disability Index (Korean Version) and 
SF-36, which are assessed at baseline, 2, 4, 8, 12 and 24 weeks. 
Clinical data were obtained at baseline from physician question-
naire and examination. This study is completed on September 2007. 
Of 150 patients, 128 (85.3%) remain in the 24 week care plan and 
78 of them (60.93%) have been recommended for surgical manage-
ment at other hospitals, but sought after a non-surgical alternative. 
The mean scores of VAS, ODI and SF-36 at baseline were 7.436, 
41.47 and 35.4, respectively. At week 24, they were 1.067, 11.84, 
and 66.48, respectively. The results were closely connected with 
duration of treatment. Pain and functional disability decreases as 
the patients get more treatments. While this observational study has 
no control group, we are certain that it is feasible to carry out such 
a prospective observational study to investigate the outcome of 
integrative multi-care package. Therefore, we urge more hospitals 
and clinics to begin feasible systematic investigations.

o153
chronic lumBAgo: compAriSon BEtWEEn 
thE EFFicAcy oF thE trEAtmEnt With 
mESothErApy on triggEr pointS vErSuS 
mESothErApy on AcupunturE pointS
Di Cesare A., Paolucci T., Scappaticci A., Saraceni V.M.
Complex Operative Unit of Physical Medicine and Rehabilita-
tion of Policlinico Umberto I, University of Rome ‘La Sapienza’, 
Rome, Italy

Introduction: Chronic lumbar pain is a pathology that effects 
modern society with increasing frequency. Approximately 70-
80% of the population of industrialized countries suffers of “low 
back pain” at least once in life (1). Aim: To evaluate the efficacy 
of the mesotherapy treatment on the trigger points compared to 
mesotherapy treatment with the inoculation of the drug on acu-
puncture points in chronic lumbago. Patients and Methods: 110 
subjects with chronic lumbago were examined. 62 subjects were 
randomly separated into 2 groups; group A (34 subjects) treated 
by means of injection of the drug according to the mesotherapy 
method on trigger points and group B (28 patients) treated by 
means of an injection on acupuncture points. The evaluation scales 
administered were: VAS, VRS, McGill Pain Questionnaire Short 
Form, Roland Morris Disabilities Questionnaire, Oswestry LBP 
Disability Questionnaire. Drug used was lidocaina cloridrate 2% 
in a quantity of 2cc. 18 acupuncture points were stimulated in both 
groups in a cycle of 3 weekly sessions and a follow up session was 
carried out 4 weeks after the last application. Statistical analysis 
was executed with SPSS software package. Results: Group A dem-
onstrated statistically, significant outcomes, for the McGill, Roland 
Morris and Oswestry scales and not for the VAS and VRS. Group 
B demonstrated a statistically, significant outcome when compar-
ing the values collected of all the evaluation scales at the end of 
the treatment and at the follow-up. Conclusions: Mesotherapy 
on acupuncture points (2, 3) was effective for chronic lumbago 
alleviating pain and improving the functionality of the vertebral 
column. The compliance of the patient to the treatment is relevant 
to solving the pain component. Mesotherapy demonstrated no side 
effects, apart from the discomfort reported by the patient during 
the inoculation of the drug itself.
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clinicAl EFFicAcy oF DiFFErEnt thErApy 
rEgimES oF loW poWEr lASErS in thE 
trEAtmEnt oF AcutE loW BAcK pAin
Jovicic M.1, Konstantinovic L.2, Popovic G.1

1Institute of Rehabilitation, School of Medicine and 2Clinic of 
Rehabilitation, School of Medicine, University of Belgrade, 
Belgrade, Serbia

Introduction: Sixty to eighty per cent of people suffer from low 
back pain at some time in their lives. The past fifteen years have 
seen an intensive research effort to identify effective treatments 
and management strategies for low back pain. Low power laser 
therapy (LPLT) has been used in the treatment of musculoskeletal 
disorders such as back pain, but there is no consensus regarding 
therapy protocol and dose. The aim of this study was to evaluate the 
efficacy of Galium–Arsenide LPLT (904nm) in relation to three dif-
ferent therapy regimes in treatment of acute low back pain(ALBP). 
Patients and Methods: The study included sixty-six patients, mean 
age of 45±8.88 years with ALBP. They were randomly assigned to 
three equal groups treated with different doses (energy densities) 
of laser light (Group A (n=22), dose=0.1J/cm² per point; Group 
B (n=22), dose=1J/cm² per point; Group C (n=22), dose=4J/cm² 
per point). In all groups the chosen modulation was 3000 Hz with 
average power output of 10 mW. LPLT was applied daily for two 
weeks except weekends. Visual analogue scale (VAS), Schober test, 
measurement of the lumbar spine flexion, manual muscle testing 
(MMT), straight leg raise test and NA Spine Society Low Back Pain 
outcome instrument were used in clinical and functional evaluations 
before and after therapy. Results: Highly significant improvements 
(p<0.01) were noted in all treatment groups after LPLT with respect 
to all investigated parameters. All of three LPLT doses reduced pain 
and improved the functional ability of patients with ALBP without 
statistically significant difference (p>0.05) between groups. All 
doses of LPLT improved the quality of life (QOL) with statistically 
significant better improvements in the group C (p<0.05). Conclu-
sions: Three different regimes of LPLT were equally effective 
methods in reducing pain and functional disability in patients with 
ALBP. According to our study, the dose of 4 J/cm² seemed to be 
more effective in improving QOL and lumbar mobility.
References:
1. Cassidy JD, et al. Incidence and course of Low Back Pain Episodes in the 
General Population. Spine 2005; 30: 2817–2823.
2. Gur A, et al. Efficacy of low power laser therapy and exercise on pain and 
functions in chronic low back pain. Lasers Surg Med 2003; 32: 122–8.
3. Carez TS, Garett J. Patterns of ordering diagnostic for patients with acute 
low back pain. Ann Intern Med 1996; 125: 807–814.
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clinicAl EFFEctivEnESS oF AQuAtic 
EXErciSE to trEAt loW BAcK pAin: A 
rAnDomiZED controllED triAl
Dundar U., Solak O., Yigit I., Evcik D., Kavuncu V.
Kocatepe University, Faculty of Medicine, Dept. of Physical 
Medicine and Rehabilitation, Afyonkarahisar, Turkey

Introduction: Land based exercise and physiotherapy are the 
main treatment tools used for low back pain. Clinical experience 

indicates that aquatic exercise may have advantages for patients 
with low back pain. Aim: To compare the effectiveness of aquatic-
exercise interventions with land based exercises in the treatment of 
low back pain. Patients and Methods: A total of 65 patients with 
low back pain were included in this study. Patients were randomly 
assigned to receive daily aquatic exercise or land based exercise 
treatment protocol. The first group (n=32) (aquatic exercise group) 
received aquatic exercises including mobility, aerobic, strengthen-
ing, and relaxation exercises for 1 h once a day for 20 days during 
a period of 4 weeks. The second group (n=33) had daily land based 
exercise treatment protocol for 1 h once a day for 20 days during 
a period of 4 weeks. Parameters were measured at baseline and 
after 4 week. All patients were evaluated with respect to pain (at 
rest, movement, and night) and assessed by visual analog scale, 
measurement of active range of motion using an inclinometer and 
a goniometer, Short Form 36 Health Survey (SF-36) and Oswestry 
low back pain disability questionnaire. Results: In both groups, 
statistically significant improvements were detected in all outcome 
measures compared with baseline (p<0.05). However improvement 
in Oswestry low back pain disability questionnaire and physical 
function and role limitations due to physical functioning subpart of 
SF-36 were better in aquatic exercise group (p<0.05). Conclusion:  
It is concluded that a water-based exercises produced better im-
provement in disability and quality of life of the patients with low 
back pain than land based exercise.
References:
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FunctionAl ElEctricAl StimulAtion in 
loW BAcK pAin With ‘StimBElt’ EXErciSE 
gArmEnt
Schwirtlich L., Konstantinovic Lj., Kanjuh Z., 
Tanaskovic Z., Miler V.
Institute for Rehabilitation, ‘Dr Miroslav Zotovic’, Belgrade, 
Serbia

Introduction: Clinical results have shown importance of core sta-
bilization exercise in low back pain (LBP) (1). Aim of this study is 
evaluation of functional electrical stimulation (FES) therapy with 
the STIMBELT exercise garment, in subjects with LBP. Patients 
and Methods: Prospective, randomized study that included 120 
subjects with subacute and chronic LBP, which were selected in the 
experimental and control group. In addition to conventional physical 
therapy the experimental group received functional electrical stimu-
lation of trunk muscles: lumbosacral paravertebral mm. obliques et 
transversus abdominis and lower portions of m. rectus abdominis. 
For stimulation we used the STIMBELT exercise garment with an 
UNA-FET 8-channel stimulator in standing position or lying on 
their back.. Stimulation parameters: 50 Hz, 500 microsec, 10 sec 
stimulation ‘on’ (the first 5 sec gradual increase of intensity) + 5 
sec stimulation ‘off’. The intensity was adjusted individually at the 
level that created muscle contraction. All subjects had to learn to 
put the STIMBELT on and to take it off and to modulate intensity. 
Subjects were stimulated 30 min. daily for tree weeks. Parameters 
evaluated before and after the three week therapy and contains: 
Quality of pain in the last 24 hours measured with Visual analogue 
scale (VAS), Manual muscle test (MMT) of trunk muscles; Range 
of motion of the lumbar spine; The Oswestry Low Back Pain Dis-
ability Questionnaire; The Short Form 12 Health Survey (SF-12) 
(2). Data were analyzed for differences between mean values in the 
groups using Student’s t-test and with analytic statistical methods. 
Results and Conclusions: Conventional physical therapy combined 
with STIMBELT Functional Electrical Therapy, is more efficient in 
the treatment of subjects with subacute and chronic low back pain 
than conventional physical therapy alone. 
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loW BAcK pAin AnD BAcK School: thE 
importAncE oF pSychologicAl FActorS
Paolucci T., Luciani M., Di Cesare A., Scappaticci A., 
Alcuri R., Fusco A., Saraceni V.M.
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tion of Policlinico Umberto I, University of Rome ‘La Sapienza’, 
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Introduction: The annual prevalence of low back pain has a range 
from 15% to 45%. Factors such as depression, anxiety and dis-
tress have an impact on back pain disability. Back schools can be 
defined as an intervention consisting of group education, training, 
and exercises that may be part of a multidisciplinary rehabilitation 
program. Aim: To evaluate the impact of Back School treatment on 
pain, quality of life and to investigate personality clusters that may 
condition the functional outcomes. Patients and Methods: This study 
is part of a research actually working that includes 60 patients and a 
control group: these are the preliminary data. Seventeen patients (4 
M, 13 F) were enrolled with mean age 62 and diagnosis of LBP. A 
rehabilitative training of Back school (10 sessions) was made three 
times a week. McGill Pain Questionnaire, Minnesota Multifasic 
Personality Inventory, Short form 36 Health status Survey, Visual 
Analog Scale, Waddell disability Index, Oswestry Disability Index 
were adopted. Timing of questionnaires was: immediately before 
treatment (T0), immediately after treatment (T1) and one month 
after treatment (T2). Statistical analysis was executed with descrip-
tive statistics and ANOVA. Results: MPQ results were statistically 
significantly different (no for PRIE).For VAS, WI and ODI all data 
was significantly different. For SF-36 there is an improvement for 
every domain (no for limitations in physical activities, limitations 
in usual role activities). For MMPI-2, 71% had a psychological 
deviation:elevation of score for depression (47%) and mania (24%). 
Conclusion: BS treatment shows good effects on LBP. Outcomes and 
compliance to treatment are negatively influenced by depression. 
References: 
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QuAlity oF liFE in SurgicAlly trEAtED 
lumBAr SpinAl StEnoSiS 
Totorean A.1,3, Poenaru D.1,2, Amaricai E.1,3, Branea I.
1‘Victor Babes’ University of Medicine and Pharmacy Timisoara; 
22nd Orthopedics – Traumatology Dept., 3Trauma Rehabilitation 
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Aims: Quality of life assessment in patients with degenerative 
lumbar spinal stenosis after attending both a surgical and a reha-
bilitation treatment. Material and Methods: The study evaluated 
50 patients (age between 50 and 72 years) suffering from moder-
ate or severe degenerative lumbar spinal stenosis. All the patients 
needed a surgical treatment. 20 patients followed decompressive 
surgery, namely large decompressive lumbar laminectomy and/or 
laminoplasty, foraminotomy or discectomy. 30 patients needed 
fusion with instrumentation (a postero-lateral single or multilevel 
fusion) in terms of lumbar spine instability. All of the patients were 
included in an early postoperative rehabilitation program. The ODI 
(Oswestry Disability Index) scale was used preoperatively and 1, 2 

and 4 weeks postoperatively. At the preoperative assessment, all of 
the ten ODI sections were applied. At 1 and 2 weeks assessment, only 
seven of ODI sections could be applied. Sections 8, 9 and 10 were 
excluded from the questionnaire at the intermediate assessments by 
using a correction index. The disability degree was: total score/5× 
(number of given answers) ×100. Results: At the preoperative as-
sessment, patients had scores that included them in severe disability 
or infirmity degree (with an average total score of 74%). At 1 week 
postoperatively, the average ODI score was 50%, at 2 weeks, ODI 
score was 37% and at 4 weeks, it was 14%. Conclusions: Surgical 
treatment of degenerative lumbar spinal stenosis, associated with 
an early postoperative rehabilitation program lead to an increase 
in the patients’ quality of life. An improvement of disability score 
was noticed, especially in the sections that concern pain intensity, 
personal care, quality of sleep and social life.

o159
vAliDity oF muSclE Function tEStS in thE 
rEhABilitAtion mAnAgEmEnt oF chronic 
lBp
Gruther W.1, Wick F.1, Leitner C.1, Paul B.2, Posch M.3, 
Ebenbichler G.1

1Dept. of Physical Medicine and Rehabilitation, Medical Univer-
sity of Vienna, Vienna General Hospital; 2Now at Psychosoziales 
Krankenhaus Eggenburg; Faculty of Psychology, University of 
Vienna; 3Section of Medical Statistics, Medical University of 
Vienna, Vienna General Hospital, Vienna, Austria

Background: Dynamometric trunk muscle strength and endurance 
tests are widely performed within the rehabilitation management of 
chronic low back pain (cLBP). This is, however, done regardless of 
the sparse and conflicting evidence on the reliability of these meas-
ures in cLBP. Moreover, no data seem available on the accuracy of 
these measurements. Aim: This study sought to examine the accuracy 
of trunk muscle strength and endurance measurements in cLBP 
and to test their long term reliability with optimized test protocols 
that are clinically feasible in rehabilitation settings. Methods: A 
total of 32 cLBP and 19 healthy controls, matched in age, sex and 
body mass index (13 matched pairs according to a 2: 1 ratio and 
further 6 pairs according to a 1:1 ratio) were recruited in this cross 
sectional study. After familiarization with the dynamometer, both 
patients and healthy controls performed all, four repetitive isoki-
netic trunk extensor and flexor tests at 90°/s, and three isometric 
trunk extensor and flexor measurements at 20°, 60°, and 100° per 
s on a Biodex 2000 dynamometer. Tests were repeated, if the vari-
ability of measurements exceeded 15%. The Biering Sørensen test 
served to examine back muscle endurance. Borg-Category Ratio 
Scales CR-10 about exertion, tension, fear of harm and (re)/injury 
rated participants’ body experience immediately before and after 
the testing. Patients who received no therapy repeated the protocol 
after three weeks. Results: Among dynamometric tests, sex adjusted 
isokinetic back extension and flexion measurements revealed the 
best ROC curves with AUC values of 0.86 and 0.89, respectively. 
Reliability testing demonstrated highly significant learning effects 
for both the isometric and isokinetic measurements (tolerance inter-
vals between ~40 to ~150% of initial value). Borg-Category Ratio 
Scale ratings were not associated with the observed changes in the 
mean. The Biering Sørensen test demonstrated excellent accuracy 
(AUC=0.93) and good to moderate reliability (ICC=0.59). Conclu-
sion: In cLBP, dynamometric muscle strength measurements are 
limited to muscle functional diagnostics and for treatment planning 
purpose. Monitoring the treatment outcome with these measures 
is problematic. We recommend the Biering Sørensen test over dy-
namometric measurements for assessing trunk muscle function in 
the rehabilitation management of cLBP patients. Acknowledgement:  
We thank Monika Knötig, now at the Department Internal Medi-
cine II at the Medical University of Vienna for her assistance 
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o160
intErrAtEr rEpEAtABility oF motor nErvE 
conDuction vElocity oF thE ulnAr nErvE
Schuhfried O., Herceg M., Angst M., Paternostro-Sluga T.
Dept. of Physical Medicine and Rehabilitation, Medical University 
of Vienna, Vienna, Austria 
Introduction: There are no data on the reproducibility of the motor 
nerve conduction velocity of the ulnar nerve. Aim: To determine 
the interexaminer repeatability of the motor nerve conduction 
velocity of the ulnar nerve. Patients and Methods: Twenty-four 
healthy subjects (14 females, 10 males, mean age 38±13 years) 
were examined in consecutive order. The motor nerve conduction 
of the ulnar nerve was determined for the below-elbow to wrist 
(BE-to-W), above elbow to below elbow (AE-to-BE), and axilla 
to above elbow (AX-to-AE) segments. Based on a randomization 
list of various combinations and sequences from 2 of total of 3 
examiners the measurement was repeated within half an hour by a 
second examiner who was blind to the results of the first examina-
tion. The results of the first and second examination were presented 
descriptively. The coefficient of repeatability (CR) was determined 
for BE-to-W, AE-to-BE and AX-to-AE segments. Results: For the 
BE-to-W segment the average nerve conduction velocity for the 
first measurement was 58.9±3.1 m/s and for the second measure-
ment 58.8±4.2 m/s. The CR was 8.0 m/s. For the AE-to-BE segment 
the average nerve conduction velocity for the first measurement 
was 55.2±5.9 ms and for the second measurement 54.7±5.9 m/s. 
The CR was 11.6 m/s. For the AX-to-AE segment the average nerve 
conduction velocity for the first measurement was 60.2±4.7 ms 
and for the second measurement 60.7±5.8 m/s. The CR was 10.2 
m/s. Conclusion: The interrater reproducibility of the motor nerve 
conduction velocity of the ulnar nerve is for the various segments 
within the same range. Compared with the sensory antidromic 
nerve conduction velocity the reproducibility is higher. 
References:
1. Schuhfried O, et al. Interexaminer repeatability of antidromic sensory 
nerve conduction velocity measurements. Arch Phys Med Rehabil 2005; 
86: 2047–50.
2. Schuhfried O. Electrodiagnostic evaluation of the ulnar nerve. Critical 
reviews in Physical and Rehabilitation Medicine 2007; 19: 1–17. 

o161
muSculoSKElEtAl SonogrAphy uSE in 
phySiAtry: SinglE cEntEr onE yEAr coSt-
EFFEctivity AnAlySiS
Malas F.Ü., Özçakar L., Kara G., Çetin A., Hasçelik Z.
Hacettepe University Medical School, Dept. of Physical Medicine 
and Rehabilitation, Ankara, Turkey
Introduction: The use of musculoskeletal sonography (MSUS) has 
gained an intriguing concern in the last two decades, especially after 
clinicians had started to perform MSUS themselves. Although it is 
well known that MSUS being convenient as well as inexpensive, 
noninvasive, repeatable and accurate, to our best notice, a cost-ef-
fectivity analysis has not been done in the pertinent literature. Aim: 
To report about the spectrum of patients for whom MSUS was used 
in a physiatry clinic and to analyze whether MSUS had played a 
beneficial role in the diagnostic algorithm concerning time, cost and 
radiation exposure. Patients and Methods: All patients who were 
evaluated by MSUS (5–10 MHz and 8–16 MHz lineer probes, Diasus 
Dynamic Imaging Ltd., Scotland, UK) in the Department of Physi-
cal Medicine and Rehabilitation at Hacettepe University Medical 
School, between January and December 2007 were included in the 
analysis. Each and every patient was considered on individual basis 
and the answers to the following three questions were recorded in 
case the patient had not been evaluated by MSUS; how long would 
the patient have waited (i.e. for further radiological appointments), 
what would the extra cost have been and how much radiation ex-
posure would have been concerned? Results: Overall, 318 patients 
with a mean age of 41.11±19.74 years (range 1–81) were assessed 

by MSUS in 2007. The spectrum of departments from which subjects 
were referred encompassed Physical Medicine and Rehabilitation 
(53.8%), Pediatric Rheumatology (17.9%), Oncology (18.2%), 
Sports Medicine (5.0%), Plastic Surgery (2.8%) and Orthopedics 
(2.2%). The cumulative benefit of MSUS use was found to be 7,650 
days in terms of waiting period and 9,418 Euro in terms of cost. Only 
in 10 patients, X-ray examination had been necessary. Conclusion: 
In the light of this first and preliminary results pertaining to 318 
patients, it is possible to conclude that MSUS provides significant 
amount of gain both with regard to time and cost in physiatry clin-
ics. We call attention of physiatrists to this issue and imply that 
increasing the use of MSUS in the realm of Physical Medicine and 
Rehabilitation seems to be noteworthy.

o162
Evolution oF thE iSoKinEtic 
ShoulDEr StrEngth BEForE AnD AFtEr 
StABiliZAtion By thE lAtArjEt tEchniQuE
Edouard P., Degache F., Calmels P.
University Hospital of Saint-Etienne, Bellevue Hospital, Physical 
Medicine and Rehabilitation Dept., Faculty of Medicine, Jean 
Monnet University, Saint-Etienne, France
Introduction: The agonist/antagonist ratio is particularly informative 
in pathological conditions. Muscular imbalance and/or muscular 
deficit of the shoulder internal (IR) and external (ER) rotators would 
intervene in mechanisms of the shoulder instability. After shoulder 
stabilization surgery, there would be a strength deficit of IR and/or 
ER. Aim: To evaluate prospectively isokinetic shoulder muscle 
strength before and after shoulder stabilization by Latarjet technique. 
Patients and Methods: Among the thirty-eight patients included, 12 
patients, 31±7 years old, with unilateral anterior unidirectional re-
current shoulder dislocation, underwent isokinetic evaluation before 
surgery, 3 months and 6 months after shoulder stabilization by the 
Latarjet technique. IR and ER peak torque (PT) were performed with 
a CON-TREX® dynamometer in concentric at 180°.s-1, 120°.s-1 and 
60°.s-1 for both shoulders. Evaluation was carried out in the seated 
45° abducted test position in the scapular plane (Davies position). 
Results: Before surgery, IR and ER operated shoulder’s strength side 
were similar to that of the healthy shoulder side. After surgery, for the 
operated shoulder side, IR and RE strength were significantly lower 
three months after surgery than before surgery (30% and 20%, re-
spectively); and lower than for the healthy shoulder side. Six months 
after surgery, for the operated shoulder side, IR and RE strength were 
similar to that before surgery. IR and ER strength of the healthy 
shoulder side did not differ before and after surgery. Conclusions: 
Three months after shoulder stabilization by the Latarjet technique, 
the IR and ER isokinetic strength of the operated shoulder side, 
was decreased, mainly on the IR. This strength deficit is certainly 
associated with the opening and stitching of the sub-scapular muscle 
and the shoulder immobilization time. Six months after surgery, the 
isokinetic rotators strength would be recovered. 

o163
DiSABility AnD QuAlity oF liFE oF 
pAtiEntS With KnEE or hip oStEo-
ArthritiS in thE primAry cArE SEtting 
AnD FActorS ASSociAtED With gEnErAl 
prActitionErS’ inDicAtion For proSthEtic 
rEplAcEmEnt Within onE yEAr 
Boutron I., Rannou F., Jardinaud-lopez M., Meric G., 
Revel M., Poiraudeau S. 
AP-HP, Université Paris Descartes, Dept. Physical Medicine and 
Rehabilitation, Paris, France
Objective: To assess disability and HRQoL of patients with knee 
or hip OA in primary care and to determine factors associated 
with GPs’ opinion that their patients will need prosthetic replace-
ment within one year after the consultation. Methods: Design: A 
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cross-sectional national survey; Setting: Primary care in France; 
Participants: 1,471 GPs and 4,183 patients with hip or knee OA. 
Measures: Pain on a 11-point numeric scale (0–10), disability on 
the Western Ontario and MacMaster Universities Osteoarthritis 
Index (WOMAC) (1–100) and Lequesne index (0–24), and qual-
ity of life on the Medical Outcomes Study 36-item Short Form 
(MOS SF-36; 0–100). Results: We analyzed records of 4,121 
patients (2,540 knee, 1,581 hip OA). Patients with knee or hip OA 
exhibited high and similar levels of pain (5.2±2.1 and 5.3±2.3) and 
disability (Lequesne score 12.0±4.2 and 11.8±4.3; WOMAC score 
45.7±19.3 and 45.2±17.3). The decrease in HRQoL was similar 
for patients with either location of the disease. GPs more often 
considered that their patients with hip OA would need prosthetic 
replacement within one year (28.1%) than those with knee OA 
(15.8%). Most factors associated with GPs’ opinion were identified 
for both locations of disease and were related to disability and pain 
levels. Conclusions: In the primary care setting, patients with knee 
or hip OA have similar, high disability levels and substantially 
low HRQoL. Patients’ disability seems to play a central role in 
GPs’ opinion of the need for their patients with either type of OA 
to undergo prosthetic replacement within one year. 

o164
FunctionAl ASSESSmEnt AFtEr KnEE Acl 
rEconStruction (KAclir tESt)
Foti C., Rocco A., Annino G.
Tor Vergata University, PRM, Dept. of Public Health, Rome, Italy

Introduction: Evaluation of neuromuscular behaviour is of extreme 
relevance and interest in the field of Rehabilitation in case of injuries 
or surgery. This should be used as clinical basic data for assisting 
and programming rehabilitation exercises. Furthermore it should be 
performed periodically for monitoring the effects of rehabilitation on 
neuromuscular functions and specific performances. Objective: The 
aim of the present research is to introduce a new procedure (KAC-
LiR test) to determine the amount of functional recovery after knee 
joint surgery. Materials and Methods: Ten patients with unilateral 
Knee ACL Reconstruction, within 4 months from operation, with 
implantation of semitendineous muscle portion, were recruited from 
the DH of PRM in Tor Vergata University General Hospital in 2007. 
The Knee ACL Reconstruction test (KACLiR test) is a four steps 
neuromuscular evaluation .An Isoinertial s-EMG diagnostic tech-
nique consisting on monitoring the muscles EMGrms activity during 
free load leg extension and jumps was applied for identify strength 
and imbalance deficit of the operated (OL) and non operated (NOL) 
leg. This evaluation consisted of: Leg extension LE, Squat jump 
SJ, Counter movement jump CMJ, WBV sEMG. Results: During 
LE test mechanical velocity (p<0.002), leg displacement (p<0.004) 
and sEMG activity of vastus lateralis and vastus medialis muscles 
(p<0.003) in the non operated leg (NOL) were higher than those in 
the contralateral one (OL). During the vibration period higher EMG 
activity was noted a remarkable enhancement of the sEMG in the 
post operated leg compared to the healthy one (p<0.02). Conclusion: 
Results of our study suggest that the KACLiR test, a combination of 
an isoinertial evaluation and vibration stimulation, both associated 
with sEMG recordings, may allow for detection of impairment of 
neuromuscular functional as well as for monitoring progress of the 
Rehabilitation programs in Knee ACL Reconstruction. 

o165
muSclE StrEngth ASSESSmEnt AFtEr 
Acl rEconStruction: inFluEncE oF thE 
iSoKinEtic tESting moDAlitiES
Croisier J.L., Forthomme B., Crielaard J.M., Maquet D.
Dept. of Motricity Sciences, University of Liege and CHU Sart 
Tilman, Belgium
Introduction: When using a resistance placed at the distal tibia, the 
contraction of the quadriceps tends to force the proximal end of the 

tibia anteriorly with respect to the distal femur. This mechanism 
could damage the graft after an anterior cruciate ligament (ACL) 
surgical repair, for instance through isokinetic intervention in reha-
bilitation. Therefore, it is frequently recommended to use either a 
proximal placement of the isokinetic resistance pad or an anti-shear 
device. Nevertheless, the influence of the resistance pad position 
on muscle torque development and estimation of strength deficit 
remains poorly investigated. Aim: To study, after ACL reconstruc-
tion, the influence of the resistance pad positioning on (1) torque 
development and electromyographic (EMG) activity pattern of 
the hamstring and quadriceps muscles, (2) muscle strength deficit 
estimated from a comparison with controlateral healthy knee per-
formances. Patients and Methods: Twenty male subjects (26±6 years 
old) with unilateral ACL reconstruction using a patellar tendon graft 
were studied. Six months after surgery, they performed a pain free 
bilateral isokinetic assessment of hamstrings and quadriceps in con-
centric at 60°/s and 240°/s. Two different positions of the resistance 
pad on the tibia, either distal or proximal, were successively used 
(order randomly assigned). Surface EMG activity was measured on 
quadriceps and hamstrings. The average root mean square (RMS) 
represented muscle activity. Results: The isokinetic strength deficit 
of the quadriceps through a bilateral comparison was significantly 
increased when the test was performed in a distal position of the re-
sistance pad compared to a proximal position: respectively 35±13% 
and 17%±12% at 60°/s (p<0.05). The activation pattern during 
isokinetic knee extension at maximal intensity was also modified by 
the resistance pad position on the tibia. At low velocity (60°/s), the 
proximal/distal EMG activity ratio on quadriceps was significantly 
increased on the operated leg compared to the controlateral healthy 
side. By contrast, parameters related to the hamstring muscles did 
not show significant difference between both positions. Conclusion: 
The resistance pad position on the tibia during maximal isokinetic 
knee extension after ACL reconstruction significantly influences 
quadriceps activation and torque production. That could entail 
questionable interpretation of an isokinetic testing.

o166
joint rEplAcEmEnt rEhABilitAtion 
outcomES upon DiSchArgE From SKillED 
nurSing FAcilitiES AnD inpAtiEnt 
rEhABilitAtion FAcilitiES: FinDingS From 
thE jointS i StuDy
DeJong G.1, Horn S.D.2, Smout R.3, Tian W.4, Putman K.5

1National Rehabilitation Hospital, Center for Post-acute Stud-
ies, Washington, DC; 2Institute for Clinical Outcomes Research; 
3Institute for Clinical Outcomes Research, Salt Lake City, UT; 
4National Rehabilitation Hospital, Center for Post-acute Studies, 
Washington, DC, USA; 5Vrije Universiteit Brussel, Dept. of Medi-
cal Sociology and Health Sciences, Belgium

Objective: Compare the rehabilitation outcomes of patients who had 
a hip or knee replacement. Design: Prospective observational cohort 
study. Setting: Some 11 inpatient rehabilitation facilities (IRFs) 8 
skilled nursing facilities (SNFs), and 1 hybrid facility (HBF) from 
across the U.S. Participants: 2,152 consecutively enrolled patients; 
1,401 knee replacement patients and 751 hip replacement patients. 
Paper excludes those who had a hip fracture prior to their hip replace-
ment. Interventions: No new interventions; examination of existing 
practice patterns. Main Outcome Measures: Functional Independence 
Measure (FIM) motor score, discharge to community. Results: Typi-
cal joint replacement patient was a woman in her early 70s; average 
body mass index (BMI) in the low 30s (BMI 30=obese). IRF patients 
presented a somewhat more severe medical and functional profile 
upon admission compared to SNF patients. SNF and IRF patients 
presented similar rates of diabetes, hypertension, and ischemic heart 
disease. The average length of stay for SNF patients, hip and knee 
combined, was 14.1 days; for HBF patients 8.8 days; and for IRF 
patients about 9–10 days. SNF and IRF patients received similar 
types and amounts of physical and occupational therapy; IRF patients 
received more intensive therapy, i.e., more hours per day. Controlling 
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for patient differences, IRF patients achieved somewhat higher FIM 
gains and achieved them in a shorter period of time – the largest 
spread was 3.6 FIM points between medium-volume IRFs and low-
volume SNFs. Conclusions: While IRF patients had somewhat better 
outcomes than did SNF patients, there are other important factors 
that also shape outcome. Earlier and more intense rehabilitation is 
associated with better outcomes. The volume of joint replacement 
patients seen by a facility also plays a part: Medium volume facilities 
among both SNF and IRFs had better outcomes. 

o167
rEliABility oF plAntAr prESSurE 
mEASurEmEnt SyStEm in rhEumAtoiD 
ArthritiS pAtiEntS
Novak P., Vidmar G.
Institute for Rehabilitation, Republic of Slovenia, Ljubljana, 
Slovenia
Introduction: Foot involvement occurs in 85–100% of people with 
rheumatoid arthritis (RA), which causes bony deformities and soft 
tissue atrophy of the foot, thus changing normal plantar pressure dis-
tribution. Increased pressure under forefoot results in pain. Plantar 
pressure measurement is an important diagnostic tool in assessing 
foot problems and effectiveness of therapeutic intervention. F-Scan 
plantar pressure measurement system (Tekscan Inc.) is used at our 
Institute in clinical practice and for research. Its reliability has 
already been proved in diabetic patients and healthy subjects, but 
not in RA patients. Aim: To evaluate reliability of the F-Scan system 
(V5.0) for plantar pressure measurement in RA patients. Patients 
and Methods: Twelve RA patients (11 female; age 51–80, mean 65) 
were included in the study. Recording was performed while patients 
walked along an open corridor at normal walking speed. At least 
5 left and right steps were recorded during one walk; 6 separate 
measurements were performed for each patient. F-Scan’s Timing 
Analysis Module (TAM) was used to analyse average peak pressures 
on seven predetermined spots of each foot (hallux, metatarsal head 
I, II, III-IV, V, midfoot and heel). The first and the last step were 
excluded from the analysis; average peak pressures were computed 
from the remaining steps for each measurement. Measurement 
reliability was assessed with intra-class correlation (ICC; two-way 
random model) for each spot and median within-subject coefficient 
of variation (CV) across subjects. Repeated-measures ANOVA and 
Hotelling’s T2 test were used to test the equality of mean measure-
ment over subjects across the measurements. Results: ICC values, 
which were all statistically significant at p<0.0001, ranged from 
0.897 to 0.999, whereby average-measure ICC were even higher 
than single-measure (median 0.996 vs. 0.979). Within-subject vari-
ation was small (median within-subject CV 0.046-0.167, overall 
median 0.072). Pronounced variability was observed at midfoot 
(for the remaining spots, all average-measure ICC were over 0.99 
and all median CV below 0.10). No statistically significant differ-
ences in average values were found between the six measurements. 
Conclusions: High reliability of the F-Scan system has been proven 
for plantar pressure measurement in RA patients. Taking average 
of several measurements is recommended.

o168
thE impAct oF AnKlE Foot orthoSES on 
StAnDing BAlAncE in cErEBrAl pAlSy

Forward M., Jones K., Plasschaert F.
Ghent Gait and Movement Analysis Laboratory, University Hos-
pital, Ghent, Belgium

Introduction: Ankle foot orthoses are an essential clinical tool in the 
management of children with cerebral palsy. The assessment of or-
thotic success is however, often limited to the subjective observation 
of a more normal walking pattern together with perceived improved 
stability. Aim: To objectively assess the effect of AFOs on standing 
balance in a group of children with mild cerebral palsy (gross motor 

function classification – GMFCS <2). Patients and Methods: An 
instrumented Romberg test (1) was used to asses balance in children 
with cerebral palsy (CP) when barefoot and when wearing ankle foot 
orthoses (AFOs). A force platform was used to measure the centre of 
pressure excursion during a 20 sec trial. The postural sway param-
eter – swept area or sway area (SA) was calculated according to the 
method of Hufschmidt et al. (2). All subjects performed a random 
series of trials whilst barefoot; eyes open (EO) and with eyes closed 
(EC). This series was repeated with CP subjects wearing their regular 
AFOs and shoes. Parametric statistical analysis was performed to 
ascertain the influence of AFOs on the size of sway area in the two 
stance conditions of EO and EC. Results: A significant increase was 
found in barefoot SA between EO and EC tests in the CP group 
(p≤0.05). Adding the AFOs in the CP group did not significantly 
reduce postural sway with the EO. However, the increase in SA from 
the EO to the EC test was significantly less when AFOs were worn. 
Conclusions: Ankle foot orthoses appear to improve standing balance 
in cerebral palsy. The force plate derived centre of pressure trajec-
tory (CoP) may offer a tool for the assessment of the effectiveness 
of AFO prescription for improving standing balance. 
References: 
1. Romberg MH. Manual of nervous diseases of man. Sydenham Society 
1853: 395–401.
2. Hufschmidt A, et al. Some methods and parameters of body sway. Arch 
of Psych and Neurol Sciences 1980; 228: 135–150. 

o169
pAtiEnt prEFErEncE DiSABility 
QuEStionnAirE in SyStEmic SclEroSiS: A 
croSS-SEctionAl SurvEy 
Mouthon L., Rannou F., Berezné A., Pagnoux C., 
Guilpain P., Goldwasser F., Revel M., Guillevin L., 
Fermanian J., Poiraudeau S. 
AP-HP, Université Paris Descartes, France

Objective: To assess patient priorities in disability in systemic 
sclerosis (SSc). Patients and Methods: One hundred and fifty SSc 
patients (22 males) fulfilling the American College of Rheumatology 
and/or Leroy & Medsger criteria for SSc were evaluated by the Mc-
Master-Toronto Arthritis Patient Preference Disability Questionnaire 
(MACTAR), Karnofsky performance status (KPS), Cochin hand 
function scale (CHFS), Health Assessment Questionnaire (HAQ), 
Hospital Anxiety and Depression scale (HAD), Mouth Handicap in 
SSc (MHISS) scale, and global perception regarding their health 
status. Correlations between scores were analyzed by the Spearman 
coefficient. Logistic regression analysis was used to determine factors 
associated with patients’ global perception of their health. Results: 
Of the patients investigated, 81 (54%) had limited cutaneous SSc, 65 
(43.3%) diffuse SSc and 4 (2.7%) limited SSc. The three disability 
domains most often cited were walking (n=82 patients, 54.6%), 
housekeeping (n=67, 44.6%) and sport activities (n=59, 39.3%). 
The MACTAR score correlated fairly with KPS (r=0.58) but only 
weakly with HAQ score (r=0.38). In multivariate analysis, 2 factors 
were associated with patients’ negative global perception of their 
health status: KPS (odds ratio (OR) 1.07, 95% confidence interval 
(CI) 1.00–1.15) and MHISS score (OR 0.93, 95% CI 0.88–0.99). 
Conclusions: For assessing SSc patient priorities in disability, the 
MACTAR has acceptable construct validity. Its weak correlation with 
HAQ suggests that it adds useful information on disability. 

o170
rEhABilitAtion ApproAch to SclEroDErmiA
Saggini R., Amerio P., Bellomo R.G., Iodice P., Saggini A., 
Tulli A.
Dept. of Basic and Applied Medical Science, University G. 
d’Annunzio, Chieti, Italy
Introduction: Systemic sclerosis (SS) is an autoimmune disorder 
characterized by early endothelial cell damage followed by the 
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development of cutaneous as well as visceral fibrosis. Different 
studies reported substantial modifications in the quality of life, in 
the working and social activities and in the psychological state of 
the subjects. These modifications were caused by the clinical mani-
festations of the sclerodermia pathology. Aim: The aim of our study 
was to verify the possibility of improving the quality of life (QOL) 
of the patients affected by SS through an appropriate rehabilitation 
program, whose purpose was to reduce the secondary effects of pa-
thology. Patients and Methods: Ten subjects (5♂ and 5♀) of 50±10 
years old with a diagnosis of SS were randomly assigned to two 
different rehabilitation programs during 4 weeks: Group A (RhSp) 
2 day/week of Hydrokinetic therapy and 1 day/week of micrograv-
ity postural training; Group B (RhVi), 2 day/week of Hydrokinetic 
therapy, 1 day/week of antigravity postural training and 3 day/week 
high intensity local vibrational program (intensity: 300hz) by VISS 
(Visscom, Italy). Results: 4 months before the beginning of the reha-
bilitation program (spring) (Pt), firstly before its beginning and then 
after its end, two tests of the quality of life HAQ-DI, SKINDEX-29 
and one on Raynaud pathology perception VAS FR were practiced 
on all patients. At the same time, stibilometric test, the Isokinetic 
lower limb force were measured. The Myoton-2 equipment was 
used to describe the viscoelastic parameters of the skeletal muscles. 
Our results indicate that each rehabilitation program improves the 
QOL in 62.5% of patients. All patients report a good compliance 
of therapy and a reduction of the Raynaud phenomenon. Muscular 
strength improves in RhVi (4%). All the programs increase stabil-
ity, reduce the sway area (p<0.05) and reduce index of Romberg.. 
The muscular tension increases in RhSp and decreases in RhVi, the 
muscular stiffness decreases in RhVi, any significant variation in 
muscular elasticity is shown. Conclusion: Our results suggest that an 
appropriate rehabilitation program counteracts the secondary effects 
of SS. Furthermore it is able to improve the QOL of the patients.

o171
EnErgy EXpEnDiturE oF WAlKing With 
proSthESiS: BEloW-KnEE vS pArtiAl Foot 
AmputAtionS 
Goktepe A.S., Cakir B., Yilmaz B., Yazicioglu K.
Gulhane Military Medical Academy, PM&R Dept. and TSK Re-
habilitation Center, Ankara, Turkey
Introduction: Amputees are known to spend more energy than 
able-bodied persons during walking. It is also known that more 
proximal amputation is associated with more energy need for walk-
ing. Technologic advancements in recent years greatly improved 
the walking of amputees with below-knee prostheses. Partial 
foot amputations, on the other hand, still remain as a prosthetic 
challenge. Usually, the walking of partial foot amputees is less 
symmetrical than the walking of below-knee amputees. They also 
have more complications like pain and skin breakdown. Aim: The 
purpose of this study was to compare the energy expenditure of 
below-knee amputees and partial foot amputees during walking. 
Patients and Methods: Seventeen below-knee and 14 partial foot 
amputees were included. The patients were asked to walk on a 
treadmill. Four different speed and slope combinations were used: 
1.5 km/h and 0° slope, 3 km/h and 0° slope, 1.5 km/h and 5° slope, 3 
km/h and 5° slope. Patients walked 5 minutes for each combination 
with 5-min resting intervals. Average O2 consumption of the last 
two minutes of each 5-min session was calculated. Results: Our 
results showed that energy expenditure of below-knee amputees 
was consistently lower than that of partial foot amputees during 
walking with four different combinations. Statistical significance, 
however, could not be obtained, presumably due to small sample 
size. Conclusion: Partial foot amputees seem to expend more 
energy for walking than below-knee amputees do. 
References:
1. Waters RL, et al. J Bone Joint Surg Am 1976; 58: 42–6.
2. Chin T, et al. Am J Phys Med Rehabil 2003; 82: 447–51.
3. Huang GF. Gait Posture. 2003; 18: 124. 
4. Schmalz T, et al. Gait Posture 2002; 16: 255–63. 
5. Hoffman MD, et al. Arch Phys Med Rehabil 1997; 78: 385–92. 
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EnErgy EXpEnDiturE oF ABovE KnEE AnD 
BEloW-KnEE AmputEES During WAlKing 
Yazicioglu K., Goktepe A.S., Cakir B. 
Gulhane Military Medical Academy, PM&R Dept. and TSK Re-
habilitation Center, Ankara, Turkey
Introduction: Amputees are known to spend more energy than 
able-bodied persons during walking. It is also known since the 
study of Waters et al. that more proximal amputation is associ-
ated with more energy need for walking. However, technologic 
advancements in recent years greatly improved the walking of 
amputees. Aim: The purpose of this study was to compare the 
energy expenditure of below-knee and above-knee amputees 
during walking. Patients and Methods: Seventeen below-knee 
and 10 above-knee amputees were included. Similar to Waters 
study, all those with above-knee amputation used a total contact 
quadrilateral socket and all with below-knee amputation used a 
patellar tendon-bearing socket. Thirteen of the below-knee patients 
used silicone liners with shuttlelock system and four used soft 
polyethylene liners. The patients were asked to walk on a tread-
mill. Four different speed and slope combinations were used: 1.5 
km/h and 0° slope, 3 km/h and 0° slope, 1.5 km/h and 5° slope, 
3 km/h and 5° slope. Patients walked 5 min for each combina-
tion with 5-min resting intervals. Average O2 consumption of the 
last two min of each 5-min session was calculated. Results: Our 
results showed that energy expenditure of below-knee amputees 
was consistently lower than that of above-knee amputees during 
walking with four different combinations. Statistical significance 
could not be obtained for three combinations except 3 km/h speed 
and 5° slope. For this combination below-knee amputees spent 
significantly less energy than above-knee amputees (p=0.02).  
Conclusion: Proximal amputations require more energy than distal 
amputations during gait. The difference in energy need of above-
knee and below-knee amputees becomes more prominent as the 
speed and slope increases. In other words, above-knee amputees 
spend significantly more energy than below-knee amputees during 
uphill fast-pace walking. 
References:
1. Waters RL, et al. J Bone Joint Surg Am 1976; 58: 42–6.
2. Hoffman MD, et al. Arch Phys Med Rehabil. 1997; 78: 385–92.
3. Huang CT, et al. Arch Phys Med Rehabil 1979; 60: 18–24.
4. Traugh GH, et al. Arch Phys Med Rehabil 1975; 56: 67–71.

o173
cryoproBE trEAtmEnt For pAinFul 
nEuromAS in AmputEES
Neumann V., Bush D., O’Connor R.J.
University of Leeds, Academic Dept. of Rehabilitation Medicine 
& Rehabilitation Medicine, UK
Introduction: Neuropathic pain commonly occurs following amputa-
tion and may interfere with daytime activities or sleep. In a propor-
tion of patients, pain is associated with a clinically or radiologically 
identifiable neuroma. In such circumstances, usual practice is surgi-
cal excision but results are inconsistent. Furthermore, this surgery 
inevitably causes short-term disruption in the use of a prosthesis 
and may lead to long-term difficulties such as the development of 
tethered scarring which in turn renders the stump vulnerable to 
ulceration. Cryoprobe treatment is successful in ablating neuromas 
in other circumstances where neuropathic pain has occurred. Aim: 
To explore whether localised cryoprobe treatment represents a safe 
and effective method of managing painful neuromas in amputation 
stumps. Patients: In an open pilot study, ten consecutive amputees 
(aged 45 to 87) presenting with troublesome stump pain (median 
duration 3 years) and clinical features indicative of a neuroma were 
treated. Methods: A 2 mm cryoprobe was applied to the tender area 
through a percutaneous cannula. The presumed neuroma was located 
using the in-built sensory nerve stimulator at a stimulation of <0.5V. 
A 60s freezing lesion was then produced followed by 30s of thaw-
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ing and then up to four further freeze/thaw lesions were made until 
the local tenderness was resolved. A lesion temperature of –50°C 
was achieved using nitrous oxide gas. Evaluation of effectiveness 
was performed through telephone follow-up. Results: Nine of the 
10 patients reported significant pain relief following cryoprobe 
treatment with a duration of at least 5 months. In three patients the 
benefit lasted for more than a year. Apart from initial deterioration 
in pain in one patient, no significant adverse effects were recorded.  
Conclusion: Cryoprobe treatment of painful neuromas in amputees 
may represent a simple and safe alternative to traditional remedies 
such surgical excision. Cryoprobe treatment therefore warrants 
further investigation in this group of patients.

o174
EFFEctS oF totAl contAct inSolE 
With hEEl ElEvAtion in pAtiEntS With 
rEconStructED hEEl
Tang S.F.T.
Dept. of PM & R Chang Gung Memorial Hospital, Taoyuan, Taiwan

Trauma to the foot might cause various degree of damage to soft 
tissue and/or bone. With the progression of surgery, limb salvage 
could be available by proper bone fixation and rehabilitation of 
soft tissue. Patients will develop planter ulcer and foot pain when 
they resume ambulation. Yet, few studies have investigated the 
therapeutic effect of foot orthosis in foot trauma. In this study, 11 
cases with foot trauma were recruited. A new total contact insole 
foot orthosis were used to relief foot pain, to improve walking 
ability or/and to promote ulcer healing. The results were evaluated 
by ulcer size, foot pain and walking ability. Meanwhile, EMED 
in-shoe foot pressure measurement system was used to measure 
planter pressure distribution in 11 cases before and after wearing 
the orthosis insole. After three-month implementation of such 
therapeutic orthotic insoles, grading of pain and walking ability 
were compared statistically with the initial grading in 11 cases. 
Significant treatment effect were found for relieving the foot 
pain and improving walking ability (p=0.000). Treatment effect 
of foot ulcer healing in six patients were also highly significant 
(Z=3.91, p=0.00009). In-shoe foot pressure distribution evalua-
tion also showed reduced pressure over the high pressure point 
and redistributed pressure over the whole foot sole after insole 
implementation. Peak pressure was reduced significantly over 
different area of the sole during walking after applying the insole 
(p<0.05). In conclusion, therapeutic insole playas very important 
role in the management of traumatic foot. 

o176
prEvAlEncE AnD SocioDEmogrAphic 
corrElAtionS oF DEprESSion AnD AnXiEty 
AFtEr loWEr limB AmputAtion 
Hawamdeh Z.M., Othman Y.S., Ibrahim A.I., Ammari B.A. 
University of Jordan, Faculty of Rehabilitation Sciences, Am-
man, Jordan
Introduction: Lower extremity amputations are of a serious 
problem. Loss of a leg causes often heavy physical injury, and 
life becomes difficult, as moving and self-servicing is critical. 
Patients are not only experiencing physical injury, but also violent 
and long-lasting psycho-emotional and social stress. As a result, 
the change of appearance and shape of body demands adaptation 
of the patient and the surrounded environment. Objective: This 
study aimed at assessing the prevalence of depression and anxi-
ety among lower limb amputees and examining the relationship 
between depression and socio-demographic/clinical characteristics 
of amputees.  Methods: Participants were 56 patients with unilat-
eral lower limb amputation. They were recruited from inpatient 
and outpatient clinics of Jordan University hospital, Royal Farah 
Rehabilitation Center, and Al-basheer hospital in Amman-Jordan. 
Participants responded to a questionnaire that included a battery 

of questions requesting brief information about socio-demo-
graphic variables and characteristics of amputation. The level of 
depression and anxiety in each participating patient was assessed 
by using the Hospital Anxiety and Depression Scale (HADS). 
Results: Prevalence of significant depressive symptoms was 20% 
[HADS, Depression subscale (HADS-D) score ≥8]. Prevalence of 
significant anxiety symptoms was 37% [HADS Anxiety subscale 
(HADS-A) score ≥8]. Factors associated with high prevalence of 
psychological symptoms include female gender, lack of social 
support, unemployment and low income, traumatic amputation, 
shorter time since amputation and below knee level of amputation. 
Conclusions: The findings of the present study highlight the high 
incidence of psychiatric disability and depression in amputees; 
it also showed the importance of socio-dermographic factors 
in psychological adjustment to amputation. It is suggested that 
psychiatric evaluation and adequate rehabilitation should form a 
part of their overall management.

o177
vocAtionAl outcomES AFtEr AmputAtion: 
A croSS-SEctionAl StuDy
O’Connor R.J., Sansam K.
University of Leeds, Academic Dept. of Rehabilitation Medicine, 
Faculty of Medicine and Health, Leeds, UK
Introduction: Participation in work after amputation is depend-
ent on a wide variety if issues including activity limitations and 
personal factors. Reviews of the literature suggest that re-employ-
ment varies from 43.5% to 100% depending on the study methods 
chosen. In the UK, it is estimated that 30–50% of adults of working 
age will return to employment after an amputation. Aim: 1) To 
examine the vocational outcome in adults of working age who 
have an amputation; 2) to evaluate changes in employment to 
guide service development; 3) to explore the relationship between 
self-efficacy and change in employment. Patients and Methods: A 
random sample of patients of working age (16–65 years) attending 
an outpatient amputee rehabilitation centre for more than one year. 
A postal questionnaire recording current and past employment, 
experience of pain, and self-efficacy. Results: We received 68 valid 
replies. The median age of respondents was 54 years (IQR 46-60 
years) with 47 males. The most common level of amputation was 
transtibial (33) followed by transfemoral (20). Trauma accounted 
for 19 amputations; 16 respondents had amputations due to dys-
vascularity. Forty-six respondents reported phantom limb pain. 
All respondents had received a prosthesis and had completed an 
outpatient rehabilitation programme. Thirty-six respondents were 
in full- or part-time employment prior to their amputation; six were 
retired and three were unemployed. Eleven respondents returned 
to the same work after their amputation. Overall, there were fewer 
people in full-time work (22) and more in part-time work (8) and 
running the home (6). Fourteen respondents were retired and nine 
were unemployed. There was shift in the nature of respondents’ 
work from physical work to sedentary jobs. Phantom pain and 
self-efficacy were not related to re-employment after amputation. 
Conclusion: Amputation has a major impact on some people’s 
ability to work. Targeting individuals with the potential to return 
to work after amputation could be productive. More focused input 
in the year after amputation would be beneficial as it appears that 
this is the time when most respondents felt that they had mastered 
using a prosthesis and were keen to return to work.

o178
proSthEtic FunctionAlity in gEriAtric 
loWEr limB AmputEES
Cabete S., Silva A.I., Teles J., Abreu S., Duro H.
Hospital de São João-EPE, Serviço MFR, Porto, Portugal

Introduction: The medical literature that deals with the functional 
impact after an amputation is not very extensive. The publica-
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tions studying geriatric amputees are further reduced, and this 
population on the other hand is the most numerous. Measurement 
of functional outcome specific to this population is important. In 
the recent literature there are no measures specifically directed at 
the functional demands of the geriatric population. We used a self 
report scale of prosthetic mobility, the Houghton scale. Aim: The 
aim of this study was to evaluate the functional results of geriat-
ric amputees treated in our Service and analyze its relationship 
with some variables. Patients and Methods: The study included 
individuals with 60 years or older, after transtibial or transfemoral 
amputation, that joined, over 1 year, our consultation. The variables 
studied were sex, age, type of amputation, etiology, comorbid-
ity, rehabilitation, causes of prosthetics desertion and functional 
outcome (Houghton scale). Results: The general functional results 
were satisfactory. We found a relationship between the functional 
level and the etiology and type of amputation, suggesting that the 
elderly with tibial unilateral amputation and those without vascu-
lar disease were the most independent. Comorbidity, particularly 
cardiopulmonary disease, did also influence functional outcome in 
these population. Conclusion: Amputees with vascular disease and 
comorbidity require a more careful multi-disciplinary approach in 
order to reduce the level and extent of complications that diminish 
the rehabilitation potential. It is essential in evaluation of prosthetic 
care of elderly amputees the use of functional scales easy to handle 
and of quick completion, as the Houghton scale. 
References: 
1. DeLisa J, Gans B. Upper and Lower Extremity Prosthetic. In: Rehabilita-
tion Medicine – Principles and Practice, 3rd Edition, Lippincott. 
2. Devlin M, et al. Houghton scale of prosthetic use in people with lower-
extremity amputations. Arch Phys Med Rehabil 2004; 85. 
3. Collin C, Collin J. Mobility after lower limb amputation. Br J Surg 1995. Levin 
GA. Functional Outcome Following Amputation. Ger Rehabil 2004; 20.

o179
DoES intErnAtionAl clASSiFicAtion oF 
Functioning, DiSABility AnD hEAlth 
(icF) givE uS ADDitionAl inFormAtion on 
Functioning oF StroKE pAtiEntS?
Burger H., Goljar N., Marincek C.
University Institute for Rehabilitation, Republic of Slovenia, 
Ljubljana, Slovenia

Introduction: All patients admitted to the hospital, even for reha-
bilitation have to have an ICD code, which is important for the 
national health databases. ICD codes do not tell us a lot about 
functional status, especially about activity limitations and partici-
pation restrictions. ICD had only some functional diagnoses. One 
of the main scopes of International Classification of Functioning, 
Disability and Health (ICF) is to provide a description of situations 
with regard to human functioning. Aim: The aim of present study 
was to find out which additional information we get by using ICF 
in clinical practice on stroke patients. Patients and Methods: 102 
stroke patients admitted to primary rehabilitation at the Institute 
for Rehabilitation in Ljubljana have been included into study. In 
the first week after the admission, their functioning and health 
were coded by all the relevant ICD and ICF categories. Results: 
The patients were 21 to 82 years old, 37 of them were women, 
65 men. They had one to five different ICD codes. The two most 
common were stroke and hypertension, followed by diabetes. From 
ICF all of them had at least 11 codes for Body Functions, at least 
one for Body Structures, at least 11 for Activities and Participation 
and at least one for Environmental Factors, all together at least 
24 additional codes. All three most often used ICD codes do not 
tell us a lot about functioning of the patient. This has been much 
better described by using ICF, from which it was much clearly 
on which areas patient has problems and on which not, what are 
the main obstacles and facilitators and which assistive product 
he or she may need to improve the performance. Conclusion: 
ICF gives us valuable additional information on functioning of 
stroke patients.

o180
icF ApplicAtion to A cASE oF SyStEmic 
lupuS ErythEmAtoSuS
Tavares F.1, Gouveia S.2, Jacinto L.J.3

1Physical Medicine Rehabilitation, Hospital Dona Estefânia, 
Lisboa; 2Physical Medicine Rehabilitation, Hospital Santa Maria, 
Lisboa; 3Physical Medicine Rehabilitation, Centro de Medicina 
de Reabilitação Alcoitão, Alcoitão, Portugal
Introduction: International Classification of Functioning, Disabil-
ity and Health (ICF) is an integrative bio-psycho-social model that 
describes function and disability and thus the impact of disease in 
people’s life. It integrates four major areas, namely body functions, 
body structures, activities and participation and environmental fac-
tors. This is also the rehabilitation medicine perspective. Systemic 
lupus erythematosus (SLE) is a chronic systemic inflammatory 
autoimmune disease. The musculoskeletal system is involved most 
frequently, affecting small and large joints, spine and periarticular 
tissue, and also due to complications from chronic medication 
especially steroid use such as osteonecrosis, osteoporosis, and 
stress fractures. Most common neurologic manifestations are 
stroke and transient ischemic attack. Aim: Illustrate the use of 
ICF in rehabilitation practice. Patients, Methods and Results: We 
present the case of a 29 year old white woman with SLE diagnosed 
7 years ago, with dermatologic manifestations, polyarthritis and a 
recent history of stroke involving the right median cerebral artery 
territory complicated by intraparenquimatous hemorrhage after 
embolectomy. Imaging exams further revealed diffuse osteopenia, 
multiple lumbar vertebrae collapse, inflammatory hyperfixation 
in several joints and left knee osteonecrosis (involving femur, 
tibia and patella); blood tests were for positive antiphospholipid 
antibodies. At admission to our center, she presented left spastic 
hemiparesia as well as intense and incapacitating lumbar pain. She 
was not autonomous in self-care or carrying out daily activities and 
required a wheelchair to move around. Medical therapy includes 
corticoids, hydroxychloroquine, warfarine, vitamin D, calcium 
and alendronate. The integrative rehabilitation program included: 
analgesia (NSAIDS and electrotherapy); spasticity control (selec-
tive muscular injection, in left limbs, with botulinum toxin type A); 
neuro-motor and functional reeducation; technical aids (wrist-hand 
orthosis, lumbar support, crutch, wheelchair, Nelson knife), train-
ing in activities of daily living (ADL). At the time of discharge she 
had better muscle tone and power, function and coordination of the 
left limbs, without complaints of back pain, needing one crutch 
for walking short distances on regular ground and wheelchair the 
rest of the time and partially independent for ADL. Conclusion: 
ICF is particularly useful in diseases affecting multiple organs 
and systems, such as SLE, guiding the therapeutic decisions and 
timings to maximize patient rehabilitation and integration.

o181
pArticipAtion AS An outcomE mEASurE in 
A rEhABilitAtion cohort in SpinAl corD 
injury pAtiEntS
Van de Velde D., Vanderstraeten G., Bracke P., Van 
Hove G. 
University Ghent, Rehabilitation Sciences, Ghent, Belgium
Introduction: Much of the rehabilitation practice is based on the 
presumption that rehabilitation interventions acting at the levels 
of disease, body structure, and impairments should be reflected 
in changes in client’s participation. Primarily the measurement 
instruments have been developed to assess a client’s partici-
pation restriction and do not reflect a client’s perception and 
needs, but are normative and focus on general abilities, tasks 
and roles. Confirming that community integration or participa-
tion has been achieved at the end of the rehabilitation has been 
impeded by a lack of consensus on definition and measurement 
on participation.  Aim: This study aims to understand the concept 
of participation and to monitor determinants of participation 
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in a rehabilitation cohort in Spinal Cord Injury (SCI) patients. 
Design: The qualitative approach of grounded theory was used. 
In-depth, semi structured interviews were conducted with 8 SCI 
patients from a rehabilitation cohort in their transition period 
from hospital to home. The interviews were addressing 4 major 
topics: a) what maximizes the participation of the individual 
with a disability, b) what is the impact of the disease on a the 
individual’s life, c) how can functional objectives maximize the 
effect of rehabilitation and d) what exactly determines whether 
an activity performed by the individual is expressed as satisfac-
tory or important. Results: Preliminary results show that there 
are three different non-hierarchical layers within participation; 1) 
social participation, 2) occupational participation and 3) socio-
occupational participation. Each layers reveals different features 
that described the determinants for participation; a) the feeling of 
belonging, b) having a sense of control, c) aiming towards a sense 
of achievement and d) aiming towards a sense of importance. The 
results will be discussed in relation to contemporary discourses 
on occupation and participation. Conclusion: There are different 
non-hierarchical layers within participation. Participation can 
be seen as a dyad between the individual’s social interactions 
and his specific occupation performed. These results form the 
basis for further research on monitoring the determinants for 
participation.

o182
community intEgrAtion AnD 
pArticipAtion FolloWing SpinAl corD 
injury: A 2-yEAr FolloW-up 

De Wolf A.C., Cameron I.D., Middleton J., Quirk R.
Rehabilitation Studies Unit, The University of Sydney, Australia

Introduction: The transition from rehabilitation to home is a critical 
time for the person with acute spinal cord injury (SCI). A whole 
of life approach, incorporating individualized support, liaising on 
behalf of the individual, and planning for the future may enhance 
community integration/participation (CIP) following resettlement 
into the community. Aim: To evaluate the impact of an independent 
living coordinator (ILC) on CIP. To explore predictors associ-
ated with CIP at 2 years following discharge from rehabilitation.  
Patients and Methods: A prospective controlled study (pre and 
post introduction of ILC) of 75 people with acute traumatic SCI, 
recruited consecutively from SCI units in Sydney. Participants 
were followed for 2 years in the community upon completion of 
rehabilitation. Outcome measures were collected at 6 weeks, 1 
year, and 2 years after discharge. Outcome measures were: Craig 
Handicap Assessment and Reporting Technique (CHART), Sydney 
Psychosocial Reintegration Scale (SPRS), Community Integration 
Measure (CIM), and other measures. Two-way repeated measures 
analyses were conducted to test the significance of change in 
CIP between the group receiving support from an ILC and the 
control group, factored by SCI impairment level high impairment 
(tetraplegia ASIA A-C) and low impairment (tetraplegia ASIA 
D or paraplegia). Linear regression was performed to explore 
early factors associated with CIP at 2 years after discharge from 
rehabilitation. Results: All participants, except for individuals 
with tetraplegia (ASIA A-C) in the control group, improved in 
community integration outcomes over two years. A group effect 
was found among individuals with high impairment SCI for SPRS 
[F (2.56)=8.2, p=0.001], and suggested for CHART [F (2.56)=2.8, 
p=0.067] and CIM [F (2.58)=2.8, p=0.071). In multiple regression 
analysis, Functional Independence MeasureTM scores and pain 
levels were most commonly associated with CIP. Socio-economic 
status, readmissions due to secondary complications, age, impair-
ment level, and support from ILC were also significant predictors. 
Conclusion: Individuals with tetraplegia (ASIA A-C) benefited the 
most from support of an ILC. FIM scores and pain levels were 
the strongest predictors of CIP at 2 years after discharge. Pain 
management is a high priority for enhancing CIP. 

o183
hoW ArE hEAlthcArE rEgulAtionS 
pErcEivED By rEhABilitAtion 
proFESSionAlS in BElgium?
Berquin A.
Cliniques Universitaires Saint-Luc, Service de Médecine Physique 
et Réadaptation, Brussels, Belgium
Introduction and Aim: In Belgium, as in most Western Countries, 
the practice of health care is increasingly subject to complex 
regulations resulting from the need to control costs. The present 
study was undertaken to investigate how these regulations are 
perceived by rehabilitation professionals in Belgium. Indeed, 
subjective perception of work conditions will probably determine 
professional satisfaction, which is known to be correlated with 
patient satisfaction (1). Subjects and Methods: Questionnaires were 
sent to 237 rehabilitation professionals (MDs, physiotherapists, 
occupational therapists, psychologists, social workers, nurses) 
working in different settings (university hospital, general hospital, 
chronic pain groups, private offices). After two reminders, the 
overall response rate was 56%. The questionnaires comprised 
questions about demographic data and the perception of several 
aspects of Belgian regulations about functional rehabilitation. 
Other questionnaires assessing stress, burnout and control on work 
conditions are described in another study. Results: Most regula-
tions determining contents of care, time modalities and access to 
care were described to be reasonably adequate and flexible but 
too complex. An exception was the INAMI/RIZIV chronic pain 
convention, which was considered inadequate. The financial cover-
age of medical consultations, administrative work, multidiscipli-
nary meetings and chronic pain convention was perceived to be 
insufficient. Lack of time and administrative burden, described as 
resulting from economic pressure and complex regulations, were 
pointed out as being highly problematic and hampering quality 
of care. Although the need for regulations was acknowledged, for 
financial reasons and to promote quality of care, actual regulations 
were considered being unable to meet these objectives. Moreover, 
they were felt to compromise the ethical principles of autonomy, 
vulnerability, benevolence, dignity and justice. Conclusion: Ac-
cording to Belgian rehabilitation professionals, complex regula-
tions and high efficiency demands result in heavy administrative 
burden and lack of time, which could affect quality of care. This 
rises several ethical questions.
Reference: 
1. Barr DA. The effects of organizational structure on primary care outcomes 
under managed care. Ann Internal Med 1995; 122: 353–350.

o184
Do WorK conDitionS inFluEncE thE 
mEntAl hEAlth oF rEhABilitAtion 
proFESSionAlS in BElgium?
Berquin A.
Cliniques Universitaires Saint-Luc, Médecine Physique et Réad-
aptation, Brussels, Belgium

Introduction and Aim: Health care is subjected to increasingly 
complex regulations and a growing pressure for efficiency. The 
impact of work conditions on the mental health of rehabilitation 
professionals in Belgium was investigated. Subjects and Methods: 
The following questionnaires were sent to 237 rehabilitation pro-
fessionals working in different settings (response rate 56%): SPPN 
(Stress Professionnel Positif et Négatif) (2), WOCCQ (WOrking 
Conditions and Control Questionnaire) (2), ‘problematic situation’ 
questionnaire (open questions on stressing situations, Hansez 2001) 
and MBI (Maslach Burnout Inventory) (3). Another questionnaire 
assessing the perception of Belgian health care regulations in func-
tional rehabilitation is described in another study. Results: Most 
subjects showed moderate scores on SPPN and WOCCQ subscales 
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(positive and negative stress, control on several dimensions of work: 
resources, task contents, risks, task planification, time), although 
32% had low control on task planification. In the open questions, 
68% of the respondents mentioned stress due to lack of time. In 
the MBI, 24% of subjects had high emotional exhaustion and 34% 
suffered high depersonalisation, 7% of the subjects showing high 
scores on both subscales. Personal accomplishment was high for 
85% of the subjects. SPPN, WOCCQ and MBI scores were not 
significantly correlated to gender, profession or professional set-
ting. MBI emotional exhaustion was weakly correlated with time 
availability. Conclusion: Rehabilitation professionals in Belgium 
keep a reasonably good control over their work conditions. Stress 
and burnout scores, as compared to other studies (1), are moder-
ate. Personal accomplishment is high. Although the lack of time is 
problematic, its influence on mental health is small.
References: 
1. Balogun, et al. Prevalence and determinants of burnout among physical 
and occupational therapists. J. Allied Health 2002; 31: 131–139.
2. Hansez I. La validation du WOCCQ: vers un modèle transactionnel du stress 
et du contrôle de l’activité de travail. Unpublished PhD thesis; 2001.
3. Maslach C, et al. Maslach Burnout Inventory, 3rd Edn. Palo Alto, CA: 
Consulting Psychologists Press; 1996.

o185
rEviEW oF DAtA collEction on SpinAl 
corD injuriES (Sci) At ghEnt univErSity 
rEhABilitAtion cEntEr, BElgium
Luypaert E., Viaene A. 
UZ Gent, Physical Medicine and Rehabilitation, Gent, Belgium 
Introduction/Study Design: Retrospective data collection on all 
patients with SCI admitted in the Rehabilitation Center at Ghent 
University for a comprehensive management programme. Aim:  To 
get a database of SCI at Ghent University Rehabilitation Center 
Belgium from 2005–2007. Setting: Ghent University Rehabilitation 
Center. Patients and Methods: Systematic data collection on all 
patients admitted with SCI for management for the last three years. 
All data were available in an electronic database. We were interested 
in the total number of patients admitted, the portion of males and 
females, the age at which the persons got their lesion, the etiology 
of the lesion, ASIA-score (with immediate information about the 
completeness of the lesion), and the portion paraplegic versus 
tetraplegic persons. Results and Conclusion: Till now registration 
of SCI in the Belgian Society is lacking. With this publication we 
hope that also other Rehabilitation Centers in Belgium will do this 
investment so we can give more information about epidemiology 
of SCI in Belgium. Not all patients admitted to the Rehabilitation 
Center were included. Patients with old lesions and admission for 
wound care, hand surgery, reconditioning etc were excluded. Also 
patients from whom registration was not satisfying and/or when 
the existence of the SCI was unclear (for example progression of 
multiple sclerose in time, progressive spinal canal stenosis) were 
excluded. We succeed to give a nice overview in which a lot of 
results can be compared with other available European literature.

o186
phySicAl Activity BEhAviour oF pEoplE 
With multiplE SclEroSiS
Beckerman H., de Groot V., Lankhorst G.J.
Dept. of Rehabilitation Medicine, VU University Medical Center, 
Amsterdam, The Netherlands
Aim: To determine the level of physical activity and physical activity 
behaviour in adults with multiple sclerosis (MS), using the Physical 
Activity for people with a Disability (PAD) model. This PAD model 
combines existing models of disability (ICF) and models of deter-
minants of physical activity behaviour. Patients and Methods: In a 
cross-sectional study among 106 MS patients, we determined the 
independent role of disease characteristics, demographic variables, 

stages of behavioural change, attitude, social influences, self-efficacy, 
barriers and perceived benefits on the level of physical activity. Physi-
cal activity was measured by means of the self-reported PASIPD 
(Physical Activity Scale for Individuals with Physical Disabilities) 
and the SQUASH (Short QUestionnaire to ASsess Health-enhancing 
physical activity).  Results: The median total level of physical activ-
ity of MS patients (mean age 42.8 years, disease duration 6 years) 
as measured with the PASIPD was 11.6 MET*h/day (IQ: 4.6–22.3). 
Seventy patients have no work-related physical activities. Fifty-five 
patients are involved in one or more weekly sports activities. The 
level of physical activity significantly correlates with the severity of 
MS as expressed by the Expanded Disability Status Scale (median 3; 
IQ 2–4). Patients did perceive more personal barriers than environ-
mental barriers, with lack of energy and fatigue as the most important 
ones. In the near future 60% of the participants expect themselves 
to be in need of an MS-specific exercise programme. Conclusion: 
Most of the MS patients are less physically active than internationally 
recommended. According to these recommendations, every adult 
should accumulate 30 min or more of moderate-intensity exercise 
on most, preferably all, days of the week. The PAD model shows to 
be very helpful in understanding the physical activity behaviour of 
patients with a chronic disease, such as MS. Furthermore, it can be 
used to develop and promote MS-specific exercise programmes for 
identified subgroups of patients. 

o187
FActorS inFluEncing EmploymEnt For 
pEoplE With multiplE SclEroSiS 
Abbas D.1, Gehanno J.F.2, Caillard J.F.2, Joseph P.A.3, 
Beuret-Blanquart F.1

1University Rouen Hospital, Physical and Rehabilitation Medi-
cine, Rouen; 2University Rouen Hospital, Occupational Medicine, 
Rouen; 3University Bordeaux Hospital, Physical and Rehabilita-
tion Medicine, Bordeaux, France
Introduction: The multiple sclerosis (MS) is a frequent neurologi-
cal disease. Disease course is unpredictable, but after a variable 
period of time, MS patients encounter difficulties in their social life 
and work life. Few studies have examined the factor influencing 
work retention. Aim: The study first aimed at describing the health 
and professional status of patients suffering multiple sclerosis in 
age to work, then at showing the difference between both groups 
compared to professional status. Patients and Methods: It is a case 
control-study. Cases were unemployed patients (n=22), controls 
were still employed patients (n=54). Results: Educational level 
(p=0.02), progressive form (p=0.0001), motor symptom (p=0.01), 
cerebella symptom (p=0.02), cognitive symptom (p=0.03), EDSS 
(p=0.0001), job needing force (p=0.05), manual precision (p=0.05) 
were found to be negative factors. Public sector job (p=0.003), big 
firms (p=.03) were found to be protective factors. The work abil-
ity was more important for patients currently employed (p=0.03). 
Conclusion: The study suggests some risk factors. Clinical and 
demographic factors explain some difference between both groups 
compared to professional status. Early changes could maintain 
multiple sclerosis patient at work. Further larger prospective study 
is needed to investigate the factor influencing work retention. 
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hEAlth cArE utiliZAtion oF pAtiEntS 
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Introduction: Appropriate use of health care facilities and health-re-
lated community-services should be predominantly explained by the 
patient’s health status, rather than non-health related factors. Aim: To 
investigate health care utilization and to determine which predispos-
ing, enabling, and health factors are associated with health care use 
among Dutch patients with multiple sclerosis (MS). Patients and 
Methods: Cross-sectional study in an inception cohort of 121 MS pa-
tients, six years after definite diagnosis. Patient-related independent 
predisposing, enabling and health factors were collected by written 
questionnaires and a home visit by a well-trained physiotherapist. 
Multivariate logistic regression was used to explain which patients 
are using health care facilities. Results: Of the 121 patients with MS 
(mean age 43 years, mean score on the Expanded Disability Status 
Scale 3.5, disease duration 6 years) 16% were hospitalised in the 
last year, 62% consulted their general practitioner and 69% their 
neurologist in the previous 6 months. Other medical specialists were 
consulted in the 6-month period by 50% of the study population. In 
a 4-week period preceding the home visit, 41% of the patients were 
treated by an allied health care professional. Multivariate analyses 
showed that consulting the general practitioner, the neurologist, 
other medical specialists, allied health care professionals, and use 
of equipments/aids by MS patients are primarily related to their 
health, either perceived by the patients themselves or defined by 
the professional. Most of the predisposing and enabling factors did 
not contribute to health care utilization. Conclusion: In Dutch MS 
patients, the use of health care facilities is appropriate, since it can 
be predominantly explained by health-related factors, and not by 
predisposing or enabling factors. 

o189
StABilomEtry mAy contriButE to 
prEDict gAit pErFormAncE in chronic 
hEmipArEtic StroKE pAtiEntS
Nardone A.1,2, Godi M.2, Grasso M.2, Schieppati M.3,4

1Dept. of Clinical and Experimental Medicine, University of Eastern 
Piedmont; 2Posture and Movement Laboratory, Division of Physical 
Medicine and Rehabilitation, Scientific Institute of Veruno, Novara; 
3Centro Studi Attività Motorie, Scientific Institute of Pavia, Fon-
dazione Salvatore Maugeri (IRCCS); 4Section of Human Physiology, 
Dept. of Experimental Medicine, University of Pavia, Italy
Aim: In hemiparetic (H) patients, the centre of pressure (CoP) is 
shifted toward the unaffected limb during quiet stance (1) and this 
asymmetry persists during gait (2). We have hypothesised that abnor-
malities of gait are correlated with degree of stance asymmetry and 
stability during quiet stance. Patients and Methods: In 15 patients 
with H and 17 normal subjects (N), position of CoP and its sway 
have been recorded during quiet stance with eyes open and closed 
(EC) on a force platform. Spatial-temporal variables of gait have 
been measured with baropodometry. Results: Medio-lateral (M-L) 
position of CoP in H was shifted toward the unaffected limb. Body 
sway was larger in H than N, the more so with EC, irrespectively 
of the side of lesion. No relationship was found between body sway 
and M-L CoP position across N or H. Regardless of the side of le-
sion, cadence and velocity were decreased, while duration of single 
support on the unaffected limb and duration of double support were 
increased. Degree of impairment of gait was correlated with M-L 
CoP position but not with body sway during quiet stance. Weakness 
of the affected lower limb was correlated with M-L CoP position 
and reduction of gait velocity. Conclusion: Both reduction of muscle 
force and M-L CoP position affect gait. Conversely, the absence 
of relationship between body sway and gait performance suggests 
that postural instability in H is not a limiting factor in gait ability. 
Stabilometry can help in measuring not only postural asymmetry 
and instability but also in predicting some variables of gait not oth-
erwise measurable without dedicated devices. These data strongly 
support the administration of exercises aimed to strengthen lower 
limb muscles and to increase postural symmetry in H.
References: 
1.  Dickstein R, et al. Phys Ther 1984; 64: 19–23.
2.  Mizelle C, et al. Gait Posture 2006; 24: 356–63.
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WhEElchAir rugBy trAining improvES 
thE WhEElchAir SKillS tESt mEASurES in 
pEoplE AFtEr SpinAl corD injury
Furmaniuk L., Cywinska-Wasilewska G. 
The University School of Physical Education, Institute of Reha-
bilitation, Poznan, Poland 
Introduction: Annually 500 new patients after spinal cord injury 
(SCI) with tetraplegia arise in Poland. The number of non-govern-
mental organizations and sports clubs for disable people assure 
active sport’s training for patients after SCI in Poland  (1). Actually 
115 persons after SCI (mostly tetraplegic) are Wheelchair Rugby 
athletes (1, 2). Aim: The aim of this work is an evaluation of the 
influence of long–term sport’s training on the functional abilities in 
subjects with tetraplegia over 5 year after SCI onset. Patients and 
Methods: 20 Wheelchair Rugby athletes (aged 21–54 years), over 5 
year after SCI onset, assigned according to the level of neurologi-
cal impairment to C5 B (2 subjects), C5 C (6 subjects), C6 B (3 
subjects), C6 C (2 subjects), C7 B (3 subjects), C7 D (4 subjects), 
were examined. The level of neurological damage and impairment 
scale were determined according to the standard of ASIA (4). The 
Wheelchair Skills Test (WST) Version 2.4 (5) was used for evalu-
ation of the efficiency of sport training in the improvement of the 
skills required to use the wheelchair. Participants were assessed 
during 2 years of wheelchair rugby training.  Results: We observed 
improvement in the WST during Wheelchair Rugby training. 
After 2 years, the outcome of the WST measures increased from 
the initial state of 71.3±5.1 (mean±SD) to 97.6±2.2% (p<0.05, 
Wilcoxon Matched Pairs Test). Conclusion: In all subjects studied, 
the skills to use the wheelchair were improved after Wheelchair 
Rugby training. Since WST measures namely, reaching, turning, 
rolling, brakes are integral part of Wheelchair Rugby training, we 
conclude that this sport’s discipline can constitute the continuation 
and consolidation of rehabilitation treatment in SCI.
References:
1. Tasiemski T. Urazy rdzenia kręgowego. Trening samoobsługi i techniki 
jazdy wózkiem inwalidzkim. Wyd. FAR: Warszawa; 2000, p. 81–88.
2. http://www.iwrf.com/history.htm 
3. http://www.rugby.far.org.pl 
4. American Spinal Injury Association. International standards for neurologi-
cal classification of spinal cord injury. Chicago: ASIA; 2002.
5. Mountain AD. The Wheelchair Skills Test, version 2.4: validity of an 
algorithm based questionnaire version. Arch Phys Med Rehabil 2004; 85: 
416–23.
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Objective: The Zarit Burden Inventory (ZBI) is an instrument 
designed to assess burden aspects of informal caregiving situ-
ation and is the most widely used instrument for assessing the 
burden experienced by caregivers. This paper addresses main 
psychometric qualities of the ZBI in a cross sectional study among 
caregivers of hereditary muscular dystrophy patients assessed in 
Reims University Hospital Center. Materials and Method: ZBI 
was administered to a sample of 59 informal caregivers of com-
munity-dwelling subjects with muscular dystrophies in a tertiary 
pluridisciplinary Hospital Center. Results: The mean score was 
24 out of 88 (SD=14), which is far lower than those reported in 

J Rehabil Med Suppl 47



109Oral Presentations

previous studies using this instrument with another illness. No 
problems in feasibility were observed. Construct validity was sup-
ported. Reliability analyse showed that standardized Cronbach’s 
alpha coefficient was 0.89, indicating sufficient internal consist-
ency. Test retest reliability was moderate (ICC=0.67). Following 
a factor analysis, a 12-item version of the instrument is proposed 
with 2 factors: personnel strain and role strain. Conclusion: The 
ZBI proves to be a feasible, reliable and valid instrument for 
assessing burden among caregivers of patients with muscular 
dystrophies. Studies may help us not only to better understand 
caregiving impact, but also to find the most effective rehabilita-
tive interventions to improve the quality of life of patients and 
their caregivers. It is necessary to have valid instrument measure 
of caregiver burden. 
Reference: 
1.  Boyer F, et al. An investigation of factors relating to caregiver burden for 
families of persons suffering from muscular dystrophy. J Rehabil Med 2006; 
38: 309–315.
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nErvE BlocK in thE mAnAgEmEnt oF thE 
uppEr motonEuronE SynDromE
Medina Estevez F., Sanchez J., Santandreu M.E., 
Mendez J.L., Miranda G.
Hospital Universitario Insular de Gran Canaria, Spain

Aim: The aim of this study has been to show, the different kind of 
peripheral nerve blocks, that we are doing in our Hospital. The 
common patterns of clinical motor dysfunction, where the blocks 
have been used, are the follows: Equinovaros foot; Flexed Knee; 
Flexed wrist; Clench fist. The blocks have been performed in 
Median, Ulnar, Tibial and Sciatic Nerve. Material and Methods: 
In cases of central paresis, muscle overactivity is often one cause 
of the patient’s disability. The selective reduction of the increased 
muscle tone, using peripheral nerve blocks have been used for 
diagnostic (short-term block) and treatment (long-term block) 
purposes. When blocking a nerve, it is localized using explora-
tory stimulation (electric stimulator) technique for more precise 
localizatation. After localizing the nerve, the injection is performed 
with: diagnostic block: 10 ml Bupivacaine 0.50%; long-lasting 
block: 10 ml phenol. We show in videotape (supported by power-
point), the technique, and the results of the blocks in our patients 
(Video taping before and after the block treatment has been done). 
Results: The first question to be addressed by a diagnostic nerve 
block (short-term) is whether a long-term block (botulinium toxin 
or phenol) will be useful in the management of the muscle over-
activity. In case of diagnostic nerve block, no significant change 
in range of movement means a static deformity.
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muSclE StrEngth AnD EnDurAncE 
proFilES in A militAry populAtion: A 
SuccESSFul KEy For prEvEntion oF injury
Hébert L.J., Nadeau S.
Faculty of Medicine, Laval University, Québec, Canada

Introduction: In modern armies, soldiers are exposed to very 
physically demanding tasks. In a previous study, it was shown 
that a high percentage of soldiers were using a high level of ef-
fort to complete standardized army fitness tests. Aim: To quantify 
trunk and lower limb muscle strength and endurance profiles in 
Canadian Forces (CF) soldiers. Subjects and Methods: Forty CF 
soldiers (mean age; 34.8±7.2) were submitted to a dynamometric 
testing (Biodex Medical Systems) to obtain the maximal torque 
of ankle plantar (PF) and dorsiflexors (DF), knee flexors (KF) 
and extensors (KE), hip flexors (HF) and extensors (HE), and 
the trunk extensors (TE). The torque, angle and velocity meas-
urements were recorded during concentric isokinetic (peripheral 

joints) and isometric (trunk) tests. Two endurance tests for the 
knee and trunk extensors were also performed to assess the rela-
tive muscular endurance. Results: The maximal peak torques 
was higher in men than women. In men, the muscle strength 
was always higher for the 18–30 group followed by the 31–40 
and then the >40 group. In women, there was no such clear trend 
as, depending on the muscle group, the strength was higher in 
younger (HF 30°, HE 30°), higher in older (KF 60° and 30°, ankle 
DF) or very similar between younger and older CF members (KE 
30°, ankle PF). The mean holding time of the TE on the Biodex 
was 64.5 sec±37.7 for men (n=30) and 89.1 sec±41.1 for women 
(n=10) (p=0.088) while according to the Sorensen endurance test, 
the women had more trunk extension endurance (207.0 sec±70.2) 
compared to the men (135.6 sec±8.5) (p=0.011). For the KE, the 
mean holding time was 85.9 sec±104.7 for men (n=30) and 61.9 
sec±19.2 for women (n=10) (p=0.254). Discussion/Conclusion: 
In the CF population, the muscle strength and endurance vary 
between men and women and amongst age groups. Compared to 
normative data, the muscle strength of CF soldiers at the lower 
limb is much higher than in healthy subjects, especially at the 
hip. When completing demanding tasks such as carrying loads, 
this would serve as a protective effect to minimize the relative 
level of effort, decreasing the risk of injury. 
Reference:
1. Cahalan: 1989; Ghena: 1991; Freedson: 1993; Dowson: 1997; Gomez: 
2002; Hébert: 2007.
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Introduction: Vibration training (VT) is a neuromuscular training 
method that has recently been developed and plyometric exercise 
(PE) is an effective method for enhancing muscle performance. 
Both of these two methods are recently being used in the rehabili-
tation of athletes to help in the preparation for a return to sport 
participation. Aim: The aim of this study was to investigate and 
to compare of an 8 weeks period of VT and PE on vertical jump, 
maximal isometric strengthening of quadriceps and static stability. 
Patients and Methods: 90 healthy untrained students aged between 
19–26 participated in this study. The subjects were randomly 
divided in 3 experimental groups: 1) VT group 2) PE group 3) 
VT in addition to PE group. Vertical jump, maximal isometric 
strengthening of quadriceps and static stability were measured 
before training, immediately after 8 weeks training and 2 weeks 
after finishing of training (follow-up). Results: Repeated-Measure-
ment indicated that in each 3 groups there was a significant increase 
between pre-test and post-test measurement in all aforementioned 
variables and it remained unchanged until 2 weeks following up. 
ANOVA showed that there was no significant difference between 
the3 groups in maximal isometric strengthening of quadriceps 
and static stability test but in vertical jump test PE group and VT 
in addition PE group showed an increasing in jumping in com-
parison with vibration training group. Conclusion: The results of 
the present study suggest that both VT and PE are the effective 
short-term training methodology for inducing improvements in 
vertical jump, maximal isometric strengthening of quadriceps 
and static stability. The identifying feature of plyometric exercise 
is a lengthening of the muscle-tendon unit followed directly by 
shortening (stretch-shortening cycle) and the sensitivity of stretch- 
reflex of muscle spindle may increase after plyometric exercise.
The improvements due to vibration training have been attributed 
to reflex muscle contractions as a result of a tonic vibration re-
flex. This reflex contraction is caused by an excitation of muscle 
spindles, leading to enhanced activity of the Ia loop. 
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Introduction: Certain sports, by virtue of higher level of demands, 
have been investigated as a potential contributor to low-back 
problems (LBP) (1, 2). Particularly, sports involving repetitive 
hyperextension, axial loading and/or direct contact are at risk of 
LBP (2). Aim: To determine the lifetime and one-year prevalence of 
LBP and to identify sport-specific risk factors associated with the 
occurrence of LBP in tennis, volleyball and scuba diving. Patients 
and Methods: A retrospective self-assessment questionnaire was 
developed to gather the data. A total of 445 tennis players, 210 
volleyball players and 181 recreational scuba divers participated 
in the study. Results: Lifetime prevalence of LBP among tennis 
players, volleyball players and scuba divers is respectively, 34.0%, 
59.5% and 55.8%. One-year prevalence of LBP is 41.0% in tennis 
players, 50.0% in volleyball players and 50.3 % in scuba divers. 
When considering sport-specific risk factors: no significant differ-
ences are found between the group with and without LBP for tennis 
specific characteristics (i.e. playing surface, ranking and training 
volume, etc.). Within the group of volleyball players, no significant 
differences between players with and without LBP are found for 
level of competition, years of competition, games per month and 
field position, but volleyball players with LBP train their general 
physical condition less. Scuba divers with LBP have a significant 
higher dive certificate (p=0.007) and use significantly more weights 
on their weight belts during indoor training (p=0.003) and during 
outdoor dives with a dry suit (p=0.044) in comparison with scuba 
divers without LBP. Conclusion: Sport-specific risk factors for 
LBP found in this study are not convincing. Further research is 
required to point out whether or not tennis, volleyball and scuba 
diving characteristics actually contribute to LBP.
References:
1. Bono CM. Low Back Pain in Athletes. The Journal of the Bone and Joint 
Surgery 2004; 86A: 383–396.
2. Dunn IF, et al. Lumbar spine injuries in athletes, Neurosurg Focus 2006;  
21: E4.
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Introduction: Low back pain (LBP) has a high prevalence in golfers. 
The strain on the lower back during the golf swing has been studied 

extensively through biomechanical models. An increased primary 
spinal angle (PSA: angle between a line from C7 to L4 through the 
spine and a line perpendicular to the floor) has been suggested as a 
risk factor for LBP in golfers. However, this hypothesis has never 
been tested. Aim: The aim of this study is 1) to compare the mean 
PSA in golfers with and without LBP and 2) to determine whether a 
cut-off PSA-value exists at which the prevalence of LBP increases. 
Patients and Methods: Patients were selected at the 2007 Belgian 
Golf Championship. Out of 83 players, 61 volunteered (informed 
consent) to join the study. Six players met exclusion criteria, so 55 
players were evaluated. Every player completed two questionnaires 
regarding LBP. Additionally a picture of the starting position of 
every player was taken and the PSA was measured using the markers 
placed at C7 and L4. A PSA cut-off value was calculated using a 
Reicever Operating Characteristic (ROC) analysis. Results: Based 
on the questionnaires 28 and 27 players were categorized as players 
with and without LBP respectively. The mean PSA for players with 
LBP (45.47º) was significantly higher than for players without LBP 
(41.62º) (p=0.017). ROC-analysis indicated a PSA of 44° as the best 
cut-off value. Only 26% of players with a PSA ≥44º never had LBP, 
while 69% of golfers with a PSA <44º never had LBP. Conclusion: 
This study showed that players with LBP had a higher mean PSA 
than golfers without LBP, and that the prevalence of LBP increases 
in players with a PSA ≥ 44º. A PSA of ≥ 44º could therefore be 
seen as a risk factor for LBP in golfers.  This knowledge together 
with further biomechanical evaluation of other LBP-confounders 
involved in the swing could possibly lead to more focused technical 
and muscle training, preventing or treating LBP in golfers.
Reference:
1. Lindsay DM, Horton JF Comparison of Spine Motion in Elite Golfers 
With and Without Low Back Pain. J Sport Sci 2002; 20: 599–605.
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Araújo J.P., Guimarães F., Cantista P.
Hospital Geral Santo António, PM&R Dept., Porto, Portugal

Groin pain remains a difficult condition to treat leading frequently 
to sports disability. Mainly at a high level competition or in 
professional athletes these situations stress the need for a quick 
recovery but in the great majority of the cases this is not advisable. 
Nevertheless, economic and competitive factors frequently influ-
ence the decision towards a surgical option such as it happens in 
the “sportsman’s hernia” or in other groin pain causes. Based on 
an exhaustive literature review and on our own experience data 
we present a critical analysis of this diagnosis criteria as well as 
an overview of the surgical versus conservative options on this 
condition. We also present our approach methodology including its 
rehabilitation program. Finally we show examples of some clinical 
cases, namely one referring a Portuguese football (soccer) player 
from the national team, which we consider paradigmatic.
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ShoulDEr muSclES During cloSE chAin 
Activity
Kalantari K.K., Ghasemi M., Berenji S.
Faculty of Rehabilitation, Shaheed Beheshti Medical University, 
Tehran, Iran

Introduction: The role of proprioceptive mechanisms in the main-
tenance of joint stability is especially important for the shoulder 
where stability is sacrificed for a large range of motion. Surface 
instability is a common addition to traditional rehabilitation and 
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strength exercises with the aim of increasing muscle activity 
as well as increasing the proprioceptive balance demands on a 
patient. Aim: The objective of this study is to determine if the 
addition of surface instability influence mean glenohumeral and 
scapulothoracic muscle activation levels. Patients and Methods: 
Surface EMG from scapulothoracic and glenohumeral muscles 
(Table I) were recorded from dominant side of 30 volunteers at 
six different randomly-ordered positions for 10 sec. In the first 
three positions the feet were on the ground and the hands were 
on the ground (position 1), a wobble board (position 2) and on an 
exercise ball on a wobble board (position 3). In the rest the same 
order were used including a Swiss ball under the thighs (positions 
4–6). Results: Although it is expected that imposing an unstable 
situation to the shoulder complex would increase the activity of 
the shoulder muscles, the results of the present experiment does 
not support this idea. In fact at all three positions that Swiss 
ball was applied to the lower quarter the intensity of muscular 
activity was lower (p≤0.01). Conclusions: The instability of the 
surface used in this study is not a sufficient condition to gener-
ate an increase in muscle activity in selected scapulothoracic 
and glenohumeral muscles. Increasing the amount of load on 
shoulder seems to have a greater influence on shoulder stabiliz-
ing musculature amplitude than increasing the instability of the 
weight bearing surface.

Table I. The mean EMG activity of shoulder muscles at different positions 
(expressed as % of position 1).

pos Sup trapez 
(%)

Inf trapez 
(%)

Teres major 
(%)

Deltoid 
(%)

Biceps 
(%)

Ant seratus 
(%)

1 100 100 100 100 100 100
2 92±8 84±10 74±3 67±5 122±11 112±9
3 79±6 61±7 48±7 26±3 65±8 79±9
4 75±6 64±7 55±5 44±6 54±6 89±5
5 78±9 69±11 42±6 29±5 55±7 61±5
6 94±10 57±7 55±10 12±2 57±7 49±7

pos: position.
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Background: The role and effectiveness of physiotherapy programs 
for prevention of sports injuries in sailing America’s Cup class has 
not been previously addressed. Hypothesis: The application during 
competition of a preventive physiotherapy program specifically 
designed for members of an America’s Cup yachting-race team 
may reduce the number of sport injuries in these athletes. Study 
Design: Crossover study design. Methods: A prospective physi-
otherapy intervention study during competition periods over three 
seasons was conducted in an America’s Cup Yachting-Race Crew 
of 30 professional sailors. All injuries suffered by the crew were 
registered during the eight preparatory acts of the 2007 America’s 
Cup including the Luis Vuitton Cup. In 2004 season, athletes did 
not receive any program of preventive physiotherapy. In 2005, 
preventive intervention (phase I) consisted of stretching exercises 
prior to the yacht race and application of functional taping. In 
2006 season, the physiotherapy program was implemented adding 
articular mobilization before competition, ice-baths after competi-
tion and kinesiotaping (phase II). In the last 2007 season, a recovery 
program with ‘Performance Stability’ exercises, post-competition 
stretching and 12-h compressive clothing (phase III). Results: In 
the pre-intervention phase (2004), the rate of injured sailors/com-

petition day was 1.66, decreasing to 1.33 in 2005 (phase I), 1.27 in 
2006 (phase II) and 0.60 in 2007 (phase III). The number of athletes 
with more than one injury was significantly reduced from 53% (8 
out of 15) to 6.5% (2 out of 12). In the pre-intervention period, 
athletes in position of mastman, grinder and bowman showed a 
rate of 2.88 injuries/competition day. After the phase III of the pre-
vention program this group only suffered 0.5 injuries/competition 
day. Conclusions: The implementation of a program of preventive 
physiotherapy significantly decreased the risk of injuries suffered 
during competition by an America’s Cup yacht-race crew. 
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pEriphErAl nErvE EntrApmEnt 
SynDromES in thE AthlEtE
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Rehabilitation, Antwerp, Belgium
Introduction: Different peripheral nerve entrapment syndromes 
can occur in the athlete because of the specific biomechanics 
and demands on neural structures. An overview is given with the 
clinical presentation, aetiology, diagnosis, treatment or rehabilita-
tion necessary for return to sports for various nerve entrapments. 
Aim: Review of the most current peripheral nerve entrapment 
syndromes in the athlete. Patients and Methods: A computerized 
literature search of pubmed was conducted using ‘nerve entrap-
ment’, in combination with ‘athlete or sport’. Additional references 
were acquired through standard works on peripheral neuropathy. 
Results: The most common entrapment neuropathies in sports 
are described: the long thoracic nerve due to a “bow-stringing” 
phenomenon or entrapment at the scalenus muscle by raising the 
ipsilateral arm overhead and turning the head, as seen in tennis; 
the suprascapular nerve due to compression at the suprascapular 
or spinoglenoid notch due to abduction and external rotation of 
the shoulder, as seen in volleyball; the axillar nerve due to fibrous 
bands, hypertrophied muscles or osteophytes, as seen in baseball;  
the radial nerve by repetitive pronation and supination of the 
forearm, as seen in tennis; the ulnar nerve at the elbow by valgus 
stress and at the wrist by compression as seen respectively in 
baseball and cycling; the pudendal nerve by compression, as seen 
in cycling; the femoral nerve by an iliacus haematoma, as seen in 
gymnastics. Conclusion: In the athlete there are peripheral nerve 
entrapment syndromes in the upper and in the lower extremities, 
related to specific biomechanics and demands on neural structures. 
Electrodiagnostic examination and imaging are used to determine 
the site and degree of neurological injury and to predict outcome. 
Most of these entrapments will respond to conservative treatment; 
sometimes surgical treatment is necessary.
References:
1. Feinberg JH, et al. Peripheral Nerve Injuries in the Athlete. Sports Med 
1997; 24: 385–408.
2. Stewart JD. Focal Peripheral Neuropathies. Raven Press: New York; 
1993.

o201
trEAtmEnt oF EXErtionAl compArtmEnt 
SynDromE lEg With Botulinum toXin A: A 
FirSt opEn pilot StuDy 
Lecocq J., Isner-Horobeti M.E. 
Physical Medicine and Rehabilitation, University Hospital, Hau-
tepierre Hospital, Strasbourg, France
The exertional compartment syndrome (ECS) leg results in leg 
exertional pain, most often during the running. Currently, the only 
treatment is surgical consisting of a fasciotomy. Botulinum toxin A 
(BTA) has been successfully used in the treatment of muscle hyper-
trophy and of myofascial pain, but it has never been used to treat 
the ECT. The aim is to test the hypothesis that BTA is an effective 
treatment of ECY to avoid surgery. Patients and Methods: The trial 

J Rehabil Med Suppl 47



112 ECPMR – June 3–6, 2008, Brugge

is open and prospective. The ECT among runners is confirmed by a 
measure of intramuscular pressure (IMP) and after excluding other 
conditions. The IMP is measured by a pressure Stryker monitor 1 and 
5 min after running on treadmill. BTA (Dysport®) is injected into 
each of the muscles of the pathological compartment(s) by guiding 
electrical stimulation. The pain and injected muscles strength are 
assessed. 7 male patients aged 17 to 32 years were included. The 
ECT was unilateral in 2 patients (lateral anterior ECT). The ECT 
was bilateral in 5 patients (1 posterior deep ECT, 3 cases of lateral 
anterior ECT, 1 case concerning 4 leg compartments). Results: 
Before treatment, the exertional pain occurs after 5 to 30 min of 
running depending on the patients. At the examination in the first 
month after treatment, pain during the run had disappeared in 5 
patients and decreased by more than 50% in two other patients. At 
follow-up between 3 and 5 months, the exertional pain to running 
disappeared in all the 7 patients. In 4 patients, it was found in the 2 
first months, a slight weakness only of anterior muscles compart-
ment, estimated between 4 and 5 on the scale of 0 to 5 (normal). 
Conclusion: The injection of BTA may be an effective treatment of 
ECT leg runner in the short and medium term. These first results 
must be confirmed on a larger number of patients and in long-term 
because the duration of action of BTA does not exceed 6 months 
(number of injections?), but in the treatment of muscle hypertrophy, 
a single injection has been effective permanently.

o202
EXErciSE-inDucED rhABDomyolySiS 
AFtEr EccEntric trAining For AchillES 
tEnDinopAthy: A cASE rEport
Steyaert A.
Ghent University Hospital, Dept. Physical Medicine and Reha-
bilitation, Ghent, Belgium
A 35-year-old woman complained of left calf pain, which had 
started after eccentric exercises for Achilles tendinopathy and a 
short run. The pain also persisted at night. She sought medical 
advice after three days. On clinical examination, she was unable 
to place her heel on the floor. Stretch was extremely painful, as 
was compression on the medial head of the gastrocnemius muscle.
Thrombosis was excluded by doppler. Ultrasound of the muscles 
was normal. Intracompartmental pressure of the gastrocnemius 
was 27 mmHg. Creatine kinase levels of 5231,3 U/L led to the 
diagnosis of rhabdomyolysis, which was confirmed by MRI. 
Therapy consisted of rest and hydration. Exercise-induced rhab-
domyolysis is a rare, sometimes catastrophic condition where 
muscle fibers breakdown in response to exertion and release 
their breakdown products into the circulation. The exertion 
is mostly exhaustive or repetitive, often of the eccentric type, 
but even non-exhaustive exercises can cause rhabdomyolysis. 
Damage occurs at the myofibrils and sarcolemma with release 
of the enzyme creatine kinase and pigmented myoglobin into the 
serum. Severe muscle soreness and dark urine are the hallmark 
symptoms. Acute renal failure is the most serious complication. 
In the management this can be avoided by aggressive fluid re-
placement to maintain a high urine output. In case of acute renal 
failure dialysis is necessary. 

o203
thE EFFEct oF SuBStAntiA p on SuturED 
AchillES tEnDon rupturE in thE rAt
Steyaert A., Burssens P., Forsyth R., Vercruysse C.
Dept. of Physical Medicine and Rehabilitation, Ghent University 
Hospital, Ghent, Belgium

The aim of different studies was to determine whether the healing 
process after surgical repair of the rat Achilles tendon could be 
stimulated by the paratendinous injection of a sensory peptide, 
substance P (SP). Ninety-six male Sprague-Dawley rats were 
randomly allocated to four groups: (I) control buffer injections, 

(II) injections of SP 10–6 mol/kg BW combined with a carrier, (III) 
injections of SP 10–8 mol/kg BW with the carrier, and (IV) injec-
tions with the carrier only (thiorphan 1µmol/kg BW and captopril 
30 µmol/kg BW, both neutral endopeptidase inhibitors). On day 
7, 14, 28 and 42, the animals were killed and Achilles tendons 
were prelevated. In a first study the influence on tissue repair was 
determined from the histological measurement of fibroblast prolif-
eration, angiogenesis and collagen organisation. The two groups 
subjected to SP injections showed a significant initial fibroblast 
proliferation on day 7, which rapidly declined by day 14 to the 
level of cellular proliferation as observed with the use of thiorphan 
and captopril. Capillary proliferation showed a similar evolution, 
except that in the second week angiogenesis in the treated groups 
was below the level of the control treatment group. Strikingly, 
collagen orientation increased faster in the groups subjected to SP. 
This was obvious from the second week already and the difference 
remained until the completion of the study. In a second study we 
investigated whether this positive effect was also reflected in the 
biomechanical properties of the tendons. Stress at maximal load 
and work to maximal load were enhanced in the SP-treated groups. 
However, stiffness was not significantly different. In a third study 
we evaluated the mechanism of action of SP by a qualitative analy-
sis to localize SP, the NK1 receptor and PGP 9.5 (nerve marker). 
The initially induced fibroblast proliferation and angiogenesis 
and the subsequent decline which was less pronounced for the 
fibroblast proliferation than for the angiogenesis, is probably due 
to autocrine stimulation of SP by fibroblasts causing a booster ef-
fect, which was not the case for the endothelial cells. Strikingly, 
no immunofluorescence staining for PGP 9.5 could be detected. 
Apparently, SP released by nerves was less crucial to fibroblast 
proliferation and angiogenesis. 

o204
SportS pArticipAtion in ADolEScEntS 
AnD young ADultS With SpinA BiFiDA 
AnD itS rolE in totAl phySicAl Activity 
BEhAviour AnD FitnESS
Buffart L.M.1, van der Ploeg H.P.2, Bauman A.E.2, van 
Asbeck F.W.3, Stam H.J.1, Roebroeck M.E.1, van den 
Berg-Emons R.J.G.1 
1Dept. of Rehabilitation Medicine, Erasmus MC, University Medi-
cal Center, Rotterdam; 2Centre for Physical Activity and Health, 
University of Sydney, Sydney, Australia; 3Dept. of Rehabilitation 
Medicine, University Medical Center Utrecht, The Netherlands
Introduction: Many adolescents and young adults with spina bifida 
have inactive lifestyles and low fitness (1). Sports-related activities 
can easily be provided through rehabilitation services and may 
improve activity and fitness, which is important for health. Aim: 
To assess sports participation in adolescents and young adults with 
spina bifida and its association with personal, disease-related, psy-
chosocial factors, physical activity and fitness. Patients and Meth-
ods: Fifty-one persons (26 males) with spina bifida aged 21.1±4.5 
years participated, of which 55% were wheelchair-dependent. We 
assessed self-reported sports participation, ambulatory status, pres-
ence of hydrocephalus, functional independence, social support, 
perceived competence, exercise enjoyment, objective and self-
reported physical activity, peak oxygen uptake (peakVO2), muscle 
strength and body fat. Relationships were studied using regression 
analyses. Results: Thirty-five (69%) persons participated in sports. 
Sports participation was not associated with disease-related char-
acteristics but was associated (p≤0.05) with social support from 
family (odds ratio=1.12 to 2.12), perceived athletic competence 
(odds ratio=1.47) and physical appearance (odds ratio=1.24), and 
tended to be associated (0.05<p≤0.10) with social support from 
friends (odds ratio=1.17) and global self-worth (odds ratio=1.20). 
Sport participants had higher levels of self-reported physical 
activities (regression coefficient=29.6; p=0.009), but objective 
results did not support this. They tended to be less likely to have 
subnormal muscle strength (odds ratio=0.26; p=0.08) and their 
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average peakVO2 was 0.19 l/min higher but not statistically 
significant (p=0.13). Conclusions: Sports participation seems a 
choice rather than an inability, it could benefit from improving 
social support and perceived competence and is associated with 
higher self-reported physical activity. 
Reference:
1. Buffart LM, et al. Triad of physical activity, aerobic fitness and obesity in 
adolescents and young adults with myelomeningocele. J Rehabil Med 2008; 
40: 70–75.

o205
prEvAlEncE oF AnEmiA in irAniAn 
AthlEtES pArticipAting in thE cAmpS For 
SElEcting FEmAlE nAtionAl tEAmS 
Torkan F.1, Kabir A., Hakemi L.2

1Physiatrist and Electrodiagnostic Specialist; 1Chair of Physical 
Medicine and Rehabilitation of Milad Subspecialty Hospital; 
1President of Women Sports Medicine Society of Iran; 2Internist, 
Vice-President of Women Sports Medicine Society of Iran
Introduction: Anemia is one of the most prevalent and preventable 
diseases that is more important (because of higher prevalence) in 
women. It has some complications on cardiovascular system, lung, 
brain, kidney and general body function if its diagnosis is delayed. 
Early diagnosis has prophylactic effect on its complications and 
increases the physical and psychic abilities. We will determine 
the prevalence of anemia in female athletes which can show the 
extent of anemia between them and increase their performance by 
treatment. Any body knows that prevention is less expensive and 
more beneficial and have a higher quality than treatment. Methods 
and Patients: A descriptive cross-sectional study on 156 female 
athletes in camps for selecting national teams in 2001 was done 
by a census method. According to history, physical examination 
and paraclinics data, information was recorded by physicians. 
Descriptive indicators and tests such as t, chi-square, and correla-
tion coefficients by SPSS 10.05 software were used in analysis. 
Significance was considered if lower than 0.05 in all tests. Helsinki 
was promised in all stages of the study. Results: Mean of age was 
20.47 (19.53–21.41) years old. 9.6% of athletes had hemoglobin 
(Hb) equal to or less than 11.5 g/dl, 17.3% of them had Hb less 
than 12 g/dl and 57.7% of them had Hb less than 13 g/dl. Percent 
of anemia and mean of Hb were the same in different athletes 
groups. 16.7% of them had hematocrit equal or less than 36%. 
Their red blood cell in 5.1% of them was less than 400000 per ml. 
5.8% had microcytosis and 6% had macrocytosis. 4.55 of them had 
hypochromia and 24.4% had MCHC≤32%. Discussion: Athletes 
tend to have lower hemoglobin concentrations than sedentary 
counterparts (sports anemia). Sports anemia is a pseudo-anemia 
and a beneficial adaptation to aerobic exercise. Athletes, however, 
can also develop true anemia due to different causes such as iron 
deficiency, footstrike (exertional) hemolysis, sickle cell, beta tha-
lassemia, bleeding, clotting problems, and nutritional disorders. 
Iron deficiency anemia (IDA) is the most common cause of true 
anemia in athletes with the prevalence in female athletes of 5%. 
Because of the high prevalence of anemia in our study we suggest 
evaluation for IDA, nutritional disorders, hemoglobinopathies, 
coagulopathies, and hemolysis for future researches.

o206
thE rEhABilitAtion progrAm in ElDErly 
pAtiEntS With oStEoporoSES BonES
Popova Ramova E., Stoilova S., Tuteska J. 
University St. Kliment Ohridski,, Bitola. High Medical School, 
Bitola, FYRO Macedonia

The rehabilitation by elderly person must be individual and it 
depending of other illnesses, They have got osteoporoses bones 
with pain and limitation of movements. The aim of this study is 

to represent our management plane for rehabilitation by them. 
Material and method: We have treated 80 patients, 30 with com-
plications (fracture), 62 female and 12 male with over age of 67 
years. The patients with fracture were analyzed in last rehabilita-
tion after verticalisation. The rehabilitation program is consisting 
of: 1) application of orthoses, 2) medical support 3) physical 
therapy or with out of it, 4) mobilization, 5) individual medical 
gymnastic adapted by other illnesses. The pain and mobility were 
analyzed before and after 2 months. Pain evaluation was initiated 
with visual analogue (VAS) 10 degree scale (0=no pain, 10=pain 
by night). Pain was tested during different locomotors functions 
e.g. bed rest, sitting, standing and walking. Results: All 80 patients 
accepted orthosis, from 30 with fractures, 16 had electro therapy, 
from the other 60 all had electro therapy, 80 accepted antiresorp-
tive therapy (calcitonin). All 80 had mobilization and self care. By 
65 were educated for gymnastic and 15 have only verticalisation 
and self care because there cardiovascular pathology limited it. 
Pain were significant reduced p<0.01. Discussion: Orthoses are 
integral part of the rehabilitation and we had applied them to im-
mobilize and reduce pain, to help in mobilization. Electrotherapy 
with analgesic and trophy effects is a no medical treatment of it, 
if it was not contraindication. The calcitonin (nasal spray) has 
analgesic and trophy effect on bones and our patients used it. 
Medical gymnastic was individual applying, by other illnesses, 
with plane for individual ordinary health of patients. Conclusion: 
pain rating on the VAS, showed that the most patients gradually 
gained full mobility (81.25%) and self care with less of pain by 
all after two months of treatment. 

o207
courSE oF limitAtionS in ActivitiES in 
oStEoArthritiS oF thE hip or KnEE - thE 
inFluEncE oF phySicAl impAirmEntS, 
comorBiDity AnD cognitivE DySFunction
Van Dijk G.M., Veenhof C., Dekker J.
NIVEL, Utrecht, The Netherlands

Objectives: (i) To describe the course of limitations in activities in 
elderly patients with osteoarthritis of the hip or knee, and (ii) to 
identify age related factors that predict the course of limitations in 
activities in patients with osteoarthritis of hip or knee. Methods: A 
longitudinal cohort study was conducted. Patients (n=288) with hip 
or knee OA were recruited from rehabilitation centres and hospitals 
(departments of orthopaedics, rheumatology and rehabilitation). 
Apart from demographic and clinical data, physical impairments 
(pain, muscle strength and range of joint motion: ROM), comor-
bidity, cognitive dysfunction and limitations in activities (both 
self reported (WOMAC) and observed (timed walking test) were 
assessed. Statistical analyses included multilevel analysis, univariate 
regression analysis and multivariate regression analysis. Results: 
Preliminary results showed that in operated patients self reported 
functioning improved, where as observed functioning remained 
unchanged. In patients, that had not undergone surgery, limitations 
in activities did not change. No differences were found between hip 
and knee OA. The course of self reported limitations in activities 
was significantly associated with change in ROM hip flexion during 
the first year of follow-up, change in pain during the first year of 
follow-up and morbidity count. Furthermore, muscle strength hip 
abduction, change in muscle strength hip abduction during the first 
year of follow-up, morbidity count, cognitive function, age and BMI 
were associated with observed limitations in activities. Conclusion: 
Patients with osteoarthritis of the hip or knee show differences in 
the course of limitations in activities. Some of the patients improve, 
where as others show no changes or worsening of limitations in 
activities. This difference can be partly explained by the fact that 
some of the patients underwent surgery and others did not. In not 
operated patients, the course of limitations in activities remained 
unchanged. Patients that had had surgery reported improvement. 
Furthermore, protective factors and risk factors for the course of 
limitations in activities were identified. Pain and morbidity count 
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were found as risk factors for worsening where as an improvement 
in ROM could be seen as a protective factor for self reported limi-
tations in activities. Risk factors that were identified for observed 
limitations in activities were morbidity count and BMI. Protective 
factors were muscle strength and cognitive functioning. 

o208
EFFEctS oF An ADAptED phySicAl Activity 
progrAm on FlEXED poSturE in ElDErly: A 
rct StuDy
Frizziero A., Berti L., Presti C., Cremonini K.,  
Benedetti M.G. 
Istituti Ortopedici Rizzoli, Movement Analysis Laboratory, Bo-
logna, Italy
Introduction: Flexed posture commonly increases with age and 
is related to musculoskeletal impairment and reduced physical 
performance (1, 2). A double-blind, two-arm, randomized 3-month 
clinical trial was performed to evaluate the effects of an Adapted 
Physical Activity program for flexed posture on the postural align-
ment and physical performance of the elderly. Patient and Methods: 
Participants were randomly divided into two groups: one followed 
an Adapted Physical Activity program for flexed posture inspired to 
the Sinaki proposal (3) and the other one completed a non-specific 
physical activity protocol for the elderly. A multidimensional clinical 
assessment was performed at baseline and at 3 months including 
anthropometric data, clinical profile, measures of musculoskeletal 
impairment and disability. The instrumental assessment of posture 
was realized using a stereophotogrammetric system and a specific 
biomechanical model designed to describe the reciprocal position of 
the body segments on the sagittal plane in a upright posture. Results: 
The Adapted Physical Activity program determined a significant 
improvement in several key parameters of the multidimensional 
assessment in comparison to the non-specific protocol: decreased 
occiput-to-wall distance, greater lower limb range of motion, better 
flexibility of pectoralis, hamstrings and hip flexor muscles, increased 
spine extensor muscles strength. Stereophotogrammetric analysis 
revealed a reduction in compensative postural adaptations to flexed 
posture characterized by reduced protrusion of the head and ankle 
dorsiflexion in the participants of the specific program. Conclu-
sions: The Adapted Physical Activity program for flexed posture 
significantly improved postural alignment and musculoskeletal 
impairment of the elderly. The stereophotogrammetric evaluation 
of posture was useful to measure the global postural alignment and 
especially to analyze the possible compensatory strategies at the 
head and lower limbs in flexed posture.
References: 
1.  Balzini L, et al. Clinical Characteristics of Flexed Posture in Elderly 
Women. JAGS 2003; 51: 1–8.
2.  Sinaki M, et al. Correlation of back extensor strength with thoracic ky-
phosis and lumbar lordosis in estrogen deficient women. Am J Phys Med 
Rehabil 1996; 75: 370–4.
3.  Sinaki M, e al. Significant reduction in risk of falls and back pain in 
osteoporotic-kyphoticwomen through a Spinal Proprioceptive Extension 
Exercise Dynamic (SPEED) program. Mayo Clin Proc 2005; 80: 849–55.

o209
cAn cycling BE uSED to trAin muSclES 
For StAir climBing? 
Kerr A., Rafferty D., Moffat F., Morlan G. 
Glasgow Caledonian University, Glasgow, UK

Introduction: Changes in muscle through ageing and disuse 
compromise an individual’s ability to perform rapid powerful 
movements such as stair climbing (1). Training power is therefore 
an important aspect of rehabilitation. Typically based on task 
repetition, training can be labour intensive for staff, fatiguing 
for patients and may not be performed rapidly enough for power 

specificity. A recumbent cycle offers a safe, complementary, al-
ternative for practicing rapid lower limb extension. Aim: To 
explore the potential for recumbent cycling (RC) to be used as a 
training method for stair climbing by comparing the kinematics 
and muscle activation patterns between RC and a step-up (SU). 
Subjects and Methods: Following ethical approval 12 healthy 
subjects (mean age 41 years±9.6, weight 74.2 kg±9.1, height 1.64 
m±0.07) performed two tasks: 1) RC at a cadence of 60 rpm, 2) 
a step-up (SU) onto a 20 cm step. During these tasks four body 
segments (trunk, thigh, lower leg and foot) were tracked using a 3D 
motion analysis system. The activity of five lower limb muscles; 
gluteus maximus (gmax), hamstrings (hams), quadriceps femoris 
(quads), gastrocnemius (gastroc) and tibialis anterior (tibant) were 
concurrently recorded using surface electromyography. Only the 
extension phase of each task was analysed, six repetitions were 
used for analysis. Results: The pattern of lower limb extension at 
the hip knee and ankle was found to be similar for both tasks in the 
timing and amount of angular displacement albeit with RC started 
in a more flexed position at the hip and extension was performed 
at greater velocities. The amount and pattern of activity at the re-
corded muscles were also similar for both tasks. Conclusion: The 
data suggests that RC may be similar enough to SU to be used as 
a training modality and is performed rapidly enough to be specific 
to power in training. This agreement opens up the possibility for 
using RC in rehabilitation to train the stair climbing task as well 
as other movements that included rapid lower limb extension. 
Reference:
1.  Macaluso, et al. Cycling as a novel approach to resistance training. J Appl 
Phys 2003; 956: 2544–2553.

o210
EFFEctS oF higt intEnSity locAl AcouStic 
viBrAtionAl trAining on StrEngth, 
cEllulAr AnD molEculAr moDiFicAtionS 
in AgED humAn SKElEtAl muSclE
Iodice P., Di Tano G., Doria C., Fanò G., Saggini R.
Dept. of Basic and Applied Medical Science, University G. 
d’Annunzio, Chieti, Italy
Introduction: Sarcopenia is a scientific term indicating the physi-
ological reduction of skeletal muscle mass and strength in older 
people. Sarcopenia has a multifactorial origin linked to: oxidative 
damage of fibers, mitochondrial damage reduced levels of GH, 
IGF-1, steroids and reduced myogenesis. Aim: Regular training 
programs are a concrete means to prevent and/or reduce functional 
decline due to aging (1), although the optimum regime specific 
for older adults remains unclear. Patients and Methods: Ten sub-
jects (6♂ and 4♀) of 75±10 years old with a diagnosis of grade 
3 Sarcopenia (CDC) were assigned to 3 days/week for 12 weeks, 
high intensity local acustic vibrational program (intensity:300hz) 
by VISS (Visscom, Italy). Before and after the training programs 
muscle samples were collected by biopsy from the vastus lateralis 
muscle in order to analyse: (i) the specific tension development of 
single fibers and the expression of myosin heavy chain proteins; 
(ii) the transcriptional profile and (iii) the regenerative capacity of 
satellite cells. At the same time, the Isometric lower limb force was 
measured by dynamometer. The Myoton-2 equipment was used to 
describe the viscoelastic parameters of the skeletal muscles. As 
follows-up the subjects were tested 4 months after protocol end.
Results: The single fiber strength development does not change 
after a training protocol. Considering the gene expression profiles, 
vibrational training shares a stimulation of a specific metabolic 
pathway; increases the aerobic metabolism and stimulates the 
creatine metabolism. The training stimulates the expression of 
sarcomeric and cytoskeletal proteins and in particular stimulates 
proteins linked to Z-line. We studied also the behavior of satel-
lite stem cells after the training and their contribution to the 
regeneration process and to fiber trophism. Our results indicate 
that vibrational training improves muscular strength (p<0.05) this 
result persists after 4 month. The muscular tension increases, cor-
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related with muscular strength, the muscular elasticity increases, 
any significant variation in muscular stiffness is shown. Conclu-
sion: In conclusion, our results suggest that vibrational training 
counteracts Sarcopenia progression and that it is able to stimulate 
a specific molecular signaling. 

o211
A viEW ABout thE pEculiAritiES in thE 
rEhABilitAtion oF olD SpAStic pAtiEnt 
AFtEr DiFFErEnt BrAin injuriES
Sidenco E.L., Enciu R.
University Spiru Haret Bucharest, Chair of Kinetics; Clinic of Re-
habilitation Military Hospital ‘Prof. Agrippa Ionescu’, Bucharest, 
Romania 
Background: Besides the spasticity, we know the old patient has 
the handicap of the lower limbs degenerative sufferings, limiting 
the functional possibilities, and also, discouraging physicians. 
Our study proves the adequate kinetic programme, physically 
sustained, improves the activity of the old patient after brain injury, 
even antecedently with osteoarthrosis. Method: We studied 40 old 
spastic patients with motor and co-ordination deficit, prevailing at 
the lower limb, after different brain injuries. The followed clinical 
parameters were: active and passive mobility, muscular analytical 
strength and the capacity of control and co-ordination, valuated at 
the all joints of lower limb. The clinical gesneral score was reported 
at the quality of the gait. We applied a kinetic programme of all 
kinetic chain of lower limb, physically sustained, during 18 days. 
Results: We noted the improvement of active and passive mobility 
between 65–80% at the proximal and intermediar joints, and only 
between 30–45% at the distal joints. Control and co-ordination and 
also, the muscular strength significantly improved at the proximal 
level of the limb (37–52%). Even the results at the distal level of the 
limb were medium (under 30%), generally the gait improved over 
45%, like quality (form of support), distance, speed and condition 
of action. Conclusion: We consider the lower limb rehabilitation 
is indicated at the old spastic patient, even after different brain 
injuries, because the real possibilities, similarly with the adult 
patient, in the same pathological conditions.

o212
ASSociAtionS BEtWEEn poSitivE Emotion 
AnD rEcovEry 
Ostir G., Berges I.M.
University of Texas, Internal Medicine-Geriatrics, Galveston, USA
Background and Purpose: Accumulating evidence indicates the 
beneficial effects of positive emotion on health and general well-
being in older age. Less evidence is available on whether positive 
emotion supports improvement in functional status after an acute 
medical event such as stroke. This study examined the association 
between positive emotion at discharge from in-patient medical 
rehabilitation and functional status three months later in persons 
with stroke. Methods: A longitudinal study using information 
from the Stroke Recovery in Underserved Patients database. The 
study included 823 persons aged 55 years or older with stroke and 
admitted to an in-patient medical rehabilitation facility. Informa-
tion was collected during in-patient medical rehabilitation stay and 
approximately 3 months post discharge. Results: The mean age 
of the sample was 72.8 years (SD=9.5), 51.5% were women and 
53.8% were married. The sample was mostly non-Hispanic white 
(79.2%), followed by non-Hispanic black (15.0%) and Hispanic 
(5.8%). The average length of stay was 20.1 days (SD=10.1). In 
multivariate regression analyses discharge positive emotion score 
was significantly associated with higher overall functional status 
(b=1.00, SE.17, p=0.0001) as well as with higher motor (b=0.67, 
SE.15, p=0.0001) and cognitive (b=0.39, SE.05, p=0.0001) status 
at 3 month follow-up after adjustment for relevant risk factors. 
Conclusions: Our results indicate positive emotion is associated 

with gains in functional status post-stroke. Findings have implica-
tions for stroke recovery programs and suggest the need to include 
measures of positive emotion in patient assessments.

o213
BurDEn oF DiSABility Among DiSABlED 
ElDErly
Kahana E.1, Kahana B.2, Kelley-Moore J.1, Brown J.1, 
King C.1

1Case Western Reserve University, Sociology, Cleveland, OH; 
2Cleveland State University, Psychology, Cleveland, OH, USA
Introduction and Aims: The impact of disability and functional 
limitation on quality of life of the aged has been extensively studied. 
However, there has been far less research focused on the subjective 
experience of living with functional limitations in late life in the 
context of the disability cascade (1). This paper investigated both 
predictors and sequelae of the subjective burden of disability among 
representative samples of community dwelling aged in the U.S. 
Methods: The sample included 627 old adults residing in Clear-
water, Florida. We developed a 9-item scale to measure Burden of 
Disability. The scale has inter-item (Cronbach alpha) reliability of 
0.89 with items loading on a single factor. The burden of disability 
scale reflects individuals’ appraisals of diminished quality of life 
as well as external attribution of stigma (2). Results: Our findings, 
based on regression analyses, reveal that subjective experience of 
burden of disability is significantly influenced by functional limita-
tions, particularly in the presence of pain and inability to engage 
in valued activities, such as driving. Reporting of falls during the 
prior year also contributed to increased burden of disability. It is 
also notable that there were significant social influences on burden 
of disability. Respondents satisfied with their social life indicated 
significantly less disability burden than did their less socially in-
tegrated counterparts. We also observed linkages between burden 
of disability and depressive symptoms in this sample. Conclusion: 
Findings of our study call attention to the complex factors that con-
tribute to diminished quality of life based on disabling illness in late 
life. They also support findings of our prior research, documenting 
the social construction of a disability identity (3). Rehabilitation 
and therapeutic interventions with disabled elders must address 
underlying chronic illness, functional limitations, pain, and social 
functioning in an integrated manner.
References: 
1. Verbrugge LM, Jette AM. The disablement process. Soc Sci Med 1994; 
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2. Kahana E, Kahana B. Stress and Agentic Aging. In: Dannefer D, Phillipson C 
(Eds.). Handbook of Social Gerontology. Thousand Oaks, CA: Sage (in press).
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AgE-SpEciFic vElocitiES For initiAtion 
oF nEurogEnic rEciprocAl Arm SWing 
During normAl gAit: implicAtionS For 
nEuroFAcilitAtivE gAit rEhABilitAtion
Allen R.J., Harada G.A., Howrath C.C., Murphy J.M. 
Dept. of Physical Therapy, University of Puget Sound, Tacoma, 
WA, USA
Introduction: Numerous neurorehabilitation therapies for stroke 
attempt facilitation of functional movement by assisting patients 
to perform normal movement patterns. (1) Assisted reciprocal arm 
swing (RAS) is often utilized to facilitate gait retraining (1). How-
ever, stroke patients may initially ambulate at velocities below those 
normally accompanied by RAS (2). Facilitated RAS at low velocities 
may encourage a counterproductive abnormal pattern and hinder 
recovery (2). Aim: To determine the normal velocities of initiation 
for neurogenic reciprocal arm swing, in an age-stratified sample 
reflective of the age distribution of the CVA patient population in the 
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United States. Patients and Methods: Seventy-three normal adults 
(age range 28 to 74 years) unaffected by restrictions in extremity mo-
bility, or pathology influencing gait mechanics or walking endurance, 
walked uncued on a treadmill at speeds from 0.31–1.34 m/s. Motion 
analysis quantified flexion/extension excursion of the glenohumeral 
joint and this was plotted against gait velocity. Slope analysis of the 
resulting ”S” curve determined initiating velocity for RAS. Results: 
Findings indicate that a passive arm swing, observed at the elbows, 
begins at approximately 0.40 m/s due to trunk/pelvis counterrotation. 
Critical gait velocity for the neurogenic component of RAS showed 
meaningful correlations with age (r=+0.52) and customary walking 
speed (r= –0.43). In the 21–44 year old group critical velocity aver-
aged 0.64 m/s, in 45–64 year olds it averaged 0.80 m/s, and in the 
65+ year old group it averaged 1.03 m/s, with an overall mean for the 
sample of 0.86 m/s. Conclusions: Findings revealed a minimum gait 
velocity for normal neurogenic initiation of RAS that increases with 
age. Rehabilitation therapists should consider age-specific normal 
RAS initiation velocity and assess the patient’s walking speed prior 
to introducing assisted RAS in stroke rehabilitation.
References:
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itAliAn multicEntEr rEtroSpEctivE DAtA 
collEction ABout pAtiEntS AFFEctED By 
AcQuirED BrAin injury AnD trEAtED With 
itB
De Tanti A., Dario A., Sanguinetti G., Feller S., Cortese F.,  
Avesani R., Loffredo M., Barettini R., Molteni F., Ghetti M., 
Lanzillo B., Posteraro F., Bortolotti P., Millevolte M., 
Onorato A., Stampacchia G., Zampolini M., Brambilla M., 
Mancuso M., Formisano R.
Italy
Background: Spasticity is one of the most disabling outcome of ac-
quired severe brain injury. Mobility, use of residual motor function, 
transfers, sleep, and the overall rehabilitation and functional out-
come of these patients could be strong reduction by this condition. 
Spasticity refractory to oral treatment could be affective managed 
by ITB therapy. The aim of this retrospective data collection is to 
describe our Italian experience in the treatment of patients affected 
by acquired brain injury and treated with ITB therapy. Patients and 
Methods: Study population included 131 patients who underwent 
implant of SynchroMed pump in 21 Italian centers. 101 males 
(77%) and 30 females (23%) with a mean age at implant of 36 years 
underwent implant after a mean period of 2 years from the event. 
Brain injury aetiology is as following: 63% trauma, 28% cerebral 
anoxia, 4% infection, 3% neoplasia, 2% other reasons. Patients 
were assessed by Ashworth and spasm scale. At baseline objectives 
awaited were recorded and evaluated at a mean follow up of 2.5 
years up through a three levels scale: “not reached, partially reached, 
totally reached”. A satisfaction questionnaire was administrated both 
to care-givers and to collaborative patients. Results: The difference 
between the follow-up and pre implant scores highlighted a signifi-
cant improvement in both Ashworth upper and (3.8 vs 3.1, p<0.05), 
lower limbs scale (4.2 vs 2.9, p<0.05), and in spasm scale (1.5 vs 
0.4, p<0.05). Through ITB prevention of deformities/contracture 
was partially/totally obtained in 71% of patients, an improvement 
of care management in 82%, an improvement in participation to 
rehabilitation programs in 66%, an improvement in activities of daily 
living (ADLs) in 70%, a decrease of pain in 67%, an improvement 
in mobility in 67%, and a decrease of neurovegetative crisis in 50%. 
77% of caregivers expressed satisfaction with the procedure, and 
they would choose it again for the patients. Conclusion: These data 
confirm an improvement in spasticity and spasm. Moreover after 
implant all objectives expected were satisfactory reached for most 

of studied population. Retrospective collection data are not sufficient 
to investigate results of an early stage treatment with ITB and the 
impact on functional residual abilities. For these reasons a prospec-
tive study has already been designed and it is going to start.
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EFFEct oF rEhABilitAtion on FAtiguE in 
livEr trAnSplAnt rEcipiEntS 
van Ginneken B.T.J.1, van den Berg-Emons H.J.G.1, 
Kazemier G.2, Metselaar H.J.3, Tilanus H.W.2, Stam H.J.1

1Depts. of Rehabilitation Medicine, 2Surgery, 3Gastroenterology 
and Hepatology, Erasmus University Medical Center, Rotterdam, 
The Netherlands
Introduction: Fatigue is a chronic problem after liver transplantation 
(LTx) (1). The cause of this fatigue is often unclear. However, there 
are indications that fatigue after LTx is associated with a low level 
of daily activity (2) and a low physical fitness (3). Aim: To evaluate 
the effect of a rehabilitation program, which aimed at enhancing 
levels of daily activity and fitness, on fatigue in LTx recipients. In 
addition, we explored relationships between effects on fatigue and 
effects on daily activity and fitness. Patients and Methods: Eight-
een fatigued LTx recipients, aged 51.0±9.9 years (time since LTx 
7.5±4.4 years), participated in a 12-week rehabilitation program. 
The program consisted of supervised exercise training and coun-
seling on daily activity. Fatigue (Fatigue Severity Scale [FSS]), 
fitness (cardiorespiratory fitness, neuromuscular fitness, body mass 
index) and daily activity were assessed before and after the pro-
gram. Results: After the rehabilitation program, patients reported 
less fatigue than before the program (FSSpost 4.70 and FSSpre 5.33, 
p=0.01). Furthermore, cardiorespiratory fitness was increased with 
6.4% (p=0.01) and neuromuscular fitness with 4.8–16.4% (p<0.05). 
There was no effect on daily activity and body mass index. Effects on 
fatigue were not associated with effects on fitness or daily activity. 
Conclusion: The rehabilitation program was effective in reducing 
fatigue and improving fitness in fatigued LTx recipients. However, 
we found no indication that the reduction in fatigue was caused by 
improvements in fitness. Future research is needed on the working 
mechanisms of this decreased fatigue.
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EXErciSE AnD EXEr-rESt: WhAt’S thE 
DiFFErEncE?
Adams J.A., Sackner M.A.
Mt Sinai Medical Center of Greater Miami, Miami Beach, USA
Introduction: Exercise is recommended in management of most 
chronic inflammatory diseases. Exercise promotes weight reduc-
tion, muscle strength and cardiac efficiency but such benefits do 
not impact inflammation. During exercise, pulsatile shear stress 
to the endothelium causes release of nitric oxide (NO), an anti-
inflammatory agent, into the circulation. The Exer-Rest® is a bed-
like device that incorporates a motion platform which repetitively 
moves a supine subject in a head to foot direction 140 cycles/min 
over ~18mm for 45 min. This process induces whole body periodic 
acceleration (WBPA) that adds pulses to the circulation to increase 
pulsatile shear stress which in turn elevates NO to the same extent 
at rest as moderate to strenuous exercise. In an allergic asthmatic 
sheep model, WBPA affords the same degree of airway protection 
from antigen challenge as intravenous, high dose corticosteroids. 
In humans, the degree of NO vasodilatation between WBPA and 
moderate exercise are comparable. Aim: Do WBPA treatments 
produce beneficial effects in osteoarthritis, chronic neurologi-
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cal diseases and fibromyalgia as assessed by a Quality of Life 
Questionnaire? Patients and Methods: WBPA was assessed in 8 
patients with osteoarthritis, 8 patients with chronic neurological 
diseases and 5 patients with fibromyalgia and/or chronic fatigue 
syndrome. They received 10 to 15, 45-min treatments, 5 days a 
week and the SF36v2TM health-related quality of life questionnaire 
was administered at baseline and at treatment end. Results: Four of 
the 8 categories of SF36v2 improved with WBPA treatments e.g., 
Physical Functioning (PF), Role Physical (RP), Body Pain (BP), 
and Vitality (VT). For osteoarthritis, the categories included RP 
(p<0.02), BP (p<0.01), and VT (p<0.02); for chronic neurologi-
cal diseases, PF (p<0.05), BP (p<0.05) and VT (p<0.05); and for 
fibromyalgia and/or chronic fatigue syndrome, RP (p<0.02), BP 
(p<0.05) and VT (p<0.05). Conclusion: Increased NO in circula-
tion achieved with WBPA treatments relieves body pain and lack 
of vitality associated with chronic inflammation. Presumably, 
this would have also occurred with moderate exercise had these 
patients been able to exercise 45 min/day.
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cAn EXErciSE limitS prEvEnt poSt-
EXErtionAl mAlAiSE in chronic FAtiguE 
SynDromE? A clinicAl triAl
Nijs J.1,2, Almond F.1, De Becker P.1, Truijen S.2, Lorna P.3

1Dept. of Human Physiology, Faculty of Physical Education & 
Physiotherapy, Vrije Universiteit Brussel; 2Division of Muscu-
loskeletal Physiotherapy, Dept. of Health Care Sciences, Univer-
sity College Antwerp, Belgium; 3Division of Nursing and Health 
Care, Faculty of Medicine, University of Glasgow, Glasgow, UK

Introduction: There is evidence to support specific exercise therapies 
as a cornerstone in the comprehensive management of Chronic Fa-
tigue Syndrome (CFS). However, too vigorous exercise frequently 
triggers post-exertional malaise, a primary characteristic evident 
in up to 95% of people with CFS. The present study in patients 
with CFS examined the effect of applying two methods of indi-
vidually tailored exercise limits in preventing symptom increases 
and worsening of their health status following an exercise bout. 
Patients and Methods: The sample size estimation indicated that 
24 subjects fulfilling the Centre for Disease Control and Prevention 
criteria for CFS were required. During the first testing day, patients 
performed a submaximal graded bicycle ergometric test to assess 
the heart rate and oxygen uptake corresponding to the respiratory 
exchange ratio=1.0. Two weeks later, the patients underwent a 
walking exercise with two concurrent exercise limits. Each subject 
walked at an intensity where the maximum heart rate was determined 
by heart rate corresponding to the respiratory exchange ratio=1.0 
derived from the previous sub-maximal exercise test and for a dura-
tion calculated from how long each patient felt they were able to 
walk. Questionnaires were filled in prior to, immediately and 24 h 
post-exercise. Results: The fatigue increase observed immediately 
post-exercise (p=0.006) returned to pre-exercise levels 24 h post-
exercise. The increase in pain observed immediately post-exercise 
was retained at 24 hours post-exercise (p=0.03). Fourteen of 24 
subjects experienced a clinically meaningful change in bodily 
pain (change of SF-36 bodily pain score ≥10), and 2 of 24 had a 
clinically meaningful decrease in vitality (change of SF-36 vitality 
score ≥20). There was no change in activity limitations/participa-
tion restrictions. Conclusion: It was shown that the use of exercise 
limits prevents important health status changes following a walking 
exercise in people with CFS, but was unable to prevent short-term 
symptom increases. The present approach to exercise may be use-
ful in preventing important changes in health status of people with 
CFS, but further studying of the ability of other exercise limits to 
prevent worsening of symptoms and health status in response to 
exercise in people with CFS is warranted.
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SuitABility oF Action rESEArch Arm tESt 
(ArAt) For FunctionAl ASSESSmEnt AFtEr 
hAnD AllotrAnSplAntAtion 
Ninkovic M.
Innsbruck Medical University, Dept. of Surgery, Unit of Physical 
Medicine and Rehabilitation, Iinnsbruck, Austria; Suitability of 
Action Research Arm Test (ARAT) for Functional Assessment after 
Hand Allotransplantation
Introduction: Composite tissue allotransplantation is slowly be-
coming the clinical part of the complex reconstructive procedures, 
especially on the upper extremity. Up to now, 26 mostly success-
ful hand and (or) forearm transplantations have been reported. 
In all these reports, many different tests to assess sensory and 
motor recovery which allow us only partial evaluation of results, 
have been performed. Aim: The purpose of this presentation is 
to apply for the first time Action Research Arm Test (ARAT) for 
functional assessment of transplanted upper extremity. This test 
is well known in the evaluation of upper limb function in cases 
which include cortical damage. Patients and Methods: In the 
period from March 2000 until May 2006, three cases of hand (2 
cases) and forearm (1case) transplantation have been performed 
at the Innsbruck Medical University. The follow-up of the first 
case of the bilateral hand transplantation took 8 years and in the 
second case 20 months. The follow-up of the patient with bilateral 
forearm transplantation has been going on for 5 years. On average, 
functional examination using accurately defined evaluation tests, 
is performed every three months. For the application of ARAT 
on transplanted hand and forearm we adapted the test in order to 
achieve exact, quick and easy assessment of the precise and gross 
movement, as well as sensory recovery. ARAT is divided into 4 
subtests with a total of 19 items. The maximum score for each 
extremity is 57 points. Results: Our first patient with bilateral hand 
transplantation shows a score of 47 on the right side and 40 on the 
left. The second patient shows a score of 31 on the right side and 
21 on the left side. The patient with the forearm transplantation 
shows 31 on the right side and 33 on the left. Conclusion: After 
adaptation of the ARAT for assessment of hand and forearm al-
lotransplantation, we can conclude that this test gives us decisive 
information concerning recovery of sensory and motor function 
as well as cortical reorganisation.
Reference:
1. Schneeberger S, et al. First Forearm Transplantation: outcome at 3 Years. 
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EvAluAtion oF EXiSting mEthoDS 
For lEArning phySicAl mEDicinE AnD 
rEhABilitAtion 
Gómez-Garrido A., González-Viejo M.A., Ruiz-Eizmendi A., 
Montesinos-Magraner L., Rodríguez-González S.
Servicio de Medicina Física y Rehabilitación, Hospital Universi-
tario la Vall d’Hebron de Barcelona, Spain
Objective: To analyze the theoretical training methodology in order 
to get better results for learning, achieving clinical skills, knowledge 
and usefulness in clinical practice for the residents in Physical 
Medicine and Rehabilitation (PMR). Material and Methods: We 
conducted a prospective longitudinal study by evaluating the training 
program classes for residents of PMR during the period 2006–2007. 
At the end of each class, an evaluation questionnaire was adminis-
tered by the residents in PMR to assess the two methods (theoreti-
cal or interactive classes). This questionnaire evaluated learning, 
clinical skills, acquisition of knowledge and usefulness for clinical 
practice. The working hypothesis was that interactive classes would 
give better results in those categories than the theoretical method. We 
used to analyze the results the statistic program SPSS® 15. Results: 
A total of 183 questionnaires were completed for the evaluation of 
95 theoretical and 94 interactive classes. We found no association 
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between learning and class methods. A relationship exists between 
clinical skills and interactive classes (91.3% disagree vs. 8.7%, 
56.1% partially disagree vs. 43.9%, 50.3% agree vs. 61.5%). We 
found a relationship between knowledge and interactive classes 
(90.9% disagree vs. 9.1%, 64.4% partially disagree vs. 35.6%, 
37.7% agree vs. 62.3%). A relationship exists between useful clinical 
practice and interactive classes (18.2% disagree vs. 81.8%, 70.9% 
partially disagree vs. 29.1%, 33.9% agree vs. 66.1%). Conclusion: 
The interactive method gave the best results for the acquisition of 
clinical skills, knowledge and usefulness for our clinical practice 
but we found no differences in learning.

o221
prm rESiDEnt FolloWing SpinAl corD 
injury
Kyriakides E.A., Stam H.J.
Dept. of Rehabilitation Medicine, Erasmus University Medical 
Center Rotterdam, The Netherlands

Introduction: Being a resident in a spinal cord injury (SCI) ward is 
a demanding role. Dealing with people that have to face suddenly a 
radical change in their lives needs something more than “commu-
nication skills”. Physical and Rehabilitation medicine residents are 
usually confronted with difficulties in implementing the evidence-
based clinical practice guidelines. They also come across with the 
responsibility to approach the patient’s psychosocial needs and often 
asked to deal with ethical dilemmas that are relevant to rehabilitation 
following a spinal cord injury. Aim: This presentation relates to the 
impact of the implementation of guidelines for predicting outcome 
following SCI, on the clinical practice of a resident in physical 
medicine and rehabilitation. It also highlights the significance of the 
psychosocial approach of spinal cord injured patients and presents 
some ethical issues that arise in SCI rehabilitation resulting from 
the direct interaction of a junior doctor with the patients. Finally 
this presentation describes the possible limitations on implementing 
SCI guidelines in different European countries according to special 
national characteristics and the impact of this variability on the pro-
vided educational opportunities. Methods: Narrative and review of 
literature. Conclusion: Not all European PRM residents have equal 
opportunities neither to improve their skills, nor to inspire the patients 
to follow with responsibility and efficiency the rehabilitation plan in 
order to achieve successful reintegration in the community. There are 
still European capitals with no appropriate reintegration mechanisms 
and poor environmental capacity where doctors and patients have 
no options to give and no options to take respectively.
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An AttEmpt to prESErvE muSclE mASS 
in pAtiEntS hArmED By mAlnutrition By 
uSing phySiothErApy AnD nutrition
Tosnerova V., Juraskova B., Zadak Z., Osladil T., 
Strnadova Z.
Charles University Hospital, Hradec Kralove, Czech Republic
Objectives: Physical inactivity is increasingly becoming define 
problem, particularly in elderly. Movement and nutrition play an 
important role in primary and secondary prevention. Every illness 

decreases quality of life. In aging total body protein is diminution. 
Largely to decline the skeletal muscle mass. Limitation of movement 
may be the result of basic illness or surgery (1). Methods: Charac-
teristic of group: Criterion of study. Patient agreement Hospitalized 
patients n=64 were harmed by malnutrition, immobilization minimal 
three weeks. Check (controlled) group F36, M28. Evaluation and 
intervention: Evaluation: Monitoring functional and nutrition param-
eters (anthropometry, dynamometry, spirometry, indirect calorimetry, 
biochemical markers (blood, urine) Questionnaires – Quality of life 
(FIM, Barthel index, MME, etc). Intervention: Nutritional – supple-
ment (sipping), physiotherapy – resistance exercises (2, 3). Results: 
Statistically we found differences between gender, age, groups, 
BMI. Preliminary results that are statistically significant (study is 
in continuation): Body Mass Index (BMI) to Age: Female (F) n=36; 
0.01, Male (M) n=28; 0.05. Dynamometry to age: Handgrip average 
right (R)+left (L) sides F n=32; 0.001; M n=21; 0.001, Controlled F 
n=16; 0.001. Dynamometry to BMI: Handgrip average R+L sides: M 
n=20; 0.01; F n=32; 0.001. In each group are similar results. Control-
led group: F n=32; 0.05. Forced Expiratory Vital Capacity (FVC) to 
Forced Expiratory Volume in 1 sec (FEV 1) to age: M n=14; FVC 
0.001, FEV1 0.001; F n=16; FVC 0.01, FEV1 0.001. FVC+FEV1 to 
BMI in F n=16; FVC 0.01; FEV1 0.001. Resting energy expenditure 
(REE) to BMI: M n=11; REE 0.05; F n=19; REE 0.05. Creatinin 
in urine (U_KRE) to dynamometry (dyn) in women: F n=15; dyn 
P 0.05; dyn L 0.01; average dyn 0.05. U_KRE to REE in women: 
F n=9; 0.01. Conclusion: Immobilization in patients harmed by 
malnutrition is leading to problems of loss of muscle tissue in a situ-
ation compounded by increased aging within the general population. 
Medical and non-medical specialists have an important influence 
in minimizing this loss of muscle tissue, and regular nutrition and 
suitable movement and activity should play a fundamental role in 
quality of life. Dedication: MZO 00179906
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A compArAtivE StuDy oF ADmiSSion 
critEriA to StroKE rEhABilitAtion unit 
in Four EuropEAn cEntErS
Putman K.1,2, Leys M.1 on behalf of the CERISE study
1Dept. of Medical Sociology and Health Sciences, Vrije Universiteit 
Brussel, Brussels, 2Dept. of Rehabilitation Sciences, Faculty of 
Kinesiology and Rehabilitation Sciences, Katholieke Universiteit 
Leuven, Belgium

Introduction and Aim: To explore the clinical and non-clinical 
factors on decision-making concerning admission to European 
stroke rehabilitation units (SRUs). Design: Observational study 
on case-mix at intake combined with questionnaires and semi-
structured interviews with the medical consultants (MC) of each 
SRU. Patients and Methods: Clinical data gathered on 532 first-
ever stroke patients. MCs of six SRUs in four European countries 
(United Kingdom, Belgium, Germany and Switzerland) Results: 
Case-mix of stroke patients was significantly different between 
SRUs. Clinical criteria for admission were seldom explicit and 
were evaluated differently between the SRUs. In the British SRUs, 
diagnosis of stroke was the only criterion for admission to SRU. 
In the Belgian, German and Swiss SRUs, pre-morbid conditions 
were taken into account in admission decisions. The likelihood 
of discharge home was considered highly important in the Swiss 
SRU. Conclusion: Case-mix differences at intake could be linked 
to different appraisals of clinical and non-clinical factors of stroke 
patients. The findings urge to be more explicit about decision-
making processes at admission to provide a more comprehensive 
insight into the interplay between context and process of care. 
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DiSchArgE DiSpoSition AFtEr inpAtiEnt 
StroKE rEhABilitAtion: An intErnAtionAl 
compAriSon
Putman K.1,2, Smout R.3, Horn S.3, Leys M.2, DeJong G.1

1Center for Post-acute Studies, National Rehabilitation Hospital, 
Washington DC, USA; 2Dept. of Medical Sociology and Health 
Sciences, Vrije Universiteit Brussel, Brussels, Belgium; 3Institute 
for Clinical Outcomes Research, Salt Lake City, UT, USA

Aim: To compare discharge disposition after inpatient rehabilitation 
following stroke. Design: Secondary analyses on the pooled dataset 
from two prospective cohort studies, one in Europe (Collaborative 
Evaluation of Rehabilitation In Stroke across Europe, CERISE-
study) and one in the United States (Post-Stroke Rehabilitation 
Outcomes Project, PSROP-study). Patients: 1154 patients with first 
ever-stroke, admitted to an inpatient rehabilitation facilities (IRF) 
within six weeks post-stroke (n=532 from CERISE and n=622 from 
PSROP-study). Main Outcome Measure(s): Discharge disposition 
and Barthel Index at discharge. Results: Overall, 81.2% of the 
patients were discharged home, with no significant differences 
between the CERISE-group and the PSROP-group (81.71% and 
80.54% respectively, p=0.618). The Barthel Index (BI) at discharge 
was significantly different between both groups (median values: 
17 (CERISE), 13 (PSROP)). Stepwise regression analysis revealed 
no significant differences in the likelihood to be discharged home 
(OR, [95% CI]: 1.11 [0.74–1.66]). Conclusions: Discharge dispo-
sition was not different between both patient groups. However, 
functional status at discharge differed significantly. Incorporating 
contextual information on the organization of health care is needed 
to improve the comparison of results enabling a better evaluation 
of rehabilitation programs. 
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thE StroKE inpAtiEnt rEhABilitAtion 
cArE pAthWAy: progrAm DEScription
Dunstone C., Weinstein M.S.
Virginia Mason Medical Center, Seattle, WA; Virginia Mason 
Medical Center, Seattle, WA, USA
Setting: Tertiary Adult Care Hospital, Inpatient Rehabilitation 
Unit. Program: Stroke Inpatient Rehabilitation Care Pathway. 
Program Description: The Stroke Inpatient Rehabilitation Care 
Pathway assists health care professionals with clinical decision-
making and goal setting, promotes efficient patient care through 
three timed phases, and organizes patient care for optimal out-
comes. Assessment and Results: Objective assessments include the 
Functional Independence Measure (FIM) change, FIM efficiency, 
discharge locations, and patient satisfaction measures. Follow-up 
measures at three months post-discharge are also used to evaluate 
sustained outcomes. Discussion: Clinical outcomes are better in 
stroke rehabilitation units because of greater adherence to proc-
ess of care. The first phase of the pathway (within 48 h) requires 
rapid assessment of the patient by all therapists and practitioners 
involved in care. The second phase (days 2 through 7) includes a 
multidisciplinary team conference, goal development, identifica-
tion and training of care providers, and patient training in disease 
management (hypertension, anticoagulation, diabetes, etc.). The 
last phase (days 8 and 9, or until discharge) addresses discharge 
criteria including bowel and bladder management, identifying 
community support, obtaining needed supportive, assistive, and 
adaptive equipment, caregiver and family education, determining 
ongoing medical care, and continuing any further rehabilitation 
services into a home setting. Conclusions: The Stroke Inpatient 
Rehabilitation Care Pathway assists in efficient utilization of 
multiple medical rehabilitation services for the sustained benefit 
of stroke survivors. 

o226
prEDiction oF motor outcomE SiX 
monthS AFtEr A StroKE
Duarte E., Marco E., Boza R., Tejero M., Guillen A., 
Escalada F.
Physical Medicine & Rehabilitation Dept, IMAS Hospitals del 
Mar i l’Esperança, Barcelona, Spain 
Background: The main objective is to develop a very early 
prediction model of motor function six months after a stroke 
taking into account Trunk Control Test (TCT) and other valid 
predictors evaluated in the first and second week after suffer-
ing a stroke. Methods: Seventy-five consecutive patients with 
first stroke who were admitted to a rehabilitation hospital were 
studied. Sex, age, the stroke type, urinary incontinence, National 
Institutes of Health Stroke Scales (NIHSS) and TCT scores (first 
and second week post-stroke) as independent variables. Motor 
function outcome six months after the stroke is defined by Rankin 
score, motor Functional Independence Measure (FIM) and Berg 
Balance Score (BBS). Results: A multiple regression revealed 
that only age and TCT (14th day after stroke) accounted for the 
61.1% of the variance in the motor FIM score (six months after 
the stroke). When TCT is registered in the first week after the 
stroke, age and TCT accounted for the 51.7% of the motor FIM 
variance. A cluster analysis identifies 12 patients with low mo-
tor scores: Rankin 4–5, motor FIM <59 and BBS <5. Logistic 
regression was used to predict achieving in this group with low 
motor scores. TCT in day 14 after the stroke under or equal 50 
predicts bad motor outcomes (Sensibility 83.3%, Specificity 
85.7%). TCT fourteen days after stroke under or equal 50 is a 
significant predictor of a bad motor outcome at six months after 
stroke (OR=30.0, 95% CI 4.7–247.3). TCT seven days after 
stroke under or equal 24 is a significant predictor of bad motor 
outcomes (OR=16.7, 95% CI 3.2–97.5). Conclusion: Early TCT 
predicts motor outcome at six months after stroke. Best predic-
tion values are reached when TCT is registered at 14 days after 
the stroke, comparing with the 7th day TCT.

o227
FAllS, FrActurES AnD oStEoporoSiS in 
thE StroKE pAtiEnt

Laíns J., Dias D., Noronha C.
Coimbra University Hospital; Physical and Rehabilitation Medi-
cine Dept., Coimbra, Portugal

Objectives: Prevention of falls and fractures must be included in 
the stroke patient rehabilitation care. Methods: Falls are among the 
most common and serious complication after stroke. They occur 
while walking, turning, and during sit-to-stand activities. Hemi-
osteoporosis, i.e., bone mineral loss in the affected extremities 
relative to the intact contra-lateral side has been demonstrated, 
mainly in the first year. The combination of the high frequency 
of falls with hemi-osteoporosis, make stroke patients particularly 
prone to suffer fractures, mostly hip fracture. This is a serious 
drawback in rehabilitation. Results: According to the literature, 
40% of people fall within the first year of a stroke and are up to 4 
times more likely to sustain a hip fracture. Falls in inpatients range 
from 14% to 64.5%; in community-dwelling stroke patients the 
incidence of 1-time falls varies from 23% to 73%, and multiple 
falls from 12% to 47%. Falls risk factors are balance problems, 
gait impaired cognition, reduced lower limb strength, reduced arm 
function, lower ADL ability, sedative medication, visual impair-
ments, posterior stroke syndromes, lack of concentration, and a 
previous fall. After a stroke, motor performance is consistently 
under conscious control and the execution of activities demands 
concentration and attention. 30–40% of stroke survivors have 
been reported to experience cognitive deficits. Hip fractures usu-
ally affect the paretic side due to the risk of falling toward the 
paretic side, a reduced ability to break the fall and the presence 
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of hemi-osteoporosis. Bone loss is greater in stroke patients with 
4–7% differences in BMD between the paretic and non-paretic 
femoral neck. The determinants of bone mineral loss are duration 
of hemiplegia-induced immobilization, severity of palsy, lower 
weekly dietary intake of vitamin D, and insufficient to no sunlight 
exposure due to reduce mobility. Conclusions: The combination of 
impaired balance and gait impaired cognition, including percep-
tion difficulties, increases the fall risk and, in combination with 
hemi-osteoporosis, means that the stroke patients are prone to 
suffer fractures. Prevention of falls and hemi-osteoporosis must 
be included in routine assessment, treatment, and rehabilitation 
of the stroke patient.

o228
ArE rotAtionS in pErcEivED viSuAl 
vErticAl AnD BoDy AXiS AFtEr StroKE 
cAuSED By A SAmE mEchAniSm?
Barra J.1, Benaim C.2, Chauvineau V.2, Ohlmann T.1, 
Gresty M.3, Pérennou D.2

1Laboratoire de Psychologie et NeuroCognition, Université Pierre 
Mendès France, Grenoble; 2Service de Rééducation Neurologique, 
CHU Centre de Médecine Physique et Réadaptation, INSERM 
Motricité-Plasticité, Dijon, France; 3Divisions of Neuroscience 
& Mental Health, Imperial College London, London, UK

Background and Purposes: To investigate whether or not allo-
centric and egocentric coordinate systems are congruently biased 
after hemisphere stroke, which would suggest a single underlying 
mechanism is involved. Methods: The perception of the Long body 
axis (LBA) and that of the subjective visual vertical (SVV) of 15 
patients with a hemisphere stroke and 12 controls, were assed both 
upright and with 30° lateral body tilts. Results: In controls, estimates 
were accurate in upright, but rotated in tilted positions (LBA (7°±6°) 
overestimation and SVV (8.8°±7.8°) towards the body). In patients, 
SVV (–4.4°±4.6°) and LBA (–4.8°±5.3°) were congruent in upright 
and when patients were ipsilesionally tilted (1.5°±7°; 1.9±7). In 
contrast SVV and LBA were dissociated when the body was tilted to 
the contralesional side, with overestimation of the LBA (–9.2°±4.6°) 
but no effect on SVV (–4.1°±6.4°). Conclusions: Since rotations in 
egocentric and allocentric reference systems found after stroke are 
differently modulated by lateral tilts, they are not due to a single 
underlying mechanism. However, they share common bases and can 
be simultaneously reduced by an ipsilesional body tilt. This could 
have clinical implications for rehabilitation.

o229
KinEmAtic cAD orthESiS For hEmiplEgicS
Taiar R.3, Pradon D.2, Marion R.3, Beaumont F.4, 
Pollidori G.4, Boyer F.1

1Pôle de Médecine Physique et de Réadaptation, CHU Reims,  
Hôpital Sébastopol, Reims; 2Laboratoire d’Analyse du Mouvement, 
Hôpital Universitaire Raymond Poincaré, INSERM, Garches; 
3Laboratoire d’Analyse des Contraintes Mécaniques, Reims; 
4Laboratoire de Thermomécanique Gerspi, Faculté des Sciences, 
Reims, France

Introduction: Since 1970s the orthosis are prescribed in a large 
number of cases. According to Colville (1), orthosis increases 
resistance to displacements as well as the stability impression of 
the subjects. Martinek (2) does not find a scientific argument justi-
fying the wear of orthosis. The aim of this study is to develop the 
foot raising device orthosis for hemiplegics. Methods and Results: 
In the aim to choose a realistic solution depending on the actual 
techniques and available means, we have done as a first step several 
sketches. As second step we have used the CAD programs CATIA 
and SolidWorks. These two programs gave us an idea for the final 
product and allowed to see theoretically if the device is realistic. We 
conceived each part and after the whole design taking into account 

the different stresses. The last objective was to reproduce this device 
industrially easily and cheaper. Conclusion: The advantage of this 
raising device is that it raises the sole by a pivot at the same level 
than the ankle of the patient. The raising device of the foot has three 
springs located in two discs. We can adjust springs for each patient. 
With the elasticity of the springs, the foot can reproduce easily the 
movement. The presented methods are successfully used for 3D 
modeling oriented to design and manufacturing.
References: 
1.  Colville MR, et al. The Lennox Hill brace. An evaluation of effectiveness 
in treating knee instability. Am J Sports Med 1986; 14: 257–61.
2.  Martinek V, Friedrich NF. To brace or not to brace? How effective are 
knee braces in rehabilitation. Orthopade 1999; 28: 565–70.
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rEhABilitAtion oF BAlAncE AFtEr 
StroKE By multiSEnSoriAl trAining: A 
rAnDomiZED controllED triAl
Yelnik A.P.1, Le Breton F.1, Colle F.M.1, Bonan I.V.1, 
Schnitzler A.2, Pérennou D.3, Vicaut E.4

1Physical Medicine and Rehabilitation Dept., G.H. Lariboisière – F. 
Widal, AP-HP, Université Paris 7, Paris; 2Physical Medicine and 
Rehabilitation Dept., Hôpital Raymond Poincaré, AP-HP, Université 
Versailles – St. Quentin, Garches; 3Physical Medicine and Reha-
bilitation Dept. – CHU Dijon; 4Unité de Recherche Clinique, G.H. 
Lariboisière – F. Widal, AP-HP, Université Paris 7, Paris, France

Aim: To compare two rehabilitation approaches to restore balance 
after stroke, on the hypothesis of the superiority of a ‘multisen-
sorial’ approach, based on quantity of balance tasks and amount 
of exercise in visual deprivation versus a conventional one, 
“NDT”, with global sensorimotor rehabilitation derived from 
neuro-developmental concepts. Patients and Methods: This study 
was prospective, multicentric and randomized in parallel groups 
with single blind evaluation. Sixty-eight patients able to walk 
without human assistance were included between the 3rd and the 
15th month (mean 7 months), after a first and only hemispheric 
stroke. They were randomly allocated for 20 rehabilitation ses-
sions to the ‘NDT’ or the ‘multisensorial’ rehabilitation group. 
Blind assessment on Day30 and Day90 included assessment of 
balance (BBS, posturography), gait (velocity, double stance phase, 
climbing ten steps, amount of walking per day), daily autonomy 
(FIM), and quality of life (NHP). Results: All subjects improved 
significantly in balance and walking parameters. This study failed 
to reach the statistical significance level for its main criterion 
(BBS on D30). The analysis of the secondary criteria suggested 
a difference in favour of the experimental group, as attested on 
D90 by a shorter double stance phase during gait (p=0.02), bet-
ter functional independence (p=0.006) and better quality of life 
(p=0.004). Nevertheless the differences are small and there clinical 
significance questionable. Conclusion: In semi-recent post-stroke 
patients, we found no strong evidence for the superiority of a mul-
tisensorial rehabilitation program based on exercises facilitating 
sensory plasticity versus a traditional program based on exercises 
targeting quality of gait. 

o231
trEADmill WAlKing With BoDy WEight 
Support in StroKE pAtiEntS During AcutE 
phASE 
Maestrini E., Franceschini M., Agosti M., Saccavini M., 
Antenucci R., Malgrati D. 
U.O. Physical and Rehabilitation Medicine, Azienda Ospedaliero, 
Universitaria di Parma, Parma, Italy 
Introduction: Locomotor training using body weight support and 
a treadmill as a therapeutic modality for rehabilitation of walking 
post-stroke is being adopted into clinical practice, but still there is 
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a need for trial to determine the effectiveness of this intervention 
in acute phase rehabilitation. Aim: to compare the effect of walk-
ing training on a treadmill with body weight support (BWS) and 
walking training on the ground at an early stage of rehabilitation 
in patients affected by stroke. Patients and Methods: 102 first 
stroke patients admitted to the rehabilitation clinics were rand-
omized into a experimental group (SG) and a control group (CG). 
The SG received 20 sessions of walking training on a treadmill 
with BWS for 20 min, 5 days a week, and for other 40 min they 
received traditional treatment. The CG received walking traditional 
training on the ground for 60 min 5 days a week, not including 
treadmill training. Outcome Measures: walking velocity for 10 
m, Functional Ambulation Classification, Motricity Index, Trunk 
Control Test, Ashworth Scale, Barthel Index, Six-Minutes Walking 
Test associated with Borg Scale, Rankin Scale, Walking Handicap 
Scale; blood pressure and heart rate were measured before and 
after every treadmill session. Assessments were performed before 
treatment (T0), after 10 training sessions (T1), at the end of the 
treatment period (T2), at discharge (T3) and at 6-month follow-up 
(T4). Results: There were no statistically significant differences 
between the groups at every assessment regarding to every out-
come measures we used. Patients in both groups improved in these 
variables from T0 to the 6-month follow-up (T4). No changes in 
heart rate and blood pressure were seen in experimental group 
patient from first to last treadmill session. Conclusions: Treadmill 
training with BWS early after stroke is a comparable choice to 
walking training on the ground.
References:
1. Hesse S, et al. Treadmill training with partial body weight support com-
pared with physioterapy in nonambulatory hemiparetic patients. Stroke 1995; 
26: 976–981.
2. Eich HJ, et al. Aerobic treadmill plus Bobath walking training improves 
walking in subacute stroke. Clin Rehabil 2004; 18: 640–651.
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thE rolE oF loKomAt in cEntrAl 
nEurologicAl impAirED pAtiEntS: 
A proSpEctivE, croSSovEr gAit 
rEhABilitAtion StuDy
Mortelé P. 
HHRM Hospital, Dept. of Physical Medicine and Rehabilitation, 
Roeselare, Belgium

Introduction: Robotic-driven gait orthosis (Lokomat) is becoming 
a more important tool in gait rehabilitation after stroke or incom-
plete spinal cord injury. The treadmill training with partial body 
weight support is suggested as a benefit for gait rehabilitation. 
Aim: To demonstrate an improvement in gait speed, independ-
ence of gait, endurance, energy cost, balance or spasticity using 
the Lokomat instead of conventional physical therapy. Patients 
and Methods: A heterogeneous group of 23 patients (hemiparetic 
patients (n=16), MS patients (n=2), spinal cord injury patients 
(n=4) and tetraplegic patient after ICB (n=1) received 12 weeks 
treatment in a prospective, crossover study. The whole group 
followed an ABA pattern (A=4 weeks of Lokomat training, B=4 
weeks of conventional physical therapy). The independence of gait 
is expressed as the Functional Ambulation Classification (FAC); 
other outcome measures include 10 min timed walking speed, 6 
min timed walking distance, heart beats/min after 10 or 45 m, Berg 
score end Ashworth scale. Outcome measures were evaluated at 
the start and after 4, 8 and 12 weeks of treatment. Conclusions: 
The Lokomat robotic assistive device proves beneficial in gait 
rehabilitation of central neurological impaired patients.
References: 
1. Prospective, blinded, randomized crossover study of gait rehabilitation in 
stroke patients using the Lokomat gait orthosis. Neurorehabil neurol repair 
2007; 21: 307–14.
2. Effects of locomotion training with assistance of a robot-driven gait 
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FunctionAl outcomE in SpinAl tuBErcu-
loSiS – A 5 yEArS EXpEriEncE From A tErtiAry 
cArE cEntEr in unitED ArAB EmirAtES 
Jham K.
Rashid Hospital, Physical Medicine And Rehabilitation Dept., 
Dubai, United Arab Emirates
Introduction: To review the outcome of patients with spinal tu-
berculosis and the role of physical therapy in restoring functional 
status in combination with medical and surgical treatment. Patients 
and Methods: A 5-year retrospective review was done by using in-
ternational classification of disease coding for spinal tuberculosis. 
20 medical records were identified. The collected data for all the 
patients was age, gender, nationality, occupation, coexisting medi-
cal conditions, social habits and risk factors for immunodeficiency 
syndrome, presenting symptoms, duration of symptoms, admission 
Functional Independence Measure (FIM), diagnostic workup for 
TB, surgical or medical treatment, surgical complications and FIM 
measurements at the time of discharge. Results: A total of 20 medical 
records were reviewed, 13 patients had complete information and 
were included in the study. Mean age of the patients was 32±12 
years, there were 10 (76%) male and 3 (23%) females. All patients 
had negative Human Immunodeficiency Virus testing. The average 
duration of symptoms was 2-4 weeks. 70% of the patients presented 
with the initial complaint of back pain with myelopathy, followed by 
paraplegia (23%). The mean FIM on admission was 90±19.46% had 
a positive Mantoux test; only 30% of patients had their Erythrocyte 
Sedimentation Rate (ESR) >50 mm/h. All patients had abnormal 
findings on spinal computed tomography and magnetic resonance 
testing. Biopsy cultures were positive for Tuberculosis in 70% of the 
patients. All patients were treated medically with antituberculosis 
medications. 60% of the patients received combined surgical and 
medical therapy. All patients received Physical therapy in the form 
of strengthening exercises, balancing exercises, closed chain exer-
cises and gait training with the help of appropriate spinal orthoses. 
The mean FIM at the time of discharge was 115±7. All patients 
were discharged ambulating and the follow-up was available for 6 
months. Conclusion: The mainstay of therapy for spinal tuberculo-
sis is medical therapy, with surgical correction in selective cases, 
however our findings suggest that timely introduction of physical 
therapy can improve the functional status. 
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contriBution oF EAch loWEr limB to 
upright StAnDing in StroKE pAtiEntS
Genthon N.1,3, Rougier P.1, Gissot A.S.3, Froger J.2, 
Pélissier J.2, Perennou D.2,3
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Savoie, Domaine Universitaire de Savoie-Technolac, Le Bourget du 
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Objective: To analyze the postural behavior of standing stroke 
patients: i) To differentiate between postural impairment due to 
the neurological condition (deficits due to the cerebral lesion) and 
postural impairment due to new mechanical constraints caused by 
body weight asymmetry; ii) To assess the involvement of each leg 
in the postural disability; iii) To better understand which clinical 
deficits underlie the postural disability. Methods: The posturographic 
characteristics of each leg in 41 stroke patients (first hemispheric 
stroke: 16 left, 25 right cerebral lesions) required to stand in their 
preferred posture were compared to those in 40 matched healthy 
individuals required to stand asymmetrically. Results: Compared to 
normal individuals in a similar asymmetric posture, stroke patients 
were more unstable. The postural instability and weight bearing 
asymmetry were mainly related to spatial neglect. The paretic leg 
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was unable to bring into play a normal longitudinal pattern of the 
centre of pressure, which reflects an impaired stabilization control. 
Overall postural instability occurred when the strong leg was unable 
to compensate for the postural impairment of the paretic leg. Conclu-
sions: The weight bearing asymmetry of standing stroke patients is 
not the primary cause of their postural imbalance, which is rather the 
consequence of impaired control of postural stabilization involving 
both legs. Significance: Weight bearing asymmetry may not be the 
principle target of rehabilitation programs aiming at restoring stand-
ing balance after stroke. Instead it is suggested that more account 
should be taken of the compensatory role of the strong leg.
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EFFEctS oF BilAtErAl movEmEnt trAining 
vErSuS DiStriButED conStrAint-inDucED 
thErApy on uppEr limB control in pAtiEntS 
With chronic StroKE: A KinEmAtic StuDy
Wu C.Y.1, Lin K.C.2, Chen Y.A.1, Chen C.L.3
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Introduction: Bilateral movement training (BMT) (1) and constraint-
induced therapy (CIT)/distributed CIT (2) have been separately and 
empirically demonstrated to promote recovery of upper limb func-
tion in chronic stroke patients. No study compared the relative ef-
fects of these two interventions. Understanding of the relative effects 
of both interventions may lead to individual and maximized training 
benefits for patients. Aim: This study investigated the relative effects 
of these two approaches on movement kinematics in stroke patients. 
Patients and Methods: In a pre-post randomized, controlled trial, 
twenty-one unilateral stroke patients were randomly allocated to 
either BMT (2-h intensive bilateral simultaneous and symmetrical 
training per day) or the distributed CIT group (2-h intensive training 
for the affected hand combined with 6-h restraint for the unaffected 
hand per day) for a period of 3 weeks. Kinematic performance of 
the unilateral and bilateral desk bell tasks was obtained. Results: In 
comparison with the distributed CIT group, the BMT group showed 
earlier initiation of reaching during the unilateral and bilateral tasks 
with both hands (p=0.023~0.046), and more preplanned control 
during the unilateral task with the affected hand (p=0.027). The 
BMT group also demonstrated better bilateral synchronization 
than the distributed CIT group (p=0.04). Conclusion: The findings 
suggested the BMT programme facilitated better reaching control 
and temporal synchronization than the distributed CIT group. The 
possible explanation for improvement might be that the practice of 
bilateral symmetrical movements could allow for decreasing the 
interhemispheric inhibition and facilitating coupling between the 
upper limbs, leading to promoted motor control of the affected limb 
and bimanual coordination. Future research may use serial bimanual 
tasks (e.g., pouring the drink into a cup) to further examine the extent 
to which the benefits of BMT on bimanual control, in comparison 
with distributed CIT.
References:
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With uppEr-EXtrEmity hEmipArESiS
Stirane D., Kiukucane E., Tomberga E., Tanenberga I., 
Vetra A.
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Introduction: Upper limb hemiparesis after stroke has serious 
impact on ADL performance and independent living. In current 
treatment dominate occupational and physiotherapy focused on 
guided limb manipulation and task-oriented exercise. Mirror 
therapy (MT) has been described to be of proven benefit in the 
treatment of regional and phantom pain syndromes, after stroke, 
after hand and foot injury or surgery. Goals: To evaluate the effects 
of MT on upper- extremity motor recovery and motor functioning 
of patients with stroke. Patients and Methods: 30 patients with 
hemiparesis 3–6 months after stroke randomized in 2 groups 
– the MT group and control group. While patients in MT group 
made active movements of unaffected hand, they watched the 
moving image of the unaffected hand reflected in the mirror and 
actively or passively moves the paretic hand. The control group 
only received passive movements to the affected hand by the 
therapist or moves actively paretic hand without usage of mirror. 
Patients participated in the MT programme (20 min) in addition to 
a conventional stroke rehabilitation program 5 days a week 2–5 h  
a day for 4 weeks. Outcome measures: Fugl-Meyer Assessment, 
Nine Hole Peg test, Modified Ashworth Scale (MAS), FIM, ac-
tive and passive ROM. Results: The mean change score and 95% 
confidence interval of the Fugl-Meyer Assessment as well as the 
FIM motor score, fine motor coordination and finger dexterity 
(Nine Hole Peg test) showed significantly more improvement in 
MT group compared with control group. Neither MAS nor ROM 
in wrist joints showed a significant difference between the groups. 
Conclusions: Mirror therapy combined with a conventional reha-
bilitation programme enhances upper-extremity motor recovery 
and motor functioning in stroke patients.
References:
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Aim: To compare a conventional technique of muscular strengthen-
ing for the paretic knee muscles (Progressive Resistance Exercise 
(PRE) technique) with the isokinetic strengthening. Patients and 
Methods: Thirty-five (35) post-stroke hemiplegic patients were 
included (6 to 30 months after stroke) in this randomised controlled 
trial. The quadriceps and the hamstring muscles of the affected 
limb were trained a) using an isokinetic dynamometer (Cybex® 
6000), in a pure eccentric mode for the control group (n=15) (three 
sets of 10 repetitions of maximal effort at 60, 90 and 120°/sec); b) 
by the conventional isotonic technique (DeLorme and Watkins) 
for the PRE group (n=20) (sets of ten maximal repetitions; the 
session began with 2 sub-maximal series at 2/5 and 3/5 of the 
Maximal Resistance (MR), then subjects were asked to make as 
many series as they could at 4/5 of the MR). The two programs 
made of 3 weekly 40 min sessions were carried out over 6 weeks. 
The patients were assessed before (T1), at the end of strengthening 
(T2) and one month (T3) after the end of the treatment. Quadriceps 
and hamstring peak torque, Ashworth scale for same muscles and 
Biceps Brachialis, motricity index, Toulouse Motor Scale, Bessou 
gait analyser, Barthel Index and FIM were assessed. Results: At 
T1, there was no significant difference between groups. At T2, 
the quadriceps MR significantly increased when isokinetic peak 
torque remain unchanged for both groups. Clinical motor scales 
(Motricity index, Toulouse Motor Scale) showed in both groups 
that paretic lower limb motricity had improved. Between T2 and 
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T3, in both groups, motor scales, gait analysis and four steps 
climbing remained improved or increased their improvement. 
The Barthel index was significantly improved at T3. Spasticity, 
measured by Ashworth and Toulouse Motor Scales, did not in-
crease. The improvement was no significantly different between 
the two groups. Conclusion: Both techniques increased equally the 
strength of the muscles of the knee, the functional independence 
without increasing spasticity. The isokinetic technique is more 
expensive and poorly accessible, the PRE technique, cheap and 
ecological, could be a current and useful practice for post-stroke 
chronic hemiparetic patients. 
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thE EFFEctS oF cycloErgomEtEr 
trAining on hEArt rAtE AnD ArtEriAl 
SyStolic prESSurE AFtEr StroKE
Degache F., Roche F., Courbon A., Calmels P.
Laboratory of Exercise Physiology, Jean Monnet University, Saint 
Etienne, France
Objective: To investigate the effects of aerobic cycloergometer 
training on the cardiovascular system in stroke survivors. Design: 
Uncontrolled prospective trial. Setting: Medicine and Rehabilitation 
unit in an academic hospital. Participants: 14 patients whose stroke 
had occurred more than three months and less than two years prior 
to enrolment. Intervention: Aerobic training with a cycloergom-
eter for 8 weeks. Main Outcome Measures: Workload, VO2peak, 
maximal hear rate and arterial systolic pressure. Results: There 
was a significant increase after aerobic training in maximal power 
(Pmax) (mean 23.21%, p<0.0001), in VO2peak (mean 14.84%, 
p=0.04). Maximal heart rate and arterial blood pressure (systolic 
and diastolic) were not significantly affected by training. By con-
trast, a significant increase in systolic (130.5±24.5 vs. 160.6±20.6; 
p=0.0012) and diastolic blood pressure (84.00±11.01 vs. 
90.63±9.04; p=0.03) were observed at given workload. Conclusion:  
Patients with stroke improved aerobic performances after endur-
ance training but they not improved blood pressure parameters. 
These results must be interpreted with caution considering the 
small size of our sample, but they do suggest that cycloergometer 
training is a safe and potentially effective training after stroke. 
But this method of training in stroke may be shortest to improve 
cardiovascular parameters in stroke patients.
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DySphAgiA rEhABilitAtion in StroKE 
pAtiEntS
Darwish A.S., Ivanouk M.K. 
Physical Medicine Rehabilitation Hospital, Neuro-Rehabilitation 
Unit, Safat, Kuwait
Introduction: Acquired swallowing difficulties are commonly to 
occur after stroke beside other physical & mental impairment. 
Dysphagia rehabilitation is essential part of the multidisciplinary 
rehabilitation program in Physical Medicine & Rehabilitation 
Hospital in Kuwait. Aim: Dysphagia management should be ap-
plied as early as possible to avoid the occurrence of its complica-
tions (e.g. chest infection & malnutrition, etc) which may delay 
the progress of the whole rehabilitation program. Patients and 
Methods: A Special protocol has been developed since 2002 for 

stroke patients with dysphagia. Dysphagia management protocol 
in PMR hospital depends on the proper diagnosis, as there is a 
variety of pathological conditions may affect each phase of swal-
lowing as well as its pathological background. If the clinician 
didn’t start with the accurate diagnosis, he will loose a precious 
time and may expose the patient to the hazardous of complications. 
The following modalities used to diagnose &treat the dysphagic 
patients in PMR hospital. 1) Clinical Evaluation. (a) Full history, 
(b) General examination (body built, chest infection, etc), (c) Full 
neurological examination, (d) Oral cavity & laryngeal examina-
tion. 2) Laboratory checks up. 3) Swallowing investigation such 
as (a) Vidiofluroscopic image analysis, (b) FEES investigation, 
(c) EMG, Respiratory analysis for the swallowing events. Results: 
This paper will mention the statistical results according to the age, 
sex, and phase defects for stroke patients with dysphagia in PMR 
hospital in KUWAIT in 5 years duration (since 2002 till end of 
2007). Discussion: Discussion of the early diagnosis of the patient 
main defect, methods of treatment, and analysis of the statistical 
results of swallowing function after rehabilitation program, will 
inform about the success rate of applying early dysphagia manage-
ment program for stroke patients. 

o240
EcologicAl ASSESSmEnt oF numEricAl 
compEtEncE in vASculAr AphASic 
pAtiEntS
Bayen E., Peskine A., Prevost C., Pradat-Diehl P. 
Pitié Salpêtrière, Service de Médecine Physique et de Réadapta-
tion, Paris, France

Introduction: Dealing with numerical data is extremely frequent 
in daily life activities such as shopping or scheduling appoint-
ments. Vascular aphasia is responsible for alteration of numerical 
competence. However, numerical competence is usually evaluated 
with tools that do not deal with daily life activities. We propose 
here the ecological assessment of numerical competence in apha-
sic patients. Aim: We created the BENQ (Batterie d’Evaluation 
des Nombres au Quotidien) to assess numerical competence in 
daily life activities. We aimed to evaluate the numerical capaci-
ties of aphasic patients after a left hemispheric stroke. Patients 
also underwent a classical numerical assessment, a standardized 
analytic battery the TLC2 –Test Lillois du Calcul. Results for both 
batteries were compared so as to prove the validity of the BENQ. 
Patients and Methods: Twelve right-handed aphasic patients were 
included in the study. Inclusion criteria included outpatients in our 
rehabilitation unit that had returned home after a left hemispheric 
stroke. They underwent the Ducarne’s battery for assessment of 
their language impairments. All patients sustained a brain MRI or 
scan. The BENQ battery consists of eleven tasks using numbered 
data in daily life activities (handling schedules, dealing with 
coins, etc.) and was formerly normalised in healthy controls. 
Both numerical batteries, BENQ and TLC2 were proposed to the 
patients in pseudorandom order. Results: Age ranged from 22 to 
59 years old with a mean of 44. All patients were autonomous 
for daily life activities (Barthel over 90). Time between stroke 
and assessment ranged from one to eighty months. 75% of the 
patients claimed they felt impaired when dealing with numbers in 
daily life activities. Executing the BENQ lasted less than an hour 
for all patients (30–55 min). Eight patients (66%) presented with 
pathological scores. Scores significantly correlated with analytic 
assessment (TLC2). Conclusion: Aphasic outpatients often present 
with impaired numerical competence. Rapid and ecological assess-
ment of their difficulties is provided by the BENQ. We proposed 
this assessment for outpatients considering that inpatients rarely 
need numerical competence. We now propose this assessment 
and subsequently when needed a specific rehabilitation focused 
on numbers processing.
References:
1. La batterie de Ducarne.
2. Le TLC2.
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ADultS With BilAtErAl SpAStic cErEBrAl 
pAlSy ArE At riSK For An inActivE 
liFEStylE
Nieuwenhuijsen C.1, van der Slot W.M.A.1,2, Roebroeck M.E.1, 
Stam H.J.1, van den Berg-Emons H.J.G.1

1Erasmus Medical Centre, Dept. of Rehabilitation, Rotterdam; 
2Rijndam Rehabilitation Centre, Rotterdam, The Netherlands

Introduction: Physical activity is an important aspect of a healthy 
lifestyle. No data are available on this aspect in adults with bilateral 
spastic cerebral palsy (CP). Aim: To quantify the level of everyday 
physical activity (PA) in adults with bilateral spastic CP and to 
study its correlates. Patients and Methods: Fifty-six adults with 
bilateral spastic CP (mean age 36.4±5.8 years, 62% male) par-
ticipated. About 75% had a high level of gross motor functioning 
(GMFCS level I or II). We measured level of everyday PA with 
an accelerometry-based Activity Monitor. Main outcomes were 
duration of dynamic activity in minutes/day (composite measure of 
walking, running, cycling, wheelchair-propulsion and non-cyclic 
movements), and intensity of activity (motility, in gravitational 
acceleration [g]). We compared outcomes in CP with able-bodied 
controls. Results: Duration of dynamic activity in adults with CP 
was 116±53 min/day and intensity of activity was 0.020±0.007g. 
Women with CP were less physically active than able-bodied 
controls (121 min/day for CP versus 175 min/day for controls, 
p=0.00); for men this difference was not significant (113 min/day 
versus 136 min/day, p=0.11). In both women and men, intensity 
of activity was lower than in controls (in women: 0.021 g for CP 
versus 0.028 g for controls, p=0.03; men: 0.019 g versus 0.027 g, 
p=0.00). Adults with a higher level of gross motor functioning had 
higher duration (p=0.00) and intensity (p=0.00) of dynamic activity 
than those with a lower level of gross motor functioning. We found 
no differences for other personal and CP-related characteristics 
(age, gender, level of education, limb distribution of paresis and 
spasticity). Conclusions: Adults with bilateral spastic CP, and 
particularly those with a lower level of gross motor functioning, 
are at risk for an inactive lifestyle.

o242
Eu’rEKA’: A multiDiSciplinAry 
rEhABilitAtion progrAmmE For ADjuvAnt 
trEAtED WomEn With BrEASt cAncEr
Van Ruymbeke B.1, Cocquyt V.1, Van Belle S.1, 
Vanderstraeten G.2,3, De Smet K.3, Bourgois J.1,2,3

Ghent University Hospital, 1Depts. of Medical Oncology and 
2Physical Medicine and Rehabilitation, Centre of Sports Medicine, 
Ghent; 3Ghent University, Faculty of Medicine, Dept. of Rehabili-
tation Sciences and Physical Therapy, Ghent, Belgium
Introduction: Breast cancer is the most important cancer in women. 
In the period of 2000–2001, a total of 10,240 women with invasive 
breast cancer were registered in Flanders. Medical interventions 
have documented survival advantages but have a substantial im-
pact on the quality of life of these patients. A multidimensional 
approach including physical and psychological interventions and 
lifestyle accompaniment could be effective to face the problems 
of women diagnosed with breast cancer. Aim: A controlled trial 
was conducted to examine the effects of a group multidisciplinary 
rehabilitation programme on health-related QOL and aerobic fit-
ness in breast cancer survivors. Patients and Methods: Fifty-nine 
women (mean age 51.47 years; standard deviation, 9.07 years) 
who had completed treatment for breast cancer were assigned 
to an intervention group (n=26) or a control group (n=33). The 
intervention group participated in a multidisciplinary programme 
including exercise and interactive sessions, two times per week. 
Assessments were conducted at baseline and after the rehabilitation 
programme (12 weeks). The endpoints were health-related QOL 
(MOS SF-36), aerobic capacity (maximal incremental exercise test 

on a treadmill) and body composition (skinfold measurements). 
Generalized Linear Model (GLM) procedure was used to analyse 
the effects of the intervention within groups and between the ex-
perimental and control group. Results: Significant improvements 
(p<0.01) were recorded in the intervention group for maximal 
aerobic capacity (absolute and relative), time till exhaustion, 
velocity at the anaerobic threshold, heart rate at 3–4–5–6 km/h, 
Borg scale score at 3–4–5–6 km/h and the physical dimension of 
health related QOL. Significant differences (p<0.05) that favored 
the intervention group relative to the control group were maximal 
aerobic capacity (absolute and relative), time till exhaustion, heart 
rate at 4–5 km/h and Borg scale score at 4–5–6 km/h. The interven-
tion did not improve body composition (p>0.05) as measured by 
changes in body weight, body mass index and skinfold measure-
ments. Conclusion: A multidimensional rehabilitation programme 
has beneficial effects on health-related QOL and aerobic exercise 
capacity of breast cancer survivors.

o243
improving QuAlity oF liFE AnD rE-
EmploymEnt For BrEASt cAncEr 
SurvivorS By oFFEring ASSiStAncE in 
rEhABilitAtion
Desiron H., Knippenberg E., Willems B., Neerinckx E.
PHL University College, Dept. of Health Science, Hasselt, Belgium

Introduction: There is not enough systematic and scientifically 
founded knowledge concerning the way the perception of qual-
ity of life and role of work evaluates with people after cancer in 
Belgium. Aim: The aim of this 3 year study is to set up, perform 
and evaluate an occupational therapy (OT) support that focuses 
on the professional and social rehabilitation of cancer survivors. 
In relation to the set up and performing of this OT support, the 
accent will be on re-employment and resuming significant (and 
manageable) forms of spending time for cancer survivors. In the 
process of evaluating, the accent will be on the influence of this 
OT on the quality of life (QOL). Secondary, prognostic factors 
are studied that may have an influence on the improvement of 
the QOL through the OT. Methods: In the first year of the project 
there was a desk-research and case-study. The goal of the first 
year was gather as much information as possible about breast 
cancer, re-employment and QOL. In the second year there was the 
testing of the OT instruments, selected based on the result of the 
desk-research. The third year consists of a qualitative survey. The 
goal is to explore the possibilities for a successful re-employment 
by using the OT instruments. The success will be measured by 
a possible evolution of perceived quality of life. Results: From 
preliminary results of 12 participants (qualitative survey) it can 
be concluded that the information found in the desk-research 
corresponds to the findings and experiences of the participants in 
the case-study. After the first year, the approach of Burt (2001) 
was selected for further use. This approach uses a 3-step method 
to make re-employment more feasible. Conclusion: The project 
is still running. Therefore it is only possible to make preliminary 
conclusions. One of these conclusions is that the QOL of cancer 
survivors will increase due to the OT, that focuses on the profes-
sional and social rehabilitation.
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thE EFFEct oF A multiDiSciplinAry 
rEhABilitAtion progrAm on thE 
phySciAl AnD pSychoSociAl conDition oF 
oncologicAl pAtiEntS
Gorris C., Claes G., Van Hoof E., Charlier C., Peers K. 
Virga Jesse Hospital, Dept. of Physical Medicine and Reha-
bilitation, Hasselt; UZ Leuven, Dept. of Physical Medicine and 
Rehabilitation, Belgium

Introduction: After primary treatment, cancer patients experi-
ence symptoms which impair physical, psychological and social 
functioning. A frequent complaint is fatigue, which has a negative 
influence on daily activities and quality of life. In 2003, a study of 
a multidisciplinary rehabilitation program for patients with an on-
cological pathology in the Virga Jesse Hospital in Hasselt, Belgium, 
was started. Aim: The object of this preliminary investigation was 
to study the influence of a multidisciplinary rehabilitation program 
on the physical and the psychosocial condition of patients with 
an oncological pathology. Patients and Methods: 129 oncological 
patients were included in the study and evaluated before and after 
a 13 weeks rehabilitation program and one year later. The rehabili-
tation program incorporated a physical and psychosocial module 
of training. To evaluate the psychosocial condition of the patients 
standard questionnaires were used: Tampa scale for kinesiophobia, 
Fact-Fatigue scale for fatigue and EORTC QLQ-C30 for quality of 
life. The physical condition was measured with functional strength 
tests, a sit-and-reach test and a cycling test. Results: Compared to 
baseline, the score of the Fact-Fatigue scale (p<0.001 after 13 weeks 
and after one year) and the majority of items of the EORTC QLQ-C30 
(p<0.001 after 13 weeks and after one year) increased significantly. 
The scores of the Tampa scale for kinesiophobia were comparable 
before and after the rehabilitation program. The results of the sit-and-
reach test (p<0.001) and most of the muscle strength tests (p<0.001) 
were significantly better at the end of the rehabilitation program. The 
cycling test showed an increase of the mean maximum resistance and 
of the effort duration (p<0.001). Also the maximal oxygen uptake and 
the anaerobe ventilatory threshold during the cycling test increased 
significantly (p<0.01). Conclusion: A multidisciplinary rehabilitation 
program seems to improve the physical and psychosocial condition 
of oncological patients and appears to have a positive influence on 
fatigue and quality of life after the primary therapy. Further inves-
tigation regarding content, duration and indication of oncological 
rehabilitation programs seems warranted.

o245
vAliDAtion oF thE SpAniSh vErSion oF 
thE FActB+4, A SpEciFic QuEStionnAirE 
For rElAtED BrEASt cAncEr uppEr limB 
lymphEDEmA 
Belmonte R., Garin O., Tejero M., Segura M., Sanz J., 
Guillen A. 
Hospital Mar-Esperança, Institut Municipal Investigació Mèdica, 
IMAS, Barcelona, Spain
The Functional Assessment of Cancer Therapy Questionnaire for 
Breast cancer (FACT-B) measures the impact on quality of life. It is 
composed by 5 subscales (Social, Physical, Emotional, Functional, 
and Breast) and a General score. To determine the arm morbidity im-
pact in those patients, 4 items which were validated in United King-
dom (FACT-B+4) were added. Objective: To validate the FACT-B+4 
Spanish version to measure the impact of upper limb lymphedema in 
breast cancer patients. Patients and Methods: Comprehensibility of 
the Spanish version was assessed by cognitive debriefing interviews 
to 10 patients. Afterwards, it was self-administered, together with 
the SF-36 Health Survey, on two different samples: A) 30 patients 
with upper limb lymphedema after breast cancer surgery; and B) 30 
patients with incident breast neoplasm. Reliability was evaluated 
at two levels: internal consistency with Cronbachs’s alpha, and 

reproducibility with the Intraclass Correlation Coeficient (ICC) in 
test-retest to sample A after 7 days. Mann-Whitney U test was used 
to assess discriminant validity of the arm subscale among known 
groups (patients with and without lymphedema). Spearman’s rank 
correlations with SF-36 scores were used to assess convergent 
validity. Results: Cognitive debriefing showed a good enough com-
prehension for the whole questionnaire content, so no change was 
needed. None of the dimensions showed relevant floor or ceiling 
effect. The scores of the FACT-B+4 achieved the internal consist-
ency standard for group comparisons (0.7) except for Emotional 
and Breast Cancer (0.54 and 0.59, respectively). Functional, Arm 
and General scores achieved the standard proposed for individual 
comparisons: 0.9. Test-retest showed stability with an ICC equal or 
higher than 0.7 for all scores except for Social and Emotional (0.4 
and 0.6 respectively). Moderate correlations were found between 
SF-36 and 3 subscales of the FACT-B+4 (Physical, Functional, and 
Arm), as well as with the General score. The arm score showed sig-
nificant differences between patients with and without lymphedema 
(p<0.001). Conclusion: The Spanish FACT-B+4 is reliable, valid, 
and equivalent to the original; with the exception of Emotional 
domain which showed reliability problems in our lymphedema 
sample. These findings support the FACT-B+4 use as a standard 
outcome of arm morbidity in breast cancer patients.

o246
AltErED 3-DimEnSionAl KinEmAticS oF 
thE ShoulDEr FolloWing trEAtmEnt For 
BrEASt cAncEr
Shamley D., Srinaganathan R., Oskrochi R., Lascurain-
Aguiberra I, Sugden E.
Oxford Brookes University, Oxford, UK
Introduction: A recent report from our laboratory has shown de-
creased muscle activity and size in key muscles acting at the shoulder 
(1). Altered muscle function at the shoulder means the potential ex-
ists for microtrauma and long term pain (2). However, no study has 
measured the effect on three-dimensional scapulothoracic motion in 
relation to glenohumeral motion in women treated for breast cancer. 
Aim: The primary aim of this study was to determine the kinematics 
of the glenohumeral joint and the scapulothoracic plane in relation 
to patient reports of pain and disability. Patients and Method: 202 
women treated for unilateral carcinoma of the breast filled out the 
Shoulder Pain and Disability Index (SPADI). 3D - kinematic data 
for the humerus and scapula was recorded using the FASTRAC 
PolhemusTM system during elevation of the arm (scaption) on the af-
fected and unaffected side. Results: Significant differences (p<0.001) 
in scapular kinematics were most notable during the critical phase 
of arm elevation and during eccentric arm movement. High levels 
of pain and disability were significantly associated with a loss of 
posterior tilt of the scapula on the affected side. Conclusion: This 
study has shown distinct loss of normal scapulohumeral rhythm in 
women treated for breast cancer. 
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1. Shamley D, et al. Changes in shoulder muscle size and activity following 
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2. Ludewig PM, Cook TM. Alterations in shoulder kinematics and associated 
muscle activity in people with symptoms of shoulder impingement. Phys 
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Physical deconditioning plays an important role in the etiology of 
cancer related fatigue (CRF). Whole body vibration (WBV) can 
be used to improve muscle strength and to break through the vi-
cious circle of CRF. Twenty breast cancer survivors (Experimental 
Group-EG: 50.25±6.32 years) and twenty healthy women (Control 
Group-CG: 49.10±4.62 years) performed static squats on a vibrating 
platform (Fitvibe Medical) at 0–20–30–40–50 Hz. Subjective fatigue 
was measured by a combination of the Visual Analogue Scale (VAS) 
and the Borg scale. Muscle activity (Root Mean Square-RMS) of 
the m. rectus femoris (RF), m. vastus medialis (VM), m. biceps 
femoris (BF), m. tibialis anterior (TA) and m. gastrocnemius (G) 
was recorded through use of surface electromyography (EMG). 
Generalized Linear Model procedure was used to analyse the ef-
fects of the intervention within groups and between EG and CG. No 
significant differences (p>0.05) were found between EG and CG for 
subjective fatigue and muscle activity. Significant lower VAS-Borg 
scores (p<0.05) were found in both groups at 20 and 30 Hz than at 
40 and 50 Hz. No significant differences (p>0.05) were found for 
subjective fatigue between 20 and 30 Hz. RMS (VM) was significant 
higher (p<0.05) at 20-30 Hz than at 40–50 Hz. No statistical differ-
ences were found between RMS (VM) at 20 Hz and RMS (VM) at 
30 Hz (p>0.05). No significant differences (p>0.05) were found for 
RMS (RF, BF, TA and G) at 20–30–40–50 Hz. No adverse events 
were reported. WBV can be considered as a safe intervention in 
breast cancer survivors. The optimal training frequency seems to 
be between 20 and 30 Hz. Due to the specific nature of the exercise 
(static squat), VM and RF were most recruited.

o248
multiDiSciplinAry pulmonAry 
rEhABilitAtion in rADicAlly trEAtED 
lung cAncEr pAtiEntS: A pilot StuDy
Salhi B., Derom E., van Meerbeeck J.
Dept. of Respiratory Medicine, Ghent University Hospital, Ghent,  
Belgium

Introduction: The radical treatment for early stages (I-II) of lung 
cancer includes surgery or radiotherapy, both with/without chemo-
therapy. Lung cancer and its treatment are known to contribute 
to muscle weakness, atrophy and functional impairment. Aim: To 
assess the effects of multidisciplinary pulmonary rehabilitation in 
patients with lung cancer. Methods: Patients with lung cancer or 
mesothelioma, radically treated, either by surgical resection with or 
without perioperative chemotherapy and thoracic radiotherapy were 
included. Participants had to be younger than 75 years without severe 
cardiac, neurological and orthopedic co-morbidity interfering with 
exercise training. The following variables were measured at baseline 
and after 12 weeks of rehabilitation. The program consisted of 90 
min sessions, 3 times a week. Results: The table shows the effects of 
rehabilitation of 10 patients (8 lung carcinoma and 2 mesothelioma), 
who were all treated with surgery (6 pneumectomy/4 lobectomy) 
and chemotherapy. 5 patients had adjuvant radiotherapy. 

At baseline 
(n=10)

After 12 weeks 
(n=10) p

FEV1 (% pred.) 63±19 55±12 0.037
BMI 22±5 23±5 0.128
Workload (% pred.) 47±13 60±16 0.028
VO2max. (% pred.) 58±6 69±14 0.006
6 MWD (m) 470±100 529±78 0.009
6 MWD (% pred.) 69±11 78±9 0.011
Quadriceps force (% pred.) 59±12 65±12 0.123
Handgrip force (% pred.) 62±32 69±32 0.049
Pimax (% pred.) 54±21 67±19 0.074
CRDQd (points) 19±5 26±5 0.012

Fev1: Forced expiratory volume in 1 sec; BMI: Body mass index; 
VO2max: Maximal Oxygen consumption; 6MWD: 6 minute walking 
distance; Pimax: Maximal Inspiratory Pressure; CRDQd: Chronic 
Respiratory Disease Questionnaire dyspnea

Conclusion: Patients with lung cancer have a decreased exercise 
capacity, muscle force and an increased level of dyspnea after 
their radical treatment. A statistical significant improvement of 
exercise capacity and dyspnea is observed after 12 weeks of 
multidisciplinary rehabilitation. 

o249
DiAgnoSiS AnD trEAtmEnt oF multiplE 
myElomA
Méndez K.V., Cuenca C., Flores I., Barca I., Gómez A., 
Lopez E.
Physical Medicine and Rehabilitation Dept., Clinico San Carlos 
Hospital, Madrid, Spain

Introduction: Multiple Myeloma (MM) is a disease characterized 
for the high production of monoclonal inmunoglobulin (M Protein) 
in blood and urine, furthermore plasmatic cells collected in the 
bone marrow. The bone is the source of the extramedular form, this 
is called bone Plasmocitom; also exist another form originated in 
other tissues, as gastrointestinal and respiratory system, and this 
is called extramedular Plasmocitom. Objective: To estimate the 
frequent clinical presentation of the patients diagnosed of Multiple 
Myeloma in our Hospital. Patients and Methods: We designed a 
descriptive transversal study. 23 patients diagnosed of MM during 
the first six months of 2006 were enrolled. Information extracted 
from the Hospital General Archive using a designed form. The 
statistic analysis used was SPSS. Variables: age, gender, clinical 
presentation, diagnosis, treatment and following period. Results: 
the average age was 68 years old; males (40.9%) females (59.09%); 
4 registered deaths. The frequent clinical presentation: anemia 
(30%), bone pain (25%), vertebral fracture (12.5%), infections and 
renal failure (10%), hemorrahge and pathological fracture (5%), 
neurological affectation (2.5%). Frequent clinical presentation 
during hospitalization: dyscrasia (anemia 25%, neuthropenia 20%, 
thrombocytopenia 14%) and bone pain (14%). Each patient was un-
der blood test, proteinogram and bone marrow aspiration. Skeletal 
survey was made in 80% of the cases. Treatment: Pharmacotherapy 
(44%), bone marrow transplant (22%), surgical treatment (11.1%) 
rehabilitation (11.1 %) and palliative care (11.1%). Half of the pa-
tients were followed-up during a period of 2–5 years. Conclusion: 
Multiple Myeloma affects the locomotor system in the early and 
chronic stages of the illness.We recommend to all professionals 
of Physical Medicine and Rehabilitation to get involved with the 
treatment and following-up of Multiple Myeloma.
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EFFEct oF high DoSE Botulinum toXin 
injEction on impAirmEnt, Activity AnD 
pArticipAtion Among StroKE pAtiEntS 
prESEnting With A StiFF-KnEE gAit

Caty G.D., Detrembleur C., Bleyenheuft C., Deltombe T., 
Lejeune T.M.
Cliniques Universitaires Saint-Luc, Université Catholique de 
Louvain, Physical Medicine and Rehabilitation Dept., Brussels, 
Belgium

Introduction: Walking is an essential activity for daily life and 
social participation, and is frequently limited after stroke (WHO-
ICF). A lack of knee flexion during the swing phase (stiff-knee) 
is one of the impairments restricting walking ability among 
hemiparetic spastic patients. Aim: To study the effect of botuli-
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num toxin type A (BTX) injection in several spastic muscles on 
impairments, activity and participation of chronic stroke patients 
presenting with a stiff-knee gait. Patients and Methods: Twenty 
chronic hemiparetic post-stroke patients with stiff-knee gait and 
able to walk on a treadmill were recruited. BTX was injected into 
several spastic muscles: the Rectus Femoris (RF, 200U), Semi-
tendinosus (ST, 100U) and Triceps Surae (TS, 200U). Patients’ 
neurological impairments (Ashworth scale, Duncan-Ely test, SIAS 
and instrumented gait analysis), activity (ABILOCO and 10m 
walking test) and participation (SATISPART-Stroke and SF36) 
were assessed before and 2 months after injection. Results: The 
BTX injection reduced the impairments: improved SIAS (56.5 
[48–63] to 56.5 [52.5–63], p<0.001) and reduced RF muscle tone 
(2 [1–2.5] to 0 [0–1], p<0.001) and ST muscle tone (1 [1–1.5] to 
1 [0–1], p<0.001). Gait analysis objectified an increased knee 
flexion during the swing phase (21.6±19.6 to 27.2±16.5°, p=0.03), 
a decreased external mechanical work (0.66±0.38 to 0.59±0.25 J 
kg-1 m-1, p=0.04) and a lower energy cost (5.8±1.9 to 4.9±1.9 J 
kg-1 m-1, p=0.03). The patients’ locomotion ability (ABILOCO) 
was improved (2.2±1.9 to 3.2±2.1 logits, p=0.03). The participa-
tion remained unchanged. Conclusion: High doses BTX injection 
improves the stiff-knee gait and the locomotion ability in adult 
stroke patients. 
Reference: 
1.  Stoquart GG, et al. Effect of botulinum toxin injection in the rectus femoris 
on stiff-knee gait in people with stroke: a prospective observational study. 
Arch Phys Med Rehabil 2008; 89: 56–61.
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phySicAlly compEtEnt WomEn With 
jumping mEchAnogrAphy
Dionyssiotis Y.1,2, Michas G.1, Galanos A.1, Lyritis G.P.1, 
Papaioannou N.1

1Laboratory for Research of the Musculoskeletal System, Uni-
versity of Athens, KAT Ηospital, Kifissia; 2Rehabilitation Dept., 
Rhodes General Hospital, Rhodes Island, Greece
Introduction: In the study of muscle performance, movement has 
to be described in terms of velocity and acceleration. Force causes 
acceleration and each movement is the action of force along a 
distance in a certain time, has therefore measured as power. Aim: 
The purpose of this study was to analyze parameters of locomotor 
system in Greek women. Patients and Methods: We measured the 
objective parameters of movement with the mechanography system 
in Leonardo platform (Novotec, Germany) in 90 healthy women, 
aged 20–79 years (years), separated according to age decade in 6 
groups: group 1 (n=11): 20–29 years, group 2 (n=7): 30–39 years, 
group 3 (n=14): 40–49 years, group 4 (n=21): 50–59 years, group 
5 (n=12): 60–69 years, and group 6 (n=16): 70–79 years. This 
system measures forces (N) applied to the plate over time, calcu-
lates through acceleration the vertical velocity (m/sec) of centre of 
gravity and using force and velocity it calculates power (Watt) of 
vertical movements. Women performed a counter-movement jump 
(brief squat before the jump) with freely moving arms. Τhe value 
Helios Fitness Index (HEL.F.I.) was based on the work of Runge 
M. in the German population. Α value of 100% corresponds to the 
average value of the Greek healthy women of our material of the 
same age according to power/body weight parameter.  Results: Body 
weight and BMI were gradually increased. On the contrary height 
and all kinetic parameters (force, velocity, jump height, power and 
power/weight) were statistically decreased during ageing and HEL.
F.I. % was significant decreased in each age decade. Conclusion: 
The results suggest that in women a decline in the kinetic parameters 
is expected. Possible reasons are changes in body composition, 
reduction of skeletal mass and tendons properties.
Reference:
1. Runge M, Schacht E. Multifactorial pathogenesis of falls as a basis for 
multifactorial interventions. J Musculoskelet Neuronal Interact 2005; 5: 
127–134.
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rEDucES SKElEtAl muSclE protEin 
DEgrADAtion AnD StimulAtES inSulin liKE 
groWth FActorS in An AgE AnD currEnt 
DEpEnDEnt mAnnEr
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Goll A.4, Roth E.5, Quittan M.1 
1Institute of Physical Medicine and Rehabilitation; 2Dept. of 
Surgery; 3Institute for Pathology and Microbiology, SMZ South, 
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Introduction: Protein catabolism associated with surgical interven-
tions leads to reduced muscle strength, increased clinical complica-
tions and prolonged convalescence. Immobilisation is suggested as a 
major stimulus for muscle wasting. Moreover, it has been shown that 
protein degradation is highly increased whereas protein synthesis is 
reduced. Aims: This study investigates the potency of neuromuscular 
electrical stimulation (NMES) on skeletal muscle growth factors and 
degradation parameters in major abdominal surgery patients. Patients 
and Methods: This observer blind study included 26 patients after 
major abdominal surgery mainly due to cancer aged 60±10 years. 
Starting on the first postoperative day one randomly assigned thigh of 
each patient was treated on 4 consecutive days with NMES whereas 
the other leg was used as sham-stimulated control. Thereafter muscle 
biopsies from both legs were performed. Differences in mRNA level, 
protein expression and enzyme activity between legs were analysed 
by cross-over analysis of variance. Results: NMES significantly in-
creased total RNA content and total sarcoplasmatic protein content. 
NMES significantly reduced ubiquitin-conjugated sarcoplasmatic 
proteins and proteasome activity. The mechano growth factor mRNA 
level correlated positively with the applied current and negatively 
with the BMI of the patients. The increase in insulin like growth 
factor-1Ea mRNA after NMES correlated negatively with the age 
of the patients. Conclusion: This study shows that NMES increases 
total RNA content and reduces parameters of protein degradation 
in postoperative patients. Moreover, the induction of growth factors 
by NMES reveals dependency on BMI, age and applied current. 
Therefore, we conclude that NMES is a useful clinical tool to treat 
acute protein catabolism in surgical patients. 

o253
DiAgnoSiS AnD trEAtmEnt oF BAlAncE 
impAirmEnt in nEuropAthic AnD non 
nEuropAthic DiABEtic pAtiEntS
Gimigliano F., Iolascon G., Saccomanno F., Gimigliano R. 
Dept. of Rehabilitation Medicine, Second University of Naples, 
Naples, Italy
Introduction: Diabetes is a worldwide diffused chronic disease. Ac-
cording to the WHO, there are about 170 million people suffering 
from it and by the year 2030, this number is expected to double. 
Its complications are all due to small and large vessels diseases, 
and peripheral neuropathy is surely the greatest cause of morbidity 
and mortality in diabetic patients. Peripheral neuropathy can cause 
dysesthesia, pain and gait imbalance, thus representing an impor-
tant cause of disability in diabetic subjects. Aim: We conducted a 
prospective study investigating on the role that physical exercise 
plays on the risk of falls and balance in neuropathic and non 
neuropathic diabetic patients. Patients and Methods: We recruited 
20 diabetic patients, 10 affected by peripheral neuropathy and 10 
without neuropathy. All of them underwent balance evaluation 
with 3 tests (Unipedal Stance Time Test, Tinetti Balance Scale e 
Get Up and Go Test), before and after a specific balance training.  
Results: Patients with neuropathy presented a significant increase 
of the risk of fall compared to the other group. After the training 
period, all patients presented an improvement in balance based 
on the three tests. In particular, the Tinetti Bilance Scale showed 
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a statistical significant improvement in the group of patients with 
neuropathy and the Unipedal Stance Time Test resulted to be useful 
to identify neuropathic patients. Conclusions: Balance disorders 
are typical in diabetic patients with neuropathy. Physical activity 
has beneficial effects on balance in both groups, thus reducing the 
risk of falls. Unipedal Stance Time Test and Tinetti Balance Scale 
are good predictors of neuropathy. Tinetti Balance Scale is the gold 
standard to assess improvements in balance after training.
References:
1. Nakhanakhup C, et al. Regular physical exercise in patients with DM2. 
Eur Rev Phys Act 2006; 3: 10–19.
2. Tinetti M. Performance-oriented assessment of mobility problems in 
elderly patient. JAGS 1986; 34: 119–136.
3. Richardson JK, et al. A focused exercise regimen improves clinical 
measures of balance in patients with peripheral neuropathy. Arch Phys Med 
Rehabil 2001; 82: 205–209.
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EFFEct oF trAnScutAnEuS ElEctricAl 
nErvE StimulAtion on SEnSory Function 
in pAtiEntS With pAinFul DiABEtic 
polynEuropAthy
Moharič M.
Faculty of Medicine of University in Ljubljana, Dept. for Physical 
and Rehabilitation Medicine, Ljubljana, Slovenia
Introduction: Pain in diabetic neuropathy can develop as a symptom 
(1) and can be treated with various agents, including transcutaneous 
electrical nerve stimulation (TENS). Several theories are used to 
explain the inhibition of pain with TENS, the most commonly used 
is the gate control theory of pain (2). Quantitative sensory testing 
(QST) is an established method of studying the perception of activ-
ity within C, Aδ and Aβ fibers, which can all be affected in painful 
diabetic neuropathy (PDN). Aim: To determine whether managing 
pain with TENS in PDN influences sensory function examined with 
QST. Methods and Patients: Thirty patients with PDN were treated 
with TENS three consecutive hours a day for three weeks. The effect 
of the treatment was evaluated by the visual analogue scale (VAS), a 
thermotest, vibratory testing and von Frey’s hair. Results: In all the 
patients, thermal-specific and thermal pain sensitivity determination 
showed remarkable quantitative and qualitative abnormalities in all 
the measured places. The vibration and touch perception thresholds 
were abnormal in the majority of the patients. After the therapy 
with TENS, the percentage of patients with qualitative abnormali-
ties decreased, together with reduced thresholds in dorsum of the 
foot, lateral leg and anterior thigh. The measurements of vibration 
and touch perception thresholds did not show changes. After the 
therapy on VAS, the patients experienced on average 48.5%(±54.0) 
regression of pain. Conclusions: TENS with the activation of large 
sensory myelinated fibers subserving touch, pressure and vibration 
(Aα and Aβ) influences small myelinated (Aδ) and unmyelinated 
(C) fibers. This effect can be confirmed with a thermotest. The 
thermotest could be used for the assessment of the effectiveness 
of therapy with TENS.
References: 
1. Thomas PK, Brown MJ. Diabetic polyneuropathy. In: Dyck PJ, Thomas 
PK, Asbury AI, Winegrad D, Porte D eds. Diabetic neuropathy. Philadelphia: 
WB Saunders; 1987: p. 56–65.
2. Melzack R, Wall PD. Pain mechanisms: a new theory. Science 1965; 150: 
971–979.
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thE EFFEctS oF virtuAl rEAlity 
trEAtmEnt uSing plAyStAtion ii EyEtoy 
gAmES on gAit SymmEtry AFtEr StroKE
Binay V., Yavuzer G., Atay M.B.
Ankara University, Faculty of Medicine, Dept. of Physical Medi-
cine and Rehabilitation, Turkey

Introduction: Virtual reality (VR) has the capability of creating an 
interactive, motivating environment where intensity of practice and 
feedback can be manipulated to create individualized treatment 
sessions. Sony ‘Playstation II EyeToy’ is a low-cost video-capture 
system, which provides the opportunity to interact with virtual ob-
jects that can be displayed on a standard TV monitor. In this study, 
we investigated the effects of congruent virtual reality as provided 
by PlayStation II EyeToy games on weight shifting to the paretic 
limb and gait symmetry. Materials and Methods: Twenty inpatients 
with hemiparesis (mean age 61.1 years) all within 12 months post-
stroke (mean time since stroke 4.0 months) were assigned to the 
treatment groups. In addition to a conventional stoke rehabilitation 
(CSR) program, 5 days a week, 2–5 h/day, for 4 weeks, the VR group 
(n=10) received 30 min/day of weight bearing, reaching, kneeling 
and stepping treatment, using Playstation II EyeToy ‘Goal Attack’, 
‘Kung-Fuu’, ‘MrChef’, ‘Dig’ and ‘Home-Run’ games whereas the 
control group (n=10) watched the games for the same duration but 
did not involve into the games physically. Quantitative gait analysis 
was performed at 0 month (pre-treatment), and 4 weeks after the 
treatment. Main outcome parameters were spatio-temporal asym-
metry ratios (single-support time and step length) and first peak of 
vertical ground reaction force (GRF). Results: Both groups were 
similar in terms of baseline clinical characteristics. The difference 
between before-after change scores of the groups was significant for 
GRF (p<0.039) in favour of VR group. No significant differences 
were found between the groups for the spatio-temporal asymmetry 
ratios (p=0.346). Conclusion: Virtual reality treatment using Play-
Station EyeToy games in addition to a CSR is more beneficial in 
terms of weight bearing on the paretic side than a similar treatment 
without VR therapy after stroke.

o256
myopAthy in crpS-i: DiSuSE or nErvE lESion?
Hulsman N.M., Geertzen J.H.B., Dijkstra P.U., 
van den Dungen J.J.A.M., den Dunnen W.F.A.
Centre for Rehabilitation, University Medical Centre Groningen, 
University of Groningen, The Netherlands
Background: The diagnosis Complex Regional Pain Syndrome 
type I (CRPS-I) is based on clinical symptoms, including motor 
symptoms. Histological changes in muscle tissue may be present 
in the chronic phase of CRPS-I. Aim: The aim of this study was to 
analyze skeletal muscle tissue from amputated limbs of patients 
with CRPS-I, in order to gain more insight in factors that may play 
a role in changes in muscles in CRPS-I. These changes may be 
helpful in clarifying pathophysiology of CRPS-I. Methods: 14 pa-
tients with therapy resistant and longstanding CRPS-I, underwent 
an amputation of the affected limb. Histological analysis of muscle 
tissue from the amputated limb was performed. Results: In all 
patients extensive changes in muscle tissue were present, such as 
fatty degeneration, fiber atrophy and nuclear clumping, which did 
not seem to be related to duration of CRPS-I prior to amputation. 
In 2 patients large group atrophy was present, suggesting nerve 
damage. Comparison between subgroups in arms and legs showed 
no difference in severity of changes in muscle tissue. Intrinsic and 
extrinsic muscles were affected equally. Conclusion: Our findings 
show that in the chronic phase of CRPS-I extensive changes can be 
seen in muscle tissue, not related to duration of CRPS-I symptoms. 
Signs of denervation were present in 2 patients.

o257
EvAluAtion oF thE ADDEnBrooKE’S 
cognitivE EXAminAtion vAliDity in A 
BrAin injury rEhABilitAtion SEtting
Gaber T., Mannemela S.
Leigh Infirmary, Greater Manchester, UK
Background: Several reports have warned of the Mini Mental State 
Examination’s (MMSE) inability to detect gross high executive 
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function, memory and non-dominant hemisphere impairments, 
therefore, the routine use of MMSE in brain injury patients is 
unjustified. Addenbrooke’s Cognitive Examination-Revised (ACE-
R) has gained enormous popularity in dementia screening as it 
addresses the main shortcomings of MMSE and possesses its main 
advantages being quick and need minimal training to use. ACE-R 
use in a brain injury setting has never been reported. Aim: Our 
study aimed at evaluating the use of ACE-R and to establish its 
sensitivity compared to MMSE in a cohort of brain injury patients. 
Method: ACE-R was administered to a cohort of chronic brain 
injury patients. All patients had a cognitive impairment which was 
severe enough to prevent them working or studying. Patients with 
significant sensory, communication or physical impairments were 
excluded. Results: Thirty-six patients were recruited, 31 males with 
a mean age of 37 years. For an upper cut off value of 27/30 for 
MMSE and 88/100 for ACE-R, their sensitivities were 36% and 
72%, respectively. For a lower cut off value of 24/30 and 82/100 the 
tests sensitivities were 11% and 56%, respectively. Analysis of the 
ACE-R subtests indicated that memory and verbal fluency subtests 
showed the most dramatic impairment in our population. ACE-R 
was completed in 12–15 min in most cases. Conclusion: MMSE is 
insensitive as a screening test in brain injury patients. Our results 
showed ACE-R to be a sensitive, easily administered test.

o258
thE EFFEctS oF corticAl viSuAl FiElD 
DEFEctS on DynAmic viSuAl SEArch: 
inSightS For rEhABilitAtion 
Jacquin-Courtois S.1,2, Bays P.3, Leff A.3,4, Husain M.3,4 
1Service de Rééducation Neurologique, Hôpital Henry Gabrielle, 
Hospices Civils de Lyon, Saint Genis Laval; 2Espace et Action, 
UMR-S 864, INSERM - UCBL, Bron, France; 3Institute of Neurol-
ogy, University College London, London; 4National Hospital for 
Neurology and Neurosurgery, Queen Square, London, UK 

Introduction: Cortical Visual Field Deficits (CVFDs) are a frequent 
and common disorder occurring after brain injury. This incapacitat-
ing disorder causes impairments in particular in reading and visual 
search and exploration with disabling repercussions in patients’ eve-
ryday lives. But despite this functional impact, there is no consensual 
rehabilitation approach. Two main methods (one restorative and one 
compensatory) have been explored over the past decades, with the 
aim of improving function. The most effective methods seem to be 
based on an active learning for making exploratory saccades into the 
blind hemifield in order to bring targets into the seeing hemifield. 
The results usually show improvements in visual scanning patterns 
but with marginal benefit in term of functional outcome. Aim: Here 
we test a dynamic visual training approach to improve functional 
abilities in patients with CVFDs. The principle of the protocol was 
to train patients to make targeted eye movements into the blind part 
of the visual field, to help compensate for the visual field loss during 
everyday activities. Patients and Methods: Four healthy subjects 
and 4 patients with CVFDs have been tested. Scanning abilities was 
assessed with 3 new tasks (a visual search task, a rapid scanning 
task and a reading task). 3 evaluation sessions were performed: 2 
before and one after the training task. The training consisted of a 
novel ramp-step search paradigm that required subjects to pursue 
a stimulus (ramp phase) and then saccade to find its location when 
it suddenly jumped (step phase), either into an uncluttered or clut-
tered sector of space. Response times and errors were reported to 
the patient to provide online feedback of performance. The training 
task included several sessions, with an increasing difficulty gradient. 
Results and Conclusion: Preliminary results reveal different patterns 
of visual scanning and searching in patients compared to normal 
subjects. The results regarding effects of the training task will be 
discussed in relationship to the ability of different brain-damaged 
patients to learn new strategies for dynamic visual search.
References: 
1. Meienberg O, et al. Saccadic eye movement strategies in patients with 
homonymous hemianopia. Annals of Neurology 1981; 9: 537–544.

2. Zihl J. Visual scanning behavior in patients with homonymous hemianopia. 
Neuropsychologia 1995; 33: 287–303.
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Introduction and Aim: The aims were to assess the relations be-
tween the pelvic floor disorders and the pelvic morphology, yielded 
by the pelvic incidence angle that could be a predictive factor of a 
perineal descent and/or anal incontinence: these hypothesis are not 
documented. Patients and Methods: In a defecography retrospec-
tive study of 197 women, the perineal descent at rest and during 
straining were measured. Incidence (53°±9°, reliable morphologi-
cal parameter, independent of the subject position, constant for 
an adult, not related to age, no sexual difference) is measured 
between the line perpendicular to the sacral plate at its midpoint 
and the line connecting this point to the middle of the femoral 
heads axis. One way-Anova and a Pearson matrix correlation 
were used. Results: The incidence was significantly greater when 
the perineum was descent at rest (64° versus 59°). As predictive 
factor of perineal descent at rest, a great pelvic incidence (>62°) 
had a sensitivity (73%), specificity (82%), positive predictive value 
(81%) and negative predictive value (75%). Twelve patients with 
simultaneously an anal incontinence (liquid and/or faeces) and a 
great pelvic incidence (>62°) had a perineal descent at rest, and 
none was observed in the patients without this association; the 
difference was significant (p=0.02). Conclusion: With incidence 
>62°, a large overhang between the insertions increases the strains 
on the perineum which is rather horizontal. A great incidence 
could be considered as a predictive factor of perineal descent at 
rest before the apparition of the others admitted acquired with the 
age as parity, delivery, menopause, age, perineal surgery, obesity, 
diabetes, straining at stool, pudendal neuropathy.
References:
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An attempt of a complex treatment of micturition dysfunction devel-
oped as a result of post-traumatic sphincter-detrusor reflex atrophy 
of the urinary bladder has been presented in the paper. Prototypical 
electronic device has been designed and built which controls the 
pressure value at which the bladder is emptied considering that the 
pressure on the walls of the bladder functions as a stimulus which 
enhances the micturition reflex. Volumetric parameters of the urine 
actuate the generation of sound signals which inform the patient 
of the degree to which the bladder has been filled and generate a 
magnetic impulse which allows for additional collateral conditioning 
of the sphincter detrusor reflex. Aim: The aim of the project was 
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to test the URB1 device enabling: 1) intelligent control of opening 
and closure of urine outflow from catheter; 2) central conditioning 
of bladder reflex control through generation of sound signals and 
magnetic stimuli; 3) accumulation of urine in the urinary bladder 
to a determined level to prevent reflux; 4) electronic rehabilitation 
training program. Subjects and Methods: The tests were performed 
on 19 patients with a history of ThL spinal injury with symptoms of 
autonomous urinary bladder and no fracture to the vertebral body. 
Group A and B were subjected to: 1) selective exercises of the deep 
perineal pouch and pelvic muscles; 2) magnetotherapy, 3) group B 
– closure of the catheter; 4) group A: pre-programmed device URB-1 
controlling reflux of urine. The output data was compared after 14 
days and after removing the catheter. Conclusions: Group A shows 
better synchronisation in the rhythm of bladder filling and voiding 
during use of the catheter compared to group B. Better synchronisa-
tion of rhythm continues on after the removal of the catheter. 

o261
thE ASSociAtion BEtWEEn SuBjEctivEly AnD  
oBjEctivEly ASSESSED lEvElS oF SpASticity 
During DAily ActivitiES in complEtE Sci
Voerman G.E., Fleuren J.F.M., Erren-Wolters C.V., 
Witteveen H.J.B, Snoek G.J., Nene A.V., Kallenberg L.A.C., 
Rietman J.S., Hermens H.J.
Roessingh Research and Development, Enschede, The Netherlands
Background: Spasticity is a sensorimotor disorder associated with 
involuntary activation of skeletal muscles after upper motor neuron 
lesions (1). In clinical practice the opinion of the patient is often 
used to direct and evaluate its treatment. Being momentary, these 
observations are at risk of not well reflecting spasticity during daily 
life (2). Furthermore, it is not known whether the opinion of the 
patient corresponds well to spasticity observed in terms of invol-
untary muscle activity. Aim: To explore the association between 
subjectively perceived and objectively measured levels of spasticity 
during daily life activities. Patients and Method: Motor complete 
SCI patients were recruited; in these patients muscle activity is invol-
untary per se. Long-term sEMG recordings of 4 upper leg muscles 
(Rectus Femoris, Vastus Lateralis, Semitendinosus, Adductor group) 
were performed continuously. Synchronously, patients scored their 
perceived level of spasticity on a Visual Analogue Scale (VAS) for 
each activity performed. Amplitude, duration, and number of sEMG 
bursts were calculated per muscle for each activity. Linear Mixed 
Modelling was performed following Principal Component Analy-
sis (PCA) for sEMG parameters, to study the association between 
sEMG and VAS. Results: 173 h sEMG recordings (n=14) were 
obtained during which 263 activities were performed. VAS appeared 
significantly associated with number and duration of sEMG bursts 
in the four muscles, but not with amplitude. Percentage explained 
variance was low, i.e. 27%. Conclusions: Subjective and objective 
levels of spasticity observed during daily life in complete SCI are 
only marginally associated. Considering that sEMG recordings are 
closer to the definition of spasticity than subjective approaches, one 
could question the validity of subjective patient ratings for the as-
sessment of spasticity. The evaluation of spasticity management on 
muscle activity may therefore benefit from complementary objective 
assessments using long-term sEMG recordings.
References:
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With pAin, coping, AnD cognitionS in 
chronic SpinAl corD injurED pAtiEntS
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Introduction: Spasticity is a disabling, high incidence phenomenon 
after Spinal Cord Injury (SCI). Recent studies have shown that 
spasticity rated by patients is not strongly associated with spasticity 
assessed by clinicians and objective observations (1). One explana-
tion is that patient-ratings are influenced by pain and psychosocial 
concepts, like coping and cognitions (1). However, evidence on 
this relation is lacking. Aim: To explore the relation between pa-
tient-rated spasticity and pain, coping, and cognitions. Patients and 
Methods: Chronic complete SCI patients rated their spasticity and 
average pain intensity level using 100 mm Visual Analogue Scales 
(VASspasticity; VASpain). Coping strategies with regard to problems 
or events that require adaptation (e.g. spasticity) were measured 
with the seven subscales of the Utrecht Coping List (UCL) (2). 
Cognitions with regard to spasticity were measured with the three 
subscales of the Illness Cognition Questionnaire (ICQ) (3). Spear-
man correlations were calculated between VASspasticity, and VASpain, 
and subscales of the UCL and ICQ. Results: Results include the data 
of the first 14 patients. Median VASspasticity was 35 (min 20, max 80), 
with a median VASpain of 41 (3–65). Median UCL subscores were 
average compared to a healthy norm group for all subscales, except 
for ‘active approach’ at which the SCI population scored high. 
Median ICQ scores were 8 (6–15) for ‘helplessness’, 21 (8–24) for 
‘acceptation’, and 9 (6–19) for ‘disease benefits’ (maximum score 
24, norm score not available). VASspasticity was significantly associated 
with ‘active approach’ (r= –0.68, p=0.01) and ‘helplessness’ (r=0.56, 
p=0.05) only. Conclusions: Patients with higher levels of spasticity 
showed lower levels of actively approaching problems behaviour, 
and higher levels of helplessness. Further research should aim at 
unravelling causality as this may have implications for successful 
management of spasticity. 
References:
1.  Mahoney JS, et al. Arch Phys Med Rehabil 2007; 88: 287–94.
2.  Schreurs PJG, et al. Lisse: Swets & Zeitlinger; 1993.
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Introduction: Patients with spinal cord injury have a high probability 
to develop spasticity (1, 2). In decision making for optimal treat-
ment, both the clinical assessment and the patients’ perception play 
important roles. However, correlations between different self-report 
scales and clinical examination scores have been found to be low (3). 
Aim: To describe how spasticity in the lower limbs is perceived by 
patients with a complete spinal cord injury during daily activities. 
Patients and Methods: Twenty-six patients with complete spinal 
cord injury and spasticity in the lower limbs were recruited for this 
explorative cross sectional study. They filled out a questionnaire, 
developed for this study, about the perceived spasticity. Patients 
were asked to list up to 5 activities during which they perceived 
the highest degree of spasticity. The degree of perceived spasticity 
during each activity was measured with 10 cm Visual Analogue 
Scale (VAS). Borg scale (0–10) was used for assessing the amount 
of discomfort, due to spasticity, experienced during the activity. 
Patients also answered questions about the type of spasticity they 
perceived. Results: The registered activities were divided into 5 
groups: ‘changing position’ was the largest group (22.0%) with 
a median VAS of 6.8 (range 2.5–9.5) and median Borg scale of 3 
(range 1–7). Other groups of activities were ‘making a transfer’ 
(20.7%), ‘activities of daily living’ (17.1%), ‘being active’ (17.1%) 
and ‘being in same position for a long time’ (12.2%). Spasticity 
manifested as extension spasms (84.6%), flexion spasms and/or 
clonus (both 69.2%), and less often as continuous strain (57.7%). 
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Correlation between the VAS and Borg scale of the activities with 
the highest degree of perceived spasticity was moderate (Spearman’s 
rho=0.534, p=0.005). Conclusion: Patients with complete spinal 
cord injury experienced several manifestations of spasticity, extensor 
spasms being the most common. Many daily life activities elicited 
different manifestations of spasticity. Perceived degree of spasticity 
during an activity was only moderately related to the experienced 
discomfort during the activity. Possibly the discomfort is caused by 
more factors in addition to the perceived spasticity.
References: 
1. Skold, et al. 1999.
2. Lechner, et al. 2006.
3. Priebe, et al. 1996.
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Aim: In hemiparetic patients (H), the centre of pressure (CoP) is 
shifted toward the unaffected limb during quiet stance (1) and this 
asymmetry persists during gait (2). We have hypothesised that abnor-
malities of gait are correlated with degree of stance asymmetry and 
stability during quiet stance. Patients and Methods: In 15 patients 
with H and 17 normal subjects (N), position of CoP and its sway 
have been recorded during quiet stance with eyes open and closed 
(EC) on a force platform. Spatial-temporal variables of gait have 
been measured with baropodometry. Results: Medio-lateral (M-L) 
position of CoP in H was shifted toward the unaffected limb. Body 
sway was larger in H than N, the more so with EC, irrespectively 
of the side of lesion. No relationship was found between body sway 
and M-L CoP position across N or H. Regardless of the side of le-
sion, cadence and velocity were decreased, while duration of single 
support on the unaffected limb and duration of double support were 
increased. Degree of impairment of gait was correlated with M-L 
CoP position but not with body sway during quiet stance. Weakness 
of the affected lower limb was correlated with M-L CoP position 
and reduction of gait velocity. Conclusion: Both reduction of muscle 
force and M-L CoP position affect gait. Conversely, the absence 
of relationship between body sway and gait performance suggests 
that postural instability in H is not a limiting factor in gait ability. 
Stabilometry can help in measuring not only postural asymmetry 
and instability but also in predicting some variables of gait not oth-
erwise measurable without dedicated devices. These data strongly 
support the administration of exercises aimed to strengthen lower 
limb muscles and to increase postural symmetry in H.
References:
1. Dickstein R, et al. Phys Ther 1984; 64: 19–23.
2. Mizelle C, et al. Gait Posture 2006; 24: 356–63.
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itAliAn multicEntEr rEtroSpEctivE DAtA 
collEction ABout pAtiEntS AFFEctED By 
AcQuirED BrAin injury AnD trEAtED With 
itB
De Tanti A., Dario A., Sanguinetti G., Feller S., Cortese F., 
Avesani R., Loffredo M., Barettini R., Molteni F., Ghetti M., 
Lanzillo B., Posteraro F., Bortolotti P., Millevolte M., 
Onorato A., Stampacchia G., Zampolini M., Brambilla M., 
Mancuso M., Formisano R.
Italy

Background: Spasticity is one of the most disabling outcome 
of acquired severe brain injury. Mobility, use of residual mo-
tor function, transfers, sleep, and the overall rehabilitation and 
functional outcome of these patients could be strong reduction 
by this condition. Spaticity refractory to oral treatment could be 
affective managed by ITB therapy. The aim of this retrospective 
data collection is to describe our Italian experience in the treat-
ment of patients affected by acquired brain injury and treated with 
ITB therapy. Patients and Methods: Study population included 
131 patients who underwent implant of SynchroMed pump in 21 
Italian centers. 101 males (77%) and 30 females (23%) with a 
mean age at implant of 36 years underwent implant after a mean 
period of 2 years from the event. Brain injury aetiology is as 
following: 63% trauma, 28% cerebral anoxia, 4% infection, 3% 
neoplasia, 2% other reasons. Patients were assessed by Ashworth 
and spasm scale. At baseline objectives awaited were recorded 
and evaluated at a mean follow up of 2.5 years up through a three 
levels scale: ‘not reached, partially reached, totally reached’. A 
satisfaction questionnaire was administrated both to care-givers 
and to collaborative patients. Results: The difference between 
the follow-up and pre implant scores highlighted a significant 
improvement in both Ashworth upper and (3.8 vs 3.1, p<0.05), 
lower limbs scale (4.2 vs 2.9, p<0.05), and in spasm scale (1.5 vs 
0.4, p<0.05). Through ITB prevention of deformities/contracture 
was partially/totally obtained in 71% of patients, an improvement 
of care management in 82%, an improvement in participation to 
rehabilitation programs in 66%, an improvement in activities 
of daily living (ADLs) in 70%, a decrease of pain in 67%, an 
improvement in mobility in 67%, and a decrease of neurovegeta-
tive crisis in 50%. 77% of caregivers expressed satisfaction with 
the procedure, and they would choose it again for the patients. 
Conclusion: These data confirm an improvement in spasticity 
and spasm. Moreover after implant all objectives expected were 
satisfactory reached for most of studied population. Retrospective 
collection data are not sufficient to investigate results of an early 
stage treatment with ITB and the impact on functional residual 
abilities. For these reasons a prospective study has already been 
designed and it is going to start.
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clinicAl – FunctionAl outcomE AnD 
complicAtionS oF intrAthEcAl BAcloFEn 
ADminiStrAtion For SEvErE SpASticity

Konofau V., Themistocleous M.S., Boviatsis E.,  
Bouras T.I., Flaskas T.N., Sakas D.E.
Dept. of Neurosurgery, University of Athens, Evangelismos Hos-
pital, Athens, Greece

Introduction: Intrathecal baclofen (ITB) is at present the most effec-
tive treatment for spasticity of both spinal and cerebral origin. Aim: 
To evaluate the functional benefit and the complications related to 
the implantation in patients with severe spasticity who received ITB. 
Patients and Methods: Between 2002 and 2007, 84 patients with a 
long history of severe and disabling pharmaceutically intractable 
spasticity, underwent implantation of a pump for intrathecal infusion. 
Patients were subdivided into different categories according to the 
etiology of spasticity. Twenty-two had multiple sclerosis, 16 cerebral 
palsy, 19 traumatic brain injury, 9 spinal cord injury and 18 patients 
with different etiologies (stroke, cervical myelopathy, etc.). Clini-
cal status was assessed with the Ashworth and Penn spasm scales. 
Functional benefits were evaluated with the Barthel index score 
and pain relief with visual analog score. Results: Postoperatively 
all patients presented improvement in spasticity, reduction of spasm 
frequency, significant improvement in functional status, enhancement 
of life comfort and reduction of pain. Pump placement complication 
included seroma in 6 (n=7.9%) patients, catheter kink or migration 
in 4 (n=5.3%) and in 5 (n=6.7%) patients infection that was treated 
conservative in all the cases. Conclusion: ITB is an effective treat-
ment for severe spasticity with dramatic quality-of-life improvements 
and has a small number of significant complications.
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SpASticity: A Big miSmAtch For A gloBAl 
motonEuron Driving impAirmEnt
Marque P.
University Hospital Rangueil, Dept. of PRM, Toulouse, France
Spasticity is as common after brain or spine lesions that the term 
may conjure up in every clinician’s mind several quite different 
clinical images. However a fairly strict and narrow definition of 
spasticity has been given some years ago by Lance : ‘spasticity is 
a motor disorder characterized by a velocity-dependent increase in 
tonic stretch reflexes…’. It is physiologically based definition built 
for studying maldaptative plasticity of myotatic reflexe but which 
does not really fit very well with clinical multiple symptoms of 
spasticity associating spastic dystonia, antagonist co-contractions, 
syncinesia and associated reactions, contractures, soft tissue changes 
or muscular shortening. Moreover it physiopathology still remains 
unclear. During the last two decade, each pathway involved in the 
control of myotatic reflexe has been systematically studied with the 
objective to find the “candidate” for explaining exaggerated reflexes: 
so gamma hyperactivity, reduction of presynaptic inhibition or of 
Ib inhibition have been successively promoted. In fact most of its 
pathways are modified in spastic patients at different level in func-
tion of the etiology. So these changes are more a consequence than 
an explanation of spastic impairment. Then more recently spastic 
disorders were associated with a global motoneuron driving impair-
ment including supraspinal and spinal plasticity, paresis, disuse and 
soft tissue rearrangements. In this way, change in intrinsic contractile 
properties of motoneurons (V Dietz) or “plateau potentials” (H 
Hultborn) have been proposed to explain spastic impairment. The 
author will illustrate these changes in the concept of spasticity. 
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QuAntitAtivE ASSESSmEnt oF AnESthEtic 
nErvE BlocK AnD SElEctivE nEurotomy 
in SpAStic EQuinuS Foot: ABout tWo cASES
Bleyenheuft C., Detrembleur C., Deltombe T., Lejeune T.
Cliniques Uuniversitaires Saint-Luc, Dept. of Physical and Reha-
bilitation Medicine, Bruxelles, Belgium

Introduction: Diagnostic soleus Motor Nerve Branch Block (MNBB) 
with anesthetics is a method frequently used in stroke patients to 
assess the role of soleus muscle in spastic equinus foot (1). In case 
of positive response to the block, a selective neurotomy of the soleus 
nerve can be performed. Neurotomy is supposed to have the same 
impact on spasticity as MNBB. Aim: To evaluate quantitatively the 
effect of MNBB and selective neurotomy of the soleus nerve on 
ankle plantar flexor muscles spasticity, reporting the case of two 
patients. Patients and Methods: Beside clinical assessment, we car-
ried out quantitative measurement of ankle flexor muscles stiffness 
following Lehmann’s method (2, 3). The path length (Lpath) of the 
phase diagram between the elastic and the viscous stiffness quanti-
fies the reflex response to movement and reflects the importance of 
the spasticity. Those assessments were carried out before and 30 
min after MNBB of the upper soleus nerve (4) (lidocaine 2%), and 
more than 6 months after neurotomy. Results: MNBB and neurotomy 
allowed a near-normalization of elastic and viscous stiffness of ankle 
plantar flexor muscles in our two patients. The Lpath were more than 
6 times greater than normal at baseline (#1: 354 N m rad-1; #2: 409 
N m rad-1). The Lpath were almost similarly improved by MNBB 
(#1: 127 N m rad-1; #2: 231 N m rad-1) and neurotomy (#1: 60 N m 
rad-1; #2: 162 N m rad-1). Conclusion: This case-report highlights 
the fundamental role of the soleus muscle in triceps surae spasticity 
in our two patients; the predictivity of MNBB in the preoperative 
assessment; and the effectiveness of soleus neurotomy in spastic 
equinus foot.
References: 
1. Decq Neurosurgery 2000.
2.  Lehmann Arch Phys Med Rehabil 1989.

3.  Detrembleur Arch Phys Med Rehabil 2000.
4.  Deltombe Arch Phys Med rehabil 2004.
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trEAtmEnt oF thE SpAStic EQuinovAruS 
Foot AFtEr StroKE: A 2 yEArS 
longituDinAl FolloW-up oF 30 cASES
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Spasticity group, Depts. of 1PMR, 2Biostatistics and 3Neurosurgery, 
Université Catholique de Louvain, Cliniques Universitaires de 
Mont-Godinne, Yvoir, Belgium

Introduction: Spastic equinovarus foot (SEF) is the most frequent 
disabling deformity after stroke. SEF is mainly caused by the 
triceps surae and tibialis posterior muscles spasticity sometimes 
complicated by a musculo-tendinous shortening. Selective tibial 
neurotomy (STN) is a neurosurgical procedure consisting in a 
partial section of the motor nerve branches innervating spastic 
muscles which provides a permanent and selective treatment of 
the spasticity. In the pre-operative assessment, a diagnostic nerve 
block (DNB) with anesthetics is performed to predict the expected 
functional improvement. Aim: To assess and compare the decrease 
in spasticity and the improvement in gait after DNB, at 2 months, 
at 1 year and at 2 years after selective tibial neurotomy. Patients 
and Methods: Thirty hemiplegic patients (mean age 44±14 years) 
with SEF were treated with a neurotomy of the tibial motor nerve 
branches (soleus, gastrocnemius and/or tibialis posterior) after 
DNB. The spasticity (Ashworth scale), muscle strength (MRC 
scale), ankle passive dorsiflexion, gait parameters (6 min walk-
ing test) and gait kinematics (video assessment) were measured. 
Results: As compared to baseline values, we noted a statistically 
significant improvement in triceps spasticity, in ankle passive 
dorsiflexion, in gait speed, in equinus and varus in swing and 
stance phase and in knee recurvatum after DNB and at 2 months, 
at 1 year and at 2 years after STN. All parameters were similarly 
improved after DNB and after STN. Improvement observed after 
STN still persists 2 years after surgery. Conclusion: This study 
confirms the long lasting effect of the tibial neurotomy in the 
treatment of SEF after stroke. The DNB predicts the functional 
improvement obtained after neurotomy.

o270
lAtErAl ApproAch For inFiltrAtion oF 
thE SuBScApulAriS muSclE: itS EFFicAcy 
AnD SAFEty
Maia M., Teles J., Pires F., Festas M.J., Parada F.
Physical and Rehabilitation Medicine, Hospital S. João, Porto, 
Portugal

Introduction: Subscapularis is one of the strongest shoulder in-
ternal rotators. Various infiltration methods have been discussed 
to control spasticity of the subscapularis muscle. Chiodo A. et al 
have concluded in its cadaveric study that a posterior fold axillary 
approach was the most effective infiltration method. However 
many authors concur that this technique may have a significant 
risk to damage neurovascular structures, and that other described 
techniques are difficult to execute. As such there is only one study 
of spasticity control with botulinum toxin A in the subscapularis 
muscle, in which a medial approach was used. Aim: Describe a 
lateral technique for the subscapularis infiltration, its efficacy 
and safety. Methods: The needle insertion method was evaluated 
by cadaver injection and made by a physician with experience 
in botulinum toxin administration. An anatomist served then as 
dissector to evaluate its effectiveness. Ten patients with shoulder 
pain and spasticity were then submitted to infiltration of the sub-
scapularis muscle with botulinum toxin A using the same tech-
nique. Results: The cadaveric dissections demonstrated that the 
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infiltration was successful. The patients in which the application 
of botulinum toxin A was performed did not report any side effects 
nor demonstrated any type of vascular or neurological injury post 
injection. All had reduction in shoulder adduction and internal 
rotation spasticity and shoulder pain. Conclusion: This new lateral 
approach for the infiltration of the subscapularis muscle is both 
safe and effective, suggesting that it is a valuable technique for 
controlling shoulder spasticity. 
References:
1. Chiodo A, et al. Cadaveric Study of Methods for Subscapularis Muscle 
Needle Insertion. Am J Phys Med Rehabil 2005; 84: 662–665.
2. Yelnik AP, et al. Treatment of shoulder pain in spastic hemiplegia by re-
ducing spasticity of the subscapular muscle. J Neurol Neurosurg Psychiatry 
2007; 78; 845–848.
3. Harrison TP, et al. Motor points for the neuromuscular blockade of the 
subscapularis muscle. Arch Phys Med Rehabil 2007; 88: 295–7.
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Introduction: The main aim in rehabilitation of severe TBI is pre-
diction of the functional outcome. Aim: To record the post injury 
complications of patients with severe TBI and to correlate them 
with their functional outcome. Patients and Methods: 70 consecu-
tive patients who suffered from severe TBI were followed up to 
6 and 12 months. Patients’ spasticity, heterotopic ossification, 
deep venus thrombosis, post traumatic epilepsi, post traumatic 
hyperthermia, respiratory dysfunction, bladder-bowel dysfunc-
tion, sleep disturbance, pressure ulcers, cognitive disorders, 
hydrocephalos, cerebral nerve injury were recorded post injury. 
Functional outcome was estimated with the Glasgow Outcome 
Scale (GOS) and the Functional Independence Measure (FIM). 
Correlation of each complication (forward conditional) to the 
functional outcome in 6 and 12 months was made and with the 
multiple logistic regression analysis all the complications were 
correlated with the functional outcome in 6 and 12 months (Fisher’s 
exact test). Results: In all 70 patients, all complications but deep 
venus thrombosis and sleep disturbances seem to have significant 
correlation with the functional outcome either in 6 or 12 months 
post injury, (p<0.01–0.0005). Heterotopic ossification seems not 
to have significant correlation with 12 month functional outcome. 
In multiple regression analysis among the 12 complications only 
respiratory and bladder-bowel dysfunction seem to have significant 
correlation with the functional outcome either in 6 or 12 month 
post injury. Specifically, those patients who do not suffer from 
respiratory or bladder-bowel dysfunction seems to have 12.6 and 
14.6 times, respectively, greater possibility to become independ-
ent in 6 month outcome and 18.3 and 15.6 times, respectively, 
greater possibility to become independent in 12 month outcome.  
Conclusion: In patients with severe TBI, the majority of the post 
injury complications seems to have significant correlation with 
patients’ functional outcome. Among them, respiratory and blad-
der-bowel dysfunction seem to be at a premium place. 
References: 
1. Whyte J, et al. Prediction of functional outcomes after traumatic brain 
injury. Arch Phys Med Rehabil 2001; 82: 1355–9.
2. Zasler N. Prognostic indicators in medical rehabilitation of traumatic brain 
injury. Arch Phys Med Rehabil 1997; 78 Suppl 4: S12–S16.
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Introduction: The main aim in rehabilitation of severe TBI is pre-
diction of the functional outcome. Aim: To record the prognostic 
indicators, 2 and 4 weeks post injury, of patients with severe TBI 
and to correlate them with their functional outcome. Patients and 
Methods: 70 consecutive patients who suffered from severe TBI 
were followed up to 6 and 12 months. Patients’ Glasgow Coma 
Scale (GCS), age, duration of coma, post traumatic amnesia, 
brainstem reflexes (pupil reflex, doll’s eye reflex), CT findings 
and secondary injuries were recorded 2 and 4 weeks post injury. 
Functional outcome was estimated with the Glasgow Outcome 
Scale (GOS) and the Functional Independence Measure (FIM). 
Independent sample t-test was used for the correlation of the con-
secutives conditionals. Fisher’s exact test was used for the correla-
tion of the forward conditionals. The multiple logistic regression 
model was used to see which of the prognostic indicators, from 
those that seemed to have a significant correlation, affect the func-
tional outcome in 6 and 12 months. Results: 2 weeks post injury, 
if a patient’s GCS Motor response raised in 1 unit and he had not 
an intracerebral haemorrhage this patient seems to have 2.07 and 
7.09 times, respectively, possibilities to become independent in 
the 6 month functional outcome. 2 weeks post injury, if a patient’s 
GCS Motor response and his age raised in 1 unit this patient seems 
to have 1.78 and 0.94 times, respectively, possibilities to become 
independent in the 12 month functional outcome. 4 weeks post 
injury, if a patient’s GCS Motor and Verbal response raised in 1 
unit this patient seems to have 1.9 and 2.9 times, respectively, 
possibilities to become independent in the 6 month functional 
outcome. 4 weeks post injury, if a patient’s GCS Motor response 
raised in 1 unit this patient seems to have 2.1 times possibility 
to become independent in the 12 month functional outcome.  
Conclusion: In patients with severe TBI, the study of the altera-
tion of the prognostic indicators with time may reveal some useful 
indications about the functional outcome of these patients. 
Reference: 
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Introduction: Executive functioning deficits have often been 
described in normal aging. They are also known to be a frequent 
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sequel of traumatic brain injury, where patients may exhibit se-
vere long-standing impairments in instrumental activities of daily 
living. One could therefore expect that cerebral lesions affecting 
executive functioning would result in more severe impairments in 
older patients. We previously developed an ecological assessment 
of executive functions, consisting of a cooking task, requiring 
multi-tasking abilities and known to be sensitive to a dysexecutive 
syndrome (Chevignard et al. 2000). Aim: The aim of this study 
was to analyse the effect of age on the cognitive and ecological 
assessments of executive functions in a group of patients with ac-
quired brain injury (ABI) resulting in a dysexecutive syndrome. We 
hypothesised that older patients would have poorer performances 
on the cognitive and ecological tests of executive functioning, 
when compared to younger patients. Methods: 45 patients with 
ABI resulting in frontal lesions and a dysexecutive syndrome par-
ticipated in this study. Patients underwent a comprehensive battery 
of cognitive tests assessing executive functioning, as well as the 
cooking task. We also studied a group of 12 control subjects who 
performed the cooking task. Results: No effect of age was found on 
performance in the cooking task in the control group. Although the 
ABI group was relatively young (mean age: 40.3 years (SD=12.5), 
ranging from 17 to 63), results indicated a significant deleterious 
effect of age on the cognitive tests of executive functioning in 
the ABI group. We also highlighted a significant worsening of 
patients’ performance in the cooking task with age, and this ef-
fect was found on several variables of task analysis: the number 
of errors, task duration and occurrence of dangerous behaviours.  
Conclusion: Our study demonstrates the deleterious effect of aging 
on cognitive and ecological assessment of executive functioning 
after ABI. The strength of this study is that it deviated from the 
traditional age considered in studies of elderly populations and 
focused on younger patients. It is therefore important to consider 
the implication that this may have on a patient’s rehabilitation 
program and post-injury discharge.
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tBi rEhABilitAtion – compAriSon oF 
tWo DiFFErEnt orgAniZing moDElS in An 
intEnSivE rEhABilitAtion DEpArtmEnt: 
WorSE, BEttEr, iDEnticAl? 
Zaccaria B., Mammi P., Ranza E., Saccavini M. 
Ospedale Maggiore Parma, Rehabilitation Medicine, Parma, 
Italy 

Introduction: Traumatic brain injuries (TBI) represent a heavy bur-
den in terms of human and economic costs, and they rehabilitation 
management is gaining more and more attention. The Italian Consen-
sus Conference on rehabilitation interventions in patients with TBI 
gave recommendations to spread adequate rehabilitation practices. 
Our rehabilitation department tried to model its working routine 
upon those recommendations, in order to improve efficacy of daily 
work. Aim: To analyze efficacy of two different rehabilitation organ-
izing models in terms of ICU and Rehabilitation LOS (Length of 
Stay), relating to patients outcome after TBI. Patients and Methods: 
Our rehabilitation ward has started accepting patients with severe 
brain injuries since august 1999. Since this date we started to collect 
data on severe traumatic brain injury patients both about patient’s 
characteristics and efficacy indexes of our organizing model and 
rehabilitative pathways proposed. During this period our organizing 
model has changed, professionals have changed. Then, we compared 
the activity of the two different models (August 1999–October 2003: 
Group A, and June 2005–January 2008: Group B). Data collection 
occurred at rehabilitation admission, rehabilitation discharge and 
at one year follow-up. Results: We collected 65 patients in Group 
A and 37 in Group B. OAI (Onset Admission Interval) is shorter 
in Group B (20±9.3) than in Group A (22.1±13.5). Patients of both 
groups had superimposable GCS value at ICU admission, but there 
were significant differences in terms of nursing and rehabilitative 
burden between the two groups (Levels of Cognitive Functioning 
– LCF, Disability Rating Scale – DRS, Functional Independence 

Measure – FIM, Glasgow Outcome Scale – GOS). Group B had 
higher burden and LOS was higher in Group B (45.2±31.5) than in 
Group A (40.2±39). Nursing and rehabilitative outcome at follow-up 
are superimposable. Conclusion: Our data show that these kinds of 
organizing models can both positively influence the cost-efficacy 
rate of rehabilitation process reducing care costs (ICU and rehabili-
tation LOS) without affecting outcome. But they also show that if 
an organizing model already tends to the shorter limits of OAI, it 
is difficult to reduce it further.
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in inDiviDuAlS poSt-hEmiSphErEctomy
de Bode S., Ramsey L., Fritz S.
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Introduction: Cortical hemispherectomy has become a therapeu-
tic option for pediatric patients with therapy-resistant epilepsy 
resulting from a number of conditions including perinatal infarct, 
cortical dysplasia and Rasmussen encephalitis. Although effective 
for seizure control, this resection includes primary sensorimotor 
control leaving patients hemiparetic. Cognitively, the combined 
effects of intractable epilepsy, underlying pathology and surgery 
often result in cognitive deficits and lowered mental age in this 
population. Aims: To study feasibility of BWST training in indi-
viduals with hemiparesis and decreased mental age and determine 
if: 1) BWST training improves motor function and walking meas-
ures; 2) post-training changes are better in children with an early 
age at lesion/surgery. Hypotheses: Following BWST training, all 
post-hemispherectomy children will improve their gait, endurance 
and speed of overground walking, temporal and stride length as 
well as walking symmetry. Patients and Methods: In this pilot 
study we evaluated feasibility and efficacy of BWST training 
in 20 individuals (age 6–24 years, 10 females) who underwent 
cortical hemispherectomy (age at surgery 2–11 years). Only 2 
patients were not ambulatory at the start of the therapy. Participants 
received three hours of training which included 40–50 minutes 
on a treadmill and 2 hours of overground training for a period 
of 10 days. Training took place in the Rehabilitation Laboratory 
at the University of South Carolina. The following tests were 
used pre- and post-therapy: 1) Functional Gait: DGI (Dynamic 
Gait Index) and 6-min walk; 2) Gait parameters as measured by 
Rite Gait; 3) Additional tests: ABC (Activities-specific Balance 
Confidence, the Fugl-Meyer scale, Berg balance, TMB (Timed 
Movement Battery), toe in/out degree and TUG (Timed Up & 
Go).  Results: All participants have improved their performance 
on, at least, 3 or more outcome measures. On four measures (6 
minute walk/distance, TMB self selected speed, the Fugl Meyer 
scale (the lower extremity part) and DGI) 60% or more of the 
group improved and the difference reached statistical significance. 
There was significant variation in gait-related outcome measures 
collected by the GaitRite with many participants improving on 
their step length symmetry, stride length and toe in/out rotation. 
Conclusions: Our study suggests feasibility of BWST training in 
individuals post cerebral hemispherectomy.
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o276
thE EFFEctS oF prAmipEXolo on pAtiEntS 
in A vEgEtAtivE StAtE FolloWing SEvErE 
cErEBrAl lESionS: A StuDy oF EEg 
SpEctrAl AnAlySiS
Posteraro F., Belloli S., Battaglia A.
Rehabilitation Medicine Unit, Versilia Hospital, Lido di Camaiore, 
Lucca, Italy
Introduction: Some studies have indicated the existence of 
dopamine alterations in vegetative state (VS) following severe 
cerebral lesion. Amantandine has been tested in some studies 
with unclear results. Both L-Dopa and amantadine are used as 
stimulants whose effects have been evaluated by clinical scales 
but they seem to be little sensitive to detect changes. Aim: In our 
study we have examined pramipexolo’s effects when administered 
to a group of patients in a VS. Patients and Methods: 10 patients 
in VS have been enrolled in the study. Study has bee designed as 
series of individual case with A-B-A methodology. In A phase the 
patient was given no drug and a EEG was carried out. The drug was 
progressively used until a dosage of 0.18 for 3 time/day. After a 
week, phase B, an EEG has been recorded. The drug was progres-
sively reduced and after 7 days with no drug (phase A again) a third 
EEG was recorded. The EEG’s were recorded with EEG Galileo 
BE-Light and processed with “Galileo Spectral Cartooning and 
Advanced FFT” and analysed with “Galileo Statistical Package” 
(EBNuero) software packages. LCF scale was used as clinical 
evaluation. Results: Results show a reduction in delta power and 
a slight increase in the teta and beta power bands during the B 
phase compared to both phases A (before treatment and after drug 
suspension) in patients that improved in LCF also. Conclusion: 
The improving of EEG pattern can be assigned to pramipexolo. 
The drug can help arousal and awake of some patients in VS at 
least facilitating the recovery. EEG spectral analysis and A-B-A 
study design are very interesting for the evaluation of drugs effects 
in VS. The methodology is little time demanding, no expensive 
and it can be useful for deciding if drugs administration must be 
continued. No adverse effect has been recorded.
Reference: 
1.  Patrick PD, et al: Dopamine agonist therapy in low response children 
following traumatic brain injury. J Child Neurol 2006; 21: 879–85. 

o277
rEhABilitAtion oF pAtiEntS With SpinAl 
AnD mEDullAry trAumAtic DiSEASE
Caproş N.
State Medical University, Orthopedics and Military Surgery Dept., 
Chisinau, Republic of Moldova
Spinal and medullary lesions, despite preventive measures and 
their high incidence, still have a leading position among the severe 
disability conditions and rank the third on the scale of traumatic 
diseases being left behind only by the cylindrical and craniocerebral 
traumas. The contemporary approach of treatment for spinal and 
medullary traumatic disease (SMTD) includes a programme of 
surgical and orthopedic treatment and rehabilitation, all these aimed 
at excluding the causes of neurological disturbances and restoring 
hemo- and liquor circulations, as well as the stimulation of compen-
satory mechanisms. The Objective of this study was to evaluate the 
results of the complete treatment of patients with SMTD at different 
periods of spine trauma. Patients and Methods: We examined and 
treated 91 patients: 32 women, 59 men, aged 11–65 with SMTD at 
different periods (24 h to 3.5 years) of spine trauma. The patients 
we subjected to different surgical procedures: 1) posterior stabili-
zation with Cotrel-Dubousset Instrumentation (CDI) and posterior 
spondylodesis – 32 (35.1%) patients; 2) spine decompression (lami-
nectomy) and posterior stabilization with CDI– 21 (23.0%) patients; 
3) spinal canal reconstruction through posterior and posterior-lateral 
approach–12 (13.1%) patients. 13 (14.3%) patients have been ap-
proached anteriorly and anteriorlateraly. They have been performed 

anterior decompression and interbody fusion. Anterior fusion and 
anterior-medullary decompression with posterior stabilization have 
been carried out in 13 (14.3%) patients. In the postoperative period 
all patients have been administered medication aiming restoration 
and improvement of body function: pain and inflammation therapy, 
regulation of muscle tone. Rehabilitation plan was individual and 
included physical activity, psychotherapy, behavioral therapy and 
cognitive behavioral therapy. Kinesiotherapy, exercise therapy, 
electrotherapy, ultrasound, limb massage have been introduced 
3–4 days after surgery and recommended to recur in 2–3 months. 
Results: Most of the patients have been followed-up for a year 
and even more following the surgery. The analysis of orthopedic, 
surgical and recovery data proved positive in 86.6% of cases. Non-
satisfactory results we reported in 13.4% of cases, the cause being 
a late surgical treatment following 10 month irreversible spinal 
and medullary changes. Conclusions: The positive outcome results 
in both complicated and non-complicated SMTD have always 
depended upon the timely surgical treatment and rehabilitation. 
Surgical treatment in combination with the adequate orthopedic 
rehabilitation regimen allows to achieve good physical professional 
and psychosocial results.

o278
phySicAl inDEpEnDEncE During AnD AFtEr 
inpAtiEnt rEhABilitAtion For SpinAl 
corD injury AnD thE ASSociAtion With 
phySicAl cApAcity AnD complicAtionS 
Haisma J.A., Bussmann J.B., Stam H.J., Bergen M.P., 
Post M.W., van der Woude L.H. 
Erasmus Medical Center, Dept. of Rehabilitation Medicine, Rot-
terdam; Rijndam Rehabilitation Centre, Rotterdam; Rehabilitation 
Center de Hoogstraat, Utrecht; Faculty of Human Movement 
Sciences, VU Amsterdam, The Netherlands 

Introduction: Regaining physical independence is an important aim 
of rehabilitation for patients with a spinal cord injury (SCI). Cross-
sectional associations between physical independence, physical 
capacity and the occurrence of medical complications following 
SCI have been established, but insight into changes in physical 
independence over time, and longitudinal associations with physical 
capacity and complications may provide evidence towards causality. 
Aim: To determine changes in physical independence during and 
after inpatient rehabilitation for SCI. To investigate the associa-
tion between physical independence on the one hand, and physical 
capacity and complications on the other.  Patients and Methods: 
Prospective cohort study at eight Dutch rehabilitation centres, which 
included patients with SCI who were wheelchair-bound and at their 
first admission to rehabilitation. Physical independence, physical 
capacity and complications were determined at the start of rehabilita-
tion (n=176), 3 months later (n=124), at discharge (n=160), and 1 
year after discharge from inpatient rehabilitation (n=133). Physi-
cal independence was established by the Functional Independence 
Measure, which was computed as FIMmotor (maximum 91), and 
subsequently also dichotomized into the category ‘independent’ 
(FIMmotor ≥78) or ‘dependent’ (FIMmotor <78) on the assist-
ance of others. Results: Multilevel (logistic) random coefficient 
analyses revealed significant changes. The FIMmotor improved 
from 45 at the start to 71 at discharge, and the likelihood of being 
independent improved from 1% at the start to 33% at discharge 
from inpatient rehabilitation. During the year after discharge, the 
FIMmotor stabilized whereas the likelihood of being independent 
improved to 55%. Overall, physical independence was positively 
associated with physical capacity, the absence of complications and 
incompleteness of the lesion. Multiple regression analyses revealed 
prognostic models, which also showed that discharge independ-
ence, discharge physical capacity and completeness of the lesion 
together significantly predicted physical independence one year 
after discharge from inpatient rehabilitation (R2=0.79). Conclusion: 
Overall, physical independence improves during inpatient rehabilita-
tion, and the likelihood of being physically independent improves 
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even after discharge. The associations found could suggest that not 
only functional training, but also training physical capacity and the 
prevention and treatment of complications may improve physical 
independence after discharge from rehabilitation.

o279
nEuropAthic pAin in chronic Sci pAtiEntS
Gómez-Garrido A., González-Viejo M.A., Fraile-Soriano R., 
Herráiz Díaz A.
Unidad de Lesionados Medulares Hospital Vall d’Hebron. Bar-
celona, Spain

Introduction: Pain is a common problem in the Spinal Cord Injury 
(SCI) patients and it can have such intensity that interferes with the 
activities, and reduces the QoL. Recent studies indicate that 75% of 
the SCI who are reintegrated into their social environment presents 
usual pain. Aim: The aim of this study is to understand the incidence 
of neuropathic pain (DN), in the chronic SCI patients, as there is 
little information in this regard. Material and Methods: A prospec-
tive, randomized study was performed with 120 patients with SCI in 
chronic phase to knowing the incidence of neuropathic pain (DN). The 
sample was 60 patients, 40 males (67%) and 20 women (33%), with 
an average age of 41.3 years (SD 16.6), range 16–82 years. The time 
of evolution of SCI was 97.9 months (range 15–360). The proportion 
of patients with ASIA A was 50%. The prevalence of DN was 58.3%. 
The most common form of presentation of DN was numbness to 
55% and electric shocks for 40%. There are correlation between DN 
with age p=0.005, but not with sex or the time of evolution of SCI. 
Conclusions: More than 50% of patients with chronic LM presented 
DN. It is more frequent in the incomplete SCI and it is correlated with 
age, but not with sex or the time of evolution of the SCI.

o280
cAuSES oF DEAth AFtEr trAumAtic SpinAl 
corD injury in thE WEStErn rEgion oF 
norWAy 1952–2001
Hagen E.M.1,2, Rekand T.1, Gilhus N.E.1,2, Gronning M.1,2

1Dept. of Neurology, Haukeland University Hospital and 2Dept. of 
Clinical Medicine, University of Bergen, Bergen, Norway

Introduction: Traumatic spinal cord injury (SCI) may cause life-
shortening dysfunction in different organ systems. Aim: To study 
the causes of death in an unselected cohort of patients living in 
Western Norway who sustained a traumatic SCI in the period 
1952–2001. Patients and Methods: All patients (n=400, 70 women 
and 330 men) diagnosed with a SCI in the period were included. 
The diagnoses were confirmed by reviewing the medical records. 
By 31st of January 2008, 167 patients were dead. Causes of death 
were collected from death certificates and classified according to the 
”European shortlist” of causes of death, and the frequencies of the 
different diagnoses between the 5 decades were compared. Results: 
Death certificates were available for 150 patients, 96 had a cervical 
injury and 54 had a thoracic or lumbar injury. The median age at 
time of injury was 59.6 years, 64.1 years for cervical injuries and 
46.0 years for thoracic or lumbar injuries. The median time from 
injury to death was 7.3 years, 4.2 years for cervical injuries and 8.9 
years for thoracic or lumbar injuries. A total of 423 diagnoses were 
given on the 150 death certificates (mean 2.8). Through the whole 
period the most frequent mentioned diagnoses were cardiovascular 
diseases (38.0%), followed by respiratory diseases (32.7%), uro-
genital diseases (10.0%), neoplasm (16.0%), diseases of the nervous 
system (12.7%), and suicide (8.7%). The frequency of urogenital 
diseases decreased from 25.0% in the first decade to 6.1% in the last 
decade, and suicide decreased from 12.5% to 6.1%, while respiratory 
diseases increased from 45.8% to 75.8%, respectively. Conclusions: 
The main causes of death after traumatic SCI were cardiovascular 
diseases and respiratory diseases. The frequencies of urogenital 
diseases and suicide have decreased and the frequency of respiratory 
diseases has increased during the period. To optimise long-term ef-

fects of SCI, special attention must be paid on preventing circulatory 
and respiratory co-morbidity and complications.

o281
BEnEFitS oF intErvAl-trAining on FAtiguE 
AnD FunctionAl cApAcitiES in chArcot-
mAriE-tooth DiSEASE
EL Mhandi L., Millet G.Y., Calmels P., Richard A., 
Oullion R., Féasson L.
Laboratory of Exercise Physiology, Saint-Etienne, France

Exercise intolerance and undue fatigue are common complaints 
in patients with Charcot- Marie-Tooth (CMT) disease. Part of 
the reduced physical ability is directly due to the neuromuscular 
disease, but the disease also leads to physical deconditioning. 
The aim of this study was to test the hypothesis that 24 weeks 
of interval-training exercise (ITE) cycling can significantly im-
prove physiological, neuromuscular and functional capacities, 
and alleviate fatigue in patients with CMT disease. Eight CMT 
patients (4 CMT1A and 4 CMT2) participated in ITE for three 
non-consecutive days per week. Cardiovascular fitness, muscle 
strength, fatigue resistance, and functional capacities were meas-
ured before and after 12 weeks of supervised hospital training 
and again after another 12 weeks of unsupervised home training. 
Training was well tolerated. There were significant improvements 
in cardiorespiratory capacities, isokinetic concentric strength and 
functional ability measurements (+11 to 13%, +11 to 14%, and +6 
to 27%, respectively). All patients experienced an improvement 
in their self–reported visual analogic scale for fatigue and pain 
during training (p<0.001). However, there was no significant 
change in their isometric force production and indices of fatigue 
resistance after training. Although the improvement in exercise 
tolerance may be due in part to reversal of the deconditioning 
effect of their related sedentary life style, this clinical trial 
suggests that ITE can benefit patients with CMT especially in 
their functional performance and subjective perception of pain 
and fatigue. Moreover, the improvement observed at the end of 
the first supervised period ITE was maintained after the second 
unsupervised home period although there was no further improve-
ment in performance and tolerance.

o282
thE EFFEct oF FunctionAl ElEctricAl 
StimulAtion (FES) on thE phySiologicAl 
coSt oF WAlKing in pEoplE With multiplE 
SclEroSiS 
Paul L.1, Rafferty D.2, Young S.2, Miller L.3, Mattison P.3

1Nursing and Health Care, Faculty of Medicine, University of 
Glasgow, 2School of Health and Social Care, Glasgow Caledonian 
University, 3MS Service, NHS Ayrshire and Arran, UK

Introduction: Functional Electrical Stimulation (FES) is used in 
the management of drop foot in people with neurological disor-
ders. FES works by directly stimulating the ankle dorsiflexors 
and evertors in a timely manner to produce a more ‘normal’ and 
efficient walking pattern (1). Almost no studies have looked at the 
effect of FES on the energy requirement to walk for people with 
MS. Aims: The aim of the study was to investigate the effects of 
FES, in terms of gait speed and physiological cost of walking, in 
people with Multiple Sclerosis (pwMS). Patients and Methods: 
Twelve pwMS and 12 healthy matched controls walked at their 
own preferred walking speed (PWS) for 5 min around a 10 m 
elliptical course set out by cones 9.5m apart. Subjects with MS 
completed the protocol with and without using their FES. In addi-
tion control subjects completed the protocol twice more walking 
at the same PWS of the MS subject to which they were matched. 
A COSMED K4b2 gas analysis system was used to measure the 
percentage of expired oxygen during gait. Heart rate, gait speed 
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and distance walked were measured  Results: Wearing FES lead 
to a significant improvement in walking speed (0.49m•s-1 and 
0.43ms-1 with and without their FES, respectively; p<0.001) and 
a significant reduction in the energy expenditure of walking (0.41 
mL•min-1•kg-1•m-1 and 0.46 mL•min-1•kg-1•m-1; p=0.017) in pwMS. 
The speed of walking, oxygen uptake and energy expenditure were 
significantly different between pwMS and controls both at pre-
ferred and matched speeds. Conclusions: People with MS exhibit 
a higher physiological cost of walking. The use of FES appears to 
offers an orthotic benefit to pwMS by reducing the effort required 
to walk and as such may be a useful treatment option. 
Reference: 
1.  Kottink AIR, et al. The Orthotic Effect of Functional Electrical Stimulation 
on the Improvement of Walking in Stroke Patients with a Dropped Foot: A 
Systematic Review. Artificial Organs 2004; 28: 577–586.

o283
A liFESpAn pErSpEctivE on Functioning 
AnD hEAlth oF ADultS With chilDhooD 
onSEt DiSABility 
Roebroeck M.E.1, van den Berg-Emons H.J.G.1,  
Stam H.J.1, the Transition Research Group2 

1Dept. of Rehabilitation Medicine, Erasmus M.C., University Medi-
cal Center Rotterdam, Rotterdam, The Netherlands; 2Transition 
Research Group, Rehabilitation Centers in region South-West 
Netherlands 

Introduction: Most children with childhood onset disabilities such 
as cerebral palsy (CP) and spina bifida nowadays survive into 
adulthood. Their medical and functional follow-up at adult age is 
limited, caused by discontinuity of care at the end of paediatric 
care. Objective: To get insight in functioning and health issues 
of (young) adults with CP and spina bifida. Methods: Within a 
research program we performed several studies among adolescents 
and adults with CP (cohorts of n=103, n=56 and n=54), menin-
gomyelocele (n=51), and actually we perform a study in men 
with Duchenne muscular dystrophy. We present a brief overview 
of main research findings, focussing on three issues. Results: a) 
Transition into adulthood and determinants of adult outcome. 
Youth with CP without severe learning disabilities showed a de-
layed transition into adulthood in housing, employment and sexual 
experience. Difficulties encountered in social participation were 
associated with level of gross motor functioning, manual ability, 
education and age, explaining 61% of the variance in participation. 
b) Secondary impairments and health issues in adults. Adults with 
CP reported several impairments. Pain (59%) and joint deformi-
ties (59%) but also vision, speech and swallowing problems were 
frequently indicated. We found that both ambulatory and non-am-
bulatory youth with meningomyelocele had a very poor aerobic 
fitness (80%), were extremely inactive (37%), and obese (35%). In 
adults with bilateral CP comparable patterns were found. c) Unmet 
needs and utilization of health care. Three-quarters of youth with 
CP reported unmet needs on mobility and information on their 
condition, whereas only 40% visited a rehabilitation physician 
recently. After discharge from paediatric rehabilitation, utilization 
of rehabilitation therapies decreased at adult age. Conclusion: 
These results show the need to develop lifespan care for persons 
with childhood onset disabilities.

o284
nEurogEnic hEtErotopic oSSiFicAtion: A 
rEviEW From thE litErAturE
Noronha C., Lains J., Dias D., Campos I.
Hospitais da Universidade de Coimbra, Dept. of PRM, Coimbra, 
Portugal

Introduction: Neurogenic Heterotopic Ossification (NHO) is a 
well known complication, usually following trauma to the central 

nervous system (CNS), and is characterized by the formation of 
extra osseous bone in soft tissue surrounding peripheral joints, 
commonly in hip, knee and elbow. Aim: To describe the patho-
physiological mechanisms responsible for NHO, the clinical pres-
entation and best management. Patients and Methods: A review 
of the literature in the past ten years was made, by search in the 
internationals medical databases. Results: NHO is an important 
cause of secondary motor disability in neurological patients. It is 
though that local factors and impaired neural pathways between 
the peripheral tissues and the CNS, would lead to autonomic 
disregulation, humoral and neural changes. Heterotopic bone 
formation would be the result of the differentiation of primitive 
mesenchymal cells, in connective tissue, into osteoblastic tissue 
maturation and differentiation into bone. Nevertheless, despite all 
the researches, its aetiology and pathogenesis is not completely 
known. The presence of limb spasticity, urinary tract infection, 
pressure sores and deep venous thrombosis are believed to increase 
the likelihood of development of NHO. Clinically, limitation 
on the range of motion of the affected joint, local inflamma-
tory reaction and a palpate mass, can lead to diagnosis although 
it can be misdiagnosed with deep vein thrombosis. Treatment 
with bisphosphonates, namely etidronate, and NSAIDs, namely 
indomethacin, is effective in early stages. In late stages, when 
the inflammatory response subsided, surgical removal is the best 
choice, although recurrence is frequent. Conclusions: Clinically, 
NHO can mimic other pathologic conditions, and its necessary a 
high suspicious to diagnose it. Investigations such as metabolic 
tests, bone scintigraphy and radiographs, may help the diagnosis. 
Early detection and adequate intervention is essential for a better 
outcome; in the later stages, treatment is usually less effective and 
surgery becomes necessary.

o285
thE prEvAlEncE oF SmoKing in 
pAtiEntS ADmittED to A nEurologicAl 
rEhABilitAtion unit

Chia K., de Graaff S.
Neurological Rehabilitation Unit, Caulfield General Medical 
Centre (CGMC), Caulfield, Melbourne, Australia

Introduction: Smoking is a major risk factor for stroke and other 
cardiovascular disease. There are significant barriers to quitting 
smoking. Aim: To determine the prevalence of smoking among 
patients admitted to a Neurological Rehabilitation Unit (NRU) 
and to ascertain barriers to quitting. Patients and Methods: All 
consecutive patients admitted to the NRU, CGMC during a 3-
month period. Exclusion Criteria: Dysphasia, unreliable “yes/no” 
response, cognitive impairment. Assessments: Demographic 
data (age, gender, primary diagnosis, highest educational level 
attained) and smoking status (“never”, “ex-smokers” and “current 
smokers”) were determined. Total pack years were calculated for 
“ex-“ and “current smokers”. “Current smokers” were asked if 
they had tried to quit, if a doctor had advised them to quit, if 
they were still smoking. Barriers to quitting were assessed by 
completion of the Modified Reasons for Smoking Scale (MRSS). 
Results: 84 patients were admitted during this period. 19 were 
excluded because of: dysphasia (n=7), non-English speaking 
(n=4), lost to follow-up (n=3), cognitive deficits (n=2), refusal 
to participate (n=2), medically unstable (n=1). 65 patients were 
enrolled with the following smoking status: “never” (n=27; 
41.5%), “ex-“ (n=24; 37%) and “current” (n=14; 21.5%). 71% 
(10/14) of current smokers were male (mean age 49±14 years, 
mean cigarette intake 38±42 pack years). 90% (9/10) of these 
had completed high school only. Primary diagnoses were: stroke 
(3/10), head injury (2/10), tumour (1/10), demyelination (1/10), 
muscular dystrophy (1/10). 20% (2/10) of male smokers reported 
that no doctor had advised them to quit. 60% (6/10) of male 
smokers continued to smoke while admitted. Only 6% (4/65) 
of the study population were current female smokers. All had 
completed high school. Primary diagnoses were: stroke (2/4) and 
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peripheral neuropathy (2/4). 75% (3/4) reported no doctor had 
ever advised them to quit, while 75% (3/4) continued to smoke. 
Reasons for continuing to smoke were “pleasure” (mean MRSS 
score 4.1±0.6,maximum score of 5), “relaxation and relief of 
tension” (mean score 3.8±1.2) and “addiction” (mean score 
3.5±1.3). Conclusions: 64% of smokers continued to smoke dur-
ing rehabilitation despite suffering smoking- related illness and 
receiving education/advice to quit. The most compelling reasons 
for smoking were “pleasure” and “relaxation and relief of ten-
sion”. Rehabilitation physicians need to address this important 
risk factor with a multi-disciplinary approach, targeted at an 
appropriate educational level and with frequent repetition. 

o286
AcutE nEuroSurgicAl rEhABilitAtion 
BEginning During thE intEnSivE cArE 
(pilot StuDy)

Lippert Grüner M.
Klinik für Allgemeine Neurochirurgie, Klinikum der Universität 
zu Köln, Köln, Germany

Introduction: Immediate and systematic applications of adequate 
rehabilitation are the most important factors for restitution of 
impaired brain function. Integration of these applications in the 
intensive care makes it possible to start rehabilitation therapy di-
rectly, without any interruption. Aim: The aim of the study was to 
investigate the efficiency of early rehabilitation program beginning 

at the neurosurgical intensive care unit. Methods: In the prospective 
study, 29 patients (age 55.8, range 43–89 years, m: f=1:1) surviving 
the brain injury were investigated. Early rehabilitation program 
started if the patients have no need of sedation, after stabilisation 
of cardiopulmonar functions and normalization of ICP. Early re-
habilitative treatment lasted mean 19.8 (7–48) days. Therapy was 
adapted to the individual capability and was performed for 300 
min each day. For the income and outcome evaluation we used 
the Early Reha Barthel Index (ERI). Here have been introduced 
aspects of functional deficits relevant in early rehabilitation pa-
tients to the Barthel Index in a separate section: state requiring 
temporary intensive medical monitoring, tracheostoma requiring 
special treatment (suctioning), intermittent artificial respiration, 
confusional state requiring special care, behavioural disturbances 
requiring special care, swallowing disorders requiring special 
care, and severe communication deficits. Results: At the time of 
income to the rehabilitation program, the ERI was at mean –136.2 
points (range –225–+20 points), 18 of the patients had ERI of –175 
points or less. At the time of discharge, the ERI reached at mean 
+0,34 points (range –225–+100 points), 10 patients (one third) 
reached +80 points or more and were in the activities of daily liv-
ing nearly independent. Only 6 patients reached only the ERI of 
–175 points or less. Conclusion: The results of this project show 
that already during intensive care treatment an efficient early onset 
rehabilitative therapy is possible. In summary we conclude that by 
integration into the acute clinic, complications can be treated more 
adequately and delays with negative consequences for the patients 
can be avoided. If early rehabilitation therapy can practically be 
established in the most of the acute units is widely depending on 
the future development in health-politics.
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poStEr prESEntAtionS

p1
BlADDEr DySFunction AnD SAcrAl tArlov 
cyStS: An unSuSpEctED DiAgnoSiS 
Bru I., Geers S., De Muynck M.
Dept. of Physical and Rehabilitation Medicine, University Hospital 
Gent, Belgium
The sacral perineural cyst was first described by Tarlov in 1938 
as an incidental finding at autopsy. Tarlov or perineural cysts are 
pathological formations located in the space between the peri- and 
endoneurium of the spinal posterior nerve root sheath at the dorsal 
root ganglion.The cyst can enlarge via net inflow of cerebrospinal 
fluid, eventually causing symptoms by distorting, compressing, 
or stretching adjacent nerve roots. There are very few data in the 
literature regarding the role of Tarlov cysts in causing symptoms. 
However, Tarlov cysts can cause a diversity of symptoms, i.e. 
headache, abdominal pain, low back pain, sacral radicular pain, 
bladder dysfunction, impotence, anal dysfunction, coccydynia, 
motor deficits, dyspareunia, etc. The authors present two patients 
with a Tarlov cyst, shown on MRI results, who have bladder 
dysfunction, documented by uro-electromyography. The initial 
complaints in the first patient were low back pain and radicular 
pain. The initial complaints in the second patient were pain in the 
right testis and vague abdominal pain.

p2
lEArning AnD mEmory DiSorDErS in 6-
hyDroXyDopAminE-inDucED rAt moDEl oF 
pArKinSon’S DiSEASE
Ciobica A.1, Hritcu L.1, Artenie V.1, Padurariu M.2 

1Alexandru Ioan Cuza University, Dept. of Molecular and Ex-
perimental Biology; 2Gr. T. Popa, University of Medicine and 
Pharmacy, Iasi, Romania
Introduction: The most widely used animal models of Parkinson’s 
disease involve intracranial infusion of the neurotoxin 6-hydroxy-
dopamine (6-OHDA) directly into the ascending dopaminergic 
forebrain bundle, thereby, inducing severe dopaminergic neuronal 
degeneration associated with profound deficits in feeding, drink-
ing, sensorimotor and learning functions [1]. Aim: The aim of the 
present work was to study the effects of right-unilateral 6-OHDA 
lesions of the ventral tegmental area (VTA) or substantia nigra pars 
reticulata (SNr) on learning and memory processes evidenced by 
means of Y-maze task and shuttle-box task, respectively. We also 
examined the effect of nicotine treatment on the 6-OHDA lesioned 
rats. Method: Male Wistar rats were subjected to right-unilateral 
6-hydroxydopamine (6-OHDA) lesion of the VTA or SNr, or were 
sham lesioned, and nicotine treatment and their ability to acquire 
the operant task was studied by means of Y-maze task and shut-
tle-box task, respectively. The sham-operated rats were injected 
with saline. Learning and memory tests were begun 2 weeks after 
the operation. Results: Lesions of both the VTA and SNr resulted 
in an impairment of both conditioned avoidance response and 
crossing latency tested by means of shuttle-box task, suggesting 
significant effects of long-term memory. 6-OHDA significantly 
decreased spontaneous alternation % in Y-maze task, suggesting 
effects on spatial memory, especially on short-term memory. A 
low dose of nicotine, a specific nicotinic acetylcholine receptors 
agonist, administrated 4 consecutively days attenuated the impair-
ment of learning and memory processes in 6-OHDA lesioned rats. 
Conclusions: These data suggest that VTA, SNr and nAchRs have 
a facilitator role in learning and memory processes. Therefore, the 
integrity of these nervous areas may be necessary for processing 
and storage of information. 
Reference:
1. Kitayama T, Onitsuka Y. Assessing an eating disorder induced by 6-OHDA 
and the possibility of nerve regeneration therapy by transplantation of 

neural progenitor cells in rats. Nihon Shinkei Seishin Yakurigaku Zasshi, 
2007, 27: 109–16.
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Introduction: Parkinson’s disease (PD) stems from the loss of 
dopamine caused by the degeneration of the dopaminergic neurons 
of the substantia nigra. The nature of this degeneration remains 
unclear, although current theories suggest that reactive oxygen 
species are involved in the disease process [1]. The administra-
tion of 6-hydroxydopamine (6-OHDA) into the brain of the rat 
produces a well-established model of PD. Many investigators have 
demonstrated that 6-OHDA induces oxidative stress which can lead 
to the induction of apoptosis. The effects of 6-OHDA are age-de-
pendent as there is a greater effect seen in aged animals compared 
with young animals. Aim: The purpose of the present study was 
to determine the development of oxidative stress that is gener-
ated in a substantia nigra (SN) and ventral tegmental area (VTA) 
6-OHDA lesion model of PD through assessing the antioxidant 
enzymes activities in the temporal and frontal lobes homogenates. 
Material and Methods: Male Wistar aged rats, 22–23 months 
old, were used for all experiments. 6-OHDA lesions: SN lesion; 
VTA lesion. Biochemical estimations: determination of superoxid 
dismutase (SOD), glutathione peroxidase (GPX) and malondialde-
hyde (MDA) activities. Results: The data were recorded 2 weeks 
after neurosurgery. Lesioning of SN and VTA with a low dose of 
6-OHDA induced significant reduction in SOD and GPX specific 
activities and non-significant reduction of MDA concentration 
in the temporal lobe rather than in the frontal lobe homogenates, 
comparative with sham-operated control group. Also, the role of 
the SN is more prominent than that of the VTA. Conclusion: Our 
results support that oxidative stress plays a role in the damage 
produced by substantia nigra and ventral tegmental area injection 
of 6-OHDA, and that indices of oxidative stress could potentially 
be important markers for evaluating therapeutic strategies and their 
effects on 6-OHDA-induced dopaminergic neurotoxicity. 
Reference:
1. Jenner P. Oxidative stress in Parkinson’s disease. Ann Neurol 2003; 53: 
S26–S36.

p4
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Introduction: Memory impairment after traumatic brain injury 
(TBI) is common and problematic. It has a significant impact 
on one’s ability to function independently. For adolescents, 
memory dysfunction and sleep disturbances after TBI can have 
major consequences on school results. The availability of acetyl-
choline-esterase inhibitors like donepezil for memory disorders 
was approved for use in dementia in Alzheimer’s patients. Due 
to these promising results, donepezil provides hope for TBI-sur-
vivors with a persistent amnesia. Aim: Case report of donepezil 
in an adolescent with a post-acute TBI to improve memory, at-
tention and REM-sleep. Methods: Patient received donepezil in 
a dose of 5 mg once a day for 6 weeks and was inclined to 10 
mg once a day for 6 weeks. After 12 weeks the donepezil was 
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stopped over 6 weeks. Neuropsychological testing to evaluate the 
patient was performed baseline, at 12 weeks and after wash-out. 
Memory measures included the Auditory Verbal Learning Test 
(AVLT), Benton Visual Retention Test (Benton VRT), 15 Rey 
figures and Children’s Memory Scale (CMS). Attention measures 
included the Test of Every Day Attention for Children (Tea-CH). 
Polysomnografic examination was performed baseline and at 12 
weeks. Results: On objective tests of memory at 12 weeks, clini-
cally relevant improvements were observed in both immediate 
and delayed visual memory. Another important finding after 3 
months of donepezil was the improvement of all the sub-tests 
of attention. REM-sleep increased from 9.6% to 22.5 % of total 
sleep after 12 weeks of donepezil. Conclusion: These findings 
suggest that donepezil may enhance both immediate and delayed 
visual memory and all the aspects of attention. The amount of 
REM-sleep was significantly increased during donepezil treat-
ment. Based on the findings that REM sleep is associated with 
memory consolidation, these results could be an interesting topic 
for the future. Large-scale randomised double-blinded placebo-
controlled studies are needed. 

p5
SuBjEctS With phySiologicAl vErticAl 
hEtErophoriA ArE lESS StABlE thAn 
SuBjEctS With vErticAl orthophoriA
Matheron E.1,2, Kapoula Z.1
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Georges Pompidou, Paris; Service ORL et Chirurgie Cervico-
faciale, Hôpital Robert Debré, Paris; 2Université de Paris V, 
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Introduction: In upright stance, the antigraviphic muscles per-
manently respond and the human body continuously oscillates. 
The postural control requires: visual, vestibular, cutaneous and 
muscle proprioceptive sensory inputs; their central neurological 
integration; and the motor responses adapted, i.e. to maintain the 
body centre of mass in equilibrium. Clinical observations reported 
a link between vertical phoria, chronic pain and qualitative balance 
test (1). Aim: To test the quality of postural performance in quiet 
upright stance in healthy young adults with vertical heterophoria 
(VH) - relative deviation of the visual axes reduced via binocular 
vision mechanisms - within the physiological range (less than 
one diopter: 0.57°) (2) or without VH (vertical orthophoria, VO).
Patients and Methods: Twenty-six healthy young subjects (mean 
age: 27.04±3.29 years) were recruited, without neurological, 
otoneurological or ophthalmologic symptoms, with no medication 
or musculo-skeletal problem. We used the Maddox rod test which 
is one of the most valid clinical tests appropriate for clinically 
measuring VH. The postural control was recorded on a force 
platform while the subjects were fixating a target at a close and 
at a far viewing distance. Results: The results indicate that the 
postural control is better for subjects with VO than subjects with 
VH. Particularly we found an interaction between vertical phoria 
and distance: the subjects with VH show greater instability than the 
subjects with VO at a far distance only. Conclusion: The quality of 
postural performance in quiet upright stance is lower in the subjects 
with VH. This could be attributed to a somatosensory/propriocep-
tive deficiency that perturbs the sensorymotor loops required in 
the postural control leading to a greater instability. We speculate 
that VH even when small in size, indicates a perturbation of the 
somatosensory/proprioceptive loops involved in postural control, 
and could be the sign of the capacity of the central nervous system 
to integrate optimally proprioceptive cues. Using the Maddox rod 
test in this way, i.e to determine the vertical phoria state, preven-
tion possibilities could be investigated.
References:
1.Matheron E, et al. Gait Posture 2005;21:S132–S133; 
2.van Rijn U., ten Tusscher 
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Introduction: For the work of elderly adults, physical and mental 
health have a big importance. Human epidemiological studies have 
suggested beneficial effects of exercise and activity on cognitive 
function and physical health, particularly in aging populations (1). 
The mechanisms mediating this effect are not yet clear. Animal 
studies suggest that an increase in neurotrophic substances and 
synaptic density may drive the beneficial changes in learning 
and function. Aim: To determine if activity and aerobic fitness 
parameters predict memory performance. Patients and Methods: 
In this cross-sectional study, we assessed 75 healthy elderly adults 
(50–78 years old, mean 60.5 years, SD 6.9) for level of physical 
activity (questionnaire), aerobic and anaerobic fitness (lactate 
threshold), peripheral neurotrophin and neurotransmitters levels, 
and memory performance. Multiple regression analysis was used 
to examine associations between level of physical activity fitness 
and memory scores. Results: Multiple regression analysis revealed 
that frequent physical activity, but not aerobic and anaerobic 
fitness, positively predicted success in episodic verbal memory 
(p<0.05), after controlling for possible confounders (age, sex, 
and education). Neurotrophin and neurotransmitter levels are still 
under study. Conclusion: The present study demonstrated that 
staying physically active in the second half of life is associated 
with better memory retrieval. We are currently examining if the 
beneficial effects of regular aerobic exercise may be mediated by 
neurotrophins or neurotransmitters (2).
References: 
1. Kramer AF, et al. Fitness, aging and neurocognitive function. Neurobiol  
Aging. 200; Suppl 1: 124–7.

2. Tang SW, et al. Influence of exercise on serum brain-derived neurotrophic fac-
tor concentrations in healthy human subjects. Neurosci Lett 2008; 431: 62–5.
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EXErciSE pErFormAncE in chronic 
BronchiAl ASthmAtic pAtiEntS 
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Introduction: Bronchial asthma (BA) is a chronic inflammatory 
disease of the airways (3). The main goals of pulmonary reha-
bilitation in BA are to maximize the functions of daily living and 
the learning of skills, which can be used to control the physical 
situation, to enhance quality of life (QoL) (1, 2). Aim: The aim of 
the present study was to analyze the exercise performance (express 
through 6MWD value – distance walking in 6 min) and the cor-
relation between 6MWD and some parameters followed during 
rehabilitation program – biographic data (age, sex, profession), 
severity and type of BA, the severity of dyspnea (scores of Borg 
scale) and index of QoL (Asthma Quality of Life Questionnaire 
- AQLQ). All patients performed an 8-week pulmonary rehabilita-
tion program (monitoring pharmacotherapy, education, exercise 
and respiratory muscle training, psychological support). Patients 
and Methods: Clinical evaluation, spirometric tests, 6MWD and 
AQLQ were performed in 84 asthmatic patients (30 females, 54 
males, between 30–63 years old). We calculated a severity score, 
adapted through Blanc P.D. Subjects were evaluated before and af-
ter pulmonary rehabilitation. Results: All patients had improved the 
6MWD after rehabilitation program. We established correlations 
between AQLQ and 6MWD (r2=0.57; 95% CI = [0.40; 0.71]), after 
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rehabilitation program. We found no correlation between the mean 
values of studied parameters. Conclusion: Our results confirm the 
hypothesis that chronic asthmatic patients had an irreversible air-
way obstruction with a significant clinical and functional impact. 
The exact role of pulmonary rehabilitation in the management of 
exercise performance of the BA requires further studies. 
References:
1. Hallstrand TS, Bates PW. Aerobic conditioning in mild asthma decreases 
the hyperpnea of exercise and improves exercise and ventilatory capacity. 
Chest 2000; 118: 1460–1469.

2. Osman LM, et.al. Symptoms, Quality of Life, and Health Service Contact 
among Young Adults with Mild Asthma. Am. J. Respir. Crit. Care Med  
2000; 161: 498 – 503.

3. *** Pulmonary rehabilitation – AARC Clinical Practice Guideline. Respir. 
Care 2002; 47: 617–625.
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EFFort ADjuStmEnt in pAtiEntS 
FolloWing lung cAncEr thorAcotomy
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Ramiro González M.D., Ivanovic Barbeito Y., Rodríguez 
González O., Hernando Trancho F.
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Introduction: A descriptive and prospective study of effort adjust-
ment in patients following lung cancer thoracotomy. Patients and 
Methods: A sample of 37 patients with basal dyspnea < 2 in 89.1%, 
according to the Modified MRC Scale. There were 11 lost during 
the follow-up; 8 due to failure to report, and 3 due to postoperative 
death. The following variables were studied: Sex (70.3% males 
and 29.7% females), surgical technique (54.1% segmentectomy, 
40.5% lobectomy, and 5.4% pneumonectomy), surgery location 
(56.7% right hemithorax, 43.3% left hemithorax). All patients 
followed a preoperative and postoperative treatment, protocoled 
by the Physical Medicine and Respiratory Rehabilitation Unit. The 
effort adjustment was evaluated preoperatively and 1, 3, 6 months 
postoperatively using the 6 Minutes Walking Test. The parameters 
obtained were analysed with the computer program SPSS 12.0. 
Results: Using the GLM Test with repeated measurements for the 
distance covered in meters, a statistically significant intragroup 
improvement (p < 0.05), and a statistically non-significant inter-
group improvement were obtained. Applying the Friedman Test for 
repeated measurements to analyse oxygen saturation and cardiac 
frequency, no statistically significant differences were found. 
Conclusion: The distance covered in meters improves globally in 
patients, in a statistically significant way. There is no statistical 
significance in the evaluated improvement, with respect to: Sex, 
surgery technique, location of the surgery, oxygen saturation and 
cardiac frequency. It would be convenient to increase the size of 
the sample, and to extend the study up to 1 year post-surgery.
References:
1. Guidelines for the Six-Minutes Walk Test. American Thoracic Society. 
2002

2. Guidelines for respiratory rehabilitation. Arch Bronconeumol 2000; 36: 
257-274 ISSN: 0579–2129.

3. Buthland RJA, Pang J, Gross ER, Woodcock AA, Gedales DM. Two-six 
and twelve minute walking tests in respiratory disease. BMJ 1982; 284: 
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intrApulmonAry (vpi) in StABlE ADult 
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Introduction: The bronchiectasis are defined as an abnormal and 
permanent expansion, of bronchi that it deals with cough and 

chronic expectoration, difficulty in breathing, respiratory infec-
tions of repetition and hemoptisis. It is estimated, that in 78% of 
the patients present at least an annual acutement with hospitaliza-
tion from at least 10.5 days to the year. Nevertheless, a sufficient 
agreement does not exist in the scientific community as for the 
therapeutic action. Though the efficiency of the respiratory physi-
cal therapy has been demonstrated, there has not been established 
the level of scientific definitive evidence on the efficiency in the 
treatment of the bronquiectasis; neither of the place that instru-
mental complementary technologies, like the VPI, occupy in the 
treatments of these patients. Our hypothesis formulates that the 
respiratory physiotherapy combined is a useful technique in the 
treatment of patients with stable adult bronchiectasis when com-
pared with other standard techniques in respiratory physiotherapy. 
Objectives: To evaluate the efficacy of respiratory physiotherapy 
joined to IPV in stable adult bronchiectasis. Material and Methods: 
30 subjects fulfilled the inclusion criteria. Patients were evalu-
ated before, at the end and three months after the treatment. We 
evaluate functional improvement, mucociliar clearance, exercise 
tolerance and quality of life through validated tests, either in 
control group or in the study population. Control group receive 
hygienic bronchial and pulmonary measures. Conclusions: Provi-
sional results suggest treatment, can reduce urinary symptoms in 
the MS population studied. Results are yet to be evaluated before 
obtaining definitive conclusions.
References: 
1. Jones AP, Rowe BH. Bronchopulmonary hygien physical therapy for 
chronic obstructive pulmonary disease and bronchiectasis. Cochrane Data-
base Sys Rev 2000; 2: CDO00045.
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3. Birnkrant DJ, et al. Persistent Pulmonary Constipations Treated with 
Intrapulmonary percussive Ventilation. Pediatr Pulm 1996, 21:246–249.
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EXploSivE EXpirAtion – pilot StuDy 
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Introduction: The term explosive expiration means respiratory 
manoeuvres used for respiratory tract cleaning, e.g. coughing 
or sneezing. The explosive expiration is characterized by high 
speed non-steady state flow with typical changes in chest shape. 
There are also extreme pressure changes influencing whole-body 
logistic system (hemodynamics, CSF transport). All of these 
can cause many complications, such as mechanical damage of 
organs, muscular rupture or syncope. Aim: The aim of our study 
is a biomechanical analysis of a single voluntary cough in a pilot 
study and to determine application methods of chest shape and 
flow detection. Methods: Qualisys Motion Capture optoelectronic 
system was used for chest shape detection. The principle is to scan 
markers situated on the thorax in infra-red spectrum. We used 22 
markers in 4 transversal planes. Anterio-posterior and diagonal 
distance variation of marker’s pairs was measured in isolated 
planes. The spirometer based on Pitot tube was designed in order 
to describe flow characteristics. Tested person was healthy young 
man without respiratory diseases or chest deformations. Results: 
Distances increase in caudal direction. Compared with L1 plane, 
distance values in Th4 plane were less about 43% in anterio-pos-
terior direction and 36% in diagonal direction The maximal flow 
rate was on average 3,73 l/s and expiration time 0,72s. Conclu-
sions: Qualisys was sufficient non-invasive method for kinematic 
evaluation of explosive expiration. Flow characteristics obtained 
by designed spirometer correspond to Yanagihara´s study [1966]. 
Spirometric investigation combined with Qualisys results can be 
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used for following biomechanical studies, e.g. kinematic chest 
model design. 
References:
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Introduction: The BODE index, which integrates body mass index 
(BMI), forced expiratory volume in one second (FEV1), dyspnea 
by Medical Research Council Index (MRC), and exercise capacity 
measured by 6-min walk test (6WT), is a good predictor of the mor-
tality rate per year in patients diagnosed with Chronic Obstructive 
Pulmonary Disease (COPD). Patients who have a score of BODE 
>7 on the scale, show an overall mortality rate of 80% in four years. 
Material and Methods: A prospective study of 15 patients diagnosed 
with COPD, to whom a lung transplant was made (TXP) after being 
included on the waiting list in the year 2006 and following a program 
of post-TXP rehabilitation treatment. The analyzed variables were: 
age, sex, type of lung transplant, FEV1, MRC, BMI, meters walked 
in 6WT and score on the BODE test, pre-TXP and post-TXP. Two 
patients were excluded that passed away in the immediate postop-
erative period. Results: 76.9 % (10) of the patients were male, with 
an average of age of 56.92 years (43–66 years). More than half of 
them 53.8% (7), were submitted to a double TXP, and the rest of 
them were unilateral, 23.1% (3). The TXP was done 6.46 (1–12) 
months from the date of inclusion on the waiting list. Conclusions: 
The BODE test shows an important improvement after the carrying 
out of TXP, independently of the type of transplant and the time 
of post-transplant evaluation, the average increase in score being 
4.46 points, p<0.001.

Reference:
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Introduction: Osteoporosis is a highly prevalent disease among 
patients included in a lung transplant (TXP) program, due to 
immobility and steroid treatments. It can become exacerbated 
during the post-transplant period as a result of immunosuppres-
sant therapy. Sequential Teriparatide (the N-terminal fragment 
of the parathyroid molecule) promotes a positive balance of 
bone turnover, making it of particular interest in these patients. 
Patients and Methods: Prospective, descriptive, two-year study 
(2006–2007) of nine patients included in a TXP program diag-
nosed with osteoporosis for whom bone densitometry (DMO) 
values were available and treated with Teriparatide 20 mg/24h/sc 
for eighteen months. The following were determined at baseline, 
three, six, twelve, and eighteen months: calcium, alkaline phos-
phatase, and X-rays of the thoracic-lumbar spine; in addition 
DMO and body mass index (BMI) were quantified at baseline 
and endpoint. All patients had undergone previous treatment with 
biphosphonates, calcium, and vitamin D. Results: The mean pre-
treatment DMO was: mean lumbar T score –3.2 and the mean 
femoral T score was –2.3. Post-treatment DMO was evidenced 
by means of a mean lumbar T score of –2.2 and a mean femoral 
T score of –2.2; (p=0.18 and p=0.54, respectively). Two new 
vertebral fractures occurred in the same patient during treatment 
and a crush fracture appeared in another patient. Conclusions: 
Treatment with Teriparatide improves bone mass at the lumbar 
level and maintains femoral bone mass in patients undergoing 
TXP with severe osteoporosis, who have previously been treated 
with biphosphonates.
References:
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Introduction: Patients who undergo thoracic surgery often have 
COPD and are of greater risk to develop postoperative complica-
tions, especially lobar athelectasis. We investigated the effects 
of application of percussion machine along with other methods 
of respiratory rehabilitation in the treatment of these patients. 
Methods: Two groups of 15 patients each who developed lobar 
athelectasis on the first day after thoracic surgery were treated 
with respiratory rehabilitation. Group A (11 males, 4 females, 
mean age 58 years) was treated with diaphragmal breathing 
exercises, kinesitherapy on bed level in sitting position and 
aerosol treatment via percussion machine IMP2 3 times a day 
for 3 days. Control group (C, 10 males, 5 females, mean age 55 
years) underwent the same treatment, except that aerosol was 
applied via continuous positive pressure 4–6 times daily for 3 
days. Results: In group A after 3 days complete radiographic 
regression was achieved in 13 pts (87%), while only in 9 (60%) 
pts in group C (p<0.01). Mean oxygen saturation of arterial blood 
on day 3 was 95% in group A, but only 92% in group C (p<0.05). 
On day 3 mean sputum production was 10 ml in group A, but 
15 ml in group C (p<0.05). Conclusion: Application of percus-
sion machine significantly quickens resolution of postoperative 
lobar athelectasis and improves rehabilitation in patients after 
thoracic surgery.

Pre-TXP Post-TXP

BODE index 5.46 (4–7) 1.00 (0–2) p<0.001

FEV1 (%) 30.2 (16.5–62) 70.4 (39.2–100.7) p<0.001

MRC (1–4) 2.23 (2–3) 0.38 (0–1) p<0.001

6WT (m) 258.85 (140–380) 386.92 (340–480) p<0.001
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thE EFFEct oF DEtrAining in AthlEtES 
With cArDiAc rhythm DiSturBAncE 
Shahrjerdi S.1, Shahrjerdi S.2, Nazari A.3 
1University Arak of Physical Culture, Faculty of Sports Medicine; 
2University Shahrekord of Iran, 3Dept. of Mathematics, Iran

Purpose: The purpose of the study of the long term detraining in 
the athletes with cardiac rhythm disturbance. Method: 100 young 
athletes are studied, that male (mean [±SD]; age: 16, 23±3, 48 
years; mean training: 4, 2±2, 6 years; with connective tissue of 
heart dysplasia syndrome and 30 healthy athletes’ controls. De-
training characteristics may be different depending on the duration 
of training cessation or insufficient training. Short term cardio 
respiratory detraining is characterized in highly trained athletes 
by a rapid decline in maximal oxygen uptake and blood volume. 
All sportsmen are studied by electrocardiograms, veloergometre, 
and arrhythmias are studied, as recorded by the Holter monitor. 
Results: The most common of arrhythmias in sportsmen with long-
term detraining is ventricular extrasystoles. The physical working 
capacity and maximal O2 consumption in athletes with long-term 
detraining and ventricular arrhythmias (more than 30 ventricular 
extrasystoles in hour) is lower than other groups (lower than 30 
ventricular extrasystoles in hour) (p<0.05). Long-term detrain-
ing is associated with cardiac morphologic changes, including 
decreased left ventricular (LV) cavity dimension, wall thickness 
and mass (p<0.05). Discussion and Conclusion: The lowest of 
physical working capacity and maximal O2 consumption exist in 
groups of athletes with progressive abnormality. Exercise heart 
rate increases insufficiently to counterbalance the decreased stroke 
volume, and maximal cardiac output is thus reduced.
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mAnAgEmEnt principlES in 
rEhABilitAtion oF SurgicAlly trEAtED 
cArDiAc out-pAtiEnt
Nemes D.1,2, Dragoi M.1,2, Suciu O.1,2, Onofrei R.1,2, Popa 
D.1,2, Dragoi R.1,2, Puenea G.1,2, Gaita D.3, Nemes C.1,4, 
Cretu O.1,5 

1Timisoara University of Medicine and Pharmacology; 2Timisoara 
City University and Emergency Hospital, Medical Rehabilitation 
and Rheumatology Dept.; 3Timişoara Heart Institute, Cardio-
vascular Rehabilitation Dept.; 4Timişoara City University and 
Emergency Hospital, Medical Lab; 5Timişoara City University and 
Emergency Hospital, Surgery Dept., Timisoara, Romania

Aim: The goal of cardiac rehabilitation is to improve the functional 
capacity, to decrease the morbidity and mortality and to change 
patients’ life style in order to increase their life quality. Materials 
and Methods: The cardiac rehabilitation program consisting in four 
phases was applied at 100 patients with different forms of heart 
diseases, during 1 year period. In the second year we applied just 
the other three outdoor phases. Each phase of the rehabilitation 
program had three important elements: exercise training, relaxation 
and patient informing and counseling concerning the disease, life 
style and medication. There were some particularities according 
to cardiac disease type. Patients’ assessment, at the beginning 
and at the end of each phase, was realized by Borg scale. Results: 
Starting from 7.3 on the Borg scale, at the end of the first year we 
succeeded an average of 12.8 points and at the end of the second 
year an average of 17.2 points. No patient left the rehabilitation 
programme and women were more compliant in performing the ex-
ercises at the beginning of the programme, status which equalized 
at the end of the second year. Conclusion: Cardiac rehabilitation 
of a surgically treated cardiac patient is a team work program. The 
evidence regarding the health benefits of cardiac rehabilitation are 
overwhelming: reduction in total mortality and cardiovascular 
events, improvement in patients’ life quality, functional capacity 
and decreased cardiovascular risk factors. 
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EXErciSE rEhABilitAtion progrAmS 
incrEASE QuAlity oF WAlK in pAtiEntS 
With pEriphErAl ArtEriAl DiSEASE (pAD)
Patru S., Bighea A., Popescu R., Marcu R.
Dept. of Physical Medicine and Rehabilitation, University of 
Medicine and Pharmacy of Craiova, Craiova, Romania

Introduction: PAD of the lower extremities affects 20%–30% of 
older patients in general medical practices. Compared with those 
without PAD, persons with the disease have significantly greater 
functional impairment and more rapid functional decline. Exercise 
rehabilitation programs increase quality of walk in patients with 
PAD. However such barriers as cost, transportation, program 
availability often limit access to a complete and correct medical as-
sistance. Clinical guides for PAD recommend supervised walking 
exercises, but evidence for the benefits of the unsupervised walking 
exercise is minimal to absent. Aim: To determine if patients with 
PAD who report that they walk for exercise 3 or more times per 
week have less annual functional decline than those who walk less 
frequently. Material and method: We included 65 patients with 
PAD divided in 2 subgroups: A (30 patients) that report minimum 
3 times per week walk for exercise and B (35 patients) which 
walk less frequently. They are evaluated at baseline and after a 
year using 2 parameters: 6-minute walk distance (6-MWD) and 
4-meter walking speed (4-MWS). Results: Compared with those 
that exercised less frequently, patients who walked 3 or more times 
per week had a significantly smaller average annual decline both 
in walking distance and speed. Conclusions: Self directed walking 
exercise is associated with less functional decline among persons 
with PAD. Our dates suggest that patients with PAD who are un-
able or unwilling to participate in supervised exercised programs 
may benefit from self-directed walking at home.
References:
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D-DimErS in SErum oF pAtiEntS With 
lymphoEDEmA BEForE, During AnD AFtEr 
uSing intErmittEnt nEgAtivE prESSurE 
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Introduction and Aim: After discovering the fact that applying 
intermittent hipobaric pressure causes a long-time improvement 
of microcirculation, we investigated the functionality of the hemo-
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static system in 62 patients with peripheral artery occlusions, who 
were treated with intermittent hipobaric pressure using hypobaric 
sack ‘Greensac’ manufactured by ‘Iskra-Medical’ from Slovenia. 
The presence of D-dimers in plasma shows the previous synthesis 
of fibrinogen, which was disintegrated in fragments that can no 
longer be used for synthesis of coagulum. Besides that, those frag-
ments inhibit the further polymerization of the fibrin monomers and 
lower the thrombin activity. The clinical significance of determining 
D-dimers is valued in the sense that the pathological values of D-
dimers imply a coagulation disorder of the hemostatic system which 
can be manifested by thrombosis or development of the pathological 
bleeding. The normalization of the D-dimer values achieved by dif-
ferent treatments implies that the function of the hemostatic system 
is also normalized. The obtained results show that the values of 
D-dimers before the therapy are significantly higher in relation to 
normal values: 580ng/ml (normal: 255 ng/ml), after 10 treatments 
the level gradually increases to 620 ng/ml, but, 2 weeks after the 
treatment, a significant decrease in the level of D-dimers to 330 ng/
ml is registered. We conclude that the treatments with intermittent 
hypobaric pressure had positive impact on the coagulation com-
ponent of the hemostatic system (determined through D-dimers). 
Patients and Methods: The influence of hypobaric therapy on the 
functionality of the hemostatic system was tested on 43 patients 
who have a peripheral arterial occlusive disease or venous insuf-
ficiency. The patients were treated in Specialist Policlinic of the 
Clinical Centre of Novi Sad, in the department of Vascular Surgery 
and the Department for Thrombosis Prevention, and the therapy 
with hypobaric sac was done in the Clinic for Medical Rehabilita-
tion. The group tested consisted of 21 men and 22 women, aged 
49–75 years, the average being 60.35 years. The patients underwent 
treatments using the hypobaric sac «Greensac» by the manufacturer 
«Iskra-Medical» from Slovenia: 10 treatments of 20 min duration, 
3 times/week. In all patients an echophlebographic examination 
of the lower extremities was performed before starting with the 
laboratory testing and hypobaric sac treatment, in order to exclude 
the presence of an acute thrombotic process. The functionality of 
the hemostatic system was tested by a range of laboratory tests 
which included all three basic components of the hemostatic 
system: vascular, thrombocytic and coagulation. The material for 
examination of the hemostatic system was taken before the therapy, 
a day after the last (tenth) therapy and two weeks after the end of 
the treatment. For the aPTT, a reagens Cephotest, manufactured by 
Axsis Shield, Norway was used, while the other coagulation tests 
were done by the reagenses manufactured by the Instrumentation 
Laboratory (IL), Milano, Italy and the coagulometer ACL 9000 by 
IL manufacturer. The concentration of D-dimers was determined by 
the highly sensitive reagens IL-latex particles coated with mouse 
monoclonal antibodies specific for the D-dimer (MA-8D3). The 
other laboratory tests that were used on all of the patients were: 
SE, FBC, standard biochemical tests, lipid status, CRP. Results: 
The results of the basic tests for hemostasis-aPTT, PT and TV were 
in the normal range except for the three patients who were on an 
oral anticoagulant therapy, so accordingly there prothrombin time 
was prolonged, that is, the INR was in the therapeutic range. Based 
on the results of the D-dimer levels before the start of the therapy 
by «Greensack» (so called basic level), the patients were divided 
into two groups: group A consisted of 27 patients (62,8%) whose 
level of D-dimer was in the normal range (up to 255 ng/ml) and 
group B consisted of 16 patients (37.2%), whose D-dimer level was 
increased, in average 580 ng/ml. A day after the therapy finished, 
a slight increase in the D-dimer level was noticed in group A for 
10% compared with the basal value, but the average value stayed 
below the upper limit of the reference range, while in group B 
the D-dimer level stayed significantly increased, 568 ng/ml. Two 
weeks after the therapy finished, in group A (with the normal D-
dimer value), a slight decrease in the D-dimer value was registered 
(from 129 to 124 ng/ml), while in group B a significant decrease 
in D-dimer value acoured-the average values of 330 ng/ml were 
obtained, that is, the average value was 250 ng/ml lower, which 
represents a significant decrease in the level of thrombin activity. 
Discussion and Conclusion: We can assume that hypobaric therapy 
with its impact on the endothelial cells can, among other things, 

lead to an increased release of the tissue activator plasminogen 
and that way move the dynamic balance of the hemostatic system 
towards increased fibrinolytic activity, which represents a state of 
decreased risk for the development of thrombotic complications. 
Therefore, the future investigations of the effects of hypobaric 
therapy on the hemostatic system functionality should necessarily 
contain the additional laboratory parameters used for the direct 
diagnosis of the fibrinolytic system activity.
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cAn vErtEBrAl DySFunction lEAD to 
hEArt ArrESt? A cASE rEport
Atabas E.
Dept. of Physical and Rehabilitation Medicine, Medical Center 
Bonn Friedensplatz, Bonn, Germany

Vertebrogenic pain localized in the anterior thorax can imitate 
anginal pain (‘pseudoangina pectoris’). The most common causes 
of vertebrogenic chest pain are segmental dysfunction and de-
generative changes at the level of the lower cervical and upper 
middle thoracic spine. Segmental dysfunction can be a source of 
pseudoradicular pain radiating to the chest. A female patient with 
the age of 45 reported several episodes of back pain in the thoracic 
spine leading to breathing insufficiency followed by heart arrests. 
These incidences happened 7 times since 1995. All resuscitations 
were successful. During the last resuscitation several rip fractures 
occurred. Diagnostic procedures of lung and heart showed no kind 
of pathology so far. During manual medical diagnosis a vertebral 
dysfunction could be observed between thoracic vertebrae T4–6 and 
on cervical vertebrae C4–Th1. As diagnostic procedures like NMR 
did not show any kind of pathology either it is quite likely that the 
source of the problem is due to these vertebral dysfunctions. 
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EArly cArDiAc rEhABilitAtion AnD 
riSK StrAtiFicAtion AFtEr myocArDiAl 
inFArction
Caproş N.
State Medical University, Internal Medicine Dept., Chisinau, 
Republic of Moldova

The objective of the study carried out in our hospital was to deter-
mine the cardiac rehabilitation effects upon the clinical and para-
clinical performance in patients with acute myocardial infarction 
and their effort tolerance. Patients and Methods: We analysed the 
hemodynamic, echocardiographic, biochemical data and the coro-
nary risk level considering the TIMI classical score in 198 patients 
(59 men, 6 women) aged 36–76 with acute ‘non-q’myocardial 
infarction, included in the ‘7 steps’ cardiac rehabilitation program 
(Braunwald şi Julien). Results: Regarding the TIMI classical score 
the patients have been divided into three groups: low risk: 30%, 
middle: 58%, and major: 22%. The patients with non-complicated 
myocardial infarction after successful reperfusion with normal 
ejection fraction and low risk score began an early cardiac reha-
bilitation just after the acute event occurred. They were discharged 
in 5–7 days. The patients with middle cardiac risk score began the 
cardiac rehabilitation 2–3 days after the cardiac attack and were 
discharged in 8–9 days. The patients in the above-mentioned groups 
were recommended to reduce the risk factors and were administered 
medication. A different algorithm of rehabilitation was attempted in 
the patients with major cardiac risk score who developed an onset of 
ventricular tachyarrhythmia, hypotension and cardiac insufficiency 
(22%). They were recommended angiocoronarography. Correct 
patients selection for rehabilitation and discharge prevents the 
increase of early complications in patients with ‘non-q’ myocardial 
infarction.Conclusion: Early cardiac rehabilitation improves clinical 
and paraclinical cardiac data, effort tolerance, reduces hospitaliza-
tion time and the incidence of early complications in patients with 
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‘non-q’ myocardial infarction in terms of risk stratification according 
to the TIMI classical score. 
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DEvElopmEnt oF cArDiovASculAr riSK 
FActorS AFtEr An inDiviDuAliZED in-
hoSpitAl rEhABilitAtion progrAm: 1- AnD 
3- yEAr FolloW-up 
Schimmer C., Reents W., Krannich J.H., Sommer S.P., 
Bensch M., Leyh R. 
University of Wuerzburg, Dept. of Heart Surgery, Wuerzburg, 
Germany 

Introduction: Cardiovascular diseases are responsible for the ma-
jority of deaths in industrialized countries. The aim of secondary 
prevention after coronary artery bypass grafting (CABG) is to de-
celerate the progression of atherosclerosis and thereby to improve 
life expectancy. Aim: The purpose of this study was to investigate 
the development of cardiovascular risk factors in patients with or 
without an individualized in-hospital RP in a 1- and 3-year follow-up 
period. Patients and Methods: 142 consecutive patients undergoing 
elective CABG were prospectively divided into two groups (group 
I received the usual care; group II received the intervention). Medi-
cal variables concerning all cardiovascular risk factors, the current 
medication plan, and smoking habits were evaluated on admission 
and 1 and 3 years after surgery. The modifiable cardiovascular risk 
factors were evaluated and the number of risk factors per patient 
outside the target range was assessed. Risk factor control was graded 
as follows (perfect, good, acceptable, improvable, and poor). Re-
sults: At time of operation the number of modifiable cardiovascular 
risk factors per patient was 2.1 and 2.4 (2.0 and 1.9 after 1 year, 
2.2 and 2.0 after 3 years) in the control and the intervention group, 
respectively. There was a decrease of the proportion of patients 
with perfect risk factor control over the time (from 23% and 24% 
at operation to 29% and 30% after 1 year and 21% and 11% after 3 
years in the control and the intervention group, respectively). After 
12 months significant reductions in systolic blood pressure (p=0.02), 
LDL-cholesterol (p=0.02) and triglyceride (p=0.04) were found 
in the intervention group on comparison of the two groups. The 
HDL-cholesterol improved in the intervention group and decreased 
slightly in the control group. In the follow-up period there was a 
decrease in the usage of medication known to improve outcome in 
patients with coronary heart disease. Conclusion: The main result 
of this follow-up study is that the fortified patient motivation with 
an early, individualized in-hospital rehabilitation program does lead 
to a significant improved cardiovascular risk factor control within 
the first year after operation. After three years nearly all parameters 
have been retained unchanged in both groups. 
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phySicAl Activity proFilE in hEArt 
FAilurE pAtiEntS: Why ArE thE guiDElinES 
not FolloWED in BrAZil?
Carvalho V.O., Guimaraes G.V., Torlai V., Ayub S., 
Bocchi E.A.
Heart Institute (InCor) of São Paulo University (USP), São 
Paulo, Brazil 

Background: Physical activity (PA) has shown benefits in primary 
prevention of chronic diseases and in the secondary treatment of 
heart diseases, as heart failure (HF). Although it is well known, 
HF PA habits and physicians orientation are poorly described.
Aim: The aim of this study was to investigate if physicians were 
orientating HF patients to practice PA and to quantify patients ex-
ercise profile.Methods: All 131 HF patients, 80 male, 53±10 years, 
NYHA class I-V, LVEF 35±11%. 35 ischemic, 35 idiopathic, 32 
hypertensive and 29 chagas went to the hospital for a HF routine 
check-up. On this occasion, after the physician attendance in the 

HF Ambulatory, we asked the patients if the physician had ori-
entated them about PA. Then, we asked to fill in the international 
physical activity questionnaire (IPAQ) Short Form to classify the 
PA level. Results: Our data showed a significant difference between 
patients that received any kind of PA orientation by physicians 
(36%) and the ones who did not (64%, p<0.0001). Using the IPAQ 
criteria, from 36% of the patients that received orientation, 12.4% 
were classified as low and 23.6% as moderate. Sixty-four percent 
of patients that did not receive recommendation were classified 
as: low 26.8% and moderate 37.2%. Etiology (except chagas), 
functional class, ejection fraction, sex and age did not influence 
the PA profile. Conclusion: Brazilian physicians did not orientate 
the patients satisfactorily to PA. It opposes the guidelines orienta-
tion. Our data support the necessity of intensification on exercise 
encouragement by physicians and complementary studies on this 
area like home-based exercise orientation programs.
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EFFEct oF EXErciSE trAining on 24-hour 
AmBulAtory BlooD prESSurE monitoring 
in hEArt FAilurE pAtiEntS
Carvalho V.O., Guimaraes G.V., Ciolac E., Bocchi E.A.
Heart Institute (InCor) of São Paulo University (USP), São 
Paulo, Brazil 
Background: Heart Failure (HF) is characterized by a circadian ex-
acerbated neurohormonal activation. The effect of Exercise Training 
(ET) on 24-h Ambulatory Blood Pressure Monitoring (ABPM) in 
beta-blockade (HF) patients is unknown. Aim: The aim of this study 
was evaluate the ABPM response to ET in HF patients. Methods: 
Twelve HF patients (32±5% EF, NYHA class 1.6±0.6, beta-blockade 
dose= 55±30 mg/day, VO2= 20±3 ml/kg/min, 52±9 years, BMI= 
22±3 cm/kg2) and fifteen controls (sedentary healthy subjects, 
VO2= 30±5 ml/kg/min, 25±8 years, BMI= 20±5 cm/kg2) underwent 
ET in a 20±1° controlled temperature room for two months (three 
times/week at 6 p.m. at 90% of the ventilatory threshold). ABPM 
(Space Labs Redmond, Wash, USA) was measured before and two 
days after the last exercise season. Results: HF ABPM before and 
after exercise training was: 111±6 to 112±10mmHg, p=0.74 for 
24-h mean of SBP; 66±6 to 66±7mmHg, p=0.81 for 24-h mean 
of DBP; 68±6 to 67±7 bpm, p=0.35 for 24-h mean of heart rate; 
114±10 to 113±11mmHg, p=0.60 for daytime mean of SBP; 70±10 to 
68±9mmHg, p=0.56 for daytime mean of DBP; 70±10 to 68±8bpm, 
p=0.31 for daytime mean of heart rate; 108±11 to 109±12mmHg, 
p=0.57 for night-time mean of SBP; 62±8 to 62±10mmHg, p=0.97 
for night-time mean of DBP; 63±5 to 63±7 bpm, p=0.92 for night-
time mean of heart rate. Controls: 117±8 to 115±9mmHg, p=0.019 
for 24-h mean of SBP; 73±6 to 71±5mmHg, p=0.016 for 24-h mean 
of DBP; 80±6 to 79±7 bpm, p=0.81 for 24-h mean of heart rate; 
121±9 to 120±9mmHg, p=0.37 for daytime mean of SBP; 78±7 to 
76±5mmHg, p=0.15 for daytime mean of DBP; 84±7 to 83±8 bpm, 
p=0.54 for daytime mean of heart rate; 107±8 to 103±9mmHg, 
p=0.004 for night-time mean of SBP; 63±5 to 59±5mmHg, p<0.0001 
for night-time mean of DBP; 70±5 to 71±6 bpm, p=0.30 for night-
time mean of heart rate. Conclusion: 24 h blood pressure did not 
change with ET in HF patients. Controls had their blood pressure 
decreased, mainly at night.
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hEArt rAtE DynAmicS During trEADmill 
cArDiopulmonAry EXErciSE tESt in 
optimiZED BEtA-BlocKED hEArt FAilurE 
pAtiEntS
Carvalho V.O., Guimaraes G.V., Ciolac E., Bocchi E.A.
Heart Institute (InCor) of São Paulo University (USP), São 
Paulo, Brazil
Background: Maximum heart rate (HR) for the age a method to 
characterize an effort, but little is known about HR dynamics in 
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optimized beta-blockade heart failure (HF) patients. Aim: Evaluate 
HR dynamics: basal, peak and % increase of HR in optimized beta-
blockade HF patients and in sedentary normal individuals (controls) 
during a treadmill cardiopulmonary test. Methods: Twenty-five HF 
patients (49±11 years, 76% male) with LVEF 30±7% and fourteen 
controls were included in the study. Were excluded: atrial fibrilla-
tion, pacemaker, noncardiovascular functional limitations and whose 
drug therapy was not optimized. Optimization was considered as 50 
mg/day or more of carvedilol and rest HR from 50 to 60bpm for 3 
months. Results: Basal HR was lower in HF patients (57±3) than 
controls (89±14) p<0.0001, as peak HR (%maximum predicted for 
age) (65,4±11,1% for HF and 98,6±2,2 for controls; p<0,0001). 
Maximum RER did not differ from groups (1.2±0,5 for normal and 
1.15±1 to HF patients, p=0.42). All controls reached the maximum 
HR for the age, but in HF group no one did. Moreover, the % in-
crease of HR from rest to peak exercise between HF (48±9%) and 
control (53±8%) was not different (p=0.157). Conclusion: No patient 
in HF group reached maximum HR for the age during a treadmill 
cardiopulmonary exercise test, despite of the percentage increase 
of HR was the same in sedentary normal subjects. HR increase in 
optimized beta-blocked HF patients should be considered as 65% 
to an effort near to the maximum during exercise test, but new 
studies are required.
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nEurohumorAl Activity rEmAinS 
incrEASED During 6-minutE WAlKing tESt 
AFtEr hEArt trAnSplAntAtion 
Guimaraes G.V., dAvila V.M., Moura L., Carvalho V.O., 
Bacal F., Bocchi E.A.
University of Sao Paulo, Medical School, Heart Institute, Sao 
Paulo, Brazil

The neurohormonal activity during exercise and recovery are 
powerful predictors of sudden death in selected population. The 
mechanism by which it occurs has not been established. Heart 
transplanted (HT) and heart failure (HF) patients have higher 
incidence of sudden death. Methods: We tested neurohormonal 
activity in 20 HT (18 men), 8.5 years after HT, age 49±11; HF (8 
men), age 43±10 years, NYHA I patients were compared with 7 
normal (NL, 5 men), age 39±8 years. All patients taking their usual 
medication. The patients and NL underwent 6-min cardiopulmonary 
walking test (6WT) using a treadmill without inclination and with 
self-controlled velocity. We determined at: basal position (b) and 
the last minute of the last minute 6WT: HR (bpm), SBP (mmHg), 
DBP (mmHg), VO2 (ml/kg/min), VE/VCO2 slope, Distance (D,mph) 
and norepinephrine level (NOR, pg/ml). Conclusion: At rest, NOR 
levels are slightly higher in HF patients, than in HT and NL. During 
6WT, that reproduces daily activity, NOR levels are much higher in 
HT and HF patients, compared to NL. The heart transplant is used 
to treat advanced HF but neurohormonal levels remains high in HT 
patients, in daily activities. At rest and during 6WT the HR, SBP, 
DBP and VE/VCO2 slope also are slightly higher in HT patients, 
than in HF and NL. The consequences of neurohormonal activity 
should be better investigated in HT patients. Results:
Variable HT (n=20) HF (n=11) NL (n=7)
HR rep 104±14‡* 72±5 80±10 
HR 6WT 122±21‡* 95±12 97±15
NR rep 463±167 659±225†* 512±132 
NR 6WT 1248±692* 1174±653* 545±95
SBP rep 140±24‡* 111±12 121±12 
SBP 6WT 152±24‡ 123±19 142±15‡
DBP rep 83±16‡* 61±12 69±11
DBP 6W 82±16‡ 61±10 74±9‡
VO2 6WT 14.1±2.2 12.3±4.8 12.6±4.1
VE/VCO2 slope 33±6‡* 25±5* 20±3
D 0.22±0.04 0.20±0.03 0.24±0.06
†p<0.05 dif HT, ‡p<0.05 dif HF, *p<0.05 dif NL
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EArly rEhABilitAtion FolloWing  
opEn-hEArt SurgEry on thorAcic AortA
Lukić B., Krivokapić B., Otašević P. 
Dedinje Cardiovascular Institute, Belgrade, Serbia

A number of studies have indicated that beneficial results of 
early rehabilitation following reconstructive surgery on thoracic 
aorta can be done only by experienced team. Aim: Assessment 
of incidence of respiratory complications, deep vein thrombosis 
and duration of in-hospital stay in patients following open-heart 
surgery on thoracic aorta. Methods: A total of 52 patients have been 
operated in 2007 at our institution. Patients were between 19 and 
75 years of age. There were 20/52 female patients (38%). Coronary 
artery disease was found in 4/52 (7.69%) and mild-to-moderate 
aortic stenosis and/or regurgitation was found in 27/52 (52%) of 
patients. 4 of 52 patients (7.69%) died within 30 days of surgery 
and 18/52 (34%) had significant respiratory, neurologic and/or 
cardiac morbidity. In-hospital stay was between 9 and 28 days. 
All patients were subjected to adequate pre- and postoperative 
rehabilitation program. Conclusion: Well designed and thorough 
early rehabilitation program can have important impact on defini-
tive success of treatment in these complex patients.
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hEArt rAtE vAriABility – StylE oF 
liFE AnD BoDiES pArAmEtErS DEFining 
StructurE
Fortuna M.1, Szczurowski J.2, Kołcz- Trzęsicka A.1

1Wrocław College of Humanities, Physiotherapy; 2University of 
Wrocław, Dept. of Anthropology, Wroclav, Poland

Introduction: Cardiac parasympathetic regulation is associate 
with cardiorespiratory fitness and training load, respectively. 
It seems to be interesting to find the information about esti-
mateing HRV during rest and submaximal activity in groups 
with different style of life and different BMI. Aim: We have 
measured HRV indexes during rest, ascending and descending 
stairs. We have analysed dependence HRV, level of activity and 
BMI. Patients and Methods: 21–22 year old healthy men have 
been investigated. The following parametres were estimated: 
RR, HR, RMSSD, pNN50%, LF[ms], HF[ms], LF%, HF%, LF/
HF. HRV indexes were analyzed at rest and during ascending 
and descending the stairs. Subjects ascended and descended 2 
stories of 24 steps. 30 men were measured for: height, weight 
and activity levels. Results: The differences between groups 
with different BMI and style of life during exercises were not 
statistically significant. RMSSD, pNN50%, LF[ms], HF[ms] 
parameters were significantly higher in group associated with 
long-term endurance exercise training during rest. Conclusion: 
HRV parameters are not related to HR. BMI are not related to 
HRV during rest and submaximal exercise. HRV parameters are 
related to style of life during rest. These results indicate that 
vagal-related HRV indexes are not related to cardiorespiratory 
fitness during submaximal exercise. 
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hEArt rAtE vAriABility rESponSES 
to AScEnDing AnD DEScEnDing StAirS 
– vAliDity oF thESE rESultS to 
cArDiologicAl rEhABilitAtion in 
hoSpitAl
Fortuna M.1, Szczurowski J.2, Kołcz- Trzęsicka A.1

1Wrocław College of Humanities, Physiotherapy; 2University of 
Wrocław, Dept. of Anthropology, Wroclav, Poland

Introduction: Heart rate variability (HRV) indexes are related to 
cardiorespiratory fitness. It appears to be associated with training 
load. There is not much information about estimate HRV during 
submaximal activity. Aim: We have measured HRV indexes dur-
ing rest, ascending and descending stairs. Patients and Methods: 
21–22-year-old healthy men have been investigated. The following 
parametres were estimated: RR, HR, RMSSD, pNN50%, LF[ms], 
HF[ms], LF%, HF%, LF/HF. HRV indexes were analyzed at rest 
and during ascending and descending the stairs. Subjects ascended 
and descended 2 stories of 24 steps, each step of 15 cm in height, 
one step per sec. Results: The differences between rest and dur-
ing exercises were statistically significant. R-R intervals, HR and 
RMSSD were significantly different in the ascending and descending 
stairs. Ascending RR (549±41); HR (111±10) and descending RR 
(606±50); HR (100±9) p<0.001. Ascending RMSSD (15±9) and 
descending RMSSD (21±10) p<0.05. Conclusion: HRV parameters 
are not related to HR. HR is not reliable indicator of the intensity 
and balance of the autonomous regulation. There are no significant 
differences autonomous regulation to ascending and descending 
stairs. In contrast to activity heart rates. It seems to be interesting to 
find information about cardiological patients in the same test. 
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thE impAct oF vAriouS EnoS 
polymorphiSm on clinicAl Evolution 
oF coronAry pAtiEntS With cABg 
rEFErrED to A comprEhEnSivE cArDiAc 
rEhABilitAtion progrAmmE
Avram A.1, Fira-Mladinescu O.1, Avram C.2, Anghel A.1, 
Gaita D.1

1Victor Babes University of Medicine and Pharmacy Timisoara; 
2West University, Timisoara, Romania

Coronary artery disease (CAD) is a multifactorial disorder, endothe-
lial dysfunction playing an important role in the development of 
coronary atherosclerosis. Variation in nitric oxide (NO) level, pro-
duced by endothelial nitric oxide synthase (eNOS), is a key factor 
in production and progression of endothelial dysfunction. Aim: The 
aim of our study was to identify the presence of 2 different eNOS 
polymorphisms in a group of 31 coronary patients with coronary 
artery by-pass grafting (CABG) referred to cardiac rehabilitation 
and followed-up for 1 year and also to investigate their role in 
the prognosis (expressed as cardiovascular death, cardiovascular 
events – acute coronary syndrome, stroke). Material and Methods: 
We investigated 31 coronary patients at 7±3 days after CABG, ad-
dressed to Cardiac Rehabilitation Clinic Timişoara in order to be 
included in a comprehensive rehabilitation programme. Results: The 
polymorphisms distribution in the studied population was as follow: 

C460T promoter and G894T exon were identified in 6 patients and 
12 patients, respectively. 2 patients (6%) presented both form of 
polymorphism. A single mutation was observed in 10 patients (32%) 
for G894T and in 4 patients (13%) for C460T. Regarding the impact 
of C460T and G894T polymorphism on CAD prognosis, we found 
no correlation between the studied polymorphisms and the CV death. 
A statistical correlation was established between the presence of each 
polymorphism and the cardiovascular events (C460T polymorphism: 
r2=0.2729, p=0.0045; G894T polymorphism: r2=0.1696, p=0.0277). 
We also studied the influence of the simultaneous presence of both 
polymorphisms. Our results showed no correlation with CV death. 
The relation is statistically significant for CV events (r2=0.2571, 
p=0.0119). Conclusions: Our results suggest a high prevalence of 
eNOS polymorphisms in coronary patients – eNOS polymorphism 
was identified in almost half of the patients. The number of CV 
deaths does not correlate with eNOS polymorphism, even if both 
forms are simultaneous present in the same subject.

p29
KinESithErApy AS rEhABilitAtion 
pArAmEtEr in chilDrEn AFtEr 
corrEction oF congEnitAl hEArt 
DEFEctS
Nikolic D., Petronic I., Cirovic D., Milincic Z.,  
Knezevic T. 
University Children’s Hospital, Belgrade, Serbia

Introduction: Congenital heart defects (CHD) can cause in some 
cases delays during growth, pulmonary complications and muscle 
hypotrophy. Kinesitherapy helps these children boost condition 
and growing capacity. Aim: Our study is to present optimal and 
expected duration of kinesitherapy in days in children after correc-
tion of CHD in Intensive Care Unit (ICU). Patients and Methods: 
We evaluated 396 children treated at University children’s Hospital 
in Belgrade during 2004–2008. Due to type of CHD we divided 
children into 7 groups: group with ventricular septal defect (VSD), 
group with atrial septal defect (ASD), group with ductus arterio-
sus persistens (DAP), group with coarctation of the aorta (CoA), 
group with tetralogy of Fallot (ToF), group with transposition of 
the great arteries (TGA) and group with the stenosis of the aorta 
(StA). The values are expressed in days. Results: We had 118 
patients with VSD and duration of kinesitherapy was 5.82±2.52 
days, 81 children with ASD and duration of kinesitherapy was 
4.73±1.21 days, 67 children with DAP and implementation of 
kinesitherapy was 4.63±1.95 days, 57 children with CoA and 
duration of kinesitherapy was 6.42±4.58 days, 43 patients with 
ToF with duration of kinesitherapy of 7.93±6.17 days, 18 children 
with TGA with implementation of kinesitherapy of 8.62±2.98 
days and 12 patients with StA with duration of kinesitherapy of 
5.69±1.12 days. Conclusion: Optimal duration of kinesitherapy in 
ICU is from 4–14 days due to type of CHD and expected duration 
of kinesitherapy for VSD, ASD, DAP, CoA and StA is 4–7 days 
while for ToF and TGA it is 9 days.
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rEhABilitAtion oF lymphEDEmA 
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Hospital Clínico San Carlos, Madrid, Spain

Introduction: Lymphedema is a common chronic illness character-
ized for liquids and proteins accumulated in subcutaneous tissue, 
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as consequence of the incapacity of lymphatic system to drain 
the lymphatic fluid. Patients and Methods: A 76-year-old woman 
treated in our Department with history of: Hypertension treated, 
left gonarthrosis, hiatal hernia and chronic gastritis associated 
with Helicobacter pylori (2002), non-complicated internal hem-
orrhoids and diverticulitis (2002), syncope related to paroxistic 
atrial fibrillation (2005), iron deficiency anemia and depression. 
The current medication is: furosemide, enalapril, adiro 100, tran-
gorex, adofen, paracetamol and oral iron. The previous surgical 
procedures: Prosthesis of right knee (2003), Hysterectomy with 
double adnexectomy (1985), resection of vulvar carcinoma (1990) 
and appendectomy. 18 years ago vulvar carcinoma was diagnosed 
that needed vulvectomy with superficial and deep bilateral lym-
phadenectomy. Non-coadjuvant treatment with chemotherapy or 
radiotherapy was received. A few months later signs of bilateral 
lymphedema in lower extremities was shown and it was necessary 
to start manual lymphatic drainage with physical decongestant 
therapy. She was well until 2 years ago when she was forced to 
stop treatment due to reassignment of Hospital. Requested by 
orthopedic surgeon she arrives to our Rehabilitation Department 
with the aim of improveing her clinical condition before surgery 
of total prosthesis on the left knee for restriction in her autonomy 
and difficulty for the independent gait. Results: After satisfactory 
surgery the articular balance was for extension 0º and for active 
flexion 120º. She started rehabilitation for lymphedema with 
combined manual lymphatic drainage with compressive bandage 
in first phase and measures of elastic containment in maintenance 
phase. Conclusion: Treatment of lymphedema is based on Complex 
Decongestive Therapy (CDT), pharmacotherapy, psychological 
follow-up and surgical treatment. The CDT shows the best results 
because it reduces the volume of the edema; balanced the function 
of the lymphatic system and prevented complications. This therapy 
should be precocious, traditional and life long.
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hip pAin in A tEtrAplEgic pAtiEnt – 
iliopSoAS ABScESS
Castro A., Morgado S., Cerqueira M.E.
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bilitation, Braga, Portugal

Introduction: Iliopsoas muscle abscess is an uncommon condi-
tion which is often difficult to diagnose. It may have an insidious 
onset and present with vague clinical features. This condition 
becomes even harder to identify in a tetraplegic patient. Laboratory 
investigations may reveal a raised white blood cell count, raised 
C-reactive protein and raised erythrocyte sedimentation rate. CT 
scan is considered the ‘gold standard’ for the diagnosis of this 
entity although some authors consider MRI superior. Treatment 
involves the use of appropriate antibiotics and drainage of the 
abscess if necessary. Aim: Although iliopsoas muscle is a rare 
entity it should be considered, namely in patients with fever and 
hip pain. Our aim is to call attention to this disorder and to the 
importance of early diagnosis and treatment. Patients and Methods: 
We present the case of a 29-year-old man, previously healthy, who 
suffered C3–C4 medullar contusion with consequent tetraplegia 
ASIA D after a car crash. The patient was treated conservatively 
with corticotherapy and cervical orthosis. Three weeks after the 
accident the patient started developing fever and severe pain in 
his left hip. Laboratory findings included elevated C-reactive 
protein and erythrocyte sedimentation velocity. The patient was 
studied with an MRI of his left hip that revealed an abscess of the 
iliopsoas muscle with oedema of the neighbouring muscles. The 
patient was treated with antibiotics – clyndamicin and cefoxitine. 

Results: The patient showed a significant improvement with a 
decrease in pain and an increase of the passive range of motion 
of his left hip, as well as a normalization of the laboratory and 
imaging studies. Conclusion: The correct diagnosis of the entity 
affecting this patient allowed for its prompt treatment which re-
sulted in a considerable decrease of the patient’s morbidity. The 
resolution of the iliopsoas abscess allowed the patient to resume 
his rehabilitation program with good results.
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oStEoporoSiS in irAn
Torkan F., Hakemi L.
National Iranian Oil Company, Sports Affairs, Tehran, Iran 

Introduction: Osteoporosis is one of the most common metabolic 
disorders and the most common metabolic bone disease. The inci-
dence of osteoporosis is increasing worldwide and especially in Asia. 
Because of proposed dietary deficiencies of calcium and vitamin 
D and the special wear of the Moslem Iranian women, a thorough 
study and focusing on preventive approaches are mandatory in 
Iran. Methods: More than 30 related studies performed in Iran in 
the recent 5 years were reviewed. Results: About 50% of men and 
70% of women with age 50 or older suffer from osteoporosis or 
osteopenia in Iran. In postmenopausal women, the prevalence of 
osteoporosis, osteopenia, and normal bone density is 41.8%, 50%, 
and 8.2% respectively. After menopause, bone loss will become 
more accelerated and the frequency of osteoporosis increases and 
the frequency of osteopenia decreases with age. The mean age and 
the mean postmenopausal duration of patients with osteoporosis are 
significantly higher than patients without osteoporosis. Menopau-
sal duration of over 10 years is associated with 5.6 fold increased 
risk of osteoporosis. Osteoporosis is more frequent (61.5%) in 
the postmenopausal women with the symptom of low back pain. 
The prevalence of osteoporosis and osteopenia in men more than 
50 years age was shown to be 3.9% and 50%, respectively. The 
prevalence of osteoporosis at L2–L4 region was 16.7% in men and 
56.3% in women. The prevalence of osteopenia at L2–L4 region 
was 38.9% in men and 25% in women. Peak bone mass at L2–L4 
region was reached at the age 29.3 years in women. Means of BMD 
in subjects aged 20–45 years (Peak Bone Mass), at lumbar spine 
and the hip were: for females 1.20±0.013 and 0.994±0.13 and for 
males 1.18±0.14 and 1.05±0.16 gr/cm2, respectively. Peak bone 
mass in Iranian population seems to be 3.9% higher than Japanese 
and 5.6% lower than American population. Vitamin D and calcium 
intake, tea consumption, serum Zn, consumption of soy proteins, 
physical activity, BMI, and education level have a positive relation 
to BMD and smoking, renal stone history, hyperhomocysteinemia 
as a result of folate deficiency, diabetes mellitus, hyperthyroidism, 
thalassemia, hemodialysis, PTH levels, and glucocorticoid use 
have a negative relation to BMD. Disabled veterans show a marked 
reduction of bone mass in the neck of femur. Prevalence of vitamin 
D deficiency is significant in Iran, and one study showed that 80% 
of the population has at least mild vitamin deficiency. Hip fracture 
is the most serious consequence of osteoporosis. The estimated 
incidence of osteoporotic fractures in the year 2001 in Iranian 
women was 417 fractures in spine, 4337 fractures in femur, and 1806 
fractures in the forearm. Using DALY’s formula, the disease burden 
related to osteoporosis in the year 2001 in Iran was estimated to be 
36761 years for the population, 17619 years attributed to females 
and 19143 years attributed to males. Conclusion: Osteoporosis 

J Rehabil Med Suppl 47



149Poster Presentations

is a major health problem in Iran and preventive measures as for 
education, appropriate nutrition, sun exposure, and weight bearing 
physical exercises should be encouraged from childhood to mini-
mize this condition.

p33
iS moDErAtE phySicAl Activity Enough 
For thE prEvEntion oF SpinAl DEFormitiES 
DuE to oStEoporoSiS in poStmEnopAuSAl 
WomEn?
Mika A., Mika P. 
Dept. of Rehabilitation, Academy of Physical Education, Krakow, 
Poland

Introduction: Some studies have suggested that patients with osteo-
porosis exhibit lower back extensor strength (BES) than normal 
women. This decrease was specific to the back and was not part 
of generalized muscle weakness, which is often observed with 
aging. These deficits developed in women with osteoporosis even 
though they were performing the same type of occupational and 
homemaking activities as age-matched subjects who did not have 
osteoporosis. Conversely, others have noted significant relation-
ships between BES and physical activity. As the back extensors are 
the major supportive muscles of the trunk, it has been postulated 
that increasing the BES may help decrease thoracic kyphosis. Aim: 
To determine whether physical activity levels of postmenopausal 
women were associated with their bone mineral density (BMD), 
BES, severity of thoracic kyphosis and range of spinal motion. 
Patients and Methods: 189 female subjects from 50 to 80 years of 
age were divided into active (n=63) and sedentary (n=126) groups 
according to their physical activity level, measured by the Physical 
Activity Score (PAS). BMD, BES, severity of thoracic kyphosis 
and range of spinal motion in the sagittal and frontal plane were 
measured. Results: The groups differed significantly in the range 
of spinal motion in the sagittal plane (p<0.05) (active: 26.9°±10.8; 
sedentary: 23.0°±10.2), as well as in the frontal plane (p<0.001) 
(active: 77.6°±15.8; sedentary: 23.4°±7.5). There were no signifi-
cant differences in BMD (p>0.05) (active: 0.88 g/cm2±0.18; sed-
entary: 0.98 g/cm2±0.15), severity of thoracic kyphosis (p>0.05) 
(active: 52.9°±12.4; sedentary: 51.9°±11.8) or BES (p>0.05) 
(active: 49.0N±14.6; sedentary: 46.6N±15.1). Conclusions: This 
study demonstrates that active women had better range of spinal 
motion than sedentary women, but they did not differ significantly 
in severity of thoracic kyphosis, BES and BMD.
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oF loWEr limB SpASticity in chilDrEn 
Turkalj I.1, Mikov A.2, Jakovljevic V.3, Mikov I.3 
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Introduction: Spasticity is one of the major problems in children with 
cerebral palsy (CP). Botulinum Toxin Type A (BTX-A, Dysport®) 
chemically denervates the muscles and is used for the treatment of 
limb spasticity in children with CP. Aim: The aim was to determine 
the effect of BTX-A in reducing spasticity and increasing the range 
of motion of lower limbs even after the dissolving of the BTX-A 
effect. Material and Methods: The study included twenty children 
(mean age 5 years and 9 months). All children participated in the 
habilitation treatment (30% diplegia, 20% hemiplegia, 15% quad-
riplegia, paraplegia and the mixed form of CP each and 5% with 

triplegia). The assessment included measuring of the range of motion 
and Modified Ashworth scale before the BTX-A treatment and 3 
months thereafter. In most cases the BTX-A was applied into the 
gastrocnemius, semitendinosus and thigh adductors using so-called 
multilevel approach (dose was 11.6 U/kg). The physical treatment 
started 3 days after the application of BTX-A (the first 2 weeks 2–3 
times a day after that 2–3 times a week). Results: Three months 
after the treatment, statistically significant changes were detected 
in the increase in the range of motion of hip joint (abduction with 
0 degree knee-joint position) and ankle joint (dorsal flexion with 0 
and 90 degree position of the knee-joint). Also, significant changes 
were noticed in the decrease in spasticity (measured with Modified 
Ashworth scale) in adductors, hip flexors, hamstrings and plantar 
foot flexors. Conclusion: Application of BTX-A leads to the decrease 
in spasticity of treated muscles and facilitates regular treatment of 
habilitation of children with CP.
Reference: 
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Patatoukas D., Aggeli V., Farmakides A., Alexiou A., 
Hatziagorakis V., Roussos N. 
PRM Dept., Asklepieion General Hospital, Voula, Greece

We present a 66-years-old woman who was unable to walk for the 
last one year due to severe painful and spastic knee contractures. 
Almost abandoned from her family, her past medical history 
reveals only hypertension. Being well orientated, without any 
aphasia, and without any psychological problem, uses her arms 
almost perfectly. She complains only about her legs and really 
suffers from a terrible itching. Laboratory tests are normal. Brain 
MRI shows multiple brain infarcts. The examination is very dif-
ficult because every tactile stimuli produced pain and itching. 
After many discussions with neurologists and dermatologists we 
concluded that both spasticity and itching arose from the multi-
infarct disease. She finally was treated with gabapentin 400 mg, 
three times daily. BTX-A was injected to hamstrings muscles in 
high dosages (200 UI in each one). Mild physical therapy was 
started not to produce pain. Day by day she was cooperated and 
after two months she was walking without help for short distances 
with a walker with her knees slightly in flexed position. Before 
completing her programme, she asked to be discharged from the 
hospital. We conclude that spasticity itself can be treated in many 
ways. But when pain and proprioception complications accompany 
spasticity, gabapentin may be the drug of choice. 
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trAining in BoDy-WEight-SupportED 
trEADmill AFtEr SEvErE BrAin injury 
Patatoukas D., Hatziagorakis V., Alexiou A., Sorras N., 
Kalatzopoulos D., Lagogiannis N. 
PRM Dept., Asklepieion General Hospital, Voula, Greece

Introduction: People with brain injury learn to walk safe and efficient 
in order to gain a walking speed that will be as similar to normal as 
possible. Aim: This study was made to investigate the effectiveness 
of walking training in a body-weight-supported treadmill training 
(BWSTT). Patients and Methods: Two men with combined spastic 
and ataxic quadriplegia due to brain injury took part in the study. 
Both of them, as rehabilitation outpatients, were walking totally 
depended using a single four-posted cane. Patients performed a 
10 m walk before and 11/2 month after body-weight-supported 
treadmill training. Oxygen saturation, heart rate and CO2 changes 
in the airway of intubated patients were measured before and after 
the training with the 9847 ΝΟΝΙΝ ® Pulse Oximeter and Carbon 
Dioxide Detector. Walking speed, number of steps and step width 
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were also measured. In treadmill they were training three times 
weekly with self-selected walking speed for 10 min. Results: Sub-
ject A had before training a walking speed of 3.7 m/min for 10 m, 
completed with 38 steps and 44 cm step width. Oxygen saturation 
97%, heart rate 79 beats/min and CO2 changes 41. Subject A had 
after training a walking speed of 4.3 m/min for 10 m, completed with 
32 steps and 39 cm step width. Oxygen saturation 98%, heart rate 
70 beats/min and CO2 changes 42. Subject B had before training a 
walking speed of 13.3 m/min for 10 m, completed with 29 steps and 
44 cm step width. Oxygen saturation 95%, heart rate 115 beats/min 
and CO2 changes 47. Subject B had after training, a walking speed 
of 16.7 m/min for 10 m, completed with 26 steps and 38 cm step 
width. Oxygen saturation 97%, heart rate 106 beats/min and CO2 
changes 50. Conclusion: Results indicated improvements in motor 
balance, gait speed. Parameters like oxygen saturation, heart rate 
and CO2 changes were not influenced.

p37
thE EFFEct on SpASticity AnD StiFFnESS 
oF thE AnKlE AnD thE KnEE joint oF 
continuouS pASSivE movEmEnt in 
chronic StroKE pAtiEntS – Short timE 
EFFEct AnD FunctionAl gAit outcomES 
Toma C.L.M., Badea R., Dumitru L.V., Dinu H.,  
Iliescu A. Berteanu M.
Physical and Rehabilitation Medicine Dept., University Emergency 
Hospital Elias, Bucharest, Romania
Introduction: Continuous passive movement is recently considered 
in only a few neurological studies with good effects on ankle stiff-
ness and spasticity. Scope: To evaluate the short time effect on 
changes in spastic hypertonia and/or contracture of the ankle and 
the knee flexors and extensors after dynamic stretching on triple 
flexion and double extension and to assess the functional gait out-
comes. Design: Non-controlled trial. Setting: Neurorehabilitation 
Unit. Participants: Fifteen stroke patients with hypertonia and/or 
contracture after stroke. Intervention: Stretching of the plantar- and 
dorsiflexors of the ankle and flexors and extensors of the knee, 5 
times a week for 30 min, during a 3-week period by using a continu-
ous passive movement and programmed stretching device. Main 
Outcome Measures: Spastic hypertonia and distal contracture were 
assessed on the basis of Modified Ashworth Scale, passive and ac-
tive ROM. Functional gait outcomes were assessed by Functional 
Ambulation Classification, 10-m walking time and Gait-Motor As-
sessment Scale. The measurements were performed before and after 
treatment. Patient and doctor satisfaction on spasticity reduction was 
evaluated by a five-point questionnaire (1=very poor, 2=poor, 3=ac-
ceptable, 4=good, 5=very good). Results: There were improvements 
in reducing of ankle and knee spasticity and stiffness and also in 
functional gait outcomes. In addition, patient and doctor satisfaction 
regarding short-term therapeutic effects was mainly good (ranging 
from acceptable to very good). Conclusions: Overall impression was 
positive in reducing ankle and knee spasticity and/or contracture 
in stroke patients after continuous passive movement. Patient and 
doctor satisfaction was positive.
Reference:
1. Lin P-Y, et al. The relation between ankle impairments and gait velocity and 
symmetry in people with stroke. Arch Phys Med Rehabil 2006; 87: 562–568.

p38
compAriSon oF tWo SlingS mADE oF 
DiFFErEnt FABricS in hEmiplEgic pAtiEntS
Ceceli E.1, Köybaşı M.1, Kurt E.2, Kocaoğlu S.1, Borman 
P.1, Yorgancıoğlu Z.R.1, Özel S.2
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Introduction: Upper extremity functional impairment is common 
after stroke and arm slings are used for shoulder subluxation. 
Aim: We aimed to search whether there was difference in weight 
bearing of upper extremity between hemiplegic and normal 
sides and whether subluxation had an effect on this loading. 
Patients and Methods: 33 hemiplegia patients were enrolled to 
the study. Demographic characteristics including age, etiology, 
Brunnstrom level in upper extremity, subluxation in hemiplegic 
shoulder were recorded. We modified a specific shoulder sling 
which could measure the weight of upper extremity and we used 
2 different fabrics with different stretching properties (canvas 
and cotton) for the sling. We compared the weight bearing ca-
pacity of these slings and weight bearing difference between 2 
sides for each fabric. Results: The mean of disease duration of 
the patients was 6.1±6.8, Brunnstrom of upper extremity was 
3.09±1.6; Ashworth scale was 1.3±1.2. Weight bearing capac-
ity of the canvas sling was 1.85±0.79 kg for the involved side 
and 1.65±0.71 kg for the normal side; that of cotton sling was 
1.77±0.89 kg and 1.64±0.71 kg, respectively. Thirteen of the 
patients had subluxation; in patients with subluxation the mean 
weight bearing of the canvas sling was 1.77±0.66 kg and cotton 
sling was 1.63±0.76 kg and those for the nonsubluxated patients 
were 1.9±0.87 kg and 1.87±0.97 kg, respectively. Conclusion: 
Our study indicated that hemiplegic upper extremity does not 
constitute additional weight on different kinds of arm slings and 
stretching of the fabric of the arm sling is not influenced by the 
load of the upper extremity.
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AShWorth EvAluAtion in DiFFErEnt joint 
poSitionS in hEmiplEgic pAtiEntS

Ceceli E.1, Gökoğlu G.1, Erol M.1, Akbal A.2, Borman P.1, 
Yorgancıoglu Z.R.1, Akyüz M.2

1Ankara Training and Research Hospital, Dept. of 1st PMR,  
Ankara; 2Ankara Physical Medicine and Rehabilitation Training 
and Research Hospital, Dept. of 1st PMR, Ankara, Turkey

Introduction: Spasticity is a common problem for positioning in 
hemiplegic patients and this could lead to contractures. Ashworth 
scale is mostly used for determining the severity of spasticity. Aim: 
In this study we planned to search whether different positions of 
joints had an influence on Ashworth scale values. Patients and Meth-
ods: The demographic characteristics of the patients including age, 
sex, involved side, functional motor level assessed by Brunnstrom 
were recorded. We selected elbow, hip, knee and ankle joints and 
measured the Ashworth scale in sitting, supine, prone and lateral 
recumbent positions in patients with hemiplegia. Results: 31 female 
and 34 male patients were evaluated, 49.2% of the patients had right 
and 50.8% had left hemiplegia. 76.9% had tromboembolic etiology. 
Ashworth scale values in different joint positions are shown in Table 
I. Knee flexion and extension, ankle plantar flexion and hip exten-
sion was significantly different in different joint positions (p<0.05). 
Conclusion: We found that intensity of spasticity was influenced 
from different positions of knee, hip and ankle. Therefore it would 
be better to choose the least spastic positions for positioning and 
exercising in patients with hemiplegia. 

Table I. Ashworth values in different positions of the joints

Ash-
worth Sitting Supine

Lateral  
recumbent Prone

Elbow  
flexion

0
1
2
3

35.4%
33.8%
26.2%
4.6%

30.8%
41.5%
21.5%
6.2%

33.8%
18.5%
33.8%
13.8%

Elbow  
extension

0
1
2
3

95.4%
3.1%
1.5%

90.8%
4.6%
4.6%

95.4%
4.6%
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SpASticity AnD itS ASSociAtion With 
Functioning 6 monthS AFtEr StroKE  
in young ADultS 
Diaconescu S., Galbeaza G., Marcu V., Popescu S., 
Dima A., Cinteza D. 
INRMFB, Rehabilitation, Bucharest, Romania 

Introduction: Stroke is not an uncommon issue in children or young 
adults, but in a significant number of cases, no obvious risk factors 
are found; spasticity is a frequent feature, diminishing the capacity 
of the patient to accomplish work using his motor system. Aim: The 
aim of the present study was to describe the association between 
spasticity and functioning on patients at 6 months after the stroke. 
Patients and Methods: 19 patients aged under 30 were considered, 
with first ever stroke of different causes (carotid dissection, AVM, 
aneurysm, homocysteinuria, coagulopathy, vasculopathy), all spas-
tic. They were examined 6 months after the event with Modified 
Ashworth Scale (for spasticity), FIM and Barthel (for functionality). 
Results: Among the 19 patients studied, all of them were spastic, 4 
of them with score 1, 8 with 1+, 5 with 2 and 2 with 3; correlations 
were noticed between the level of spasticity (MAS scale) and the 
functional scores. Conclusion: Long-term spasticity contributes to 
the limitation of activity and movement function.
References: 
1. Delisa - Rehabilitation medicine-Principles and Practice
2. Adams - Principles of Neurology
3. Cinteza - Cardiological Rehabilitation in Stroke Patients
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tEnS vErSuS pArAFFin ApplicAtionS For 
hAnD SpASticity mAnAgEmEnt in StroKE 
pAtiEntS

Cinteza D., Poenaru D., Galbeaza G., Popescu S., 
Diaconescu S., Marcu V.
National Institute of Rehabilitation and Physical Medicine, 3rd 
Rehabilitation Clinic, Bucharest, Romania

Introduction: TENS applications for spasticity management are 
still in the experimentation stage. The existent studies appreci-
ates that this form of physical therapy influences spasticity by 
stimulating peripheral afferents and muscular perfusion. Purpose: 
Measurement of TENS efficiency on hand spasticity treatment in 
stroke patients in comparison with local paraffin applications.
Material and Method: This study included 35 patients (16 women 
and 19 men, medium age 53±5 years) with hand spasticity grade 2 
to 3 on modified Ashworth scale after stroke (after 6 or 12 month). 
The standard rehabilitation program included TENS applications 
(80Hz, 20 min), two times every day, on forearm (group A); the 
second group B (23 patients with similar characteristics of age, 
sex and spasticity) received paraffin applications (45°C, 20 min), 
two times every day. We measured (at admission, after 3 weeks 
of treatment, and after a month) the following clinical (stroke 
type, localization and age, spasticity grade and localization, the 
presence of pain) and functional parameters (joint mobility, Func-
tional Independence Measure). Results: In group A half of patients 
presented a significant improvement of radiocarpian joint mobility 
and of arm coordination and the diminution of pain; this result was 
persistent at a month after the completion of the treatment. On the 
other hand, the second group had an insignificant improvement 
after a month even though the initial results were similar. Conclu-
sions: TENS applications can prove their long-term efficiency in 
spasticity control and arm functioning, with better results than 
classical methods. For selected cases with resistant spasticity, 
TENS devices for home use can be a useful therapy.

p42
EArly uSE oF intrAthEcAl BAcloFEn in 
A pAtiEnt With SEvErE trAumAtic BrAin 
injury
Themistocleous M.S., Boviatsis E., Konofau V., 
Stavrinou L.C., Petropoulou K.B., Sakas D.E.
Dept. of Neurosurgery, University of Athens, Evangelismos Hos-
pital, Athens, Greece 

Introduction: In the early course of severe head trauma the clinical 
value of intrathecal administration of baclofen (ITB) to reduce 
autonomic disorders and spasticity has not yet been established. 
The Food and Drug administration (FDA) has approved the use of 
ITB for spasticity exclusively for patients who are at one year post 
injury. Patients and Methods: We report a case of a 22-year-old 
male with Glasgow Coma Scale (GCS) 4, autonomic disorders and 
severe spasticity after a severe traumatic brain injury. Three months 
post injury all conventional measures were not effective, and the 
spasticity remained intractable an intrathecal bolus test of 50 μg/ml 
baclofen was administered. The bolus test was successful and a 
programmable pump (Medtronic Synchromed II) was implanted 
– with the tip of the spinal catheter in the mediothoracic region.
Results: Immediately post surgery score in the modified Ashworth 
scale was decreased from 3 to 1 in the upper extremities and from 
4 to 1 in the lower extremities. The autonomic storms ceased and 
the patient could be discharged from all oral and intravenous 
medications for tone, storming and fever. The elimination of the 
medications resulted in the patient becoming much more alert and 
interactive. At 2-years post brain injury, the patient has a 6 score 
on the extended Glasgow Outcome Scale and the dose of ITB is 
gradually being tapered. Conclusion: This case shows that the 
early use of ITB may play a significant role in the rehabilitation 
of patients with severe traumatic brain injury. ITB appears to be 
effective in preventing the development of severe joint contrac-
tures that typically occur in brain injury patients within the first 
12 months after injury. Further investigation with randomized 
controlled studies is warranted.

Hip flexion 0
1
2
3

98.5%
1.5%

93.8%
6.2%

Hip  
extension

0
1
2
3

70.8%
18.5%
10.8%

90.8%
7.7%
1.5%

Hip  
abduction

0
1
2
3

98.5%
1.5%

98.5%
1.5%

Hip  
adduction

0
1
2
3

80.0%
20.0%

86.2%
10.8%
3.1%

Knee  
flexion

0
1
2
3

92.3%
3.1%
3.1%

100.0% 100.0%

Knee  
extension

0
1
2
3

80.0%
10.8%
6.2%
1.5%

86.2%
7.7%
4.6%

95.3%
4.7%

Ankle  
dorsiflexion 

0
1
2
3

96.9%
3.1%

95.4%
1.5%
3.1%

90.8%
9.2%

93.8%
4.6%
1.5%

Ankle 
plantar-
flexion

0
1
2
3

38.5%
40.0%
21.5%

29.2%
30.8%
30.8%
9.2%

40.0%
21.5%
35.4%
3.1%

70.8%
29.2%
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thE EvAluAtion oF SpASticity AccorDing 
to poSition in pAtiEntS With pArAplEgiA
Gokoglu F.1, Ceceli E.1, Kurultak D.G.1, Önder B.2, 
Borman P.1, Yorgancıoglu Z.R.1, Akyüz M.2

1Ankara Training and Research Hospital, Dept. of 1st PMR; 2An-
kara Physical Medicine and Rehabilitation Training and Research 
Hospital, Dept. of 1st PMR, Ankara, Turkey
Introduction: Spasticity is a common complication and interferes 
with quality of life in spinal cord injury (SCI). Posture and posi-
tioning are very important for assessment of spasticity. Aim: To 
investigate the influence of different positions on hip, knee and 
ankle spasticity measured by Ashworth Scale in paraplegia patients 
with lower limb spasticity. Patients and Methods: Sixty-two patients 
(13 female, 49 male) with paraplegia were included in the study. A 
personal history and demographic characteristics were obtained, and 
the level of injury (ASIA scales of international standards), spastic-
ity grade (Ashworth scale) and baseline sitting, supine and prone 
spasticity grades at the hip, knee and ankle joints were determined. 
The patients’ motor activity and functional activities were also 
evaluated. Results: Mean age was 36.7±13.2 (15–75) years and the 
average duration since injury was 2.2±4.7 years. American Spinal 
Injury Association (ASIA) grades were as follows: ASIA grade A 
in 35 (56%), ASIA grade B in 6 (10%), ASIA grade C in 12 (19%) 
and ASIA grade D in 9 (15%) patients. There was no statistically 
significant difference between the grades of spasticity of the patients 
in different joint positions (p>0.05). Conclusion: We showed that 
the outcome of clinical assessment of spasticity was not influenced 
considerably by subject positioning.
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intrAthEcAl BAcloFEn pump in 
mAnAgEmEnt oF SEvErE SpASticity
Tan K.M.1, Cornell C.2, Begley C.2, Hanapiah F.1, 
Weyham A.3, McElligott J.1 
1Dept. of Rehabilitation Medicine, 2Dept. of Physiotherapy, 3Dept. 
of Occupational Therapy, National Rehabilitation Hospital, Dun 
Laoghaire, County Dublin, Ireland
Introduction: Severe spasticity can present complex issues in 
patients with acquired brain injury, stroke, spinal injury, multiple 
sclerosis and cerebral palsy. When severe, spasticity causes pain, 
loss of function and difficulty with hygiene and care. Management 
within interdisciplinary rehabilitation programme includes passive 
stretching, splinting, oral medication and focal intramuscular botu-
linum toxin injection. Intrathecal baclofen (ITB) has been shown to 
be effective in severe spasticity of spinal or cerebral origin. Case 
study: A 38-year-old man suffered a 20 min asystolic cardiac arrest 
resulting in hypoxic encephalopathy and persistent vegetative state 
(PVS). Twelve months later he was admitted to inpatient rehabilita-
tion programme with severe spasticity and contractures in all limbs 
and neck despite multiple interventions. He was constantly sweating, 
grimaced with every passive movement and was bed bound. It was 
not possible to seat him and hygiene care was difficult. ITB pump 
insertion caused marked improvement in tone. After 8 weeks of 
titration, an optimal dose was reached. He was seated successfully 
in a customised chair, looked comfortable and was easier to care 
for in personal hygiene. A significant amount of medication were 
weaned off. A series of photographs presented illustrates improve-
ment and outcome. Discussion: Clinical research trials support 
the effectiveness of ITB in the management of severe spasticity 
showing improvement in pain control, functional status and quality 
of life from the paediatric age group to patients over 65. This case 
illustrates improved comfort, ease of care, contracture and seating 
management with the use of ITB in a patient with PVS. 
References:
1. Guillaume D, et al. A clinical study of intrathecal baclofen using a pro-
grammable pump for intractable spasticity. Arch Phys Med Rehabil 2005; 
86: 2165–71.

2. Ivanhoe CB, et al. Intrathecal baclofen management of poststroke spastic 
hypertonia: implications for function and quality of life. Arch Phys Med 
Rehabil 2006; 87: 1509–15.
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conSEnSuS StAtEmEnt For thE trEAtmEnt 
oF ADult SpASticity With intrAthEcAl 
BAcloFEn
Saltuari L., De Reuck J., Huber M., Kiekens C., 
Lejeune T., Limburg M., Molteni F., Nilsson M.,  
Ochs G., Rémy-Néris O., Snoek G.J., Vidal Samsó J., 
Wissel J., Zampolini M., Ward A.B.
UZ Leuven Campus Pellenberg, Physical Medicine & Rehabilita-
tion, Pellenberg, Belgium

Background: Spasticity is a motor disorder, characterised by a 
velocity-dependent increase in tonic stretch reflexes (muscle tone) 
with exaggerated tendon jerks, as a result of hyper-excitability of 
the stretch reflex as one component of the upper motor neurone 
(UMN) syndrome. Affecting the patients’ functional abilities, 
spasticity can also have a strong influence on their quality of life 
(QoL). Depending of the clinical presentation, several therapeutic 
approaches are available. In case of severe and diffuse spasticity, 
oral medication is often only partly effective and can lead to un-
bearable side effects. Intrathecal baclofen administration (ITB) can 
then be indicated. Objective: This article results from a consensus 
statement on the management of adult patients with spasticity, 
focussing on ITB. Along with a treatment algorithm, it aims to 
promote a more consistent approach to treatment and to provide 
information made available to clinicians, patients and their caregiv-
ers. Methods: Data on clinical studies and clinical experience were 
collected during two 1-day meetings and completed by searches 
in medical literature databases for specific terms associated with 
ITB, in order to form a consensus statement based on clinical 
experience and evidence. Results: A consensus statement and an 
accompanying algorithm were developed to ensure a standard ap-
proach to treatment in the selection of eligible candidates for ITB 
therapy. Conclusions: ITB should be considered in patients with 
diffuse and severe refractory spasticity, or in those experiencing 
unacceptable side effects or an inadequate response to oral or focal 
medication. Acknowledgements: This work was supported by an 
unrestricted educational grant from Medtronic Europe. The content 
of this report was not influenced by the funding source. 
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coSt-EFFEctivEnESS oF intrAthEcAl 
BAcloFEn thErApy vErSuS currEnt 
thErApiES in DiSABling SpASticity
Bensmail D.1, Ward A.B.2, Wissel J.3, Motta F.4,  
Saltuari L.5, Lissens J.6, Cros S.5, Beresniak A.6, 7

1Dept. of Physical Medicine and Rehabilitation, R. Poincaré 
Hospital, Versailles-Saint Quentin University, France; 2North 
Staffordshire Rehabilitation Centre, Stoke on Trent, UK; 3Neu-
rological Rehabilitation Hospital, Beelitz-Heilstätten, Germany; 
4Dept. of Paediatric Orthopaedics, V. Buzzi Children’s Hospital, 
Milan, Italy; 5Medtronic international, Tolochenaz, Switzerland; 
6LIRAES-Paris Descartes University, France; 7Data Mining In-
ternational, Geneva, Switzerland

Introduction: Disabling spasticity often impairs an individual’s 
ability to perform every day activities. While physical therapy is 
pivotal in the overall management of the impairment, a variety of 
pharmacological and surgical approaches can be employed over 
time including intrathecal baclofen (ITB). ITB has been shown to be 
effective in controlling the harmful effects of spasticity in selected 
patients. Aim: The aim of this study was to compare the therapeutic 
and cost-effectiveness of ITB used as a first-line treatment within the 
current medical management of spasticity in France. Patients and 
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Methods: Two decision tree models represent current best practices 
in managing spasticity patients: 1) A first model simulates current 
therapies using various sequences of physical treatment only, oral 
treatments, focal spasticity treatments, neuro-surgery and nursing; 
2) A second model simulates strategies starting with ITB as the 
first line treatment. A successful treatment has been defined as a 
patient or caregiver satisfaction and an improvement of 1 point or 
more in the Ashworth score. Direct medical costs were collected 
in the context of the French health care system. Effectiveness and 
cost parameters were included in the model according to specific 
distribution shapes in order to take into account medical practices 
variability. Results: ITB as first line strategy is the dominant strat-
egy over 2 years, providing greater treatment success rate (78.7% 
versus 59.3%, p<0.001), lower costs (59’391 Euros versus 88’272 
Euros, p<0.001) and better cost-effectiveness (75’204 Euros/success 
versus 148’822 Euros/success, p<0.001) than current strategies. 
Conclusion: This robust cost-effectiveness modeling is the first study 
assessing the cost-effectiveness of various treatment sequences in 
disabling spasticity according to current medical practices. This 
study establishes that introducing ITB as the first line therapy is 
more effective and less costly over a time period of 2 years.
References: 
1. Ward AB. A summary of spasticity management – a treatment algorithm. 
Eur J Neurol 2002; Suppl 1: 48–5.

2. Boyd RN, Hay RM. Outcome measurement of effectiveness of botulinum 
toxin type A in children with cerebral palsy: an ICIDH-2 approach. Eur J 
Neurol 2001; 8: 167–177

3. Ben Smail D, Peskine A, Roche N, Mailhan L, Thiebaut I, Bussel B. In-
trathecal baclofen for treatment of spasticity of multiple sclerosis patients. 
Mult Sclerosis 2006; 12: 101-3.
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pAin control in hEmipArEtic SpAStic 
ShoulDEr
Poenaru D., Cinteza D., Popescu S., Ionita L.,  
Mateescu M.
National Institute of Rehabilitation, Physical Medicine and Bal-
neoclimatology, Bucharest, Romania
Objective: To assess the efficiency of specific muscular electro-
stimulation on spasticity-induced shoulder pain in hemiparetic 
patients in chronic stage. Material and Method: We studied 51 
patients with previous stroke (3–9 months) with shoulder pain. We 
excluded specific shoulder pathology: subluxation, tendinopathies, 
retractile capsulitis, hand-shoulder syndrome, bursitis, brachial 
plexus elongation. The remaining underlying pathology is shoulder 
muscle spasticity, especially on internal rotators. We applied low 
frequency TENS on spastic muscle antagonists, namely external 
rotators (subscapularis) on group A (26 patients). Group B (25 
patients) served as control. We evaluated the patients with pain 
free ROM and Motor Assessment Scale (upper arm function, hand 
movements, advanced hand activities). Results: After 15 days we 
noticed a 53% increase of pain free ROM and a 38% increase in 
MAS – upper arm function. The MAS – hand movements and 
advanced hand activities had no significant variations. Conclu-
sion: When the spasticity is the underlying cause of shoulder pain,  
attempts to reduce it (as with TENS on spastic muscles antagonists) 
may improve local pain and mobility. 

p48
uSing AuriculothErApy to trEAt StuDEnt 
AnXiEty During EXAm pErioDS
González López-Arza M.V., Varela Donoso E.,  
González López-Arza L.
Complutense University, Madrid; Extremadura University, Bada-
joz, Spain
Introduction: The large majority of university students experience 
an increase in anxiety levels during exam periods. This increase 

can impact negatively on students’ performance in written and 
practical exercises. A review of the bibliography offers evidence 
that supports the use of auriculotherapy (ASP) to diminish anxiety 
levels in different pathologies. Objective: To diminish univer-
sity students’ anxiety levels during exam periods. Materials and 
Method: We carried out a longitudinal pilot study on a group of 
23 volunteers, all of whom were university students. One week 
prior to the beginning of the exam period, we placed bilateral ASP 
with seeds at Shenmen, Mio-relaxant and Heart, which were left 
there for 15 days. We evaluated the pre-test and post-test anxiety 
levels using an analogic visual scale (0–10). Results: 80% of the 
participants experienced a reduction in anxiety level. Reductions 
averaged 2.5 points, and the greatest reduction in anxiety levels 
(4 points) were among students whose pre-test anxiety levels were 
the highest (8 out of 10 points). The ear puncture did not produce 
any secondary effects. Conclusions: 1) The use of ASP is a simple 
technique without side effects; 2) It was well-accepted by the 
participants who received it; 3) This method can help university 
students who, because they suffer from an excessive level of anxi-
ety are unable to fully demonstrate their knowledge in exams; 4) 
The largest decrease in stress achieved through the application of 
this therapeutic method was in participants who exhibited the high-
est level of anxiety prior to the study; 5) It is a very safe method 
in terms of possible complications and/or side effects.
References:
1. Luo WZ, et al. Clinical study on ”jin’s three-needling” in treatment of 
generalized anxiety disorder. Zhongguo Zhong Xi Yi Jie He Za Zhi. 2007; 
27: 201–3.
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controlled trial. Anesth Analg 2007; 104: 295–300.

3. Wang SM, ZN de Kain. Acupuntura auricular de los acoplamientos: un 
tratamiento potencial para anxiety. Anesth Analg 2001; 92: 548–53.
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StuDEnt’S prior KnoWlEDgE oF 
EviDEncED-BASED mEDicinE
González López-Arza M.V.1, Varela Donoso E.2,  
González López-Arza L.3

1Universidad de Extremedura, Badajoz; 2Universidad Complutense 
de Madrid, Madrid, 3 Extremadura University, Badajoz, Spain

Background: Evidence-based medicine (EBM) is a routine fact of the 
practice of medicine. Within the frame of a University that advances 
the European Higher Education Area, for the past 5 years we have 
included ‘Teaching physiotherapy based on evidence’ as part of 
the curriculum offered to students in Physiotherapy and Medicine. 
Materials and Methods: A survey, structured and completed before 
the evidence classes were given, of the students enrolled in their 6th 
year of Medicine and 3rd year of Physiotherapy at two universities for 
the 2001–2002 academic year, and compared these results to the ones 
gathered in the 2006–2007. Results: The average student age is still 
23 among medical students and 20 among physiotherapy students, 
they enter the University from the last year of high school (73% in 
2001, 69% in 2006), although the number of students over 25 has 
increased with 5%. The level of knowledge of computer technol-
ogy has also increased: in 2001, 21% of the students admitted not 
knowing anything about computers, compared to 0% in 2007, and 
basic computer skills also rose from 30% to 38%. 81.3% of students 
have access to a computer, compared to 73% in 2001, and internet 
use is about the same (55.9 and 58%). There were no changes in the 
lack of awareness of EBM (100%) and interest in knowing more 
about it (100%). Conclusion: Students continue to be interested in 
“Scientific Evidence”. Students knowledge of Scientific Evidence 
has increased in the last 5 years. The use of information systems is 
at the same level as in prior years.
References:
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EXtrAcorporEAl ShocK WAvE thErApy 
in thE trEAtmEnt oF muSculuS BicEpS 
FEmoriS pArtiAl rupturE – cASE StuDy
Karadzov-Nikolic A.
Specialist Medical Practice ‘Uzelac Dr. Vera’, Belgrade, Serbia

Introduction: Partial rupture of the hamstring muscles is caused 
by overstraining, sudden pulling or a blow. This causes an in-
tramuscular haematoma. In the majority of cases, intramuscular 
haematoma heals without therapy, as the body itself resorbs 
the haematoma and evacuates it through its blood and lymph 
system. Sometimes the resorption may last for a long time or be 
incomplete causing the haematoma, as a foreign body, to disrupt a 
normal muscle function and to cause pain. Such conditions should 
be treated, so as to help the patient recover in the shortest period 
of time. Aim: To show the effect of Extracorporeal Shock Wave 
Therapy (ESTW) in the treatment of haematoma and m.biceps 
femoris partial rupture. Patients and Methods: A 60-year-old 
female patient feeling a constant pain at the back side of the 
right upper leg, when standing and walking for the past four 
months. The examination showed a palpable sensitivity to pain 
at the back distal part of the right upper leg, as well as a strong 
feeling of pain when flexing and extending the knee. Ultrasound 
examination discovered a partial spindle-shaped rupture indicat-
ing haematoma and/or posttraumatic cyst, in the distal part of 
m.biceps femoris below muscular fascia, 17×8.9 mm in diameter. 
We applied 5 ESWT, every other day, using a low-energy device 
according to the following parameters: pressure 1.5 bar, 2000 
pulses per therapy. Results: After the completion of therapy, 
the patient feels no pain. The ultrasound examination, 16 days 
after the completion of therapy, shows a scar at the place of the 
rupture with a small cyst at the caudal part, dimensions 4x8 mm.  
Conclusion: The use of ESWT in the treatment of m.biceps 
femoris rupture has proven to be very effective in eliminating 
pain, rupture healing, as well as in quickly enabling the patient 
to perform her everyday activities.
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nEW FinDingS ABout thErApEutic EFFEctS 
oF WholE-BoDy viBrAtion 
Seidel E.J.1, Fischer A.1, Seidel P.2, Tentscher J.2

1Sophien- und Hufeland-Klinikum Weimar, Weimar; 2MBZ, 
Weißenfels, Germany

Introduction: Whole-body Vibration is a type of exercise that has 
recently been developed for treatment and prevention of diseases 
of muscle-skeletal-system. Several studies report about the benefit 
of Vibration exercises. But, mode of function and also therapeutic 
parameters are still unknown. Methods: We examine more than 
50 healthy students of physical therapy at the fitvibe0. Sensors 
measuring movements, distance and acceleration of movement are 
placed at tibia front, at trochanter major and at processus spinosus 
L4 and C7. All probands do the same exercise at a frequency of 
20, 40 and 60 Hz with an amplitude of 2 mm. Results: First results 
show that Vibration is leading to maximal muscular innervation 
depending on frequency and amplitude. Vibration effects were also 
detectable at lumbar and cervical spine. Effects of whole-body 
Vibration seems to be depend on body weight. We notice effects 
of fatigue at skeletal muscle which cause to different results of 
measurement.

p52
opEn vErSuS cloSED KinEtic chAin 
EXErciSES For pAtEllAr chonDromAlAciA
Bakhtiary A.H., Abdi M., Shorgashti F., Dehgani A. 
Semnan University of Medical Sciences, Physiotherapy Dept., 
Rehabilitation Faculty, Semnan, Iran

Subject: Conservative treatment of patellar chondromalacia has 
been the subject of the several studies. One of its recommended 
treatments is the strengthening exercise of quadriceps, which 
may be performed in the closed or open kinetic chains. As, there 
is no study to compare the preference of these exercises, this 
study has been designed to compare the effect of SLR and Squat 
exercises on the treatment of patellar chondromalacia. Material 
and Methods: 32 Female university students with diagnostic of 
patellar chondromalacia randomly assigned in one of two experi-
mental, SLR and Squat exercise groups. Before starting exercise 
protocols, Q angle, isometric maximal voluntary contraction 
force (IMVCF) of quadriceps, crepitation, circumference of thigh 
in 5 and 10 cm above the patella, patellofemoral pain in visual 
analogue scale (VAS) were assessed. Then both groups were 
undergone a three weeks (twice daily, started at 20 times each and 
5 times added in each day) of quadriceps strengthening exercise 
including SLR or Squat. All measurements were repeated at the 
end of each week and also in two weeks after the 3 weeks exercise 
protocol. Results: Findings showed reduced Q angle (p=0.016) 
and crepitation (p=0.04), and also some increase in IMVCF of 
quadriceps (p=0.01) and in thigh circumference (p=0.001) in 
the Squat group compared to the SLR group. However, patel-
lofemoral pain was decreased significantly in both. Conclusion: 
The results of this study indicate that Squat exercise (Closed 
Kinematics Chain) is more effective than SLR exercise (Open 
kinematics Chain) on the treatment of patellar chondromalacia. 
More studies are needed to investigate the most long term effect 
of this type of exercise.

p53
EFFEct oF loW-intEnSity ultrASounD 
(uS), loW-lEvEl lASEr thErApy (lllt) AnD 
ElEctricAl StimulAtion (ES) on BonE 
hEAling procESS – An AnimAl StuDy
Shakouri S.K., Eftekharsadat B., Reza Oskuie M., 
Soleimanpour J., Sadigi A., Alyari K., Salekzamani Y.
Dept. of Physical Medicine and Rehabilitation, Tabriz University 
of Medical Sciences, Tabriz, Iran

Objectives: Several modalities such as low-intensity ultrasound 
(US), Low-level laser therapy (LLLT) and electrical stimulation 
(ES) are using for decreasing the time for fracture healing. The 
objective of this study was to evaluate the effect of above noted 
modalities on fracture healing. Method: For 60 female News-
land-white rabbits osteotomy at right tibial bone with external 
fixator was performed. These rabbits were divided in four groups 
equally as control group (C) that did not receive any modality, 
low-intensity ultrasound treated group (U), electrical stimulation 
treated group (E) and Low-level laser treated group (L). Callus 
density was evaluated with MD 64 CT scan at regular periods. 
At the end of 12th week after surgery all cases were killed and in 
each case both tibial bones (right or healed and left or intact) were 
extracted and were tested for biomechanical properties under 
bending force. Results: At 5th week callus density in our study 
groups is so: L has the highest density and the C group has the 
lowest one, and the other groups have intermediate densities in 
which U group has higher density than E group (p=0.0001), but 
the above-mentioned order has been changed in the 8th week as 
so in order: U, C, L and E groups (p=0.001). Tensiometry study 
showed poorer resistance against bending force in healed bones 
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in comparison with intact bone in L and U groups (p=0.0001 and 
p=0.003, respectively).Conclusion: Although US and LLLT can 
improve fracture healing rate, but the healed bone have poor 
biomechanical properties. Therefore, therapeutic use of these 
modalities is not recommended routinely for facture healing 
and if any kind of modality will be used, ES seems to be better 
and safe.

p54
thE EFFEct AnD pErSiStEncy oF thE 
Botulinum toXin iontophorESiS in 
trEAtmEnt oF pAlmAr hypErhiDroSiS
Kalantari K.K.1, Davarian S.2 
1Dept. of Physiotherapy and 2Dept. of Physiotherapy, Shaheed 
Beheshti Medical University, Tehran, Iran

Introduction: Injection of botulinum toxin type A can effectively 
inhibit the release of acetylcholine from the presynaptic choliner-
gic nerve fibres, causing chemodenervation of the eccrine sweat 
glands and reduction of the sweat production (1, 2), however 
this benefit may be negated by unintentional weakness of ad-
jacent muscles and sever pain during multiple injections. Aim: 
In order to find a non-invasive treatment with least side effects, 
we speculated whether botulinum toxin type A can be delivered 
by iontophoresis. In this study we investigated the efficacy and 
persistency of botulinum toxin type A delivered by iontophoresis 
in the patients with primary palmar hyperhidrosis. Patients and 
Methods: Iontophoresis of Botulinum Toxin type A (Dysport®) 
was applied on patients’ right (dominant) hand and the other hand 
was considered as control group and treated with normal saline. 
Gravimetry and iodine-starch tests were performed to evaluate 
the rate of sweating. The evaluation sessions were at baseline, 2 
and 4 days, 1, 2, 3, 4, 8, and 12 weeks after treatment. Results: 
The mean sweating rate was reduced in both hands at all evalu-
ation sessions. In the right hand the reduction was statistically 
significant at week 1, 3, 4, 8 and 12 (p<0.05) after treatment and 
at only week 3 and 4 (p<0.05) after treatment in the left hand. 
Conclusions: The results suggested that nonionic drug such as 
botulinum toxin can be effectively delivered by iontophoresis. 
Considering the conversion factor of 1:4 between Botox® and 
Dysport®, the moderate hypohidrosis (mean reduction of 48% 
and 42% after 3 and 12 weeks respectively) that was achieved 
from iontophoresis in our experiment is comparable with the 
result of the studies using injection of Botox® (1). 
Reference:
1. Lowe NJ, Yamauchi PS, Lask GP, Patnaik R, Iyer S., Efficacy and safety of 
botulinum toxin type a in the treatment of palmar hyperhidrosis. Dermatol. 
Surg. 2002; 28:822-7
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inFluEncE oF intErmittEnt nEgAtivE 
prESSurE trEAtmEntS (grEEnSAc®) on 
vASculAr AnD thromBocytE componEnt 
oF thE hEmoStAtic SyStEm in pAtiEntS 
With lymphoEDEmA oF thE loWEr 
EXtrEmitiES
Devecerski G.1, Miličević B.2, Novaković B.1, Radaković N.3

1Klinički Centar Vojvodine, Novi Sad; 3CIM Private Practice, Novi 
Sad; 2Institut za Plućne Bolesti Vojvodine, Sremska Kamenica, 
Serbia

Objectives: The passability of the blood vessels is of crucial 
importance for tissue metabolism, which stands for the patients 
with lymphoedema of the lower extremities as well. One of the 
methods which can be used for diminishing the lymphoedema is 

the treatment with intermittent negative pressure (INP) by using 
a vacuum sac we investigated the influence of this therapy on 
some components of the hemostatic system. Methods: 43 of the 
patients with lymphoedema (mean age 58.2 years) were treated 
with INP, using a hypobaric sac Greensac® (Iskra-Medical 
Slovenija): 10 treatments of 20 min during one month. Before 
the beginning of the treatment, just after the treatment and two 
weeks after, a screening of the hemostatic system was done: 
number of thrombocytes, fibrinogen, prothrombin time, thrombin 
time, the degree of thrombocyte aggregability and the level of 
factor VIII. Results: The results of the basic tests used for the 
hemostatic system, as well as SE, FBC, standard biochemical 
tests, lipid status and CRP were in the reference range. The de-
gree of the thrombocyte reactivity, measured by the agregometer, 
before and just after the treatment was moderately increased: 
with the ADP added-80%, adrenaline-72% and collagen-78%. 
However, two weeks after the end of the treatment, the degree 
of the thrombocyte aggregability was below the lower margin 
of the reference range which is 65%. Conclusions: The applica-
tion of the INP by using the vacuum sac significantly and in 
long term lowered the degree of the thrombocyte reactivity in 
patients with limphoedema. That way, the danger of thrombus 
forming and occlusion of the vessels of the affected limbs is 
lowered and this preserved and improved passability of the 
blood vessels positively affects the final results of the lower 
limb lymphoedema treatment.

p56
thE rolE oF glucoSAminE AnD 
chonDroitinE in oStEoArthritiS 
trEAtmEnt – A rEviEW oF thE rEcEnt 
litErAturE

Murgu A., Mologhianu G., Nica A.
University of Medicine ‘Carol Davila’ Bucharest, Romania

Background: Osteoarthritis is a major social and medical problem 
by its incidence and consequent functional deficit. Incidence of the 
disease varies from 7% to men and 2% to women of 18–24 years 
of age to 100% to old people in their 80’s. Methods: A review of 
the last ten years specific literature shows the latest news regarding 
the role and action of the nutraceuticals (glucosaminoglicans and 
condroitinsulphate) as a part of the therapeutic EULAR protocol 
of osteoarthritis. A meta-analysis made by JAMA in 2000 evalu-
ates the studies published between 1966 an 1999 selected only 
15 studies rigorously written. Results: The studies presented are 
a strong evidence for the therapeutic efficacy, well defined joint 
protection role and very low side effects of the dietary supplements 
mentioned above. Conclusion: Glucosaminoglicans and con-
droitinsulphate are safe and officially included in the therapeutic 
protocol for osteoarthritis.

p57
tonuS rEDuction oF trApEZiuS 
muSclE By moDulAtED miDFrEQuEncy 
ElEctrothErApy on pAtiEntS SuFFEring 
From cErvicAl SpinE SynDromE 

Atabas E., Tilev K.
Dept. of Physical and Rehabilitation Medicine, Medical Center 
Bonn, Bonn; Dept. of Neurology, Klinikum Merzig, Merzig, 
Germany

Introduction: Cervical pain syndrome is usually associated with 
high muscle tonus in the upper trapezius. This tonus can be 
measured by superficial electromyography (EMG). Modulated 
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midfrequency electrotherapy (MET) could be used to regulate 
muscle tonus and therefore reduce painful conditions. Aims: Our 
goal was to investigate if 20 min of modulated midfrequency elec-
trotherapy has an immediate effect on muscle tonus in the cervical 
spine area. Patients and Methods: In this pilot study 20 subjects 
(mean age 49.85±17.05) received MET on the trapezius muscle. 
Before and after treatment, EMG of the trapezius was measured. 
Additionally subjective sensation of neck pain was evaluated 
by a visual analogue scale (VAS) with a range from 0 to 100. 
The inclusion criteria was chronic neck pain. Exclusion criteria 
included pregnancy, neuromuscular and neurological disorders, 
muscle atrophy and pacemaker. Results: We could observe a reduc-
tion of muscle tonus from 24.79±20.74 to 8.52±4.84 micro volt 
which is a reduction of 65.63% (p<0.001). The mean VAS-score 
could be reduced from 7.1±0.97 to 3.8±1.51 which is a reduction 
of 46.48% (p<0.0001). Conclusion: The MET seems to reduce 
pathological high muscle tone in the trapezius muscle. There is 
also an observable benefit regarding pain sensation evaluated by 
the patients themselves. 

p58
ShocK WAvE thErApy in ShoulDEr 
tEnDonitiS

Mirallas J.A., García M., Correas N., Casas M.J., 
Guardiola N.
General Hospital of Castellón, Dept. of Physical Medicine and 
Rehabilitation, Castellón de la Plana, Spain 

Introduction: The treatment of patients with tendonitis is typically 
conservative, including physical therapy, iontophoresis, deep 
friction, local or systemic application of non-inflammatory drugs 
and subacromial bursal steroid injection. Extracorporeal shock 
wave therapy (ECSWT) is an increasingly popular therapeutic 
approach to the treatment of a number of soft tissue complaints. 
Whilst benefit has been demonstrated in calcific tendinosis, 
evidence is lacking for benefit in the management of non-calcific 
rotator cuff disorders. Aim: To perform a study of the effect and 
the tolerance of the ECSWT, in patients with calcific and non-
calcific tendonitis of shoulder. Patients and Methods: Between 
February 14, 2002 and January 21, 2008, we prospectively stud-
ied 127 consecutive adults patients with calcific and noncalcific 
tendonitis of shoulder, treated with ESWT, one session/week, 
during 4 weeks. All were assessed before each treatment and 
one month, after completion of therapy. Results: 127 subjects, 99 
(78.0 %) women and 28 (22%) men, of 48.8±7.9 years old. The 
side was right in 75 (59.1%), and left in 52 (40.9%). The mean 
duration of symptoms was 3.2±3.9 years. They had previously 
been treated with: medication 98 (77.2%), steroid injection 20 
(94.4%), electrotherapy 68 (53.5%), sonotherapy 67 (52.7%), 
Cyriax 35 (27.5%), thermotherapy 36 (28.3%) and kinesitherapy 
62 (48.8%). The interval between the last treatment and the EC-
SWT was 5.3±13.8 months. The energy density was 0.88±0.22 
mJ/mm2 (1849.3±15.3 impulses). At one month after the ECSWT, 
the evaluation resulted in significant improvement in pain (67.9% 
activity) and articular rank (35.5º abduction). The limitations in 
daily living activity, sporting and working activity that existed 
in 127 (100%), persisted in 13 (10.2%) and 17 (13.4%), respec-
tively. The calcifications that existed in 104 (81.8%), persisted 
in 45 (43.26%). The tolerance was good in 80 (70.9%), without 
secondary effects of interest. Conclusions: ECSWT in shoulder 
tendonitis are well tolerated, and shows a significant effective-
ness for pain relief, functional restoration and calcifications, 
with a mean satisfaction of 8.3±1.9 (0–10).
Reference:
1. Mirallas-Martínez JA. Efectividad de las ondas de choque extracorpóreas 
basada en la evidencia. Rehabilitación (Madr) 2005; 39: 52–8.
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ShocKWAvE thErApy in plAntAr FASciitiS
Mirallas J.A., Torralba F., Ricarte T., Tudela M.J., 
Ibáñez E., Cardells B.
General Hospital of Castellón, Dept. of Physical Medicine and 
Rehabilitation, Castellón de la Plana, Spain
Introduction: Plantar fasciitis pain is severe and can cause loss 
of time from work sometimes leading to total and/or partial dis-
ability. ESWT eliminates the risk factors associated with surgery 
and lets the patient resume a normal life. Aim: Is to study the ef-
fect and the tolerance of the treatment with extracorporeal shock 
wave therapy (ESWT) in plantar fasciitis. Patients and Methods: 
Between February 5, 2002 and January 21, 2008, we prospectively 
studied 60 consecutive adults patients with plantar fasciitis, treated 
with ESWT, one session/week, during 4 weeks. All were assessed 
before each treatment and one month, after completion of therapy. 
Results: 60 subjects, 37 (61.7%) women, and 23 (38.3%) men, of 
50.0±11.4 years old. The side was left in 33 (55.0%) and right in 26 
(43.3%) The mean duration of symptoms was 1.5 ± 2.9 years. They 
had previously been treated with: medication 30 (55.0%), steroid 
injection 36 (60.0%), electrotherapy 16 (26.6%), sonotherapy 23 
(38.3%), Cyriax 5 (8.3%), and kinesitherapy 11 (18.3%). The 
interval between the last treatment and the ECSWT was 1.6±2.2 
months. The energy density was 0.37±0.16 mJ/mm2 (1175.0±377.6 
impulses). One month after the ECSWT, the evaluation resulted 
in significant improvement in pain (84.0% activity) and articular 
rank (8.7º±2.3º). The limitations in daily living activity, sporting 
and working activity that existed in 60 (100%), persisted in one 
(1.7%). The calcifications that existed in 2 (3.3%) and fasciitis 
in 8 (13.3%) disappeared. The spur that existed in 18 (30.0%) 
persisted. The tolerance was good in 51 (85.0%), without second-
ary effects of interest. Conclusions: ECSWT in plantar fasciitis, 
are well tolerated, and shows a significant effectiveness for pain 
relief, functional restoration and calcifications lithotripsy, with a 
mean satisfaction of 8.8±2.3 (0–10).
Reference: 
1. Mirallas-Martínez JA. Efectividad de las ondas de choque extracorpóreas 
basada en la evidencia. Rehabilitación (Madr) 2005; 39: 52–8.
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ShocKWAvE thErApy in lAtErAl 
EpiconDylitiS 
Mirallas J.A., Ricarte T., Guardiola N., Casas M.J., 
Correas N., García M.
General Hospital of Castellón, Dept. of Physical Medicine and 
Rehabilitation, Castellón de la Plana, Spain
Introduction: The lateral epicondylitis, in most cases is a result of re-
petitive movements that require the forearm muscles to be engaged. 
It is a common workplace or athletic injury. Aim: Is to study the 
effect and the tolerance of the treatment with extracorporeal shock 
wave therapy (ESWT) in lateral epicondylitis. Patients and Methods: 
Between May 28, 2002 and January 21, 2008, we prospectively 
studied 48 consecutive adults patients with lateral epicondylitis, 
treated with ECSWT, one session/week, during 4 weeks. All were 
assessed before each treatment and one month, after completion of 
therapy. Results: 48 subjects, 36 (75.0%)  women and 12 (25.0%) 
men (mean age 46.3±6.3 years). The side was right in 41 (85.4%) 
and left in 7 (14.6%). The mean duration of symptoms was 11.0±12.6 
months.. They had previously been treated with: medication 39 
(81.2%), steroid injection 36 (75.0%), electrotherapy 30 (62.5%), 
sonotherapy 29 (60.4%), Cyriax 22 (45.8%), thermotherapy 9 
(18.7%) and kinesitherapy 17 (35.4%). The interval between the 
last treatment and the ECSWT was 2.1±2.9 months. The energy 
density was 0.22±0.11 (1106.9± 000.0 impulses). One month after 
the ECSWT the evaluation resulted in significant improvement in 
pain (75.4% activity) and articular rank (5.7º). The limitations in 
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daily living activity, sporting and working activity that existed in 
48 (100%), persisted in 2 (4.2%). The tolerance was good in 37 
(77.1%), without secondary effects of interest. Conclusions: ECSWT 
in lateral epicondylitis, are well tolerated, and shows a significant 
effectiveness for pain and relief, functional restoration, with a mean 
satisfaction of 8.1±2.3 (0–10).
Reference: 
1. Mirallas-Martínez JA. Efectividad de las ondas de choque extracorpóreas 
basada en la evidencia. Rehabilitación (Madr) 2005; 39: 52–8.
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rEhABilitAtion mEDicinE – importAnt 
thErApEuticAl SEQuEncE in thE plAStic 
SurgEry protocol cASE rEport in 
lEWAnDoWSKy-lutZ SynDromE 
Scarlet R.G., Brailescu C.M.
‘Carol Davila’ University of Medicine and Pharmacy, National 
Institute for Rehabilitation Medicine, Bucharest, Romania

Introduction: Lewandowsky-Lutz syndrome is a form of epidermo-
dysplasia (the unique case reported in Romania and the third case 
reported in the world) with incomplete known ethiopathogenic 
causes (genetic-autosomal recessive inheritance and papilomma 
virus infection). It consists of progressive growing of some keratin-
like wart-lesions affecting the extremities and reaching enormous 
sizes and shapes, with major physical, psychological and functional 
impact and even with carcinomatous risk. Aim: The poster shows 
the clinical and functional evaluation using specific scales (articular 
mobility and muscular strength measurements, FIM) evoking the 
severe dysfunction for self-caring and ADL performing. It presents, 
also, the importance of rehabilitation programme as an essential 
therapeutical sequence after plastic surgery for epidermodysplasic 
lesions of the hands. Material and Methods: We present the case of 
a 39-year-old male patient who suffered of these rare disease since 
adolescence; it started at 14 years of age, with wart-type lessions 
on his hands and feet, with progressive keratinisation and growing 
with deformation and severe dysfunction for daily activities. He 
had reached multiple medical advices, but none of the performed 
treatments could stop the development. In June 2007 he suffered a 
laborious surgical intervention performed at Floreasca Emergency 
Hospital Bucharest, with excision of gigantic formations from the 
right hand and cutaneous graft from thigh; it was the first and the 
most difficult surgical step of four – proposed by famous professor 
doctor Lascar Ion. The patient reached Clinic II of PRM Depart-
ment after two months postsurgery; the objectives of rehabilitation 
program were: maintenance and increasing the soft-tissue supplece 
after surgery, exercises for the intrinsic muscles of right hand by 
all types of prehension, increasing the functionality of recent op-
erated dominant hand for ADL performing, preparation (physical 
and psychological) for the next steps. In January 2008 he began 
the rehabilitation programme for the left hand too, after it had been 
operated in September 2007, with complex plastic surgical techniques 
for pathological tissue removal and soft tissues reconstruction, with 
a very good postsurgical evolution. Results: We use all specific 
rehabilitation methods, such as: neurotrophic medication; electro-
therapy for pain/vasculotrophic effects/electrostimulation; profound 
thermotherapy; therapeutical massage; kinesitherapy, especially oc-
cupational therapy. With a sustained PRM treatment following the 
two complex and innovative plastic surgery interventions, the patient 
managed to increase the functional status for every day activities and 
the quality of life. Conclusions: Impressive medical case because 
of its rarity, enormous development of cutaneous lessions and with 
major functional impact upon the patient (severe dysfunction for 
ADL and for socio-professional life at a young male subject). 1) The 
extraordinary outcome and efforts of the plastic surgery- team; it was 
an innovative surgical procedure in the world; 2) The importance of 
rehabilitation programme as a sequential moment between surgical 
steps, necessary for the global therapeutical success, for increasing 
the quality of life and functional status of a young patient.

References:
1. Sbenghe T. Kinethology-Prophilaxy, Therapy and Rehabilitation. Ed 
Medicala 1987.

2. Frontera W. Essentials of Physical Medicine and Rehabilitation. Hanley 
& Belfus Ed 2002.

3. O’Young B. Physical Medicine and Rehabilitation Secrets. Hanley & 
Belfus Ed 2002.

4. DeLisa J. Principles and Practice of Physical Medicine and Rehabilitation.  
4th edition, Lippincott, Williams & Wilkins Ed 2005.

5. eMedicine and Wikipedia, on line articles.

p62
EvAluAtion oF EFFEctivEnESS oF locAl 
inSulin injEction in non- inSulin 
DEpEnDEnt DiABEtic pAtiEnt With cArpAl 
tunnEl SynDromE
Ashraf A., Yazdani A.H., Hadianfard M.J., Emad M.R.
Dept. of Physical Medicine and Rehabilitation, Shiraz University 
of Medical Sciences, Iran

Introduction: Carpal tunnel syndrome (CTS) is the most common 
type of peripheral nerve entrapment and is a significant cause of 
morbidity. CTS has more incidences in diabetic patients. It has 
been suggested that insulin has an effect on nerve regeneration 
similar to that of nerve growth factor (NGF). Aim: We aimed 
to evaluate the effectiveness of local insulin injection on the 
median nerve in patients with non-insulin-dependent diabetes 
mellitus (NIDDM) who have mild to moderate CTS. Patients and 
Methods: We carried out a prospective, randomized, single-blind, 
case-controlled study in these patients. We randomly selected 50 
patients, 20 of whom had bilateral mild-moderate CTS. Therefore 
we had 70 hands and categorized them into two groups. At the 
baseline we injected NPH insulin (10 U) directly into the carpal 
tunnel in group 1 and performed physiotherapy for the other group 
(group 2). Two weeks later, NPH insulin (10 U) was injected into 
the carpal tunnel again and we continued physiotherapy for group 
2. Electrodiagnostic study was performed for these two groups 
before treatment and 4 weeks after the last injection and physi-
otherapy. The patients were followed up for 6 weeks. Results: In 
both groups decrement of distal motor latency of the median nerve 
statistically was significant. In both groups, the increment of the 
sensory nerve conduction velocity was statistically significant. 
Also the decrement of pain, paresthesia, numbness, weakness/
clumsiness and nocturnal awaking were statistically significant in 
both groups. But there was no significant difference between two 
groups. Conclusion: Local insulin injection is an effective and safe 
treatment for CTS in NIDDM patients as physiotherapy.

p63
StAtoKinESigrAm oF thE poSturE 
AS A tool For cErEBEllAr AtAXiA 
rEhABilitAtion
Reynders V., Libois P.Y., Zanchetta D., Contrino P.
Grand Hôpital de Charleroi, Dept. of Rehabilitation, Montignies-
sur-Sambre, Belgium
Introduction and Aim: According to Carlo Perfetti, after a cerebral 
injury, some cognitive exercises make the motor recovery easier. In 
practice, he suggests to subject the patients to cognitive tasks, which 
stimulate the sensory-motor system. Inspired by this concept, we 
suggest here a rehabilitative method based on reproduction of some 
graphic shapes by their footprint recorded by a statokinesigram. 
Material and Methods: Five patients, with cerebellar lesions and 
with static and dynamic instabilities, were assessed by a typical study 
of the posture with the help of a force platform (SATEL). The study 
was started in the 4 first weeks after stroke. The method consists in 
moving the finger around the edge of a shape in relief without the 
aid of the sight, in remembering its shape and then, in duplicating 
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the shape not only by a pencil drawing (on a paper sheet) but also 
by body movements (a statokinesigram was recorded on a force 
platform) as soon as the patient was able to stand. Results: After 3 
months rehabilitation, carried out for 45 min/day, we observed a 
significant improvement of their static and dynamic instabilities not 
only for the clinical testing but also in their every-day-life activities. 
Discussion: In conclusion, even if still preliminary, these results 
lead us to propose the statokinesigram as an easy and playful tool 
for rehabilitating instabilities known as quite tricky.

p64
thE EFFEctS oF BAlnEothErApy on 
EnDothEliAl Function in pAtiEntS With 
rhEumAtoiD ArthritiS
Demirdal U.S.1, Cakir T.1, Evcik D.2, Onrat E.3,  
Kavuncu V.1

1Afyon Kocatepe University, Dept. of Physical Medicine and Re-
habilitation, Afyon; 2Ufuk University, Dept. of Physical Medicine 
and Rehabilitation, Ankara; 3Afyon Kocatepe University, Dept. of 
Cardiology, Afyon, Turkey

Introduction: Rheumatoid arthritis (RA) is a chronic disease with an 
increased prevalence of coronary heart diseases (1). Endothelial dys-
function is a trigger of cardiovascular events and has been recently 
described in RA patients (2). Balneotherapy is one of the treatment 
choices when the disease is inactive. Aim: We aimed to examine the 
effects of balneotherapy on endothelial functions in RA patients. 
Patients and Methods: A total of 52 RA patients fulfilling the 1987 
American College of Rheumatology criteria were participated. They 
were randomly assigned into two groups. Group 1 (n= 23, mean age 
52.7) received balneotherapy for 20 min, once a day, five times per 
week (15 sessions). Group 2 was accepted as control group (n= 29, 
mean age 50.5). Assessment of the endothelial functions included 
Stiffness Index (SI, m/sn) and Reflection Index (RI, m/sn). After 
balneotherapy, group 1 was re-examined with the same method. 
Results: There were no statistically significant differences in age and 
gender between two groups. The mean SI and RI values of group 1 
were 9.6 and 63.3. The mean results of SI and RI in group 2 were 
10.3 and 58.6. No statistically significant differences were found in 
SI and RI values between two groups. After balneotherapy, SI and RI 
values of group 1 were 9.29 and 65.8, respectively. There were no 
statistically significant differences in SI and RI values after balneo-
therapy. Conclusion: SI and RI, the indirect indicators of endothelial 
dysfunction, are independent predictors of cardiovascular events. 
Although it was not in statistically significance level, we observed 
a decrease in SI values after balneotherapy. Further research with 
large patient population should clarify the effects of balneotherapy 
on endothelial function in patients with RA.
References: 
1. Wang L., Feng G. Rheumatoid arthritis increases the risk of coronary 
heart disease via vascular endothelial injuries. Med Hypotheses. 2004; 
63: 442–5. 

2. Hänsel S, et al. Endothelial dysfunction in young patients with long-term rheu-
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trAmADol iontophorESiS ADDing to thE 
trEAtmEnt oF thE KnEE oStEoArthritiS
Turhanoglu A.D., Guler H., Inanoglu D., Inanoglu K., 
Turhanoglu S.
Mustafa Kemal University, Medicine School, Physical Medicine 
and Rehabilitation and Anesthesiology, Hatay, Turkey

Introduction: The goals of physical therapy and rehabilitation in 
the treatment of knee osteoarthritis (OA) are prevention, relief of 
pain, restoration or maintenance of movement, offsetting function 
loss and physical impairment reduction. Aim: The objective of the 
present study were to investigate whether tramadol iontophoresis 

added to therapy is superior therapy methods including TENS, hot 
pack and ultrasound and exercise therapy in patients with knee 
OA. Patients and Methods: A total 72 patients who admitted to 
the outpatient clinic of physical medicine and rehabilitation, were 
included this study. The diagnosis was based on the ACR criteria 
for the knee OA. The patients were randomly separated two groups. 
Group 1 received physical therapy and group 2 received tramadol 
iontophoresis addition to the therapy for a total of ten sessions in 
a 2-weeks period. Patients were evaluated according to pain and 
functional capacity was assessed by using visual analogue scale 
(VAS) and Western Ontario McMaster Universities Osteoarthritis 
Index (WOMAC) before and following the 10th session, 1 month 
and 3 months later. Results: The mean age and duration of the knee 
pain were and 58.53 (±8.38), 5.00 (±2.66) years in control and 
58.15 (±7.70), 4.71 (±2.70) years tramadol iontophoresis groups. 
There were no significant difference between groups in the mean 
age and duration of the knee pain, BMI and VAS and WOMAC 
score. Following the 10th session, VAS and WOMAC scores were 
significantly decreased in both groups when compared with the 
values before the therapy (p<0.001). VAS score significantly 
decreased in tramadol iontophoresis group compared to controls 
in the following the 10th session (p=0.000). After 1 and 3 months, 
there were still significantly decreased WOMAC scores in both 
groups (p<0.001). However no significant difference in WOMAC 
scores of tramadol iontophoresis and control groups (p>0.05). 
Conclusion: We conclude that tramadol iontophoresis adding to 
physical therapy may be useful for relieving pain of knee OA 
during the treatment period. 
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EFFEctivEnESS oF comBinED 
phySiothErApy in pAtiEntS With 
tEmporomAnDiBulAr DiSorDEr
Kaya K.1, Unsal S.1, Babadag M.2, Dulgeroglu D.1,  
Culha C.1, Ozel S.1, Gorgun S.2

1Ankara Physical Medicine and Rehabilitation Education and 
Research Hospital, III. PRM Clinic, Ankara; 2Dept. of Oral Di-
agnosis and Radiology, Faculty of Dentistry, Ankara University, 
Ankara, Turkey

Introduction: Temporomandibular disorders (TMD) are very 
common and cause important drawbacks in the daily lives of the 
patients since they affect important functions such as eating, speech 
etc. TMD are classified as a musculoskeletal condition resulting 
in craniofacial pain, functional limitations and disability (1). Aim: 
The objective of this study was to investigate, in a double-blind 
study design, whether home exercise program combined with 
phonophoresis, ultrasound and low level laser therapy (LLLT) in 
different modes were more effective than home exercise program 
(HEP) alone in the improvement of mouth opening and pain in 
patients with chronic TMD. Patients and Methods: Eighty nine 
patients with chronic TMD were included in the study. Vertical 
mouth openings (VMO) and protrusion openings (PO) were 
measured. Joint pain at rest and at motion were evaluated using 
visual analogue scale (VAS). All evaluations were made before 
the treatment and repeated after the treatment periods. Twenty-
four patients were assigned to group-1 (phonophoresis + LLLT 
+ HEP), 25 patients to group-2 (ultrasound + LLLT + HEP), 20 
patients to group-3 (LLLT + HEP), and 20 patients to group-4 
(HEP). Results: The main effects of the time course and the treat-
ment type on VMO, PO scores and on VAS scores at rest and 
mobility were found to be significant. Group-1 was found to have 
significantly better effects on all parameters than group-4. For all 
parameters, a statistically significant difference was found when 
before-treatment values were compared with all after-treatment 
values. When the effect of each treatment group was assessed 
separately, time effect of all treatment groups on all parameters 
was found to be significant (except the effect of group-4 on VMO 
and PO). Conclusion: Though all combined treatment groups were 
found to be effective on mouth opening and pain, the combination 
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of phonophoresis + LLLT + HEP was determined to be the most 
effective treatment method. 
Reference:
1. Furto ES, Cleland JA, Whitman JM, Olson KA. Manual physical therapy 
interventions and exercise for patients with temporomandibular disorders. 
Cranio. 2006;24:283-291
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DiAgnoStic vAluE oF ultrASonogrAphy 
in thE EvAluAtion oF thE AntErior DiSc 
DiSplAcEmEnt oF tEmporomAnDiBulAr 
joint
Kaya K.1, Dulgeroglu D.1, Unsal S.1, Babadag M.2, 
Barlak A.1, Ozel S.1

1Ankara Physical Therapy Rehabilitation Education and Research 
Hospital, 3PRM Clinic, 2Dept. of Oral Diagnosis and Radiology, 
Faculty of Dentistry, Ankara University, Ankara, Turkey 

Introduction: Internal derangement (ID) is one of the most widely 
observed forms of temporomandibular disorders (TMD), which 
generally expresses the abnormal position of the articular disk 
with respect to the mandibular condyle and articular eminence 
(1, 2). Aim: The aim of the study was to evaluate the extent of 
agreement between the findings of ultrasonography (US) and 
magnetic resonance imaging (MRI) in the assessment of anterior 
disc displacement (ADD), ADD with or without reduction, and 
of effusion, and to assess the sensitivity, specificity and the ac-
curacy of the US examination in establishing these pathologies. 
Patients and Methods: A total of 52 TMDs in 52 patients with 
chronic TMD pain was examined by US and MRI with respect 
to ADD, ADD with reduction, ADD without reduction and ef-
fusion of the TMD. The agreement level of US findings with 
MRI findings was evaluated. The sensitivity, specificity, ability 
to predict positive test and negative test, and the accuracy of 
US were calculated. Results: The sensitivity, specificity and the 
accuracy of US were found to be respectively 91%, 16% and 
82% in the assessment of ADD; respectively 70%, 38% and 57% 
in the assessment of ADD with reduction, respectively 50%, 
89% and 76% in the assessment of ADD without reduction and 
respectively 53%, 63% and 57% in the assessment of effusion. 
The findings of both methods were found to be in agreement 
with each other. Conclusion: Although the agreement between 
the findings of US and MRI examinations was quite satisfactory 
with respect to all parameters evaluated in this study, we can say 
that US method is fairly sensitive especially in detecting ADD, 
and it is very reliable in determining the absence of ADD without 
reduction. However, it was not found to be as quite effective in 
demonstrating ADD type and effusion.
References:
1. Truelove EL, et al. Clinical diagnostic criteria for TMD: new classification 
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p68
EvAluAtion oF BonE minErAl 
DEnSity in FEmAlE pAtiEntS With 
rhEumAtoiD ArthritiS trEAtED With 
corticoStEroiDES
Vasic B., Popovic B., Milenovic N.
Institute for Rheumatology, Faculty of Medicine, University of 
Novi Sad, Serbia 

Introduction: As autoimmune, inflammatory arthropathy rheuma-
toid arthritis (RA) is characterized by progressive destruction of the 
affected joints, deformity, disability which required specific way 
of living and specific treatment which include usage of glikocor-

ticoides which may influenced on Bone Mineral Density (BMD) 
Aim: The aim of study was to evaluate effect of glikocorticoides 
on BMD in female patient with RA. Material and Methods: We 
examined 165 female patients 54.85 years old (20–74 years) who 
suffered from RA 3,32 years (0.5–10 years). Analysis of BMD was 
performed with ‘Sahara’ ultrasound osteodesitometry. We used the 
body mass index (BMI) scale, National Health Center Statistic Cri-
teria. Results: Average body height was 1.67 cm (1.60–1.80) which 
pointed that our patients were globally short. Average body mass 
was 77.11 kg (56–98) and BMI was 27.65 kg/m2 (21.84–33.15) 
which indicate that we had overweight patient (76.36% of patients 
had some of problem with overweight). Average T-score was –1.98 
(–3.0 to 1.7) and Z-score was –0.71 (–2.1 to 1.2) which was shown 
high level of osteopenia. We found highly statistically significant 
correlation (r= –0.36, p=0.007) between BMI and T score which 
could indicate better result BMD in overweight patients.Stage 
or RA changes was classified with Stein-Brocker’s criteria and 
58.18% of our patients were in Grade 1 anatomical classification 
and 50.91% were in Grade 1 functional classification. Average 
period of application of corticosteroids was 2.53 years and in 
43.64% of patients applied dose was 5 mg/day and in 34.54% was 
10 mg/day. We did not found any statistically significant correla-
tion between BMI and period of application but we found highly 
statistically significant negative correlation (r= –0.3590, p=0.007) 
between T score and period of application and between T score 
and applied dose (r= –0.3398, p= –0.011). Conclusion: We can 
conclude that that long and high dose application could potential 
negatively influenced on BMD and for some patient antiresorptive 
drug has to be including as regular therapy of RA. Also, because of 
nature of disease, all prevention methods can be recommendable 
in prevention of reduction BMD.
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DiABEtic Foot ulcErS – prESEntAtion oF 
thrEE pAtiEntS AFtEr trEAtmEnt With 
loW lEvEl lASEr thErApy (lllt)
Sedej B., Kos N.
Medical Rehabilitation Unit, University Medical Centre, Ljublja-
na, Slovenia

Introduction: Because of biostimulative effects of LLLT 
we used it for healing acceleration of diabetic neuropathic 
foot ulcers. Aim: We wanted to see if LLLT with wave-
length of 808 nm has effects on the healing course of 
diabetic neuropathic foot ulcers. Patients and Methods: We 
used The Fotona XD-1 diode laser system with 1000mW 
out power in continuous wave at the wavelength of 808 nm.  
Patients were treated three times per week. Dose of laser ir-
radiation was 4J on each square centimetre of ulcer using non 
contact method. We treated two men and one woman; all three 
had type 2 diabetes. They carried special footwear and used 
crutches. We measured the size of the ulcers at the beginning of 
the treatment and every 2 months. 1) Woman, age 55, on oral 
therapy, had ulcer under first MTP articulation for almost 10 
years. At the beginning the size was 2.7×1.7 cm, after 6 months 
the size was 1.8×1.2 cm. The last two months we did not see any 
improvement, we recommended her total contact cast application. 
2) Man, age 58, on insulin therapy, had a bad healing wound 
after TMT amputation of the big toe. The wound size was 4×3.3 
cm, after two months the size was 3×2 cm. After 4 months the 
wound was not healed but it was smaller. We will continue with 
laser therapy. 3) Man, age 64, on insulin therapy, had two bad 
healing wounds after TMT amputation of the big toe. The size 
of the first one was 0.5×0.5 cm and the second 3×2.5 cm. The 
smaller wound was healed after a month, but because of inap-
propriate wearing of special footwear he got the third 5.2×3 cm 
big ulcer. The second wound was healed after 2 month; the third 
ulcer was half the size from the beginning.Conclusion: LLLT 
in diabetic neuropathic foot ulcers treatment can be helpful but 
other therapies are also needed.
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cApAcitivE-rESiStivE ElEctric trAnSFEr 
thErApy in thE trEAtmEnt oF chronic 
rotAtor cuFF tEnDinopAthy
Pinto Coelho J., Almeida C., Duarte N., Gouveia S., 
Matias T., Pinto Soares C.
Hospital de Santa Maria, Service of Physical Medicine and Re-
habilitation, Lisboa, Portugal 

Introduction: Chronic rotator cuff tendinopathy (CRCT) is a common 
cause of shoulder pain and disability. High-frequency electrotherapy 
is frequently used for the treatment of musculoskeletal conditions. 
Capacitive-Resistive Electric Transfer (CET-RET) is a physical 
therapy modality that uses a current with a frequency between 0.45 
and 0.55 MHz with thermal and non-thermal effects. Aim: To evaluate 
the effects of CET-RET in patients with CRCT concerning shoulder 
range of motion (ROM) improvement and pain intensity reduction. 
Patients and Methods: Ambulatory patients with the diagnosis of 
rotator cuff tendinopathy confirmed by ultrasound, for more than 6 
months, and with symptoms of shoulder pain and limitation of shoul-
der ROM were selected. Those receiving other physical treatments 
or medication, or with contraindications for electrotherapy were 
excluded. Nine voluntary patients, 6 women and 3 men (mean age 
66±13 years) mean disease duration of 2.4 years, started a 2 series 
program of 4 applications each, during 2 weeks. First CET and then 
RET were applied in the affected shoulder according to time and 
application guidelines. Intensity of pain using a Visual Analog Scale 
(VAS) and shoulder abduction ROM measured with a goniometer 
were evaluated before and after the treatment. Results: The mean 
pain intensity (VAS) improved from 7±1.9 before to 2.6±1.2 after the 
program (Wilcoxon test p=0,008). The ROM for shoulder abduction 
also improved from 116.7º±45.6 before to 153.3º±23.5 (Wilcoxon 
test p=0,027). No adverse reactions were noted. Conclusions: CRCT 
symptoms related to pain and shoulder ROM improved, showing that 
CET-RET can be useful in this pathology. More studies are needed 
to demonstrate the effect duration of this therapy. 
References:
1. Canaday Scientific basis for clinical applications of electric fields in soft 
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thE EFFEct oF pulSED ElEctromAgnEtic 
FiElDS on rAngE oF motion AnD KnEE 
circumFErEncE in pAtiEntS With 
oStEoArthritiS - A pilot StuDy
Nemcic T., Grazio S., Grubisic F., Matijevic V., Skala H.
Sestre Milosrdnice University Hospital, Dept. of Rheumatology, 
Physical Medicine and Rehabilitation, Medical Faculty, University 
of Zagreb; Referral Center for Spondyloarthropaties, Ministry of 
Health and Social Welfare, Republic of Croatia

Introduction: Osteoarthritis (OA) is the most common joint disease, 
characterised by pain, deformity and restriction of movement. The 
most usually affected joint is knee. Some studies have suggested 
that pulsed electromagnetic fields (PEMFs) might be effective in 
treating symptoms and signs of OA, but their results are doubtful. 
Aim: To determinate the effect of PEMFs on range of motion in 
patients with OA of the knee. Patients and Methods: Thirty-two 
patients with knee OA, aged 69.0±8.83 years were enrolled in the 
study. Average duration of the symptoms were 6.52±6.45 months. 
The patients were randomized in two groups: in 16 patients PEMFs 
(6 mT; 12 Hz; 30 min) was applied (20 times, 5 days a week) while 
other 16 patients received placebo (machine turned-off). All patients 
were engaged in quadriceps muscle strengthening exercises. A range 
of motion in more affected knee (measured by goniometer) and 

knee circumference (measured by centimetre tape) were obtained 
before the therapy, at the end of the therapy and one month after the 
therapy. Baseline values did not differ between groups. No change 
in analgetics/NSAIDs was allowed during the study. Results: There 
was no significant difference in knee circumference between therapy 
and control group (t= –0,87; p>0,05). Similarly, no statistically 
significant difference was found in flexion (t= –1,49; p>0,05) nor 
in extension (t=1,58; p>0,05; df=28) in index knee between two 
groups. Conclusion: In our group of patients with knee osteoarthritis 
there was no statistically significant effect of PEMFs on range of 
motion and joint circumference. The drawback of the study was the 
small number of subjects, by which non-systematic variable factor 
parameters might have masked differences between the groups, if 
they did exist at all. A larger study to confirm or contradict these 
results is warranted.
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compAriSon oF iSoKinEtic EXErciSE 
vErSuS StAnDArD EXErciSE trAining in 
pAtiEntS With chronic loW BAcK pAin: A 
rAnDomiZED controllED StuDy 
Sertpoyraz F., Eyigor S., Karapolat H., Capaci K., Kirazli Y.
Dept. of Physical Medicine and Rehabilitation, University of Ege, 
Medical Faculty, Bornova, Izmir, Turkey 

Introduction: Low back pain (LBP) is a common clinical condition 
in developed countries and regarded as one of the important health 
problems due to high treatment costs and disability it cause. Exercise 
therapy is commonly used for the treatment of LBP in the clinical 
practice worldwide, but exercise types show significant diversity. To 
our knowledge, there is no study on chronic LBP that compared the 
isokinetic exercise with a standard exercise program and assessed 
the muscle strength objectively. Aim: To compare the efficacy of 
isokinetic exercise program with the standard exercise program in 
the patients with chronic low back pain (LBP) in terms of pain, mo-
bility, disability, psychological status and muscle strength. Patients 
and Methods: A total of 40 patients with LBP and forty healthy 
subjects without LBP were included in the study. The patients with 
LBP were randomly allocated into Group 1 (n=20, isokinetic exer-
cises) and Group 2 (n=20, standard exercise). Outcome measures 
included a visual analogue scale (VAS) for pain, fingertip-to-floor 
test for spinal mobility, Modified Oswestry Low Back Disability 
Questionnaire (MOLBDQ), Beck Depression Inventory (BDI) and 
isokinetic muscle testing. Results: Assessment of isokinetic muscle 
strengths showed that patients in the control group had significantly 
higher values compared to the patients with chronic LBP (p<0.05). 
Isokinetic and standard exercise groups demonstrated significant 
improvement in VAS, fingertip-to-floor test, MOLBDQ, BDI scores 
and muscle strength compared to baseline which persisted until the 
1st month (p<0.05). Comparison of both exercise groups in terms 
of these parameters obtained at the end of the treatment and at 1st 
month showed no significant difference (p>0.05). Conclusion: 
Isokinetic and standard exercise programs are efficient in the treat-
ment of LBP. Statistically significant differences could not be found 
between the two programs. The standard exercise program, as it is 
cheaper, more easily performed and efficient, may be preferable 
for the treatment of LBP. 
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EFFEct oF vEStiBulAr rEhABilitAtion 
on SymptomS, DiSABility AnD BAlAncE: 
rAnDomiSED controllED StuDy
Giray M.1, Kirazlı Y.1, Karapolat H.1, Çelebisoy N.2, 
Bilgen C.3, Kirazlı T.3

Ege University Medical Faculty, 1Physical Medicine and Reha-
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Objective: Vestibular rehabilitation (VR) is increasingly popular 
treatment option for patients with vestibular dysfunction. There 
are quite a few randomised controlled study that investigate the 
effects of VR in patients with chronic vestibular dysfunction. Aim: 
The purpose of the study is to investigate the effect of vestibular 
rehabilitation exercises in patients with chronic vestibular dysfunc-
tion. Material and Methods: Forty-nine patients were randomized 
into two groups either VR (n=25, mean age 52.46±14.94 years) 
or control group (n=24, mean age 50.38±18.59 years). VR group 
treated with custom designed physical therapy program for a mean 
of eight visits over four weeks. Each patent completed the Dizzi-
ness handicap Inventory (DHI) to obtain a measure of disability. 
Intensity of dizziness was measured with visual analog scale 
(VAS). Balance impairments were measured with computerized 
static posturography and Berg Balance Test (BBS). Results: VR 
group has shown a significant recovery in post-exercise VAS 
(preexercise 4.53±2.16, postexercise 2.09±1.80, p<0.05) and 
DHI- total (preexercise 62.66±16.26, postexercise 32.58±24.35, 
p<0.05). Additionally BBS (preexercise 52.5±3.91, postexercise 
54.75±2.60, p<0.05) and all parameters in posturography improved 
in favor of VR group (p<0.05). No significant change was ob-
served in any parameters of control group (p>0.05). Conclusion: 
A significant recovery was observed symptoms, disability and 
balance in VR group. VR is a simple, inexpensive and beneficial 
treatment for patients with vestibular disorder. This study provides 
that customised vestibular exercises promote best outcomes for 
patients with chronic vestibular dysfunction.

p74
loW-intEnSity lASEr thErApy AnD 
EFFEctS on muSculoSKElEtAl pAin
Almeida C., Pinto Coelho J., Duarte N., Gouveia S., 
Sampaio F., Pinto Soares C.
Hospital de Santa Maria, Service of Physical Medicine and Re-
habilitation, Lisboa, Portugal 

Introduction: Musculoskeletal pain is one of the most incapaci-
tating symptoms and one of the main reasons for absenteeism. 
Finding the most efficient method for treating this condition will 
help patients return to their normal level of function. Aim: To as-
sess the effect of low-intensity laser therapy on pain reduction in 
patients with musculoskeletal pathology. Patients and Methods: 63 
ambulatory patients evaluated in our service with musculoskeletal 
pain and indication for laser therapy were included, mean age 
of 41,4 years and female predominance. They were divided in 6 
groups according to diagnosis and anatomical area of pain and ac-
cording to duration of pathology (acute and chronic). Each patient 
was submitted to a 10 session program. Application was made at 
painful points with a GaAs laser with intensity according to dos-
age recommendations from World Association of Laser Therapy. 
They completed a questionnaire and pain was evaluated using the 
Visual Analog Scale before, after the 5th session and at the end of 
treatment. Results: Statistical analysis using ANOVA showed that 
in all groups, laser therapy was effective in reducing pain according 
to VAS. Although in acute conditions the effect was more evident 
than in chronic conditions, there was no statistical difference 
between these two groups. For each category of diagnostic, the 
decrease of pain was statistical significant (Friedman test p<0.005).
Conclusions: Low-intensity laser therapy is an efficient technique 
for pain reduction in patients with musculoskeletal conditions. 
Long-term benefits of this therapy were not evaluated and they 
usually tend to decrease with time. Further studies are needed to 
assess the limitations and effect duration of this treatment. 
References: 
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compAriSon oF thE inFluEncE 
oF rEhABilitAtivE trEAtmEnt At 
rEhABilitAtion clinic AnD unDEr homE 
conDitionS on chArActEriSticS oF gAit 
AFtEr unilAtErAl KnEE ArthroplASty 
in FEmAlE pAtiEntS With KnEE 
oStEoArthritiS
Tali M., Maaroos J. 
Sports Medicine and Rehabilitation Clinic, University of Tartu, 
Estonia

Introduction: Total knee arthroplasty has been widely used in end 
stage of osteoarthritis for relieving pain but the functional benefit 
of this surgical procedure is controversial (1,2). There is lack of 
randomised controlled trials concerning physical training after 
knee arthroplasty (3) and effectiveness of rehabilitative treatment 
on functional ability (1). Aim: compare influence of two exercise 
regimens – home exercise program versus controlled exercise 
therapy at outpatient rehabilitation clinic under physiotherapist 
supervision by estimating changes in gait cycle after total knee 
arthroplasty. Patients and Methods: 26 women were examined 3 
and 6 months after unilateral knee arthroplasty. 3 months after 
arthroplasty patients were randomised in home exercise (HE) 
and controlled exercise (CE) therapy groups. Parameters of gait 
were registered by means of Footscan pressure plate (RsScan In-
ternational, Belgium, 2 m×0.4 m, 4 sensors/cm²). Patients walked 
at self-selected speed across the pressure plate, following gait 
parameters were registered: walking velocity, gait cycle time, step 
time, single support time, double support time, stance time, swing 
time, step length, stride length. Results: No differences were found 
between gait characteristics in HE and CE groups 3 months after 
arthroplasty. 6 months after surgery walking velocity was consider-
ably faster in CE group (3.3 vs. 4.6 km/h, p<0.05). Lengthening 
of single support and swing time and shortening of double support 
and stance time of operated leg in CE group reached statistical 
relevance level. Shortening of double support and stance time and 
lengthening of swing time of contra lateral leg in CE group was 
also considerable. Conclusion: Both exercise regimens had posi-
tive influence on gait of knee arthroplasty patients but CE group 
gait improved more. Gait analysis is a valuable tool for assessing 
functional status after knee joint arthroplasty.
References:
1. Moffet H. Arch Phys Med Rehabil 2004; 85: 546–56;
2. Walsh M. Phys Ther 1998; 78: 248–58.
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AutotrAction AnD hypErthErmiA in loW 
BAcK pAin
Foti C., Ljoka C., Pitruzzella M.
Tor Vergata University, PRM Dept. of Public Health, Rome, 
Italy

Introduction: Autotraction is a mechanical treatment for LBP syn-
drome of benign aetiology that uses a specially designed traction 
table divided into two movable sections. Hyperthermia has been 
introduced as a physical therapy modality for soft tissue injuries 
and LBP. Study design: This study evaluates the effectiveness of 
Autotraction (AT) with or without Hyperthermia (HT) in the treat-
ment of LBP. Materials and Methods: 58 patients (21 Women, 37 
Men), aged 18 to 78 years, were recruited from the PRM DH in 
Tor Vergata University General Hospital. Inclusion Criteria for the 
study were 1) LBP >7 weeks 2) age between 18–80 years 3) patients 
agreeing with the study protocol. Exclusion Criteria were 1) LBP 
<7 days 2) symptomatic therapy during the last 2 weeks 3) Absolute 
and Relative Contraindications for Autotraction and Hyperthermia. 
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Patients suitable for the study were interviewed and examined by a 
physiatrist. The patients were randomly divided into two groups. The 
first group underwent AT (30 min) and the second one underwent 
AT+HT (AT 30 min, HT 30 min). The patients underwent three treat-
ment sessions a week. All interventions were undertaken for 4 weeks. 
Each group was further divided into two nosologic subgroups: 1) 
Radicular pain (RAD), 2) Mechanical pain (M-LBP). Results: The 
observed outcomes resulted statistically significant for the evalua-
tion scale Backill both for patients treated with AT (p<0.02) and for 
those treated with AT+HT (p<0.000), in patients affected by radicular 
pathology (p<0.001) and for those with a mechanical LBP (p<0.000). 
There has been a trend of greater effectiveness both in patients with 
radicular LBP and in patients with mechanical LBP. In particular, 
there is a major efficacy trend in combined treatment AT+HT for 
the radicular pain and in AT treatment for the M-LBP. Conclusions: 
The study confirms that AT with or without HT represents a valid 
help in the treatment of low back pain. 
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QuAlitAtivE AnAlySiS oF 
phySiothErApiSt’S countErtrAnSFErEncE 
rEActionS to pAtiEntS
Allen R.J., Koshi L.R., Dreier D.M., Ashley O.A.,  
Carter C.M.
Dept. of Physical Therapy, University of Puget Sound, Tacoma, 
WA, USA

Introduction: Countertransference (CT) refers to a therapist’s emo-
tional reactions to a patient and/or the patient’s circumstances.1 
Countertransference among health practitioners has primarily been 
studied in psychologists, nurses, and physicians (1). These uncon-
scious emotional reactions also influence physiotherapists’ behavior 
and impact success of patient/therapist relationships, as well as the 
quality and equity of care (2,3) Aim: This study’s aim was to identify 
triggers initiating physiotherapists’ countertransference responses and 
resulting behaviors impacting quality of patient care. Participants 
and Methods: Participants included 38 physiotherapists (mean expe-
rience 10.3 years) attending a patient/therapist relationships course. 
Brainstorming sessions had participants identify patient triggering 
characteristics associated with both successful and uncomfortable 
interactions. Small group discussion yielded a behaviors list resulting 
from emotional responses to patients. Responses were entered into 
QSR N6 Non-numerical Unstructured Data Indexing, Searching and 
Theorizing software and coded a priori using pilot study generated 
codes. Responses were then subjected to code/recode process by four 
raters. New codes were generated according to distinct content of 
responses. Final themes were displayed in hierarchical organization. 
Results: Frequently recurring triggering themes included therapist’s 
perception of the patient, patient motivation, compliance, and as-
sociations the therapist made between the patient and his/her own 
family members. Frequently reported behavioral response themes 
were personal openness, limiting interaction to professional issues,  
effort invested in the patient, avoidance behaviors, treatment time, 
and body language. Conclusions: Physiotherapists manifest CT 
responses to their patients triggered by patient characteristics, or 
by internal associations the therapist projects onto the patient. Be-
havioral responses associated with successful interactions resulted 
in therapists providing personal approaches to treatment including 
increased treatment time, effort, and quality of care. Uncomfortable 
interactions led to decreased treatment time, effort, and personal 
involvement.
References:
1. Marshall AA, Smith RC. Physicians’ emotional reactions to patients: 
recognizing and managing countertransference. Am J Gastroenterology 
1995; 90: 4–9.

2. Gyllensten AL, et al. Interaction between patient and physiotherapist: a 
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thE intErrElAtion oF glutAthionE 
rEDuctASE, cAtAlASE, glutAthionE 
pEroXiDASE, SupEroXiDE DiSmutASE, AnD 
glucoSE-6-phoSphAtE in thE pAthogEnESiS 
oF rhEumAtoiD ArthritiS
Kalpakcioglu B., Senel K.
Physical Therapy and Rehabilitation, Haydarpasa Numune Train-
ing and Research Hospital, Istanbul, Turkey

Rheumatoid arthritis (RA) is the most common form of inflam-
matory arthritis, a systemic autoimmune disease characterized by 
chronic inflammation of the synovial joints, ultimately leading to 
joint destruction and permanent disability, affecting 1% of the 
world population. Oxidative stress in rheumatoid inflammation, 
due to the fact that antioxidant systems are impaired in RA and 
caused by fee radicals, might have an essential role in etiology of 
RA. This review includes the interrelation of antioxidants against 
free radicals in RA patients. There is much evidence that antioxi-
dant team that covers glutathione reductase, catalase, glutathione 
peroxidase, superoxide dismutase, and glucose-6-phopshate 
destroy reactive oxygen species and other free radicals through 
enzymatic as well as nonenzymatic means. The change in relative 
levels of antioxidants vis-à-vis free radical formation and level 
could be used as indicators for effective and earlier diagnosis of 
RA. PMID: 17912575 [PubMed - as supplied by publisher]

p79
EFFicAcy oF A FlEXiBlE orthotic DEvicE 
in pAtiEntS With oStEoporoSiS
Fink M., Kalpakcioglu B., Karst M., Bernateck M.
Physical Therapy and Rehabilitation, Haydarpasa Numune Train-
ing and Research Hospital, Istanbul, Turkey

Objective: To study the efficacy of a flexible orthotic device in 
patients with osteoporosis. Design: Open observational study.
Patients: Fifty patients with osteoporosis. Methods: An open ob-
servational study was performed on 50 patients with osteoporosis 
in order to investigate the efficacy of a new osteoporosis orthotic 
device, which is an elastic back support with paravertebral air 
chamber pads. The outcome parameters were pain, activities of 
daily living, individual compliance and comfort. The observation 
period was approximately 2.5 months, and the orthotic device was 
worn continuously during daytime. Results: There was a highly 
significant reduction in pain under exertion from mean 6.1 (SD 1.7) 
to 4.5 (SD 1.4) (p<0.00001), pain when driving from 5.2 (SD 2.4) 
to 3.8 (SD 1.9) (p<0.00001), and pain at rest from 4.1 (SD 2.4) to 
3.1 (SD 1.9) (p<0.0001). About 50% of the patients judged their 
ability to perform everyday activities as ‘much better’ or ‘better’. 
If physiotherapy was interrupted upon onset of orthosis treatment, 
the results were significantly worse than in patients with continued 
physiotherapy. Conclusion: This orthotic device could be a useful 
addition to the medical care of patients with osteoporosis and a 
complement to drug treatment and physiotherapy with regular 
exercises, which should be continued.

p80
trEAtmEnt oF DySphAgiA in pAtiEntS With 
BrAin DAmAgE
Uriko A.
Sports Medicine and Rehabilitation Clinic of Tartu University 
Hospital, Rehabilitation Dept., Tartu, Estonia 

Introduction: 51–57% of all stroke patients may have swallowing 
problems. The initial treatment of the dysphagic patient is usually 
provided by the swallowing therapist in cooperation with other 
specialists. Swallowing therapy comprises active exercise, sensory 
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stimulation and compensatory strategies. Decision making about 
therapy must be based on diagnostic procedures and not only 
on screening. Definitive diagnostic procedures are fluoroscopy 
(MBS=Modified Barium Swallow), ultrasound and manometry, 
while screening procedures are cervical auscultation and tests 
measuring swallowing speed. Swallowing therapy is divided into 
direct therapy (diet, postural techniques, swallow manoeuvres) 
and indirect therapy (increasing sensory input including thermal-
tactile stimulation, TTS – vertically rubbing the anterior faucial 
arch firmly, 4 or 5 times, with ice. It is not a large-used method, 
but very effective). TTS should be done when a delay in trigger-
ing the pharyngeal swallow has been defined radiographically on 
at least two consecutive swallows. Studies of TTS in the Clinic 
of Sports Medicine and Rehabilitation of Tartu University have 
shown the effectiveness of improving the speed of triggering of the 
pharyngeal swallow and vomit reflex after the procedure. Aim: To 
introduce one of the therapeutic methods – thermal-tactile stimula-
tion – as an effective method to improve the speed of triggering of 
the pharyngeal swallow in patients who have been identified from 
assessment of previous swallows as having a delay in triggering 
the pharyngeal swallow. The aim of TTS-method is heightening 
sensory awareness before the swallow attempt (to heighten the 
sensitivity for the swallow in the central nervous system and to 
alert the central nervous system so that when the patient voluntarily 
attempts to swallow, one will trigger a pharyngeal swallow more 
rapidly). Patients and Methods: The patients have suffered from 
stroke or head injury and the method used in therapy is thermal-
tactile stimulation. Results: The effectiveness of improving the 
speed of triggering of the pharyngeal swallow is about 84% and 
vomit reflex 96%. Conclusion: A decision to provide therapy for a 
patient with dysphagia should be based on diagnostic assessment 
to examine most effective rehabilitation strategies: compensa-
tions, diet modifications and therapy strategies/manoeuvres (etc. 
TTS-stimulation).

p81
thE EFFEct oF intrAthEcAl BAcloFEn on 
thE clinicAl outcomE AnD gAit pAttErn 
in pAtiEntS With cErEBrAl pAlSy
Pauwels P.1, Molenaers G.2, De Cat J.1, Ortibus E.3,  
De Cock P.3, Nuttin B.4, Van Campenhout A.2, 
Desloovere K.1,5

1Dept. of Rehabilitation Sciences, 2Dept. of Musculoskeletal Sci-
ences, 3Dept. of Neuropediatrics, 4Dept. of Neurosurgery, 5Clini-
cal Motion Analysis Laboratory (CERM), University Hospital of 
Pellenberg, K.U.Leuven, Belgium

Introduction and Aim: Intrathecal baclofen (ITB) has been used to 
reduce spasticity due to Cerebral Palsy. Because of lack in literature 
we aimed to reported the effect of ITB on clinical and functional 
outcome measures, administered in a multidisciplinary setting. 
Patients and Methods: In this retrospective study 24 ITB patients 
were included. Disposition and frequency of orthopaedic surgery and 
botuline toxin A (BTX-A) treatment were listed. Range of Motion 
(ROM) and modified Ashworth Scale (MAS) were measured pre 
and at an average of 3 to 6 and 9 to 18 months post implantation. 
Gross Motor Function Measure (GMFM) was investigated before 
and 3, 6, 9 and 12 months after post implantation and gait analysis 
at an average of 4.9 months before and 10.8 months after pump 
implantation (subgroup of 11 patients). Statistics included mean, 
SD, minimum/maximum, P50/P25/P75, frequency distributions, 
repeated measures analysis to examine the effect of intrathecal 
baclofen on ROM and MAS (proc mixed procedure) and Wilcoxon 
signed ranks test for analysis of the gait parameters. Results: ROM 
for hip exorotation, global adductors, hamstrings, elbow extension 
and glenohumeral abduction significantly improved (p<0.01). MAS 
scores for hip adductors, hamstrings, knee extensors, gastrocnemius, 
soleus and tibialis anterior significantly decreased (p<0.01). Glo-
bal GMFM scores slightly initially decreased (3 months post) but 
then slightly increased at 6 and 12 months. Gait analysis showed 

significantly increased range of coronal hip angle and maximum 
hip rotation in stance (p<0.01). Trends (p<0.05) towards increased 
ankle dorsiflexion, pelvic stability and hip velocity in swing were 
found. A negative outcome of gait analysis was the development of 
a crouch gait. After ITB more patients received orthopaedic surgery 
and fewer patients received BTX-A. Conclusion: We concluded 
ITB has good clinical effects (ROM and MAS) but poor objective 
functional effects (GMFM and gait pattern).

p82
A conSErvAtivE mAnAgEmEnt oF A pAtiEnt 
With A lArgE poSt-pArtum SymphySiS 
puBiS DiAStASiS
Kurowski M.
Albert Einstein College of Medicine, Physical Medicine and Re-
habilitation, New York, NY, USA

Introduction: Mild separation of the symphysis pubis during 
pregnancy is considered physiological. The reported incidence of 
peripartum pubic separation varies from 1 in 300 to 1 in 30,000 
deliveries (1,2). Separations of more than 10 mm are usually patho-
logical and associated with tenderness and difficulty walking (3). 
Interpubic gap confirms diagnosis but does not predict outcome 
(4). Aim: We will report a very large symphysis pubis diastasis 
associated with sacroiliac joint separation managed conservatively 
in an acute rehab setting. Patients and Methods: Following a 7-h 
vaginal delivery of her 8 lbs 14 oz, third child, with an epidural 
anesthesia, a 39-year-old female complained of pubic and low 
back pain associated with movement of her legs. The delivery was 
complicated by a child’s shoulder dystocia, with subsequent Erb’s 
palsy. The patient had tenderness over her perineum, pubic, and 
bilateral sacroiliac region, symmetrical reflexes, no sensory deficit, 
and no vaginal lacerations. X-rays demonstrated a 5 cm symphysis 
pubis diastasis and 7 mm left sacroiliac joint separation. Results: 
Initially, the patient remained in the semi reclined position with 
her legs abducted at 70 degrees for comfort. Gradually, she was 
able to adduct her legs and progressed to a gentle physical therapy 
and ambulation with a walker, while wearing a pelvic stabilizing 
belt. Within two weeks, the patient was discharged home with a 
walker and a follow-up therapy. Conclusion: Even a severe, vaginal 
delivery induced pubic diastasis may be managed without strict, 
prolonged bed rest or an operative intervention.
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Gynecol Obstet 1967; 124: 1032–6.

2. Kubitz RL, Goodlin RC. Symptomatic separation of the pubic symphysis. 
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intEnSivE rEhABilitAtion progrAm in 
AnKyloSing SponDylitiS (AS) pAtiEntS
Poortmans B.1, Dugailly P.M.1,2, Salvia P.2, Gangji V.3, 
Steinfeld S.4, Tant L.3

1Physiotherapy Dept., Erasmus Hospital, 2Anatomy (CP 619) 
and Functional Evaluation Centre, 3Rheumatology and Physical 
Medicine and Rehabilitation Dept., Erasmus Hospital, Université 
Libre de Bruxelles, 4Rheumatology Dept., Hôpital Saint-Jean, 
Brussels, Belgium

Introduction: Rehabilitation programs in AS patients have shown 
some beneficial effects on pain and mobility (1). However, there 
is no established rehabilitation program for AS patients that has 
proven its efficacy on trunk strength and spinal mobility. Aim: We 
investigate the efficacy of a 12 week intensive rehabilitation pro-
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gram (IRP) on trunk strength, spinal mobility, back pain, disease 
activity and functional questionnaires in AS patients. Patients and 
Methods: 12 AS patients (9 men, 3 women 37±11years, duration of 
symptoms: 10±6 years) participated to this study. 10 patients were 
on anti-TNFα-therapy (and 2 treated with NSAID only) since at least 
one year and were clinically stable. IRP consisted in 2 sessions/week 
during 12 weeks. Each session consisted of 30 min of manual therapy 
combined with 30 min of trunk muscles isotonic strengthening with 
Tergumed® system. Before and after the 12 week IRP, assessments 
were performed for each patient. Trunk strength assessment consisted 
in isometric measurement in the sagittal, frontal and horizontal planes 
(Tergumed® system). Functional parameters such as mobility and 
motion velocity were computed for cervical and lumbar spine using 
an electrogoniometer (CA6000). In addition, back pain (VAS), dis-
ease activity and functional questionnaires (BASDAI, BASFI, HAQ) 
were collected. Results: Trunk strength at baseline was statistically 
significant lower (21–43%) (p<0.001) in AS patients compared to 
normative data, except for lateral bending. At 12 week, trunk strength 
improved (18–53%) in all patients, and reached the level of trunk 
strength of the normative population so that we didn’t found any 
statistically significant difference with the normative data. Spinal 
mobility tend to increase in each plane, but only lateral bending was 
statistically significant (p<0.01). Pain (VAS), BASDAI and BASFI 
were statistically significant improved (p<0.05). Conclusion: A 12 
week intensive rehabilitation program improved significantly trunk 
strength, back pain, BASDAI and BASFI.
Reference: 
1. Dagfinrud H, et al. The Cochrane Review of Physiotherapy Interventions 
for Ankylosing Spondylitis. J Rheumatol 2005; 32: 1899-906. 
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nEuroSEnSory trAining AFtEr 
SimultAnEouS ArthroScopic 
rEconStruction in pAtiEntS With 
complEX ligAmEntouS inStABility
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Wiernicka M.1, Dudziński W.3, Ciemniewska-Gorzela K.2

1Dept. of Physiotherapy, The University School of Physical Edu-
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Poznań University of Medical Sciences, 3Rehasport Medycyna- 
Rehabilitacja-Sport, Poznań, Poland

Introduction: The ligament and muscular system injury of in the 
knee region leads to proprioceptive disorders which negatively affect 
movement control, the static of a limb and postural balance. Aim: 
The aim of the study was the evaluation of knee function in patients 
with complex instability of the knee joint treated with simultaneous 
arthroscopic reconstruction. Patients and Methods: 9 patients (aged 
23–36 years) with complex instability of the knee joint (5 with ante-
rior and posterior ligament injury; 2 with anterior, posterior ligament 
and fibular ligament injury; 2 with anterior, posterior ligament and 
tibial collateral injury) participated in this study. The therapy (liga-
ment reconstruction and physiotherapy with neurosensory training) 
was performed to increase the joint stability. The surgery was con-
ducted at the latest one year after injury. The evaluation was made 
24 h before operative treatment and 3 and 6 months after it. The 
knee joint function was evaluated with Static and Dynamic Riva Test 
(Delos Postural Proprioceptive System) as well as the assessment of 
muscle strength of hamstrings and quadriceps with the Biodex Sys-
tem 3 isokinetic dynamometer at a speed of 60 degrees/sec. Results: 
Proprioceptive control of the trunk and the median indicator of trunk 
deviation improved 6 months after reconstruction in comparison to 
the preoperative conditions. 3% and 1.2%, respectively. The decrease 
in muscle strength and the incorrect hamstring-to-quadriceps strength 
ratio was observed 3 months after operation in comparison to the 
preoperative assessment. The extensors torque-to-body-weight ratio 
increased and the hamstring-to-quadriceps ratio improved from 81% 
before therapy to 76% after 6 months of the therapy. Conclusion: 1) 
The therapy including neurosensory training improve the postural 

balance and stability of the knee joint. 2) Although the strength of 
muscles increased 6 months after operation, the hamstring-to-quad-
riceps strength ratio remained incorrect.
References: 
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Introduction: Carpal tunnel syndrome (CTS) has become an epidemic 
syndrome because of fast industrial development in last decades. So 
the management of CTS is a problem for many clinicians. Ionto-
phoresis of dexamethasone sodium phosphate has been used for years 
in the treatment of many musculoskeletal inflammatory disorders 
and clinicians have reported using this modality in the treatment of 
CTS. Aim: To compare the efficacy of iontophoresis therapy with 
dexamethasone and ultrasound therapy in conservative treatment 
of mild CTS. Patients and Methods: Fifty-eight patients with mild 
CTS confirmed by electromyographic examination were divided ran-
domly (1:1) into three groups: 1) iontophorosis with dexamethasone 
group (n= 20) 2) ultrasound group (n=18) or 3) sham iontophoresis 
(n=20). The number of session was 15, one per day. All the groups 
underwent combined physiotherapeutic procedures like tendon and 
nerve gliding exercises, night splints and activity modifications for 
three months. Pain was evaluated with visual analogue scale (VAS). 
Wrist range of motion (flexion and extension), muscle tests of wrist 
flexors, extensors and abductor pollicis brevis, handgrip, sensorial 
evaluation with monofilament test, Phalen, reverse Phalen, Boston 
questionnaire and electrophysiological evaluations were done at 
baseline and at the end of the therapies and 3 months follow-up. Re-
sults: At the end of of therapies, significant improvement was seen in 
all clinical evaluations in all groups. Iontophoresis of dexamethasone 
revealed a success rate comparable with sham and ultrasound groups. 
In follow-up of CTS, iontophoresis group had significant improve-
ment in some clinical measurements like monofilament test, Boston 
functional capacity subscale and the strength of muscle abductor 
pollicis brevis (p<0.001, p<0.0001, p<0.001, respectively). The 
ultrasound group had improvements in some evaluations at 3 months 
too. Especially Boston symptom severity subscale was revealed 
significant improvement (p< 0.0001). Two procedures (ultrasound 
and iontophoresis) were shown some significant changes in some 
electrophysiological evaluations. Improvements were significantly 
more pronounced in actively treated groups than in sham treated. 
Conclusion: Results suggest there are satisfying short to medium 
term effects of iontophoresis treatment in patients with mild CTS. 
Findings need to be confirmed in large groups.
Reference: 
1. Comparison of three conservative treatment protocols in carpal tunnel 
syndrome. Int J Clin Pract 2006; 60: 820–8. 
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Introduction: Baker cyst is encountered in about 65% of patients 
with primary gonarthrosis in different stages of evolution. Patients 
had knee pain and/or tightness behind the knee associated with the 
presence of Baker cyst. Aim: To evaluate the effect of therapeutic 
ultrasound on patient’s symptoms and on cyst dimensions. The 
patients were evaluated at admission and after 10 days of treatment 
by sonographic examination. Patients and Methods: In this study 
62 patients were included, aged between 45 and 75 years, mostly 
women (80%), admitted for knee osteoarthritis with various degrees 
of decompensation, in Rehabilitation Clinic III of INRMFB. These 
patients were selected among patients with osteoarthritis, after 
performing a sonographic examination and detecting the presence 
of Baker cyst. Measurements were done to evaluate the dimensions 
of the cyst. The patients were divided in two groups, group A and 
group B. The patients from group A underwent a treatment consist-
ing of local application of therapeutic ultrasound for ten days. We 
used pulsed ultrasound at a frequency of 1 MHz and intensity of 0.8 
W/cm2. The US probe was applied for 3 min on the popliteal fossa 
over the Baker cyst. Patients from group B received oral therapy 
with nonsteroidal anti-inflammatory agents for ten days. At the end 
of the treatment, measurements were done by sonographic examina-
tion to evaluate the dimensions of Baker cyst. Patients were also 
clinically evaluated. Results: All data were submitted to statistical 
analysis. The results showed that local application of therapeutic 
ultrasound had a significant effect on remission of clinical symptoms 
and on popliteal cyst dimensions. The results were similar to group 
B regarding clinical symptoms but patients from group B have a 
moderate diminution of cyst dimensions compared to group A. 
Conclusion: Therapeutic ultrasound is an efficient method of treat-
ment for Baker cyst associated with knee osteoarthritis regarding 
clinical symptoms and cyst dimensions.
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ShoulDEr triggEr pointS phySicAl thErApy
Tugui R.D., Sidenco E.L.
Spiru Haret University, Chair of Kinetics, Bucharest, Romania
Introduction: The first research having to do with what we know as 
trigger points was published in Germany in 1843 (Froriep 1843). 
Since then, interest in muscle pain accelerated during the first 
half of the twentieth century, although researchers continued to 
work in isolation. At this point, we know that we can objectively 
visualize microscopic modification of a trigger point as contracted 
sarcomeres. Also, there are different trigger point types in terms of 
their importance and their location within the muscle. Patients and 
Methods: We conducted a study on 20 patients with painful shoulder 
and trigger points. They had neurological and vascular symptoms 
(numbness, tingling, hot and swollen hand) as well as symptoms of 
physical dysfunction (weakness and discoordination, joint stiffness, 
joint disarticulation, distorted posture, excessive muscle response, 
delayed relaxation, delayed recovery and decreased endurance). We 
treated the trigger points with ultrasounds 0,8 W/cm2 at 3 MHz, for 
12 sessions. We applied ultrasounds for 5 min at each trigger point 
and we followed the evolution of 4 parameters: pain, range of mo-
tion, posture, tricked movements.Results: The parameters improved 
as follows: pain in 83%, range of motion in 87%, posture in 90% 
and the tricked movements disappeared at 18 patients. Conclusion: 
Treating the trigger points offered a rapid and prolonged time of 
pain free and normal range of movement for our patients.
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ApplicAtion oF ElEctromyogrAphic 
BioFEEDBAcK in rEhABilitAtion AFtEr 
totAl KnEE ArthroplAStiES
Oravitan M.1, Avram C.1, Galosi L.2

1Physical Education and Sport Dept., West University Timisoara; 2Re-
habilitation Dept., Emergency County Hospital Timisoara, Romania
The benefits of total knee arthroplasties (TKA) are the result 
of technological advances coupled with the skills of orthopedic 

surgeons, postoperative acute care teams and rehabilitation spe-
cialists. Associating electromyographic biofeedback to classical 
rehabilitation methods in recovery program after TKA improve the 
quality of rehabilitation. Our study was made on 56 patients after 
TKA. The electromyographic biofeedback has been associated 
to classical rehabilitation protocol (meaning physiotherapy and 
physical therapy) on a study group of 26 patients. The efficiency 
of this method was evaluated by comparison with a control group 
of 30 patients who benefited only from classical rehabilitation. An 
electromyographic biofeedback device – Myomed 134 was used by 
applying 9 protocols for three months. The followings parameters 
were monitored monthly, for one year: the knee’s active range 
of motion, the strength and surface EMG parameters of thigh 
muscles and KOOS scale. The assignment of biofeedback EMG 
to the rehabilitation program has significantly changed, in all the 
rehabilitation phases, the recovery of the knee range of motion, 
the muscular force recovery in direct and strong correlation with 
muscular electrical potentials as compared to classical rehabilita-
tion (p<0.05) and considerably changed the capability to perform 
sport and recreation activities (at 6 and 12 postoperative months, 
p<0.05). The advantages of electromyographic biofeedback are: 
its objectivity and possibility of application in any rehabilitation 
phase, the quantified progressivity; the surface electromyography 
becomes the patient’s immediate response to the program and 
used like electromyographic biofeedback, significantly improves 
the knee parameters immediately and in long term, even if the 
EMG biofeedback had been applied only in the first 3 postopera-
tive months.
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Aim: The aim of this study was to investigate the haemodynamic 
and pulmonary effect of interval training exercise upon patients 
with metabolic syndrome (MS). Material and Methods: A total of 
21 sedentary adults with MS and without clinical history of diabe-
tes or cardiovascular disease were studied. Each of the 21 adults 
performed a maximal effort test on cycloergometer and completed 
a spirometric evaluation in the beginning and after 16 weeks of 
physical training. During the study, interval exercise training (5 
times 8±2 min at 75–90% of maximal heart rate separated by 4±1 
min active pauses, three times/week) was the only intervention 
performed. Results: After 16 weeks of interval exercise training 
the subjects had significantly higher cardio respiratory fitness level 
(mean difference (MD) of VO2max: 4.2±0.8 ml/kg/min, p<0.001), 
lower body weight (MD: 6.3±1.9 kg, p<0.001) and waist circum-
ference (MD: 1.9±0.3 cm, p<0.001).The effort test at the end of 
the study showed lower peak heart rate (HR) (MD: 7±2 beats/min, 
p<0.001) and systolic blood pressure (SBP) (MD: 8.5±4.5 mmHg, 
p<0.01) at the same workload of the cycloergometer. Even there 
were modification regarding resting blood pressure and spirometric 
values (FVC, VEMS, PIF, PEF) they were not statistical signifi-
cant (p>0.05). Conclusions: Interval exercise training programs 
for 16 weeks at 75–90% of maximal HR reduced markers for MS 
and increase fitness level with influence on other haemodynamic 
parameters such as peak HR and SBP at the same level of effort.
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FinDingS From StuDying thE impAct oF 
ElEctromAgnEtic FiElDS on mEDicAl 
StAFF 
Vesselinova L. 
Military Medical Academy, MMDER, Dept. of PRM, Sofia, Bul-
garia

As an inter-disciplinary science, physical medicine has wide op-
portunities in the prophylaxis, treatment and impacting on illnesses 
from the whole of the medical spectrum through its natural and 
preformed factors, most of them well studied and the mechanism of 
impact - scientifically recognized. Nowadays, the technocratization 
of lifestyle has set the individual in a practically new bio-envi-
ronment, diverging from the phylogenetic one. This has created a 
certain biological, biochemical and psychological stress and has 
set the adaptive mechanisms of the organism in a state of distress. 
The superposition of various new or changed natural, chemical 
and physical factors has unlocked practically new, not familiar 
enough mechanisms of response. This has been the justification for 
our study to attempt to evaluate the impact of the basic preformed 
factors of physical medicine in the conditions of the changed 
bio-ecological aura. Our attention was directed towards the so far 
not studied professional group from the physical medicine wards 
performing their duties in a specific occupational environment. 
A special individual survey card comprising most of the possible 
adverse effects described in the literature was created. After our 
opinion, additional, non-correlative in former studies questions, 
were also included. The formulation aims at avoiding subjective 
and suggestive conclusions, carryed information of defined as 
‘sensitive’ to electromagnetic exposure organs and systems. We 
suppose that this research, publicized here for the first time, besides 
contribution to the WHO database would also serve for the creation 
of a programme for prevention and prophylaxis of medical staff 
and a re-evaluation and development of new therapeutic schemes 
and prescriptions to our patients. 
References:
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trEAtmEnt oF SWAlloWing DiSorDErS 
By ElEctroStimulAtion uSing vocAStim 
AppArAtuS
Almoniene R., Sirvydaite E.
Center for Rehabilitation, Physical and Sport Medicine, Vilnius 
University Hospital Santariskiu Klinikos, Vilnius, Lithuania
Aim: to estimate electrostimulation using VocaSTIM for treating 
swallowing disorders. Patients and Methods: In the study there 
were involved 30 patients who suffer from swallowing disorders of 
different levels that has been estimated by videography. All patients 
took part in speech sessions. Electrostimulation with VocaSTIM 
apparatus was performed on 15 patients. To remove speech dis-
orders there are individual speech sessions, speech practice ses-
sions in groups of patients, speech practice sessions together with 
relatives, and electrostimulation procedures using the VocaSTIM 
apparatus. Electrostimulation is performed during speech practice, 
thus all methods with stimulation and form swallowing functions 
are used (modification of body position, proper mouth hygiene, 
correction and intensification of articulation motions, thermal, 
ethereal, sensual, phonic, kinaesthesic and visual stimulation). 
Results: For all patients we noticed positive dynamic More positive 
dynamic was observed for patients who received electrostimulation 
with VocaSTIM apparatus. After repeated estimation of swallowing 

level was noticed more significant positive dynamic of in a group 
of patients whom were used electrostimulation using VocaSTIM 
apparatus. Conclusions: Electrostimulation using VocaSTIM ap-
paratus is a good treatment method in speech therapy practice. In 
patients group whom electrostimulation with VocaSTIM apparatus 
was used positive changes were more significant.
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phySicAl impAirmEnt AnD pSychologicAl 
trAnSFormAtion Among ElDErly cAncEr 
SurvivorS
Kahana B.1, Deimling G.2, Kahana E.2, Sterns S.2

1Cleveland State University, Psychology, Cleveland, OH; 2Case 
Western Reserve University, Sociology, Cleveland, USA

Introduction and Aims: Cancer survivors have been found to 
demonstrate effective coping skills to deal with physical and psy-
chological challenges of this life threatening illness. Indeed, recent 
studies have shown long term positive transformation, termed Post 
Traumatic Growth (PTG) among cancer survivors (1,2). This study 
explored the relationship between long term physical sequelae of 
cancer and diverse self-reported changes in life outlook among 
elderly survivors of three common cancers. Methods: The sample 
was selected from the tumor registry of a large Midwestern uni-
versity-based hospital. We selected 288 older long-time survivors 
of breast, colorectal and prostate cancer. Linear correlations were 
conducted to determine associations between Gotay’s post trau-
matic growth measure (3), indices of post traumatic transformation, 
and selected indices of health, including IADL limitations and 
physical symptomatology. Results: Results indicated that there are 
no significant correlations between PTG and IADL disabilities or 
current symptoms due to cancer. In contrast, we observed consist-
ent significant relationships between three indicators of complex 
and value neutral transformations and physical functioning. Those 
reporting more functional limitations (IADL) and more current 
symptoms due to cancer were more likely to indicate that their 
general lifestyle changed due to cancer (r=0.13; p<0.05 and r=0.26; 
p<0.001, respectively). Similarly, those with more IADL limita-
tions and those with more symptoms indicate that being a cancer 
survivor is important to their identity (r=0.24 p<0.001 and r=0.15; 
p<0.01, respectively). Conclusion: These findings emphasize the 
relationship between the long term physical sequelae of having 
had cancer and self reported transformation affecting life outlook 
of elderly cancer survivors. Even survivors who show limited 
psychological distress after their cancer experience report greater 
transformation in the presence of residual disability or continuing 
symptoms. Our findings call for ongoing psychological as well as 
medical follow-ups of cancer survivors.
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rEgrESSion oF A lumBAr DiSc hErniAtion 
– A cASE rEport 
Nikolik-Dimitrova E. 
Institute of Physical Medicine and Rehabilitation, Dept. of Rheu-
matologic Diseases, Skopje, Macedonia

Aim of the study is to present a case of regression of a herniated 
disc at a lumbar level. Patient and Method: A female patient, age 
46 at admission, nurse, was treated conservatively for sciatica due 
to lumbar disc herniation as inpatient. CT scan and MRI confirmed 

J Rehabil Med Suppl 47



167Poster Presentations

disc herniation at L5–S1 level. The outcome was assessed by 
Japanese Orthopedic Association Scale. The Modified Zung De-
pression Inventory and Fear Avoidance Beliefs Questionnaire were 
also used. Results: After the physical therapy treatment, which 
consisted of ultrasound, some currents (interferential, diadynamic, 
galvanic), education, exercises, there was significantly decreasing 
of low back and radicular pain. Two years later, the patient had 
decreased pain and better functional outcome then at discharge, and 
continued to work at the same workplace full-time. On follow-up 
MRI studies there was an evidence of regression of the lumbar disc 
herniation. Conclusion: Although the phenomenon of spontaneous 
decreasing in size of lumbar disc herniation is known, the exact 
mechanism underlying this process remains unclear.
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WAtEr EnvironmEnt in thE thErApy oF 
thE pAtiEntS With hip joint DEgEnErAtivE 
chAngES 
Lyp M.1,2, Kaczor R.2, Maciak W.1, Ogonowski A.2

1Rehabilitation Faculty, University of Physical Education, War-
saw; 2Rehabilitation Dept., ‘ATTIS’ Center, Warsaw, Poland

Introduction: Degeneration of the hip joint are a often reason of 
the decrease physical activity our patients. The modern rehabili-
tation still searches for new therapy methods to effectively fight 
with this problem. Aim: The authors have proposed a scheme 
of rehabilitation behavior, in which exercises in water were an 
important element in the treatment patients with hip joint degen-
erative changes. Material and Method: Diagnosis was given for 
persons with the pain hip joint region, based on interview and 
clinical and radiological research. In first group we used only 
kinesitherapy and physical therapy. In second group of patients 
apart from kinesitherapy and physical therapy we added exercises 
in water. Results: Kinesitherapy, physical therapy and exercises in 
water show therapeutical effectiveness in the treatment of patients 
with hip joint degenerative changes. There was a statistically sig-
nificant effect between the group treated with only kinesitherapy 
and physical therapy and the group with added exercises in water. 
Conclusions: Patients with hip joint degenerative changes treated 
with the method combined with exercises in rehabilitation pool a 
positive therapeutic effect was proven. During the treatment we 
have not noticed any complications in the form of ailment escala-
tion, which proves the safety of the method used.
*The experiment has been performed within the scope of statutory (Ds-81) 
financed from the Warsaw University of Physical Education funds.
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WAtEr-BASED EXErciSE progrAm For 
chronic rEnAl pAtiEntS – A 5-yEAr 
FolloW-up 
Pechter U., Rosenberg M., Mesikepp S., Maaroos J.
Depts. of Sports Medicine and Rehabilitation, Tartu University 
Hospitals, Estonia

Introduction: Most chronic nephropathies lack a specific treatment 
and progress relentlessly to end stage renal disease which preva-
lence is increasing worldwide. Studies have shown that exercise 
in a water environment could improve renal functioning, and 

even slow the renal failure progression rate. There is still much 
effort needed to find out the best possible rehabilitation strategies 
to combine drug interventions and lifestyle changes because the 
chronic renal disease patients belong in the highest risk group for 
subsequent atherosclerotic complications. The aim was to evaluate 
the impact of aerobic water-based exercise therapy in chronic renal 
patients in 5-year follow-up study. Patients and Methods: 8 patients 
with moderate renal failure participated in exercise group, that 
had regular water-based exercise for 12 weeks having exercising 
course 2 times a year. 9 matched patients formed a control group. 
The study group exercised at low-intensity vertically in the pool 
with total immersion to the shoulder twice a week with sessions 
lasting 30 min. Results: During the 5-year follow-up GFR of the 
exercising patients had an ameliorating tendency, the proteinuria 
level of the exercising group had not worsened significantly, as in 
control group the worsening was significant. There was no change 
observed in the BMI of the group mean or among the individuals 
neither in the exercise nor in the control group. No significant 
change was observed in blood lipids. Conclusion: Rehabilita-
tion therapies, like aquatic exercise, should not be overlooked in 
treatment of chronic renal patients to postpone further decline of 
renal function and prevent physical inactivity with all its patho-
physiological consequences.
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DySFunction oF thE SAcroiliAc joint AnD 
itS rolE in thE loW BAcK pAin SynDromE
Muñoz S., Muñoz R.M., Chana P., Valero R., Atín M.A. 
Dpto. Medicina Física y Rehabilitación, Universidad Complutense 
de Madrid, Spain

Introduction: The sacroiliac joint dysfunction (SIJ) is responsible 
for many of the non-specific low back pain, as in modifications 
of the mechanical posturology. Aim: Show from a case report, the 
need to perform with a global exploration, and a combined treat-
ment in response to abnormal biomechanical factors derived from 
the SIJ dysfunction. Methods and Patient: We present a case of a 
24-year-old man who presented mechanical low back pain, right 
chest pain and an apparent right lower limb dysmetria. A global 
exploration revealed a right sacrum blockage that was detected 
with the test of Gillet. The clinical assessment showed an increase 
of pain in both SIJ with the Fortin Finger Test and the Gapping 
test. All test were contrasted with radiological exploration. The 
treatment combined different Osteopathic techniques, Kabat 
method and home exercises. Results: Pelvic girdle mobilization 
effectiveness unblocking the SIJ. The training of the oblique, 
abdominal and rectum muscles gave good results in rebalancing 
pelvis, improvement of pain as well as gluteal muscle relaxation. 
Conclusion: To comprehend low back pain etiology and treat-
ment is important to have in mind the biomechanical models 
that study the patterns of muscle coordination and the forces of 
the pelvic structures involved in the transfer of weight from the 
trunk to pelvis.
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ShocK WAvE thErApy in chronic plAntAr 
FASciitiS
Pozo Román A.M., de la Fuente de Hoz B., San Fabián 
Maroto J.
Complejo Hospitalario de Segovia, Servicio de Rehabilitación, 
Segovia, Spain

Introduction: Plantar fasciitis is one of the most common painful 
foot conditions. The use of traditional methods will alleviate the 
situation in most patients, however, they are a number of them 
resistant to therapy who need a new answer. Aim: To determine 
the effectiveness of shock wave in plantar fasciitis resistant to 
conventional rehabilitation. Patients and Methods: The study was 
planned with a group of 31 patients with chronic plantar fasciitis 
for more than 8 months. All them have received conservative treat-
ment before. We recorded subjective, functional, radiological and 
echographic findings before and three months after treatment. The 
patients received five applications of 2000 impulses of an energy 
flux density 0,43 mJ/mm2, at monthly intervals. Results: 16,12% 
Excellent results: No pain, full movement, full activity. 54,83% 
Good results: Occasional discomfort, full movement, full activ-
ity. 22.58 % Acceptable results: Some discomfort after prolonged 
activities. 6.45 % Poor results: Pain limiting activities. Conclusion: 
The shock wave therapy should be considered a good treatment 
option for chronic plantar fasciitis.
Reference:
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rAnDomiSED controllED triAl oF 
EXErciSE trAining in hAEmAtopoiEtic 
StEm cEll trAnSplAnt rEcipiEntS: 
muSculoSKElEtAl, phySicAl Activity AnD 
QuAlity oF liFE outcomES
Knols R.H.1, Uebelhart D.1, de Bruin E.2, 
Aufdemkampe G.3, Aaronson N.K.4

1Dept. of Rheumatology and Institute of Physical Medicine, Uni-
versity Hospital Zurich; 2Institute of Human Movement Sciences 
and Sport, ETH, Zurich, Switzerland; 3University of Applied 
Sciences, Faculty of Health Care, Research Dept. of Lifestyle 
and Health, Utrecht; 4Division of Psychosocial Research and 
Epidemiology, The Netherlands Cancer Institute, Amsterdam, 
The Netherlands

Background: Patients with haematological and lymphatic malig-
nancies often undergo peripheral blood stem cell transplantation 
(PBSCT). These malignancies and their treatment are associated 
with a range of physical and psychological symptoms and side 
effects. Physical exercise has been proposed as a promising 
strategy for the treatment of some of these symptoms, and various 
exercise interventions are currently available after cancer treat-
ment. Promising preliminary results in terms of increased physical 
performance and reduced fatigue have been reported from small 
studies of exercise programmes for PBSCT recipients. Data are 
lacking with regard to the impact of such interventions on mus-
culoskeletal outcomes. Purpose: The current randomised clinical 
trial is evaluating the effect of a physical exercise intervention 
on musculoskeletal, physical activity and health-related quality 
of life (HRQL) outcomes among patients with haematological 
malignancies treated with PBSCT. Methods: 128 adult PBSCT 
recipients are randomly allocated to a 12-week ambulatory, su-

pervised endurance and repetitive strength exercise programme 
(minimum 3 h/week) or a usual care control group. Assessments 
take place before randomisation, and at 3 and 6 months. Primary 
outcomes include musculoskeletal performance (knee extension 
and grip strength), 6-minute walk test and 15-m walking speed, and 
self-reported physical functioning. Secondary outcomes include 
self-reported HRQL and fatigue, self-reported and objectively 
assessed physical walking activity, and whole body composition. 
Current Status: Patient recruitment began in January, 2005. To 
date, 106 patients have been randomised into the study, of whom 
76% have completed the 3-month and 70% the 6-month follow-up 
assessment. Four patients did not complete the exercise programme 
due to cancer recurrence. Planning: Patient recruitment should be 
completed by December, 2008, with follow-up continuing until 
approximately the end of 2009.
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thE poSSiBilitiES oF pulSing ElEctro-
mAgnEtic FiElD in trEAtmEnt oF pAtiEntS 
With trAumAtic pEronEAl nErvE lESionS
Pavlovic A. 
Clinic of Rehabilitation ‘Dr Miroslav Zotović’, Orthopaedics and 
Traumatology Dept., Belgrade, Serbia

Introduction: In the past 30 years significant results were obtained 
by using electromagnetic therapy, especially in the domain of 
orthopaedics and traumatology. Aim of the Study: The goal of this 
research is the objective evaluation of the therapeutic effects of 
different modalities of low frequency electromagnetic field (LF-
PEMF) and classical physical procedures in treating patients with 
peroneal nerve injuries. Patients and Methods: This examination 
was made as randomised, controlled open type clinical trial, and 
included 40 persons (25 males,15 females). According to the type 
of physical treatment and different parameters of the procedures 
all patients were divided into 4 groups. The first (control) group of 
10 persons was composed of patients treated with classical physi-
cal procedures- stable galvanisation and electrostimulation. The 
second group of 10 persons included patients treated with LFPEMF 
(B=10 mT, f=50 Hz, t=30 min). The third group was made of 10 
patients treated with LFPEMP (B=5 mT, f=25 Hz, t=30 min) and 
the fourth group had 10 patients treated with LFPEMP (B=1.5 
mT, f=5 Hz, t=30 min). All tested persons had also therapeutic 
exercises. These procedures were used for 20 days. As observing 
parameter before and after therapy was used active movement of 
dorsal flexion in the ankle joint. For the statistical analysis of the 
acquired data was used Student’s t-test. Results: After therapy all 
patients had considerably improved active dorsal flexion in the 
ankle joint, but the therapeutic effects of LFPEMP in the second 
group (parameters of the electromagnetic field- 10 mT, 50 Hz, 30 
min.) are statistically the most important (p<0.001) in comparison 
with other groups (first group-p<0.05, third group-p<0.01, fourth 
group-p<0.01). Conclusion: According to the results of this study 
it can be concluded that using LFPEMP, especially modality with 
following parameters B=10 mT, f=50 Hz, t=30 min, represents 
a very efficient therapeutic procedure in treating patients with 
traumatic peroneal nerve lesions.
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BiomEchAnicAl complicAtionS oF 
AchillES tEnDon lEngthEning
Gaber T.A.Z.K., Gautam V., Azer A.
Taylor Rehabilitation Unit, Leigh Infirmary, Leigh, UK

Background: Achilles tendon lengthening is one of the commonly 
performed operations for children with neurological disabilities. 
The operation aims at ensuring a satisfactory range of movement of 
the ankle joint to maintain adequate dorsi-flexion with subsequent 
heal strike during the early stance phase and a good clearance of 
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the foot during the swing phase. Case Report: We are reporting a 
case of Becker’s muscle atrophy affecting a 19-year-old man. The 
patient had satisfactory mobility with mild bilateral foot drop. The 
patient had bilateral Achilles tendon lengthening when he was 16. 
Immediately following the operation. The patient lost his ability to 
walk completely and was confined to a wheelchair for the follow-
ing 3 years. He was assessed at that stage and was found to have 
extremely weak quadriceps muscles bilaterally, which explained 
the inability to walk. Following a lengthy rehabilitation programme 
including casting of the knees and strengthening exercises, the 
patient managed to mobilise independently using a KAFO and 
crutches. Comments: Our case demonstrates two important issues. 
The first is the importance of a detailed examination including gait 
analysis before embarking on an irreversible surgical procedure 
such as Achilles tendon lengthening. Before the operation, our 
patient was walking on tiptoe resulting in a creation of extensor 
moments around the knees assisting the weak quadriceps and help-
ing him to maintain his upright position. The operation helped the 
patient to achieve heal strike. Subsequently, the ground reaction 
force moved posteriorly and flexion moments were created around 
the knees, which in conjunction with the weak quadriceps made it 
impossible for the patient to maintain his upright position because 
of knees buckling. Secondly, we have demonstrated that despite 
having 3 years post-operatively, an appropriate rehabilitation 
programme succeeded in achieving independent mobility.
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totAl hip ArthroplASty cASES in 
SonogrAphic prESEntAtion
Poposka A., Popova Ramova E.
Clinic of Orthopaedics, Military Hospital, Skopje, Republic of 
Macedonia

Purpose: The distance between the anterior surface of the neck 
of the prosthetic stem and the anterior joint capsule, the ‘capsular 
distance’, is increased in total arthroplasty (THA) with synovitis. 
We evaluated the potential of ultrasonography (US) in measur-
ing the “capsular distance” in THA hips one year after insertion.
Materials and Method: We compared the measurements of the 
capsular distance using a ruler with those performed with US. A 
plastic pelvis and femur model with a prosthetic hip and paper 
tape to stimulate the joint capsule were used. We also evaluated 
the intra-and interobserver agreements between 3 examiners of the 
US measurements of the anterior capsular distance in 27 patients 
with THA. The effect of experience in such type of examination 
was estimated. Results: There was high correlation when meas-
uring the anterior capsular distance in the prosthetic hip model 
with a ruler as compared with US. The interobserver agreement 
in the US measurements was good and became better after ex-
aminers gained experience in this procedure. The intraobserver 
agreement was always better than the interobserver agreement 
and also improved with increasing numbers of examinations. 
Conclusion: Ultrasonography is a reliable method to measure the 
anterior capsular distance in THA, especially if performed by an 
experienced examiner.
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thE inciDEncE oF clinicAl SuBgroupS oF 
pSoriAtic ArthritiS in A StuDiED lot
Marcu R., Traistaru R., Patru S., Popescu R., Bighea A.
University of Medicine and Pharmacy, Craiova, Romania

Objective: To establish the incidence of clinical subgroups of 
psoriatic arthritis in a studied lot and to compare them to those 
published in literature. Patients and Methods: This study included 
16 patients (10 men, 6 women) with psoriatic arthritis, hospitalized 
at the clinics of Rheumatology, Dermatology and Rehabilitation 
Medicine of the Emergency Hospital Craiova between November 

2006–June 2007. All five clinical subgroups of psoriatic arthritis 
proposed by Moll and Wright were identified clinically and using 
radiographs. Results: 8 of the 16 patients (50%) had asymmetrical 
pauciarticular arthritis, 2 patients (12.5%) had arthritis of distal 
interphalangeal joints, 1 patient (6.25%) had arthritis mutilans, 3 
patients (18.75%) had symmetrical arthritis; 2 patients (12.5%) 
had exclusively ankylosing spondylitis and 6 patients (37.5%) had 
ankylosing spondilitis with peripheral arthritis. Conclusion: The 
incidence of clinical subgroups of psoriatic arthritis in the studied 
lot was similar to data communicated in other clinical studies. 
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FunctionAl rEStorAtion oF loW BAcK 
pAin pAtiEntS uSing DocumEntAtion-
BASED cArE trEAtmEnt concEpt

Kozakcioglu Ozekici M., Atalay A. 
University, Faculty of Medicine, Dept. of Physical Medicine and 
Rehabilitation, Istanbul, Turkey

Introduction: Back pain is one of the most common reasons why 
patients seek physicians and secondary referrals are required. It 
is postulated that the presence of persistent low back pain causes 
patients to avoid daily activities, which may lead to physical decon-
ditioning, both generally as specifically (e.g., loss of strength and 
endurance of parapinal muscles). Aim: The aim of this study was 
to evaluate effect of documentation based care (DBC) programme 
on range of motion and isometric muscular strength of the lumbar 
muscles during flexion and extension. Patients and Methods: 30 
low back pain patients with the mean age 39.5±13.9 years attending 
to functional restoration programme were included in the study. 
The mean duration of treatment was 77.7±34.9 days. The mean 
duration of pain was 78.5 months. Measuring and training units 
(DBC International, Vantaa, Finland) are used to measure the 
maximum isometric strength of the trunk muscles and mobility 
during flexion and extension of the lumbar spine. Results: Func-
tional restoration led to significant increase of motion in flexion 
and extension (p=0.0001). Increase of trunk muscle strength during 
flexion and extension was observed (p=0.0001). Conclusion: We 
have demonstrated the efficiency of using DBC functional resto-
ration programme on low back pain patients with a wide range 
of pain duration. Task specificity of training is important when 
considering exercises for treatment of low back pain.
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rEhABilitAtion oF A pAtiEnt With 
oStEochonDritiS DiSSEcAnS involving 
thE lAtErAl FEmorAl conDylE SuBmittED 
to AutologouS oStEochonDrAl 
moSAicplASty: cASE StuDy 
Lopes I.1, Tulha J.2, Ribeiro da Silva M.2, Pinto R.2, 
Barroso J.1

1Physical Medicine and Rehabilitation Dept.; 2Orthopaedics and 
Traumatology Dept., São João Hospital, Oporto, Portugal

Successful management of osteochondral defects of weight-bear-
ing joint surfaces has always been a challenge for orthopaedic 
surgeons and rehabilitation specialists. Autologous osteochondral 
mosaic transplantation technique was developed and perfected by 
L. Hangody in the early 1990s and is one of the recently evolved 
methods to create hyaline or hyaline-like repair tissue in the patho-
logic area. Osteochondritis Dissecans is a rare occurrence. The past 
and current status of Osteochondritis Dissecans suggests that there is 
still no clear cut etiology. In the knee, the most common localization 
is the lateral region of the medial femoral condyle. Involvement of 
the lateral condyle only occurs in 15% of cases, but its features are 
such that the situation is an entity in itself. Recent studies showed 
that autologous osteochondral mosaicplasty appears to be a promising 
alternative for the treatment of small and medium-sized focal osteo-
chondral defects of the weight-bearing surfaces of the knee and other 
weight-bearing synovial joints. The rehabilitation program respects 
a period of non-weight-bearing that depends on the size and posi-
tion of the cartilage defect. The return of weight bearing is gradual. 
Throughout this time, the knee can be mobilized without putting the 
grafts at risk. The authors present a clinical case of a young man with 
Osteochondritis Dissecans of the lateral femoral condyle that was 
submitted to autologous osteochondral mosaicplasty and describe 
his evolution throughout the rehabilitation program.
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rEhABilitAtion oF A pAtiEnt With 
SnApping hip SynDromE SuBmittED to Z 
plASty: cASE StuDy 
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1Physical Medicine and Rehabilitation Dept.; 2Orthopaedics 
and Traumatology Dept., 3Radiology Dept., São João Hospital, 
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Snapping hip syndrome is characterized by an audible snap or click 
that occurs in or around the hip. This syndrome is well recognized 
but poorly understood and may be due to an external cause or an 
internal cause. It occurs most often in individuals aged 15–40 years 
and affects females slightly more than males. During the acute 
phase of treatment for patients with pain associated with snapping 
hip syndrome, the initiation of relative rest, the application of ice, 
and a short course of nonsteroidal anti-inflammatory drugs along 
with physical therapy rehabilitation program, is the treatment 
of choice. Corticosteroid injection is indicated for patients with 
prolonged symptoms despite an adequate course of rehabilitation. 
In the cases in which an adequate non-surgical treatment has 
failed, a surgical intervention may be necessary. The Z plasty of 
the iliotibial band is one of the surgical approaches that can be 
used in the surgical treatment of external snapping hip syndrome. 

Once symptoms have decreased and the patient is able to return 
to daily and athletic activities, a maintenance program of stretch-
ing and strengthening can be initiated and is important to reduce 
recurrences. The authors describe a case study of an 18 year-old 
female, non professional basketball player and dancer, with a left 
snapping hip syndrome that was refractory to conservative treat-
ment. The syndrome was diagnosed clinically and confirmed with 
a dynamic sonography. The patient was submitted to Z plasty of 
the iliotibial band and undergone a rehabilitation program. 
References: 
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M.L.2, Rodríguez-Rodríguez L.P.1, Flores-Torres I.1 
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Introduction: Osteopoikilosis is an uncommon sclerosing bone 
dysplasia of unknown aetiology, transmitted in an autosomal 
dominant fashion. It is asymptomatic, benign and usually detected 
as a coincidental finding at radiographic examination. Radiological 
findings showed symmetric, well-defined, homogeneous sclerosing 
areas in several bones of the body. The involvement is symmetrical, 
and there are predilected locations: long bones, phalanges of the 
hand, carpal bones, metacarpals, foot phalanges, metatarsals, tarsal 
bones, ileum, femur and sacrum. Males and females are equally 
affected. Patients: In this study we report a 33-year-old man that 
visited Rehabilitation Department because of chronic low back 
pain. Previous history: no other medical history of note. Clinical 
Examination: no other musculoskeletal symptoms were found. 
Radiological Exploration (Radiograph and CT): multiple, small, 
well-defined, variably shaped sclerotic areas in ileum, femur and 
sacrum. Conclusion: Osteopoikilosis is benign and asymptomatic 
bone dysplasia; the diagnosis is usually made incidentally from 
radiographs which show multiple sclerotic areas in several bones 
of the body. It may simulate other diseases as osteoblastic bone 
metastases, so it is important the diagnosis; we must know this 
pathology to avoid unnecessary interventions and treatments.
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hEAD AnD EyE movEmEnt coulD BE A cAuSE 
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Introduction: Investigations have shown individual differences 
in the proportion of eye movement relative to head movement. 
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The individual relationship between head and eye movement 
may influences the development of painful symptoms in neck 
and shoulder muscles if the individual relation (e.g. occupation-
related) cannot be realized. On the other hand, painful muscles 
in the shoulder and neck may cause changes in the individual 
relationship between head and eye movement and as such initiate 
a vicious circle. Aim: To endorse this hypothesis, initial prelimi-
nary investigations were carried out. Patients: 72 patients (adults) 
with a diagnosis of ‘neck-shoulder-syndrome’; 17 children (6 or 
7 years) and 23 children (12 years) clinically and subjectively 
free of symptoms. Methods: The relation between head and eye 
movements (Head-Eye-Quotient) during gaze shift were analysed 
using the VisionPrint System™ of the company VARILUX®-
ESSILOR [1]. Subject was required to look for a visual target 
(at a distance of 40cm, visual angle of 50 degrees to the left and 
right). Results: In the age group of 6 and 7 year old children, only 
head-movers (part of head movement >50% of gaze shift) were 
present. In the group of 12 year old children only 52% were head-
mover, 48% shows a eye movements > 50% of the gaze shift. We 
found a distribution of head-mover and eye-mover of 18%: 82% 
in the patients. Conclusion: With regards to distribution of the 
control mechanisms in both children groups and patients, it is 
conceivable that increasing the visual fixation (e.g. at computer 
workstations) would result in an altered modus of gaze move-
ments which may be accompanied by the typical symptoms.On 
the other hand it is plausible that eye- movers generally tend to 
develop neck and shoulder complaints in later years. 
Reference: 
1. A study of eye-head coordination in presbyopes. Insight /the professional 
journal of Essilor ltd 2004: 12–13.
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StuDy oF thE rEcovEry oF WAlK 
pErFormAncE Among StroKE pAtiEntS 
Ben Salah Frih Z., Boudoukhane S., Ouannes W., 
Migaw H., Jellad A.
University Hospital, Physical and Rehabilitation Dept., Monastir, 
Tunisia 

Introduction: Stroke is one of the leading causes of disability 
in the population and can significantly affects aspects of a per-
son’s physical, emotional and social life. Gait disorder affects 
a large proportion of stroke survivors and limits their ability to 
ambulate in the community. Aim: The purpose of our study was 
to evaluate gait performance improvement in stroke patients and 
to determine the predictive factors of these recuperate. Patients 
and Method: Fifty right-handed patients were included, and ex-
amined on average 48 h after stroke as well as 1 and 3 months 
follow-up stroke. The outcomes measurements are: Demeurisse 
Index, Ashworth scale, PASS (Postural Assessment Scale for 
Stroke), Bourges Index (EPA, EPD), FIM (Functional Independ-
ence Measure), NFAC (New Functional Ambulation Categories), 
MMSE (mini mental status Examination), RNLI (Reintegration 
to Normal Living Index) and walking speed (10-m walk test). 
Results: Eighteen of the stroke patients participating in our study 
were able to walk unassisted during the first month follow-up 
stroke onset and sixteen of these participants showed increases 
in their daily home and community step activity after 3 moths. 
Patients who had a functionally significant improvement in walk-
ing speed and gait performance have a lower score of NIHSS 
(National Institutes of Health Stroke Scale) and the best score 
of balance and strength evaluated by PASS and Demeurisse 
Index. They are also characterized by a significant improve-
ment of cognitive (MMSE) and emotional (HAD) impairments. 
Conclusion: Improvement in standing balance and leg strength 
is important to achieve improvement in walking ability. Rapid 
and optimal improvement of locomotor capacity in patients with 
stroke is essential to their independence, social participation and 
general health. 
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SuBAcromiAl SynDromE: EFFEctivity 
oF A Short rEhABilitAtion EXErciSES 
progrAm
Guillén Solà A., Morales Mateu A., Ballester Forns A., 
Tejero Sánchez M., Boza Gómez R., Belmonte R., Duarte 
Oller E., Muniesa Portolés J.M.
Rehabilitation and Physical Medicine Dept., Hospitals del Mar i 
l’Esperança, IMAS, Barcelona, Catalunya, Spain

Introduction: Shoulder pain is one of the most common problem in 
our department, affecting nearly 50% of general population every 
year. It means that over 40% of these patients will be referred to 
a Rehabilitation Department to treat them. Aim: To demonstrate 
the efficacy of a selected exercise program in group. Patients and 
Methods: We designed a short training program with the following 
objectives: to maintain range of motion, to control pain, to improve 
strength and to improve propioceptive work. We evaluated 62 
patients in two training groups: Group 1 (n=32), received a 30 min 
daily session; group 2 (n=30) received 60 min session, 3 sessions 
per week, both had 9 sessions to practice the exercises. Patients 
were referred to the program by medical staff with the following 
inclusion criteria: free range of motion, positive subacromial ma-
noeuvres. The outcomes measures were Visual Analogic Scale for 
Pain and Manual Dinamometry to evaluate internal and external 
rotator muscle at the beginning and at the end of the program. 
The dates were analyzed with a general lineal model for repeated 
measures with statistic package SPSS12.0 for windows. Results: 
There were no significant differences between both groups after 
9 sessions. Both groups had significant improvements in shoulder 
strength based on dynamometry and VAS. Women seem to improve 
their internal rotator strength more in alternative sessions than in 
a daily program in a significant way. Discussion: A short program 
in selected patients is useful and enough to improve strength and 
control pain. It is not necessary to establish long shoulder exercise 
programs. Conclusion: Short training shoulder exercises program 
provide benefit in selected patients affected by subacromial syn-
drome. A few sessions and good indications in the way of practice 
them seems to be enough in these group of patients. 
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Aim: To evaluate the effects of an elastic lumbar belt in low-back 
pain treatment on clinical criteria (functional capacity and pain in-
tensity) and the benefice on medical cost. Patients: 197 patients with 
subacute low back pain evaluated by 44 general practitioners with a 
90 days follow-up. Methods: A randomized, multicentric controlled 
study with two groups: a patient group treated with a lumbar belt 
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Lomba-Cross Activity® (TG) and a control group (CG). The main 
criteria of clinical evaluation was the physical restoration assessed 
with the Eifel scale, the main economical criteria was the overall 
cost of associated medical treatments. Results: A decrease in Eifel 
score was higher in TG than CG between days 0 and 30 (5.4±4.16 
in TG versus 4.0±4.32 in CG, p=0.022) and days 0 and 90 (7.6 ± 
4.48 versus de 6.1±4.73, p=0.023). A similar effect was noticed in 
Visual Analogic Scale (VAS). A significant decrease in pharmaco-
logical consumption was obvious in TG versus CG at days 30 and 
90 with a similar effect on non-pharmacological consumption and 
overall medical cost. Conclusion: Using a lumbar belt Lomba-Cross 
Activity® in subacute low back pain may improve significantly the 
functional status assessed by the Eifel score, decrease the pain level 
assessed by VAS and decrease the pharmacological consumption 
and the overall medical cost after 30 and 90 days. This study may be 
useful to underline the interest of a non pharmacological approach 
beside the classical approach in low back pain treatment.
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3-yEAr FolloW-up rESultS in A group oF 
pAtiEntS trEAtED conSErvAtivEly
Dogu B., Tandir S., Yamac S., Sahin F., Kuran B.
Sisli Etfal Education and Research Hospital, Dept. of Physical 
Medicine and Rehabilitation, Istanbul, Turkey

Introduction: Low back pain and its resulting disability have become 
a huge and epidemic health and socioeconomic problem (1). Objec-
tives: To determine clinical and radiological differences in patients 
with low back pain and/or sciatica who were treated conservatively 
for three years. Material and Methods: 26 patients without any 
progressive neurological deficits were hospitalized in our clinic due 
to low back pain and/or sciatica and followed an average of three 
years. The evaluated variables at beginning and after three years 
indicated: 1) Physical examination (lumbar schober, finger tip to 
floor distance, lumbar extension); 2) Neurological examination 
(straight leg raising test, femoral nerve stretch test, deep tendon re-
flex, motor and sensory evaluation; 3) Magnetic resonance imaging 
(MRI) findings (disc, annular tear, facet joint, spinal stenosis, other 
pathologies) were scored between 0 to 30 according to the system 
described by Arana et al. (2). Results: Physical examination findings 
revealed no significant change in lumbar schober, lumbar extension 
and femoral nerve stretch test (p>0.05), on the contrary finger tip 
to floor distance and straight leg raising test improved significantly 
(p<0.05). Deep tendon reflex, motor and sensory evaluation findings 
at the end of the follow-up period were not significantly different 
from the pretreatment values (p>0.05). As for MRI findings while 
the severity of annular tear and total scores have improved (p<0.05), 
other categories have not changed significantly (p>0.05). Conclu-
sion: In a group of patients who were treated conservatively due 
to low back pain and/or sciatica for three years, finger tip to floor 
distance, straight leg raising test and MRI findings improved without 
any deterioration in the neurological findings.
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Introduction: Parsonage-Turner syndrome (PTS) or brachial neuritis 
is a neuromuscular disorder associated with abrupt onset of shoulder 
pain followed by profound weakness involving the shoulder girdle 

musculature a few days after onset of symptoms (1). The exact cause 
of PTS is unknown. Men are affected twice as frequently as women. 
In approximately one third of cases the shoulders are affected bilat-
erally (2). Electromyography (EMG) is the most valuable method 
for diagnosis. Recovery is usually complete and occurs within 
months but in some cases it can take a few years (3). Case Report: 
A 49-year-old man complaining of sudden left arm and shoulder 
pain and weakness applied to our clinic. Our examination on the 
second month of his complaints revealed atrophy and weakness of 
shoulder girdle. Deep tendon reflexes were normal but hypoesthesia 
in C5 was observed. The results of laboratory investigations were 
normal and cervical and shoulder magnetic resonance imaging did 
not present any abnormality. EMG examinations showed partial 
axonal loss at upper trunk of brachial plexus. As per these findings 
patient was diagnosed with PTS. An exercise program was started 
together with the administration of analgesic treatment. Exercise 
program aimed at strengthening the patient’s shoulder girdle muscles 
and at providing the stabilization of scapulae. No significant changes 
were observed in the EMG examination at the sixth month. During 
our 18-month follow-up we observed reduction in pain however 
continued weakness in shoulder girdle musculature. Conclusion: 
PTS should be considered for differential diagnosis of intensive 
pain and weakness of shoulder and arm.
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Introduction: Rheumatoid arthritis (RA) is characterized by chronic 
inflammation involving connective tissues throughout the body. 
Aim: We aimed to evaluate the effect of fibromyalgia (FM) on dis-
ease activity, functional capacity, and depression in patients with 
RA. Patients and Methods: Seventy-five patients with rheumatoid 
arthritis (RA) were enrolled to the study. FM was diagnosed by the 
American College of Rheumatology criteria. Disease activity was 
assessed according to disease activity score including 28 joints 
(DAS28). For evaluation of the patients, Beck depression scale 
(BDS), health assessment questionnaire (HAQ) and fibromyalgia 
impact questionnaire (FIQ) were used. Results: Of the 75 patients 12 
(16.0%) had fibromyalgia. RA patients with FM have higher tender 
joint counts, patient global assessment, DAS28 and FIQ values than 
other RA patients p=0.025, p=0.019, p=0.048, p=0.042, respectively. 
There was no significant difference between the groups in respect 
to disease duration, BDS and HAQ (p=0.85, p=0.066, p=0.332, 
respectively). Conclusions: We found that coexistence of FM in 
RA patients may lead to high disease activity. 
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AnD Foot muSculoSKElEtAl DiSorDErS in 
pAtiEntS With rhEumAtoiD ArthritiS
Guler H., Turhanoglu A. D., Balci A., Karazincir S., 
Ozer C., Bolaç V.E.
Mustafa Kemal University School of Medicine, Physical Medicine 
and Rehabilitation, Radiology, Family Medicine, Hatay, Turkey
Introduction: Rheumatoid arthritis (RA) is a systemic disease 
that involves the diarthrodial joints and associated soft tissues. 
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Aim: To investigate the relationship between falling risk and foot 
musculoskeletal disorders (FMDs) and heel pad atrophy in patients 
with RA. Patients and Methods: Eighty-nine patients (75 female, 
14 male) with RA were enrolled to the study. Patients who had 
neurological disease, or symptoms and findings of atlantoaxial 
involvement or history of drugs causing a balance disorder were 
excluded. Foot, ankle, knee, hip, and low back pain of the patients 
were evaluated using visual analogue scale (VAS). The foot mus-
culoskeletal disorders (FMDs) in the study included hallux valgus 
(HV), hammer toe (HT), mallet toe (MT), claw toe (CT), overlap-
ping toe (OT), pes cavus (PC), pes planus (PP), metatarsalgia (MA) 
and plantar fasciitis (PF). The diagnoses of FMDs were based on 
the clinical appearance of the foot and on radiographic evaluation 
under standardized weight bearing conditions. Disease activity 
was assessed according to disease activity score including 28 joint 
(DAS28). Heel pad thickness was measured as weight-bearing and 
nonweight-bearing by high resolution ultrasound. Participants’ 
falls risk was assessed using The Performance-Oriented Mobility 
Assessment (TPOMA). Results: Of the 89 patients 12 (13.5%) 
had falling risk. The number of FMDs was higher in RA patients 
with falling risk than others (p=0.001). Also, foot pain (VAS) was 
higher in RA patients with falling risk (p=0.044). There was no 
significant difference between two groups (with and without fall-
ing risk) in ankle, knee, hip and low back pain (VAS) and DAS28 
(p>0.05). There was a negative correlation between the number of 
FMDs and TPOMA total scores (r= –0.457, p=0.000). There was 
no significant difference between two groups in nonweight-bear-
ing and weight-bearing heel pad thickness (p>0.05). Conclusions: 
We found a significant relation between FMDs and falling risk in 
RA patients. Also, as the number of FMDs increases, falling risk 
becomes higher in RA patients. 
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Aim: Evaluation of the effectiveness of a complex physical therapy 
and rehabilitation program for the prevention of the low back 
pain and accelerating functional recovery in patients after recon-
struction of the anterior cruciate ligament for traumatic rupture. 
Material and Methods: Subject of the study were 64 patients, 
divided into two groups. The rehabilitation program in both groups 
included orthotic immobilization and standard physiotherapy pro-
gram (including analytic exercises for the knee extensors and for 
abdominal muscles; postisometric relaxation of rectus femoris of 
the quadriceps muscle; stretching for paravertebral muscles; mo-
bilizations and manipulations for sacro-iliac joints). The patients 
from the second group received besides the exercise program 
physical agent modalities: low-frequency pulsed magnetic field 
in the lumbar region, therapeutic ultrasound (phonophoresis with 
non-steroidal anti-inflammatory drug) and electrical stimulations 
of the muscles: vastus medialis and vastus lateralis of the quad-
riceps muscle. For statistical evaluation we used t-test (ANOVA) 
and Wilcoxon rank test (non parametrical correlation analysis). 
The analysis of the results shows improvement of the symptoms 
of the patients, concerning pain relief in the low back, static and 
mobility of the lumbar spine and the knee joint, reduction of the 
periarticular edema, increased strength of the extensor muscles of 
the knee joint and abdominal muscles, which were more significant 
in the patients from the second group. Conclusion: We could rec-
ommend the complex program for accelerating functional recovery 

and prevention of the low back pain in patients after reconstruction 
of the anterior cruciate ligament. 
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Aim: Evaluation of the effectiveness of a complex physical therapy 
and rehabilitation program for the prevention of the upper back 
pain caused by the muscle dysbalance in patients with unilateral 
shoulder functional insufficiency and shoulder instability. Mate-
rial and Methods: Subject of the study were 102 patients (divided 
into two groups): 34 of them with humero-scapular periarthritis, 
21 - with adhesive capsulitis, 26 – with shoulder subluxation and 
37 – after shoulder chirurgical intervention. The rehabilitation 
complex includes positional treatment, kryotherapy, massages and 
standard physiotherapeutic program for the shoulder instability. 
The patients from the second group received too physiotherapeutic 
procedures for correction of muscle dysbalance and static of the 
cervical region (isometric exercises, post-isometric relaxation; 
tractions, mobilizations and manipulations; relaxing massage 
techniques) and pre-formed physical modalities (phonophoresis 
with non-steroidal anti-inflammatory drug for the shoulder joint 
and electrical stimulations of the muscles: m.supraspinatus, 
m.infraspinatus, m.pectoralis major, m.deltoideus). For statistical 
evaluation we used t-test (ANOVA) and Wilcoxon rank test (non 
parametrical correlation analysis). The comparative analysis of 
the results shows improvement of the symptoms of the patients, 
concerning pain relief in upper back and in shoulder, stability and 
functional mobility of the cervical spine and the humero-scapular 
joint, reinforcement of muscles of the rotator cuff of the shoulder 
joint and of paravertebral muscles, recovery of scapulo-humeral 
rhythm; which were more significant in the patients from the 
second group. Conclusion: We could recommend the complex 
program for recovery of the shoulder arthro-kinematics and pre-
vention of the upper back pain. 
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Buruli ulcEr rEgArDing A clinicAl cASE
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habilitation and Centro de Medicina de Reabilitação de Alcoitão, 
Portugal 

Introduction: Buruli ulcer, a tropical disease caused by Mycobac-
terium ulcerans, is the world’s third most common mycobacterial 
disease. It occurs predominantly in developing countries and af-
fects the skin and the bone, resulting in deformity and functional 
limitation. Aim: To present a clinical case of a 20-year-old patient 
with Buruli ulcer on both lower limbs and right transfemural am-
putation. Case Report: A black female 20-year-old patient from 
São Tomé and Príncipe with personal history of sickle cell disease 
developed an ulcer in the left lower limb in 2002. She was admitted 
to a local hospital and a transfemural amputation was performed 
due to lesion extension and bone involvement. She started ambula-
tion with crutches. A new ulcer in the right lower limb presented 
in 2006. The patient was admitted to hospital and then transferred 
to Portugal some months later. She initiated antibiotherapy with 
rifampicin, amikacin and clindamycin, and enoxaparin injec-
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tions for eight weeks with gradual improvement of the lesion. A 
prescription of lower limb prosthesis was made and she started 
gait training with independent ambulation. Conclusion: An early 
diagnostic and effective treatment can prevent further interven-
tions and disabilities. Most patients do not seek medical care until 
lesions and destruction of tissues are extensive, leading sometimes 
to amputation with a negative social and economic impact. There 
is an increase of cases of this pathology in Portugal due to patient 
transfer from Portuguese speaking African countries.
References:
1. Thangaraj, et al. Mycobacterium ulcerans disease; Buruli ulcer. Transactions 
of the Royal Society of Tropical Medicine and Hygiene 1999; 93: 337–340.

2. Sizaire, et al. Mycobacterium ulcerans infection: control, diagnosis, and 
treatment. Lancet Infect Dis 2006; 6: 288–96

3. Buruli ulcer disease. Fact sheet N°199 www.who.int/mediacentre Revised 
March 2007 

p118
DySFunction oF thE SAcroiliAc joint AnD 
itS rolE in thE loW BAcK pAin SynDromE
Muñoz S., Muñoz R.M., Chana P., Valero R., Atín M.A.
Dpto. Medicina Física y Rehabilitación, E.U. Enfermería, Fisiot-
erapia y Podología,Universidad Complutense de Madrid, Spain

Introduction: A great part of the low back pain diagnosed as an idi-
omatic chronic low back pain is related to a sacroiliac joint dysfunc-
tion (SIJ), the prevalence is estimated between 10% and 27% (1, 2). 
This dysfunction is responsible of many secondary morphological 
and structural changes (3), as in modifications of the mechanical 
posturology (4, 5) Aim: Show from a case report and a literature 
review, the need to perform with a global exploration, differential 
diagnosis and a combined treatment if suspecting of a SIJ dysfunc-
tion, in response to abnormal biomechanical factors derived from 
the SIJ dysfunction. Methods and Patients: We present a case of 
a 24-year-old man who presented mechanical low back pain, right 
chest pain and an apparent right lower limb dysmetria. In the initial 
assessment an scoliotic attitude was observed, right hemithorax 
muscle tone increased, left posterior superior iliac spine (PSIS ) 
higher than the right PSIS, right pelvis anteriorized and slightly 
inwards and left pelvis posteriorized and slightly outward, sacrum 
twisted to the left and tilted to the right, right leg in external rotation 
and left neutral, left calcaneus neutral and right in varus. A right 
sacrum blockage was detected with the test of Gillet applied bilater-
ally. The clinical assessment showed an increase of pain in both SIJ 
with the Fortin Finger Test and the Gapping test. The radiological 
exploration revealed an obliquity between the lines that cut the 
iliac crests and the femoral head and a parallelism between them. 
Based on the exploration results a global treatment was opted which 
will combine different techniques such as; pelvic girdle mobiliza-
tion while seated, sacral pumping (osteopathic technique), Kabat 
Method in right lower limb, rhythmic mobilization of the pelvic 
girdle, overall muscle stretch of the posterior right-chain, gluteus 
maximus neuromuscular massage, muscle-energy (osteopathic tech-
nique) in left rectus muscle to descend pelvis and home exercises to 
strengthen the abdominal muscles. Results: Effectiveness in pelvic 
girdle mobilization to unblock the SIJ contrasted with Saulicz et 
al studies (6). The training of the oblique, abdominal and rectum 
muscles gave good results in rebalancing pelvis, improvement of 
pain (7) as well as Gluteal muscle relaxation (5). Conclusion: To 
comprehend low back pain etiology and treatment is important to 
have in mind the biomechanical models that study the patterns of 
muscle coordination and the forces of the pelvic structures involved 
in the transfer of weight from the trunk to pelvis (5). It is difficult to 
make a proper diagnosis because of the anatomic and biomechani-
cal complexity, and the limited evidence from clinical trials (6), it 
is therefore necessary to contrast them with other imaging test or 
measurement studies (5).
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gorhAm-Stout SynDromE – An uncommon 
cASE & A rEhABilitAtion chAllEngE
Melo F., Costa H., Castro H.B., Vaz R., Miranda M.J.
Hospital de Santo António, PRM Dept., Porto, Portugal

The Gorham-Stout Syndrome (GSS) is a rare disorder of the 
musculoskeletal system, characterized by uncontrolled, destruc-
tive proliferation of vascular channels within bone that results in 
destruction and resorption of osseous matrix. New growth does not 
occur even when the osteolysis ceases to progress, but depleted 
areas may be replaced by fibrous tissue. The precise aetiology and 
pathophysiology are poorly understood. The first case was described 
in 1838 by Jackson. In 1955, Gorham & Stout defined it as a spe-
cific disease entity. The GSS presents as a progressive idiopathic 
osteolysis of one bone or contiguous bones, without respect for joint 
bounderies. It can affect any part of the skeleton, and occur at any 
age. The clinical presentation is variable and depends on the site of 
involvement. Diagnosis is, essentially, one of exclusion, based on 
clinical suspicion, combined with radiological and histopathological 
findings. GSS natural history is unpredictable; the vital prognosis is 
generally good, but it may result in severe deformity and disability. 
The principal treatment modalities are surgery and radiotherapy. 
The purpose of this case report is to make the medical community 
aware of this entity, allowing better evaluation and management 
of this unusual disorder. The authors describe a case of a 19-year-
old male, previously healthy, who suffered a sports injury with 
left sub-trochanteric fracture. He was submitted to osteosynthesis 
and biopsy of the lesion. Pseudoarthrosis occurred, with need for 
reoperation. The biopsy was then repeated along with bone scan, 
that arose the suspicion of GSS. The osteolysis progression was 
very fast and surgical intervention was no longer possible. By this 
time, the patient was proposed for radiotherapy and rehabilitation. 
At our first observation, patient was deambulating with 2 crutches, 
with no weight bearing on the left leg. He had significant global 
muscle atrophy of the left lower limb with diminished strength on 
the hip and knee, and preserved ROM. The patient was immediatly 
proposed for multidisciplinary rehabilitation treatment. 
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AcutE rEhABilitAtion oF young ADult 
With opErAtED trAumAtic hip FrActurE
Stojicic Djulic S.1, Lesic A.2, Milosevic I.2, Krunic Protic R.1, 
Damnjanovic G.2, Vesovic Potic V.1

1Clinic for Physical Medicine and Rehabilitation, 2Institute of 
Orthopedic Diseases, Trauma Center of Clinical Center of Serbia, 
Belgrade, Serbia

Fractures of the femoral neck in patients under age of 50 are only 
10% of all proximal femoral fractures. Orthopedic therapeutic 
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approach for young adults is different of those for elderly. As we 
try to postpone implantation of endoprothesis, we use internal fixa-
tion which consists of minimum 3 canulated screws convergently 
applied towards the center of the femoral head, although avascular 
necrosis (AVN) of the femur head is a potential complication. We 
present 45-year-old male who had a traffic accident in which he 
sustained femoral neck fracture. During the first 12 h, surgical 
treatment is performed in general anesthesia, with lateral approach 
and intraoperative X-ray control in two directions. As there is no 
weight bearing on operated leg in first 6 months, rehabilitation 
treatment (RT) includes preventing complications, preserving 
muscular strength and range of motion. RT first postoperative day 
includes breathing exercise, exercise for improving perypheral cir-
culation and isometric exercises for m. quadriceps and mm gluteii, 
supported active exercises for operated limb, active exercises for 
none operated limbs and verticalisation in bed. Second postopera-
tive day includes sitting in bed while preparation and teaching for 
standing position while walk in armpit walker starts next day. RT 
continues with teaching a walk with crutches without foot-hold 
on the operated limb. Patient is dismissed on the 12th day from 
the operation, enabled for walk with crutches without foot-hold. 
RT continues in a specialized rehabilitation health center. During 
the two years of follow-up, there is no sign of AVN.
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rArE SuBcApitAl hip FrActurE – A cASE 
rEport oF A prEgnAncy ASSociAtED 
oStEoporoSiS
Duarte N., Almeida C., Gouveia S., Coelho J.P., 
Cordeiro E., Pinto Soares C.
Hospital de Santa Maria, Service of Physical Medicine and Re-
habilitation, Lisbon, Portugal

Introduction: Osteoporosis during pregnancy is a rare disorder 
in which bones lose density and can more easily fracture. Its 
pathophysiology is being discovered in the last decade, with very 
few cases reported in literature. Aim: To report a case of preg-
nancy-related osteoporosis in a 34-year-old primiparous patient 
diagnosed because of a subcapital hip fracture in the third trimester 
of pregnancy. Case Report: At the 38th week of pregnancy, while 
walking, this patient felt an acute pain in her right hip with no 
associated trauma. Standard radiographs, a computed tomogra-
phy and a magnetic resonance revealed a subcapital hip fracture. 
Femoral neck mineral density was measured by osteodensitometry 
with a T-score of –2.4 and a Z-score of –2.3, and osteoporosis was 
diagnosed. She was submitted to surgery with placement of screws 
at the hip and started oral medication with calcium, alendronate 
and calcitonine. The patient had a good functional outcome after 
the surgery. Conclusion: Pathologic fractures are a very serious 
complication of pregnancy-related osteoporosis. Rehabilitation 
with exercises, TENS for pain and hydrotherapy, can help recovery 
of these patients.
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SEvErE mAlE oStEoporoSiS With A l5 
FrActurE: A cASE rEport
Noronha C., Lains J., Dias D., Campos I.
Hospitais da Universidade de Coimbra, Dept. of PRM, Coimbra, 
Portugal

Introduction: Osteoporosis is characterized by increased suscep-
tibility to bone fractures. Its prevalence is about 3% to 6% in 
men older than 50 years. Males account for approximately 20% 
of symptomatic vertebral fractures, commonly in low dorsal and 
high lumbar vertebras. Androgen levels decrease with advancing 
age in men, leading to bone loss; this effect being potentially me-
diated via oestrogen receptors. Secondary causes are responsible 
for about half of the cases of bone loss in men. Aim: To report a 
case of severe osteoporosis in male. Patients and Methods: The 
authors describe a case of a 77-year-old man that had an acute 
and disabling low back pain radiating to the right lower limb, 
after a flexion trunk effort. Clinically, the patient presented a 
severe lumbar paravertebral contracture and tenderness, without 
neurological signs. The first lumbar X-ray and a lumbar scan 
were both inconclusive. Bone scanning, DEXA, bone biochemical 
and tumours markers and routine blood exams were also done. 
Although under medication, the pain became worse and a new 
lumbar X-ray was made. The patient has a personal history of 
previous D12 and L1 body impact fractures and a familial history 
of severe osteoporosis. Results: The lumbar MRI showed a L5 
vertebral body vertebral image leading as possible diagnosis an 
osteoporotic fracture, metastasis or osteomyelitis. Bone scanning 
excluded a bone tumour and metastasis. Blood cells counts, CRP 
and ESR were normal; DEXA showed severe osteoporosis; bone 
resorption markers were raised. The second lumbar X-ray showed 
a L5 vertebral collapse, due to a compression fracture. He started 
Teriparatide, resulting in significant pain remission. Conclusion: 
This is an unusual case of an osteoporotic L5 fracture in men. In 
men, osteoporotic fractures are associated with more significant 
morbidity and mortality. In elderly men with no identifiable 
secondary causes, the diagnosis of age-related, rather than idi-
opathic osteoporosis seems appropriate. Some of this age-related 
osteoporosis reflects genetic acquisition of low peak bone mass. 
Despite an increased recognition of osteoporotic fractures in men, 
the disease remains neglected in males.
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inFluEncE oF cuStom mADE inSolES 
FolloWing pEDoBArogrAphy For Foot 
DEFormitiES
Roussos N., Farmakides A., Alexiou A., Sioutis I., 
Malakou D., Kalatzopoulos D. 
PRM Dept. Asklepieion General Hospital, Voula, Greece 

Aim: To compare the influence of specially prescribed insoles, in 
relieving pain and improving static postural sway of patients with 
foot deformities. Patients and Methods: Seventy-seven subjects (56 
women, 21 men), with pain, burning sensation, fatigue and callus 
formation referred to the pedobarograph laboratory participated in 
the study. Patients were referred from rheumatologists, orthopedics 
and internal pathologists both from our hospital and the community. 
Pain was estimated using the Optical Analog Scale, before and 3 
months after the prescription of the insoles. Static postural sway 
was recorded at the first examination of the patient and 3 months 
later. After the acquisition of the static and dynamic pedobarography, 
special insoles were prescribed in order to support the longitudinal 
arch, to relieve pressure from the metatarsal heads and strain of the 
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plantar fascia. Results: Compared to their initial evaluation, patients 
decreased their static postural sway, in a percentage of 58%. The 
Optical Analog Scale score was decreased in a percentage of 66%. 
Conclusion: Patients with a variety of foot deformities can really be 
relieved from pain and improve their postural sway using specially 
constructed soles. This can be of great importance, taking into con-
sideration the high risk for falls, in people of this age. 
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KnEE pAin AFtEr mEniScEctomy, 
SEconDAry to lumBAr AnD pElvic 
BiomEchAnicAl DySFunction
Cocos A.1, Toma C.L.M.2

1Orthopaedics and Trauma Ambulatory, Clinical Emergency 
Military Central Hospital Dr. Carol Davila, Bucharest; 2Physical 
Medicine and Rehabilitation Dept., University Emergency Hospital 
Elias, Bucharest, Romania

A 52-year-old patient was operated arthroscopic for internal me-
niscus rupture. For 7 weeks postmeniscectomy she have claimed 
intensive right knee pains with functional gait impotency. The 
pains started 10 years ago, being associated with frequent episodes 
of lumbago, elbow and ankle pain. Also, she had a diagnosis of 
irritable bowel syndrome and gallbladder dyskinesia. At clinical 
exam, we found: an osteopathic dysfunction also called “anterior 
iliac” on the right side and the contracture of its muscle triad: 
ilio-psoas, quadriceps, square lumbar muscle, associated with 
flexion of the right knee; pain at palpation and knee mobilizing; 
hyposensitivity on the right L5 dermatome; sensitivity at profound 
palpation at the right iliac fossa, supra-pubic and right upper 
quadrant. The radiological findings were tilt of the pelvis, lum-
bar scoliosis and minor knee arthritis. We applied five session of 
structural osteopathy for unblocking of the sacroiliac and lumbar 
sacral joint and two visceral osteopathy sessions for the spasm 
removing of ilio-caecum and diaphragmatic muscle. No procedure 
was performed over the knee. The pains and the knee flexion have 
ceded. The patient has taken over her daily activities after almost 
2 months postoperative break and the good health status has main-
tained until the 6 months check up. Conclusions: Sacroiliac and 
lumbar-sacral joints dysfunctions offer a certain explanation for 
the unsatisfactory results on knee pain management in short and 
medium terms, after arthroscopic internal meniscectomy.
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compAriSon oF intrAArticulAr 
hyAluronic AciD AnD Short WAvE 
DiAthErmy on thE trEAtmEnt oF KnEE 
oStEoArthritiS 
Onal B., Kalpakcioglu B., Bahadir C., Sahin Z., 
Korkmaz O. 
Physical Therapy and Rehabilitation, Haydarpasa Numune Train-
ing and Research Hospital, Istanbul, Turkey

This study has been conducted on 40 patients who consulted to 
Haydarpaşa Numune Hospital Physical Medicine and Rehabilitation 
Clinic with the complaint of knee pain, to investigate and compare 
the effectiveness of the intraarticular sodium hyaluronate (HA) and 
short wave diathermy which stand as two high-valued treatment 
options in knee osteoarthritis (OA). In this single-blind, prospective 

and randomized study, the 40 patients were divided into two groups. 
While 20 patients in one group were received with 2 ml intraarticular 
1% HA once a week for a total of 3, shortwave diathermi was applied 
to the other group 5 times a week for a total of 15. In addition, both 
groups were informed of the protective precautions and they were 
made to practice isometric knee exercises after a hot-pack application 
of 20 min. The patients are evaluated in terms of VAS, WOMAC 
OA index, Lequesne index, range of joint movement measurement 
and analgesic usage need, for a total of 6 times; one in the beginning 
and the others on the 1st, 2nd, 3rd, 7th weeks and on the 3rd month, and 
the groups were compared. In the end of the study, in the patients 
of the HA group a significant improvement on all parameters was 
achieved at the end of the 1st week, which stayed steady until the 3rd 

month. On the other hand, in the patients of the short wave diathermy 
group, although this improvement was dominant in the first two 
weeks, it is observed that the average point of the VAS and WOMAC 
Osteorthritis Index were lower than in the HA group. As a result it 
is concluded that patients with knee OA intraarticular HA and short 
wave diathermy are effective and reliable methods.

p126
piriFormiS SynDromE: A ForgottEn 
Entity
Maia M., Silva A.J., Teles J., Festas M.J.
Dept. of Physical and Rehabilitation Medicine, Hospital S. João, 
Porto, Portugal
Introduction: Piriformis syndrome is a common cause of low back 
pain. However, it is often not included in the differential diagnosis of 
back, buttock, and leg pain. As such it is generally underdiagnosed 
and estimates of frequency of sciatica caused by piriformis syndrome 
vary from rare to approximately 6% of sciatica cases seen in a 
general family practice. Aim: Describe a clinical case of piriformis 
syndrome, its diagnosis and management. Improve the familiarity 
with the common elements of the syndrome, increasing its recog-
nition, which in turn allows an adequate treatment.Clinical Case: 
LFSA, female, 49 years old with complaints of low back pain and 
sciatica in the right leg for several months. She had been evaluated 
by an orthopaedic surgeon and was subjected to a lumbar magnetic 
resonance (MRI) and lower limb electromyography (EMG) which 
excluded radiculopathy. Evaluation by PRM was then requested. The 
patient presented on physical examination with pain on piriformis 
deep palpation, and pain was reproduced with both the Pace and 
Freiberg tests. A rehabilitation program was started which included 
heat, ultrasound, hip joint mobilization, hip abductor strengthening, 
piriformis stretching and vertebral kinesitherapy, with complete reso-
lution of symptoms. Conclusion: This case illustrates the importance 
of keeping piriformis syndrome in mind when evaluating a patient 
with back, buttock or leg pain, with or without sciatica, and the 
significance of clinical examination. If an adequate treatment is not 
promptly started patients may enter a chronic pain phase, possibly 
hindering the prognosis and increasing health costs.
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conSErvAtivE ApproAch oF complEX 
proXimAl humEruS FrActurES 
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de S. Joao, Porto, Portugal
Proximal humerus fractures represent about 5% of all fractures, 
with increasing incidence with age. Most of them present with 
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slight or no displacement at all, being efficiently managed with 
conservative treatment. Yet, in complex, displaced proximal 
humerus fractures, surgical treatment is usually performed, as it 
improves prognosis concerning shoulder functionality. However, 
in patients without surgical conditions or that refuse surgical ap-
proach, a conservative treatment imposes. In the present study, the 
authors pretend to discuss the conservative approach in complex 
proximal humerus fractures, comparing the results of some cases 
(n=10) treated conservatively or surgically and characterizing 
pain and function at 18-months post-fracture. A rehabilitation 
programme is proposed.

p128
rEhABilitAtion oF EXuBErAnt gout
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Gout is a common disorder of the uric acid metabolism that can 
lead to recurrent episodes of joint inflammation, tissue deposi-
tion of uric acid crystals, and joint destruction if left untreated. 
Early diagnosis and treatment have made a significant impact 
in this disorder. However tophaceous gout may occur due to 
misdiagnosis, poor management, and poor patient compliance. 
The authors present a clinical case of a 56-year- old man with 
chronic polyarticular tophaceous gout diagnosed ten years ago. 
The initial symptoms were classic podagra with progressive in-
volvement, over the years, of other articulations such as elbows, 
knees, metacarpophalangeal, proximal interphalangeal, other 
metatarsophalangeal and intertarsophalangeal joints develop-
ing chronic arthritis and exuberant tophi. At presentation at our 
Rehabilitation Center he had a nine years evolution disease with 
polyarticular acute arthritis, multiple spontaneous draining tophi 
and limited range of motion (ROM) conditioning severe loss of 
function, especially in the hands and elbows. Plain radiographs of 
the affected joints show erosions and accessory signs in different 
stages of evolution consisted with gout. The physical medicine re-
habilitation (PMR) program was initiated to treat arthritis sequelae 
and improve performance in activities of daily living (ADL). It 
was necessary to adjusted it according to the phase of the disease 
(acute or chronic). Besides he was oriented for better metabolic 
control of the disease and advised dietary modifications, alcohol 
avoidance, weight reduction and healthful lifestyle. At this time 
the patient present a slight improvement in ROM of all joints af-
fected and reports functional gains especially in ADL. This case 
illustrates that aggressive treatment of gout should be initiated 
as soon as possible to prevent severe sequelae. When that is not 
possible the rehabilitation program can reduce the impact of the 
disease by improving quality of life. 
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Psoriatic arthritis is an autoimmune, chronic, systemic inflam-
matory disorder characterized by the association of arthritis with 
psoriasis. Patient with psoriatic arthritis have a heterogeneous 
and variable clinical course (1). Psoriatic arthritis is distinct from 
psoriatic skin inflammation. (2). Aim: The aim of this study was 
to evaluate the efficacy of physical therapy in the treatment of 
psoriatic arthritis. Methods: Ten patient suffering from psoriatic 
arthritis entered to this study. Patients were evaluated before and 

at the end of treatment and after 6 weeks of follow-up. The study 
was comprised of a 2-week (10-session) intervention. Therapy 
included kinesitherapy and electrotherapy with analgesic effects. 
Results: Five patients had complete improvement, significant post-
treatment improvement for same active and passive movements 
and significant improvement in pain, in four cases only partial 
improvement was found. In one patient treatment failed. Conclu-
sions: These results show that physical therapy is both effective 
and safe in the treatment of psoriatic arthritis. 
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coccyDyniA FolloWing totAl KnEE 
ArthroplASty
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Albert Einstein College of Medicine, Physical Medicine and Reha-
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A number of coccydynia etiologies causing altered anatomical 
appearance has been described including direct trauma, prolong 
sitting, and childbirth (1). Obesity and trauma have also been 
identified as risk factors for coccyx luxation (2). Until now, colon-
oscopy has been reported as the only direct iatrogenic cause of 
coccydynia (3). We present a case of a total knee arthroplasty as 
a trigger for coccydynia. A 50-year-old obese female presented 
with a 9 months history of pain in the coccyx and surrounding 
gluteal region subsequent to a left total knee arthroplasty. Although 
admitting to several falls in the remote past, she denied any prior 
incidents of coccyx pain, trauma, childbirth complications or 
sexual assault. She regained her knee function within a range (ext 
–5 to flex 110), and ambulates in a community with a straight cane 
and mildly antalgic gait. The strength of the lower extremities 
was good. The lower sacral, coccygeal and the glueatal region 
were tender to palpation. The rectal exam revealed immobile 
sharp posterior angulation of the distal coccygeal segment fixed 
in an extended position which did not allow for manual mobiliza-
tion. This position was confirmed by a sacral radiology with an 
estimate of 45 deg of extension and 40 deg of the right deviation. 
A total knee arthroplasty is unlikely to cause a direct traumatic 
injury to a patient’s coccyx. However, we believe that the timing 
of the symptoms, radiological findings, and no previous history 
of coccydynia suggest that the patient’s knee surgery caused de-
novo symptoms or triggered a pre-existing asymptomatic coccyx 
pathology possibly via subsequent altered body mechanics, posi-
tion, muscle tone, or gait pattern.
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pArticulAritiES oF BAcK pAin 
rEhABilitAtion through mcKEnZiE 
mEthoD

Sidenco E.L., Tugui R.D.
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There are 50–80% of adult populations that will experience back 
pain at some point in their life. In natural history is a consider-
able variability but recurrence, episodes and persistent symptoms 
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are common. Back pain is one of the commonest causes of dis-
ability in working population and the medical costs represents 
7% to 34% of all societal costs. Medication (NSAID, SAID) 
and electrical modalities (TENS, ultrasound, laser and electri-
cal stimulation) provide short-time pain relief. In contrast with 
other treatment approaches, McKenzie method uses repeated 
movements for assessment and management, emphasizing on 
patient independence. The therapist dependency is avoided and 
the exercises are used for pain relief. McKenzie identifies two 
lifestyle factors predisposing to back pain: bad sitting posture 
and frequency of flexion. When combined, these 2 predisposing 
factors lead to a loss of extension. The therapy is preceded by 
mechanical diagnosis characterized by recognizing the derange-
ment, the dysfunction and the postural syndromes. The major 
treatment principle is that involving extension; forces listed 
under flexion and lateral are used less frequently. Many of the 
procedures listed under extension and flexion principles involve 
purely sagittal plane forces. However, certain procedures use a 
combination of sagittal and lateral plane forces, and those are 
also listed under extension and flexion. 
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pAlmAr FASciitiS AnD polyArthritiS AS A 
pArAnEoplAStic SynDromE ASSociAtED 
With ovAriAn cArcinomA: A cASE rEport
Montesinos L.L., Rosell I., Sanchez-Raya J., Jou N., 
Pages E., Simeón C.P.
Musculoskeletal Rehabilitation Unit, Hospital Vall d’Hebron, 
Barcelona, Spain

Introduction: A 49–year–old white woman with palmar fascitis 
and polyarthritis (PFPA) as a paraneoplastic syndrome associ-
ated with ovarian carcinoma. Aim: The patient was admitted to 
our service in December 2007, with the suspicion diagnosis of 
complex regional pain syndrome type I (CRPS-I), complain-
ing a progressive painful swelling and stiffness of both hands, 
especially the palms, which were noted by the patient to have 
thickened progressively since September 2007. Pain and reduced 
range of motion gradually extended to involve shoulders and 
knees with no improvement after initial nonsteroidal anti-in-
flammatory and corticosteroid treatment. She denied any previ-
ous joint diseases, Raynaud’s phenomenon, skin tightening, 
or trauma. Results: Physical examination on admission was 
remarkable for symmetrical swollen hands and fingers, painful 
on active and passive movement, and palmar fascial thicken-
ing with erythema. The fingers of the patient showed flexion 
contractures; making a fist was impossible. Exam also revealed 
markedly limited bilateral shoulder ROM to 45° of abduction 
and 50° of flexion and limited knee flexion to 90° bilaterally. 
No evidence of skin sclerosis or arthritis in other locations was 
found. The patient’s symptoms were orally treated with a cy-
clooxygenase (COX)-2 inhibitor, a transdermal delivery system 
for buprenorphine, and local ointments with diclofenac, and with 
a program of comprehensive rehabilitation. The immunological 
laboratory investigation failed to show any specific abnormali-
ties (rheumatoid factor, antinuclear antibodies, antistreptolysin 
titre, antineutrophil cytoplasmic antibodies, complement CH50 
and C3d). Radiography of both hands showed no signs of acute 
arthritis or osteoarthritis. Technetium-99mbone scan showed a 
slight increased uptake in both shoulders, wrists, hips, knees, and 
ankles. Computed tomography scans of the abdomen revealed a 
pelvic solid mass next to the uterus, suggesting an ovarian tumor. 
After the patient underwent total hysterectomy and anexectomy, 
the polyarthritis of the palms, shoulders, and knees showed a 
gradual spontaneous improvement but the contractures in both 
hands persist despite extensive physiotherapy. Conclusions: The 
characteristic hand deformities of PFPA should alert the clinician 
to search for an underlying malignant disease.

p133
phySicAl thErApy in pAtiEntS With 
gonArthroSiS 
Spalevic M., Lazovic M., Stankovic I., Kocic M., 
Dimitrijevic L., Krstovic A. 
Clinic of Physical Medicine and Rehabilitation, Nish, Serbia 
Introduction: Gonarthrosis is one of the most common and costly 
medical conditions, which leads to the chronic disability especially 
among older population. Different physical therapy procedures 
are directed toward minimizing pain and swelling, maintaining 
joint mobility and associated disability due to gonarthrosis. Aim: 
to compare results of two different physical therapy procedures. 
Patients and Methods: Prospective clinical study included 32 
patients (22 female and 10 male), 47–69 years of age (average 
age 63.4) with clinical and radiological features of gonarthrosis. 
Range of motion, muscular strength of m. quadriceps femoris and 
hamstrings, as well as pain score on Visual Analogue Scale (VAS) 
were measured before and after series of twenty therapies. All pa-
tients were included into kinesitherapy program, but the first group 
of patients was treated with combination of low frequency pulsed 
electromagnetic field and interferent electrotherapy (frequency 
90–100 Hz), while the second group received magneto therapy 
and low level laser therapy (30 J per treatment, frequency 600 
Hz). Results: Before treatment 15 patients had full range of motion 
in the affected knee (46.78 %), while 17 patients had decreased 
flexion for 20–60 degrees. Reduction of the muscular strength for 
m. quadriceps and hamstrings was registered in all the patients 
and varied between grade 3- and 4, using manual muscle testing 
(MM-t). Average of VAS score before therapy was 4,9. After 20 
therapies both group of patients had significantly better outcome 
results, range of motion increased for 20–30 degrees, as well as 
muscular strength for ½ to 1 grade by MM-t, and average pain 
score on VAS became 3.4. The difference before and after applied 
therapy was statistically significant for both groups of patients, but 
there were not significantly different results between two groups. 
Conclusion: Kinesitherapy in addition to magneto therapy com-
bined with electrotherapy or laser, provide good clinical effects in 
treating gonarthrosis, although we could not conclude which one 
of those two physical procedures is more beneficial for patients.

p134
totAl hip rEplAcEmEnt – pAtiEntS 
pErcEptionS
Spalevic M., Dimitrijevic L., Stankovic I., Kocic M., 
Krstovic A.
Clinic of Physical Medicine and Rehabilitation, Nish, Serbia
Introduction: Total hip replacement (THR) is one of the most 
important accomplishments of the modern orthopedic surgery. 
Except fractures, the most common indications for THR are 
advanced primary and secondary coxarthrosis. Aim: to determine 
an importance of early postoperative rehabilitation treatment in 
patients with THR and their perceptions before and six months after 
operation. Patients and Methods: Prospective study included 36 
patients, 37–72 years old. After clinical and X-ray examination 16 
of these patients were diagnosed as having advanced osteoarthritis 
(44.44 %), 15 had secondary osteoarthritis (41.67%), 3 patients 
had previous inflammatory osteoarthritis (8.33 %), and 2 patients 
had problems due to conservative treatment for fractures of the 
neck of the femur (5.5%). All patients were evaluated by complet-
ing Oxford 12-item hip questionnaire before and 6 months after 
operation. All patients had THR and were involved afterwards 
in 4 weeks rehabilitation program which included kinesy and 
occupational therapy, low frequency pulsed magnetic field and 
interferent electrotherapy. Results: 12-item questionnaire provided 
information about usual level of hip pain, sudden severe pain and 
walking time before it’s appearance, pain on standing up from 
sitting, difficulties going up stairs, pain in bed at night, work in-
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terference due to pain, trouble with washing and drying, putting 
on clothes, doing household shopping, trouble with transportation 
and walking disabilities as limping. The scores ranged from 12 
(least) to 60 (most difficulties). Before operation the summed 
score for the questionnaire had a median value of 46 (15–56), 
and 6 months later a median value of 24 (13–48). Questionnaire 
showed significantly better outcome results for all the patients 6 
months after the surgery in sense of minimizing pain, increasing 
range of motion, mobility and active participation in daily living 
activities and self care. Conclusion: Physical therapy and reha-
bilitation after THR helps patients overcome problems like pain, 
functional limitation and achieve range of motion essential for 
every day activities. Usage of 12-item hip questionnaire provides 
reliable results for monitoring functional status after THR, straight 
from the patients’ viewpoint. 

p135
inFEction? tumor? – chronic rEcurrEnt 
multiFocAl oStEomyElitiS
Alves A., Silva A.I., Pimenta S., Pinto P., Alegrete N., 
Brito I. 
Physical and Rehabilitation Medicine Dept., Orthopaedic Dept., 
Paediatric Rheumatology Dept., Hospital São João, Faculdade 
de Medicina, Oporto, Portugal

Introduction: Chronic recurrent multifocal osteomyelitis (CRMO) 
is a rare, inflammatory, skeletal disease of unknown origin that 
occurs mainly in children and adolescents being characterized by 
a prolonged fluctuating course with recurrent episodes of pain. 
CRMO is most often seen in tubular bones, clavicle, and less 
frequently in spine or pelvic bones. Histopathological and labora-
tory findings are non-specific and bacterial cultures are negative. 
Case Report: A 10-year-old girl, without relevant past medical 
history, presented with recurrent lumbar pain that persisted at 
rest. She denied a traumatic event. On examination, she presented 
a limitation on lumbar flexion; otherwise the clinical exam was 
normal. The Magnetic Resonance disclosed a L5 vertebral body 
and sacral lesion. A Computer Tomography guided biopsy of L5 
vertebral body was negative for infection or tumoral cells. A duly 
diagnosis of CRMO was made. The patient began anti-inflamma-
tory therapy with resolution of symptoms. Conclusion: CMRO is 
an exclusion diagnosis thus bacterial infection and tumoral lesions 
should be ruled out. We discuss the clinical features, radiological 
presentation, differential diagnosis and treatment of CRMO. The 
importance of an early diagnosis avoiding unnecessary diagnostic 
procedures and proper treatment are debated as well. 
References: 
1. Seid T, et al. Chronic recurrent mutifocal osteomyelitis. Orthopede 2003; 
32: 1155–8

2. Chun CS. Chronic recurrent mutifocal osteomyelitis of spine and mandible: 
case report and rewiew of the literature. Pediatrics 2004; 113: e380–4

3. Job_Deslandre C, et al. Chronic recurrent multifocal osteomyelitis – five 
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SpinAl corD injury AFtEr minor cErvicAl 
trAumA ‘oS oDontoiDEum’
Alves A., Abreu S., Teles J., Pinho A., Barroso J., 
Castelo Grande C.
Physical and Rehabilitation Medicine Dept. and Orthopaedic 
Dept., Hospital São João, Oporto, Portugal

Introduction: Os odontoideum is a rare craniocervical junction 
anomaly characterized by a disconnection between the dens and 
the axis body. The exact incidence is unknown and the aetiology 
is debated, between a traumatic or congenital origin. Case Report: 

The authors report a case of a young girl that developed a tetrapare-
sis after a minor cervical trauma. The conventional radiological 
studies disclosed an os odontoideum and the magnetic resonance 
imaging showed on T2-weighted sequence a high-signal in spinal 
cord consistent with acute contusion. The patient was submitted to 
surgical corrections and rehabilitation therapy with partial deficit 
resolution. Conclusion: Os odontoideum can lead to instability 
of the atlantoaxial joint and places the spinal cord at significant 
risk for acute catastrophic events after minor trauma or chronic 
neurological change. Incorporating assessment of dens integrity 
into the evaluation algorithm for all pediatric cervical spine stud-
ies should lead to early detection of os odontoideum lesions and 
allow referral to appropriate clinical spinal services for evaluation, 
surveillance and possible surgery to prevent future complications. 
The authors discuss the aetiology, the radiological features and 
treatment with emphasis on physiatric rehabilitation.

References: 
1. Choit RL, et al. Reilly CW.Os odontoideum: a significant radiographic 
finding. Pediatr Radiol 2005; 35: 803–7.

2. Sankar WN, et al. Os odontoideum revisited: the case for a multifactorial 
etiology. Spine 2006; 31: 979–84.

3. Fagan AB, et al. The jigsaw sign. A reliable indicator of congenital aetiol-
ogy in os odontoideum. Eur Spine J 2004; 13: 295–300. 

4. Dai L, et al. Os odontoideum: etiology, diagnosis, and management. Surg 
Neurol 2000; 53: 106–8; discussion 108–9.

5. Watanabe M, et al. Atlantoaxial instability in os odontoideum with my-
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chilDrEn AnD ADolEScEntS With 
SponDyloliSthESiS/SponDylolySiS – WhAt 
to Do?
Alves A., Sousa P., Pereira J.A., Cabete S., Pinho A., 
Barroso J.
Physical and Rehabilitation Medicine Dept. and Orthopaedic 
Dept. Hospital São João, Oporto, Portugal

Introduction: Spondylolisthesis is the slipping forward of one 
vertebral upon another. Spondylolysis is characterized by the 
presence of a bony defect at the pars interarticularis, witch can 
result in spondylolisthesis. Spondylolisthesis and spondylolysis 
are commonly diagnostic in children and adolescents. They have a 
history of activity-related low back pain and the presence of pain-
ful spinal mobility and hamstring tightness without radiculopathy. 
Plain radiography, computed tomography, and single-photon emis-
sion computed tomography are used for diagnosis. Discussion and 
Classification: The Classification system most commonly used in 
spondylolisthesis was originated by Wiles et al. in 1976 and sub-
sequently modified by others. The Spondylolisthesis Type I is the 
dysplasic form (congenital defect); type II –isthmic form; type III 
–degenerative form; type IV –traumatic form; type V – pathologic 
form. Type I and II are most commonly seen in younger patients. 
In the isthmic spondylolisthesis, the radiographic examination 
shows the defect on lateral view, with the percentage of slip-
page measurable from this view. The Meyerding Classification 
is the most commonly used. Grade I is 1–25% slippage; grade II 
is 26–50% slippage, grade III is 51–75% slippage and grade IV 
is 76–100% slippage. Conclusion: Spondylolysis and low grade 
spondylolisthesis (< or =50%) often responds to brief periods of 
activity restriction, immobilization, and rehabilitation. Sympto-
matic high-grade spondylolisthesis (>50%) responds much less 
reliably to nonsurgical treatment. The growing child may need a 
clinical and imagiologic follow-up. Surgical intervention is appro-
priate when pain persists, displacement increases or a progressive 
neurologic deficits are present.
References: 
1. Cavalier R, Pizzutillo PD. Spondylolysis and spondylolisthesis in children 
and adolescents: I. Diagnosis, natural history, and nonsurgical management. 
J Am Acad Orthop Surg 2006; 14: Review.
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EFFEctS oF BAlnEo-thErApy on moBility 
oF lumBAr SEgmEnt oF SpinAl column
Djordjevic M.
Rehabilitation Hospital ‘Agens’, Mataruska Banja, Serbia

Introduction: Lumbar syndrome is ranged as one of the most 
widely spread diseases of humans. Dominant symptom is pain 
which leads to deteriorated posture, stiff, forced position and 
reduced spine mobility. Objective: Comparative analysis of the 
effects of complex application of balneo-physical procedures to 
lumbar segment mobility with lumbar syndrome patients in rela-
tion to isolated application of balneo-factors and administration 
of medicaments, respectively. Method: Three groups of patients 
were formed. First group patients were treated with balneo-fac-
tor of thermal mineral water bathing; to second group patients 
complex balneo-physical-medicament therapy was applied, while 
third group patients were treated with physical therapy. Results: 
Before the application of therapeutic procedures, 15 or 16.7% 
of patients were taking stiff position, and expressed limitation 
of mobility was evident with 35.6% of patients. There were no 
statistically significant differences between these symptoms in the 
observed groups (p=0.32). Upon finished treatment, with 58.9% 
of patients mobility of lumbar segment was within physiological 
limits, 30% of them still had strongly reduced mobility, and 11.1% 
had lumbar segment of spinal column blocked. By comparative 
analysis of 1st and 3rd group no statistically significant results were 
obtained (p=0.858). Notable therapeutic effects were obtained with 
group II (p<0.01), compared to the group of patients treated with 
balneo-factor of thermal mineral water bathing, but also with third 
group patients who were treated with physical therapy (p>0.05). 
Analgesic effects can be explained with more complex influence 
of balneo-factors which induces multiple changes in organism, like 
tissue hyperemia, reduced nociceptive irritation and reduced spasm 
of musculature. Fast achievement of analgesia is of outstanding 
significance in postural deformations prevention and spine mobil-
ity improvement. Synergic application of therapeutic procedures 
had most favorable effects. Conclusion: Thermal mineral waters, 
applied in form of hydro-therapy, reduce lumbar syndrome symp-
toms. This is most effective when applied by means of complex 
balneo-physical-medication-wise procedures. 
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rhEumAtoiD ArthritiS: cASE rEport
Sousa P.1, Silva A.J.1, Alves A.1, Cabete S.1, Lopes I.1, 
Borges G.2

1Physical Medicine and Rehabilitation Dept., Hospital São João, 
Porto; 2Physical Medicine and Rehabilitation Dept., Hospital da 
Prelada, Porto, Portugal

Introduction: Rheumatoid arthritis (RA) is a chronic systemic 
inflammatory disease of undetermined etiology involving prima-
rily the synovial membranes and articular structures of multiple 
joints. The hallmark feature of the disease is persistent symmetric 
polyarthritis that affects the hands and feet, although any joint 
lined by a synovial membrane may be involved. The disease is 
often progressive and results in pain, stiffness, and swelling of 
joints. In late stages deformity and ankylosis develop. Optimal 
care of patients with RA requires an integrated approach of phar-
macologic and nonpharmacologic therapies. Surgical procedures 
for rheumatoid arthritis can often help correct deformities, relieve 

pain, and improve function. A number of surgical procedures are 
available including excisions and reconstructions, as well as joint 
fusion and joint replacements. Clinical Case: J.A., 50-year-old 
woman with a severe form of rheumatoid arthritis, with multiple 
episodes of joint inflammation and arthritic destruction involving 
large joints, treated in the last twenty years with many differ-
ent imunossupressant agents. During this period, deformity and 
pain were so severe that joint replacement surgery was required 
in many different locations: right hip (1994), left knee (1995), 
right knee (1999), left shoulder (2000), right shoulder (2003) and 
right elbow (2004). The patient is in a daily and individualized 
rehabilitation program since the beginning of the manifestations. 
She has now an efficient deambulation using two canes and is 
independent to her daily living activities. Conclusion: Careful 
selection of patients for surgery is mandatory and a very accu-
rate preoperative assessment of both the functional and social 
implications of the patient’s problems should be performed. The 
rehabilitation program in this patient played a fundamental role. 
Its goals included pain relief, increased range of motion (ROM), 
increased strength and endurance, prevention and correction of 
deformities, and provision of various counseling and educational 
services. This case is a good example of the importance of a well 
planned and individualized rehabilitation program in order to get 
good functional results.

p140
thE EFFicAcy oF A nEW protocol For 
gAit AnAlySiS to DEtEct chAngES AFtEr 
FunctionAl SurgEry oF thE Foot
Manca M.1, Benedetti M.G.2, Ferraresi G.1, Marchi P.1, 
Leardini A.2

1Movement Analysis Laboratory, Az. Ospedaliero Universitaria, 
Dept. of Neuroscience and Rehabilitation Medicine, Ferrara; 
2Movement Analysis Laboratory, Istituti Ortopedici Rizzoli, Bo-
logna, Italy

Introduction: Clinical gait analysis protocols are usually utilized 
to provide information about the ankle motion only in the sagittal 
plane (dorsiflexion and plantarflexion). Recently Leardini et al 
[1] proposed a new protocol of 3D motion gait analysis in order to 
measure foot deformities in stroke patients. This protocol “Total 
3DGait” (T3DG) provides a description on coronal and trans-
versal plane of the ankle deviation like inversion/eversion and 
adduction/abduction respectively. Aim: The aim of the present 
work was to verify the sensitivity of T3DG protocol to evaluate 
ankle joint kinematic changes in hemiplegic patients with ankle 
deformity submitted to functional surgery of the foot. Patients 
and Methods: Seven hemiplegic patients with equinus-varus foot 
deformity were analysed with T3DG protocol for gait analysis 
before and after functional surgery of the foot. All the patients 
had foot-ankle complex deviations on all planes and received 
appropriate orthopaedic surgery. Markers were placed on the 
calcaneal tuberosity, internal and external malleolus, on the first, 
second and fifth metatarsal head. Markers on internal malleolus 
and second metatarsal head were used only for anatomical cali-
bration. A stereophotogrammetric system of 6 infrared cameras 
(Vicon 460, Vicon Motion System Ltd., UK) was used for data 
acquisition. In addition, in order to verify the efficacy of surgery, 
the walking ability was assessed by the evaluation of walking 
velocity and disability. Results: All patients showed a reduction 
of the plantar flexion on sagittal plane and reduction of the previ-
ous excessive inversion and adduction of the foot. The trend of 
the kinematic improvement has been confirmed by the spatio-
temporal parameters of gait analysis and of the walking ability 
results. Conclusion: The T3DG protocol was found sensitive 
on describing kinematic changes in all space planes following 
surgical treatment of the patients examined.
Reference: 
1. Leardini A, et al, Gait Posture 2007.
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politrAumAtiZED pAtiEnt rEhABilitAtion 
mAnAgEmEnt - thE impAct on thE QuAlity 
oF liFE
Totorean A.1,3, Poenaru D.1,2, Ilia I.3, Popescu M.4, 
Nemes D.1

1‘Victor Babes’ University of Medicine and Pharmacy, Timisoara; 
22nd Orthopedics-Traumatology Hospital, Timisoara; 32nd Ortho-
pedics-Traumatology Hospital, Posttrauma Rehabilitation Dept., 
Timisoara; 4Politrauma Dept., Casa Austria, Timisoara, Romania
Introduction: Politraumatized patient management must include 
well standardized therapeutic algorithms, covering all the aspects: 
lesional, functional and psychosocial. Aim: Assessment of the 
quality of life in politraumatized patients, in the early phases of 
the rehabilitation program, as soon as the vital signs are stable, the 
visceral lesions solved surgically and the fractures were stabilized. 
Patients and Methods: It was a hard task to realize statistically 
comparable homogeneous groups, because of the heterogeneity of 
the lesions and the functional deficiencies developed. To be fol-
lowed easier and more correctly, the politraumatized patients were 
divided in two study groups: politraumatized patients with multiple 
osteoarticular lesions, AIS 1 and 2, without significant functional 
impact (group I), and patients with osteoarticular and visceral le-
sions, with AIS ≥ 3, with significant functional impact (group II), 
which followed all the rehabilitation phases, and a control group 
which started the rehabilitation later, just in the secondary or early 
rehabilitation phase. The statistical study was realized on 109 
politraumatized patients: 29 patients were included in a control 
group (26.61%), which started the rehabilitation treatment just 
in the chronic early phase, according to our protocol; 80 patients 
were included in a study group (73.39%) which followed all the 
rehabilitation steps, according to our algorithm. Results: We tried 
to make some correlations between the ISS lesional score and the 
functional score, task partially completed, because the ISS score 
does not evaluate the brain trauma, cause of majored functional 
deficiencies. Instead we observed a longer rehabilitation period, 
and a slower evolution of the SF-36 score in patients who neces-
sitate repetitive surgical interventions, with impact on the depend-
ence grade and quality of life. Conclusions: Without regarding 
the gravity of the politrauma, medical rehabilitation has his well 
established role in the therapeutic algorithm, with his limits and 
imposed possibilities, according to each case, and not forget the 
concept ‘quality of life is equally important like his length’. 
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hip ArthroplASty in pAtiEntS ovEr 75 
yEArS oF AgE With FrActurE oF FEmorAl 
nEcK
Kocic M., Lazovic M., Stankovic A., Spalevic M.
Clinical Center, Dept. for Physical Medicine and Rehabilitation, 
Nis, Serbia
Introduction: The fracture of femoral neck Garden III and IV are 
treated by hemiarthroplasty (HA) or total hip arthroplasty (THA) 
because of terminal circulation and the impossibility of healing if 
treated conservatively or surgically with internal fixation. Aim: The 
aim of this study was the evaluation of the hip function in patients 
with acute fracture of the femoral neck, managed by HA or THA. 
Patients and Methods: The study has included 32 patients aged 
over 75 (on the average 79), 17 female and 15 male, who sustained 
a femoral neck fracture Garden II and III. They are managed on 
Orthopaedic clinic from 2001. to 2003 and had a primary rehabili-
tation on Physical medicine and rehabilitation clinic. 21 of them 
were managed with a HA „Austin Moore“ and 11 of them with a 
THA because of simultaneously severe hip arthrosis. Pain and the 
hip function were evaluated by a modified Harris hip score (max 91 
points). The modification means that 9 points were excluded from 
the original score (5 for motion and 4 for absence of deformity). 

Results: The best results on discharge from the primary rehabilita-
tion (on average 41 postoperative days) are related to pain. Most 
of the patients (27) were without or with mild pain. On the follow 
up examination 1 year after the operation (taken by 25 of al the 
patients included in the research) good results were also noted in 
relation to gait and activity of daily living. Conclusion: The results 
of functional outcome were satisfactory having in mind the ages of 
patients. HA or THA are effective methods for treatment of acute 
femoral neck fracture in patients over 75 years of age.
References:
1. Rogmark C, et al. Primary hemiarthroplasty in old patients with displaced 
femoral neck fracture. A 1 year follow up of 103 patients aged 80 years or 
more. Acta Orthop Scand 2002; 73: 605–10.

2. Klein RG, et al. Total hip arthroplasty for acute femoral neck fractures us-
ing a cementless tapered femoral stem. J Arthroplasty 2006; 21: 1134–40.
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FunctionAl rEcupErAtion in A pAtiEnt 
With AlmoSt complEtE rupturE oF thE 
QuADricEpS tEnDon
Ramiro González M.D., Arribas Manzanal P.D., Fuertes 
Conejo R., González-Cifuentes Mondéjar M., Sobrino 
Moreno A.
San Carlos Clinic Hospital, Dept. of Physical Medicine and Re-
habilitation, Madrid, Spain
Introduction: The quadriceps tendon is highly resistant. Tears 
usually occur in obese subjects older than 60 years. Predisposing 
risk factors often exist; diabetes, gout, rheumatoid arthritis, renal 
insufficiency, collagen degeneration...Tears in younger patients are 
produced due to a violent and uncoordinated contraction of the 
quadriceps. It is a rare lesion that can go undiagnosed in the initial 
physical examination. The regular treatment for it is surgery. Aim: 
To describe the case of a patient with almost complete rupture of 
the quadriceps tendon. We made the diagnosis, the treatment and 
the follow-up until the patient’s condition improved and he could 
return to normal life activity. Patients and Methods: A 64-year-
old man without relevant personal medical history, suffering from 
left knee pain for the last 3 months after a stress movement of 
the limb. The physical examination was suggestive of quadriceps 
tendon rupture. MRI was perform: Degenerative changes in the 
internal meniscus, retropatellar bursitis, complete rupture of the 
quadriceps tendon leaving only few posterior fibres uninjured, 
partial tearing of the lateral retinaculum. Treatment: 25 sessions 
of physical therapy, 15 sessions of electrostimulation. Results: 
The clinical outcome was favourable at 6-month follow-up; the 
pain disappeared, the patient was able to walk normally. It was not 
possible to obtain complete knee extension. A –10º knee extension 
was obtained, which did not present a disability for the patient.
Conclusion: Although the recommended treatment for this pathol-
ogy is surgery, some patients could avoid it with rehabilitation.
References:
1.  Kaylor KL. Injuries of patella and extensor mechanism. Orthopaedie 
knowledge update. Trauma. AAOS. Academy of Orthopaedic Surgeons. 
Rosemont: USA; 1996, p 153–158.

2.  Laprade RF, Wentorf FW. Acute knee injuries. Phys Sportsmed 1999; 10: 
55–61.
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ment. First Edition, India; 2001.
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BiomEchAnicAl chAngES oF Foot in 
plAntAr FASciitiS pAtiEntS
Mandel T., Kuik R.
Tartu University Hospital, Sports Medicine and Rehabilitation 
Clinic, Tartu, Estonia
Introduction: Plantar fasciitis is the most common cause of dorsal 
heel pain. Excessive tension at the origin of plantar aponeurosis 
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is thought to be the etiology of plantar fasciitis [1]. Biomechani-
cal abnormalities of lower leg might lead to increase of tension 
at plantar aponeurosis. Aims: The purpose of the study was to 
evaluate the lower limb biomechanics and establish the etiological 
factors of heel pain syndrome. Patients and Methods: 31 patients 
(age range: 14–65 years) suffering from painful heel syndrome 
were asked to walk at self-selected speed along 12 m walkway. A 
Footscan pressure plate (RSscan International, Belgium, 2 m×0.4 m,  
16,384 sensors, 4 sensors/cm2) was mounted to the middle of 
walkway. Diagnosis of painful heel syndrome was made by his-
tory and physical examination. Distribution of pressure between 
medial and lateral part of forefoot was evaluated. Balance between 
medial and lateral part of forefoot was calculated using formula 
((M1+M2)–(M3+M4+M5)). M is pressure under metatarsal joint 1 
to 5. Results: All examinees had significant displacement of the pres-
sure from medial to lateral part of forefoot. Foot biomechanics and 
forefoot balance are important intrinsic risk factor in development 
of plantar fasciitis. Conclusion: Evaluation of leg biomechanical 
disturbances may allow to prevent and treat plantar fasciitis. The 
methods described above have good possibility to assess the status of 
lower limb and biomechanical risk factors. Measurement of plantar 
pressure provides the indication of foot and ankle function during 
the gait as well as other functional activities.
Reference: 
1.  MacAuley D, Best TM. Evidence-based Sports Medicine. 2002; 542.
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injuriES Among uS ADultS With 
DiSABilitiES
Brophy M., Zhang X., Xiang H.
Center for Injury Research and Policy, The Research Institute of 
Nationwide Children’s Hospital, The Ohio State University College 
of Medicine, Columbus, OH, USA 

Background: Injury prevention among individuals with disabilities 
is under studied. We compared the patterns of medically treated 
injuries among U.S. adults with and without disabilities for clues 
to prevention. Methods: We used nationally representative data 
from the 2004–2005 National Health Interview Survey (NHIS) to 
compare medically attended injuries within the past 3 months among 
non-institutionalized adults in the United States with no disabilities, 
moderate disabilities, and severe disabilities. The association be-
tween disability and injuries was examined in the logistic regression 
analysis, taking into account sociodemographic factors. Results: The 
3-month cumulative incidence of injuries was 2.3% (95% confidence 
interval [CI] = 2.2%-2.4%) among adults with no disabilities, 3.8% 
(3.4%–4.2%) among adults with moderate disabilities, and 5.6% 
(4.9%–6.3%) among adults with severe disabilities. Falls were the 
leading mechanism of injury regardless of disability status, and were 
even more common in the severely or moderately disabled adults 
(68% and 47% compared with 28% among those without disabili-
ties). The setting of the injury also differed with disability status. 
For the severely disabled, 57% (95% CI = 52%–62%) of injury 
episodes occurred at home, compared with only 32% (28%–37%) 
for the moderately disabled and 23% (21%–25%) for adults with no 
disabilities. Conclusions: Adults with disabilities are at an increased 
risk for injury. Programs specifically directed toward injury preven-
tion may benefit adults with disabilities. 

p146
oStEopoiKiloSiS – A cASE rEport
Crespo I.1, Sá da Costa D.2, Martins A.2, Oliveira V.1, 
Lorga S.1, Braz D.1

1Serviço de Medicina Física e de Reabilitação; 2Serviço de Or-
topedia e Traumatologia, Hosp. S. José, Centro Hospitalar de 
Lisboa, Portugal
Background: Osteopoikilosis is an asymptomatic osteosclerotic 
dysplasia of unknown pathogenesis seen in both men and women. 

It may either be inherited in an autosomal dominant way or occur 
sporadically. Clinical manifestations usually are absent or mild. 
Roentgenographic findings are diagnostic. Numerous small, well-
defined, homogeneous circular or ovoid foci of increased radioden-
sity are clustered in periarticular osseous regions. A symmetric 
distribution is observed, with a predilection for the epiphyses 
and metaphyses of long tubular bones, carpus, tarsus, pelvis, and 
scapulae; involvement of the ribs, clavicles, spine, and skull is 
rare and, when present, is less marked. Aim: We present a clinical 
case of Osteopoikilosis with the purpose of making a brief review 
of the diagnosis and treatment of this clinical entity. Case Report: 
21 yo Caucasian male, entered the ER with low back pain after a 
fall, with no other complaints. He had no important limitation in 
ROM. X-rays of pelvis, lumbar spine and bilateral hip joint were 
made. They showed multiple juxta-articular small, round, oval, 
dense lesions in symmetric distribution, comprehending the hip and 
sacroiliac joints, although sparing most of the lumbar vertebrae. 
Discussion and Conclusions: There were radiological diagnostic 
criteria for Osteopoikilosis. We diagnosed Osteopoikilosis consid-
ering the radiological presentation in the absence of axial lesions.
He was treated with NSAID’s for pain. 
References:
1. Benli IT, et al. Epidemiological, clinical and radiological aspects of os-
teopoikilosis. J Bone Joint Surg 1992; 74: 504–6. Radiol Bras: São Paulo; 
2002; 35.

2. R Khot, et al. Ind J Radiol Imag 2005; 15: 453–454. http://www.rbo.org.
br/materia.asp?mt=1009&idIdioma=1 

3. Carvalho ACP, et al. Osteopoiquilose apresentação de um caso revisão da 
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hErEDitAry multiplE EXoStoSES 
– clinicAl cASE With An unuSuAl 
prESEntAtion
Gouveia S., Duarte N., Almeida C., Pinto Coelho J., 
Sampaio F., Pinto Soares C.
Hospital de Santa Maria, Physical Medicine and Rehabilitation 
Dept., Lisbon, Portugal

Introduction: Multiple Hereditary Exostoses (MHE) is an auto-
somal dominant inherited trait with an incidence of at least one 
in 50,000, which makes it one of the most common inherited 
musculoskeletal conditions. Multiple cartilage capped exostoses 
develop during childhood and adolescence in the metaphyseal 
region of long bones, resulting in short stature and deformity, 
often requiring corrective surgery. Although any bone can be 
affected, the long bones (legs, arms, fingers, toes), pelvis and 
shoulder blades are the most common, while the face and skull 
are generally unaffected. Most lesions stagnate and ossify when 
skeletal growth is complete, but occasionally one might grow more 
aggressively or reactivate as a chondrosarcoma. The severity of 
disease in MHE varies considerably and is probably associated 
to genetic differences. Aim: To present the rehabilitation role in a 
case of HME with nasal bone exostoses and respiratory complaints. 
Clinical Case: A 35-year-old woman with HME (diagnosed at 3 
years old) was. admitted at our department with nasal obstruction 
complaints and tiredness in the daily living activities. Imagiologic 
evaluation (CT scan) of nasal bones was performed. Nasal bone 
exostoses was identified as the cause of nasal septum deviation. 
ORL surgery for exostoses removing was performed. Resolution 
of permanent nasal obstruction was obtained with great improve-
ment in tiredness complaint and quality of life. Discussion: To our 
knowledge this is the first published case of HME with nasal bone 
exostose presentation. Since HME can affect all bones, carefully 
evaluation of these patients must be done and close correlation 
with clinical manifestations established. 
References: 
1. Schmale GA, et al. The natural history of hereditary multiple exostoses. 
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EvAluAtion oF group EDucAtion in 
rEhABilitAtion mEDicinE During thE 
BAchElor phASE
Rommers G.M., Tepper M., Mulder G.A., Dekker R.
Center for Rehabilitation, University Medical Center Groningen, 
University of Groningen, Groningen, The Netherlands

Introduction: Approximately 440 medical students enter medi-
cal education at the University Medical Center Groningen every 
year. In the 2nd year of the Bachelor phase a personal education 
programme of 10 days in a period in 10 weeks is given. An in-
troduction in Rehabilitation Medicine and the ICF model1 and 
rehabilitation treatment in Stroke or Spinal cord patients is offered. 
In education self assessment and student satisfaction is of increas-
ing interest for student and medical faculty. Aim of the Study: To 
investigate the outcome of Rehabilitation Medicine education in 
three groups of under graduate medical students. Methods: In the 
period September 2005–March 2007 35 medical students were 
offered a group-wise personal education programme. It included 
classes; ICF model education; group sessions and individual 
presentation of study assignments. Home visits to patients and 
a written exam after 10 weeks of study was included. An evalu-
ation Questionnaire was used to investigate student’s views and 
wishes for education.Results: All 35 students completed the 
educational programme. The ICF model was well understood and 
home assignments were rated as interesting and informative. The 
E-learning modules in Nestor (Blackboard®) 2 were of benefit 
for the students. In the electronic learning environment presenta-
tions, self-tests and web site info was given. Special interest was 
observed towards the home visit and the work of the rehabilitation 
physician. The overall rating of the students for the education was 
8. The total teacher- student contact time in 10 weeks was 20 h. 
Self study and group assignments counted for 60 h of education. 
Conclusion: Education of Rehabilitation Medicine is informative 
for bachelor students and offers a broad view of Rehabilitation 
Medicine. The ICF model can be used easily. Group education 
and individual assignments are informative to medical students 
as future rehabilitation physicians.
References:
1. Webaddress:http://www.who.int/classifications/icf/site/icftemplate.cfm
2. Webaddress:http://www.blackboard.com 
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viDEo-rEgiStrAtion AS An inStrumEnt 
For Doctor’S SElF-EvAluAtion in 
communicAtion During rESiDEncy 
trAining - A pilot StuDy
Rommers G.M., Dierssen A.H.J., Maathuis C.G.B. 
Center for Rehabilitation and Dept. of Medical Education, Uni-
versity Medical Center, University of Groningen, Groningen, The 
Netherlands

Introduction: During residency training communication with 
patients is of major importance. Structured training should be 
implemented during residents training and communication skills 
are to be evaluated on a regular basis. Direct video-observation 
of communication is better than training sessions with simulation 
patients. Can-Meds (1) advocates self-reflection on own commu-
nication skills and improvements to be made. Research Question: 
Can Rehabilitation Medicine residents value their communication 
skills of video-observed patient contacts? Methods: 5 residents 

are invited to video-record each 4 regular patient contacts dur-
ing 20 minutes sessions. All patients give informed consent for 
the recordings. After the recording the residents use the SEGUE 
communication observation list (2) to rate their communication 
skills. Five levels are observed: Set stage; Elicit information; 
Give information; Understand patient beliefs; End encounter. In 
total 25 items are evaluated with a two point score: yes/no. After-
wards all sessions are evaluated independently by two senior staff 
members. Analysis of data is performed to evaluate and compare 
communication scores. Results: The individual recordings were 
separately evaluated by resident and 2 observers. This resulted in 
60 SEGUE lists to be analysed. In total 1500 items were scored. 
Agreement between staff members over all items: κ:=0,75; Agree-
ment over subsets between resident and observers: Set stage: 
κ:=0,82; Elicit information: κ:=0,65; Give information: κ:=0,53; 
Understand beliefs:100%; End encounter: κ:=0,79. Quantitative 
measurements showed fair to very good agreement between ob-
servations. Qualitative evaluation showed remarkable differences 
in handling doctor-patient communication. Conclusion: Direct 
video-observation give residents structured evaluation of their 
communication skills. They are capable to self-evaluate their 
performance. Compared to staff standards improvements are to 
be made about communication skills.
References:
1. Web address: http://rcpsc.medical.org/canmeds/index.php
2.  Gregory Makoul. The SEGUE Framework for teaching and assessing 
communication skills. Patient Education and Counselling 2001: 23–34
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rEhABilitAtion outcomES AFtEr loWEr 
limB AmputAtion
Skikic-Mujic E., Trebinjac S., Nuri E., Ismail H.
PMR Dept., Rashid Hospital, Dubai

Introduction: In Rehabilitation medicine the relationship between 
quality of life and physical function is obvious. Rehabilitation 
medicine does not focus on a singular body system, but rather 
takes into consideration the whole person, in interaction with their 
physical and social environment. Aim: To investigate the quality 
of life and prosthetic function in persons with an established 
lover limb amputation. Patients and Methods: 20 participants 
with amputation surgery who did lower limb prosthesis in Rashid 
Hospital in the period of 2005–2007 were involved in the study. 
Amputation Rehabilitation Questionnaire Form with general 
data and specific questions was design to get information about 
the function of prosthesis, quality of life and patients’ mobility. 
Results: All participants were called to fill up questionnaire about 
quality of life, mobility and possible reasons why not using the 
prosthesis. The results of Rehabilitation score were compared and 
correlated with pre-prosthetic mobility grade, level of amputation, 
reason for amputation, body mass index and attendance to pre and 
post prosthetic physiotherapy treatment. Conclusion: Using the 
quality of life outcome measurement in the field of prosthetics 
is important for holistic assessment of patient. A coordinating 
approach of all rehabilitation team members is required to ensure 
complete treatment and outcome measurements in all aspects of 
patient life. 
References: 
1. Medical Algorithms Project, Institute for Algorithmic Medicine, Houston, 
TX, Copyright© 2006–2007; Chapter: 37; Occupational Medicine & Dis-
ability Assessment, Questionnaire for Assessing rehabilitation After Lower 
Extremity Amputation 
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Journal of Rehabilitation Research & Development 2004; 41: 695–706.
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phySicAl cApAcity AnD BAlAncE ABility 
AFtEr loWEr limB AmputAtion
Juocevičius A., Jurgelevičienė D., Janonienė D.
Vilnius University Medical Faculty, Rehabilitation, Sport Medicine 
and Nursing Institute, Vilnius, Lithuania

Aim: Of the study was to evaluate the effect of comprehensive 
rehabilitation program on physical capacity and functional in-
dependence in patients after lower limb amputation. Analysed 
Material and Applied Methods: 10 patients were analyzed after 
lower limb amputation: 4 patients underwent amputation above 
the knee, 6 patients – below the knee; the mean age 47.3; male 
were dominated; time after amputation was in the interval from 
2–4 months. All patients were applied basic complex rehabilita-
tion program. A lower extremity prosthesis fitting was made to 
all patients. The patients physical capacity was measured by 
muscle strength, balance and walking ability. The patients func-
tional independence was evaluated by FIM instrument, version 
4.0. Patients primary evaluation was made on arrival, repeated 
evaluation – after 4 weeks. Results and Discussion: Applied 
individual comprehensive rehabilitation program significantly 
increase patients muscle strength (approximately 1–1.5 points 
above initial points) and functional independence (approximately 
20–27 points above initial points), particularly ability to transfer 
and to move (p<0.05). Properly selected and fitted lower limb 
prosthesis improves patients balance ability: improves static and 
dynamic balance, their transfers from one position or surface to 
another; and ability to walk (p<0.05). Conclusions: 1) Applied 
individual comprehensive rehabilitation program increase lower 
limb amputees physical capacity and functional independence. 
2) Properly selected and fitted lower limb prosthesis improves 
patients balance and walking abilities.
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myoElEctric proSthESiS on 
thE DominAnt limB AnD SEvErE 
DySFunctionAl controlAtErAl limB 
poStElEctrocution - cASE rEport 
Brailescu C.M., Scarlet R.G.
‘Carol Davila’ University of Medicine and Pharmacy, National 
Institute for Rehabilitation Medicine, Bucharest, Romania

Introduction: Electrocution might be defined as a plurivisceral 
lesional syndrome; electrocution lesions are the result of the 
conversion of the electric energy to thermic energy and the 
physico-chemical effects of the electric energy on the tissues. 
After primary-care which involves a very good reanimation and 
an aggressive, radical, precocious and correct surgical treatment, 
the following period consists of a long-term and continuous 
treatment, where the rehabilitation program has a major impor-
tance. Aim: The presentation shows the clinical and functional 
evaluation using specific scales (articular mobility and muscular 
strength measurements, FIM) evoking the severe dysfunction for 
self-caring and ADL performing. It presents, also, the impor-
tance of rehabilitation programme as an essential therapeutical 
sequence after plastic surgery for severe dysfunctional sequelae 
postelectrocution. Material and Method: We present the case 
of a 33years old patient who suffered a work-related accident 
by electrocution at high voltage, two years ago, with affection 
of both upper limbs. After emergency stabilization in Regional 
County Hospital, followed serial plastic surgeries in Bucharest 
Emergency Hospital, aimed to repair the severe defects of soft 
tissues (loss of 5% of corporeal surface on the right limb and 
3% on the left side), with severe aggression of vasculo-nervous 
structures (ulnar/median/radial on both sides) and ulnar bone 
exposure on the right forearm. After 14 days posttrauma the 
plastic surgeons decided to amputate, by necessity, the right 

proximal forearm; in the meantime, the left forearm and arm suf-
fered multiple surgical interventions with cutaneous prelevation 
from iliac fosa. The patient has begun using a right myoelectrical 
prosthesis after several months and on the left side there was 
another two surgical procedures for cicatricial blockage solving. 
During these two years and a half after electrocution, our patient 
had a continuous and sustained rehabilitation programme, with 
periodical hospitalizations in our clinic. Objectives and Results: 
With specific rehabilitation methods (medication, electrotherapy, 
termotherapy, kinesitherapy, ergotherapy) and a sustained PRM 
treatment following each plastic surgery intervention, the patient 
managed to increase the functional status for every day activities 
and the quality of life. The goals of the rehabilitation programme 
must be established depending upon the clinical and functional 
status at periodical evaluation; at the last evaluation these objec-
tives were: improving the proximal motor control at both superior 
limbs; minimize the retracture-contracture of distal left limb 
scars; growing the muscular strength and coordination of the 
blunt and improving the functionality of myoelectrical prosthesis; 
social reinsertion. Conclusions: 1) The complex rehabilitation 
program had good results in adapting the stump to prosthesis, in 
improving the general status of the operated limbs and increasing 
the functional independence of the patient, with higher quality 
of life; 2) To achieve these goals it was important to have a good 
team-work between patient and his family, plastic surgeon, PRM 
specialist, kinesitherapist, ergotherapist, psychotherapist.
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uppEr limB AmputEE AnD hiv: 
rEintEgrAtion into SociEty 
Pinto Coelho J., Duarte N., Gouveia S., Almeida C., 
Sampaio F., Pinto Soares C.
Hospital de Santa Maria, Service of Physical Medicine and Re-
habilitation, Lisboa, Portugal 
Introduction: Upper-extremity amputees face new challenges 
concerning function restoration of the lost limb. They must 
adapt to basic activities and sometimes demonstrate vocational 
limitations to perform a new job. Prosthesis and an integrative 
rehabilitation program can contribute to obtain maximal func-
tion. Aim: To report a clinical case of an upper limb amputee 
with HIV infection and drug addiction, and his reintegration 
into society. Case Report: The authors present a clinical case 
of a 27-year-old patient with intravenous heroin dependence 
and HIV-positive, submitted in 2000 to transhumeral amputa-
tion of the left arm due to a severe wound infection and sepsis. 
The patient started antiretroviral medication. He then entered a 
therapeutic community program for the treatment of patients with 
substance abuse. At our service, a prosthesis of the left upper 
limb was prescribed and a rehabilitation program with activities 
of daily living training was initiated. In 2003, at the comple-
tion of the therapeutic community program, he was referred to 
a professional rehabilitation center where he took a gardening 
course. He returned to our service for follow-up evaluations of 
the prosthesis and check up of HIV-related disabilities. In 2007, 
he was hired as gardener in a public botanical garden where he 
now works. He maintains long-term HIV viral load suppression 
and feels physically and psychologically fully integrated. Conclu-
sion: With antiretroviral drugs, HIV infected patients have now 
longer life expectancy but some related disabilities may require 
intervention. This case demonstrates that rehabilitation of an 
upper limb amputee is more than the prescription of a prosthetic 
device. It is crucial to these patients to have a prosthesis that is 
functional and adequate to their needs and expectations. Voca-
tional rehabilitation, teaching of new skills and the integration 
in professional programs give them the possibility of financial 
independence and personal fulfilment.
Reference:
1. Delisa J. Physical Medicine and Rehabilitation, Principles & Practice. 4th 
Ed. Lippincott Williams & Wilkins; 2005.
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prEvAlEncE AnD rElAtionShip oF 
myoKymic movEmEntS FolloWing limB 
AmputAtion 

Pande S.D., Van Ross E. 
Withington DSC, Amputee Rehabilitation Center, Manchester, 
UK 

Introduction: Phantom pain and jactitation (jerky movements of the 
remnant leg) are common and disabling complications following 
amputation (1, 2). We observed some patients with lower limb am-
putation had localised or generalised fasciculations (visible muscle 
twitching). Aim: To identify the prevalence of observed myokymia 
in subjects following lower limb amputation and establish its co 
relation with jactitation and phantom pains. Patient and Methods: 
Withington DSC, Manchester is a subregional amputee rehabilita-
tion center. 24 consecutive subjects with lower limb amputation 
were selected during outpatient visits. Verbal consent was obtained. 
Demographic details, level, year and indication for amputation, 
history of phantom pain and jactitations was obtained. Subjects 
were examined supine, arms and legs were carefully observed for 
presence and location of fasciculations for 15 min. Association 
between fasciculations, jactitation. phantom pains and diabetes was 
determined. Results: of 24 subjects, age range was 20–90 years, 
level of amputation: 18 below knee, 4 above knee and 2 bilateral 
below knee. 14 of 24 subjects (58%) had presence of fascicula-
tions. Distribution of fasciculations was 8 (57%) generalised, 6 
(43%) localised. Duration of amputation vs. fasciculations: 0–6 
years (10/14), 30-60 years (3/14), 12 years (1/14). In subjects 
with fasciculations: 6/14 (43%) jactitation present 8/14 (57%) no 
jactitation. In subjects without fasciculations: 4/10 (40%) jactita-
tion present 6/10 (60%) no jactitation. In subjects with phantom 
pain: 8/12 (66%) had fasciculations present, 4/12 (34%) had none. 
In subjects without phantom pains: 6/12 (50%) had fasciculations 
present, 6/12 (50%) had none. In subjects with diabetes: 4/6 (66%) 
had fasciculations, 2/6 (33%) had no fasciculations. Non-diabetic 
category: 10/18 (55%) had fasciculations, 8/18 (44%) had no 
fasciculations. Conclusion: Fasciculations were more prevalent 
in first 6 years post-amputation and there was a significant (posi-
tive and negative) association with jactitation, phantom pains and 
diabetes. We are uncertain whether this is a chance finding and 
further tests i.e. EMG/NCS studies are needed to identify underly-
ing pathophysiology.
References:
1.  Kulisevsky J, Marti-Fabregas J. Spasms of amputation stumps. J Neurol 
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EvAluAtion oF hEAlth-rElAtED QuAlity 
oF liFE in pAtiEntS With loWEr limB 
AmputAtionS
Tejero M., Muniesa J.M., Pou M., Boza R., Guillen A., 
Marco E.
Hospital de l’Esperança, Physical Medicine and Rehabilitation 
Dept., Barcelona, Spain

Introduction: The lower limb amputation is associated with physi-
cal, psychological and social distress for elderly patients and their 
families. Aim: This study aimed to assess Health-related quality 
of life (HRQOL) in patients with lower limb amputation (LLA). 
The relationship between HRQOL and demographic, clinical, 
social and functional evaluation was also studied. Patients and 
Methods: Observational study. 56 in-patients were recruted in 

the Physical Medicine and Rehabilitation Department. Variables 
registered: Demographic: family support, monetary incomes; 
Clinical and functional: time to deambulation/day (Tdd), Barthel 
score and Houghton; Geriatric depression scale (GDS); Cognitive 
Pfeiffer score, Charlson Comorbidity index; Quality of life: Short 
Form-36; SF-36 and subjective score of health (visual analogical 
score of health; Health-VAS). Results: Mean age: sixty-seven 
years old, forty-nine male and seven female. Forty-two percent 
amputations being associated with diabetes, seventy-three per-
cent with unilateral lower limb amputation and ninety percent 
prosthetic fitting. The SF-36 outcomes were lower to general 
population but no significant differences were obtained.  The 
quality of life correlated positively with Health-VAS (p=0.001), 
Barthel score (p=0.002) and Tdd (p=0.001), and inversely with 
Yesavage score (p=0.004), Charlson score (p=0.017), Pfiffer 
score (p=0.001) and living home circumstances (p=0.035). Con-
clusions: The HRQOL was satisfactory in patients with better 
functional scores (Barthel and Tdd). The HRQOL outcomes were 
worse in older patients and in subjects with depression, higher 
comorbidity index, affected cognitive score and/or worse living 
home circumstances.  
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thE poSt-AcutE rEhABilitAtion 
AmputAtionS oF thE loWEr limB: 
prESEntAtion oF A clinicAl protocol
Rastelli T.F., Caseario M., Bravetti A., Fiorucci S.,  
Nardi M.
Institut Prosperius Tiberino, Umbertide, Italy

We present a clinical case studies is the period between Sep-
tember 2004 and December 2007, for which we cared under 
intensive rehabilitation in hospital 20 patients (14 males and 
6 females), affected by the outcome of amputation of limb 
(12 transfemoral and 8 transtibial amputations). The patients 
ranged in age from 34 to 78 years (mean age 65.7±) and the 
cause of amputation was 12 vascular patients (8 of these was 
the association with diabetes) and the remaining 8 traumatic 
patients. All patients followed the same protocol post-operative 
rehabilitation, and the average length of stay was 41.6±23.5 
days. Time of admission to hospital the following parameters 
were evaluated: trophism muscle of the limb, range of movie of 
the stump, degree of autonomy in ADL and walking (with and 
without aids). The constant monitoring of the results has been 
achieved through the use of the following options: The scale of 
assessment Barthel Index ; Card rehabilitation: it collect all the 
information and all evaluations concerning the patient, the reha-
bilitation team (medical physiatry, physiotherapist, professional 
nurses, occupational therapist, psychologist, etc.) evaluates the 
patient the 1°, 15°, 30°, 45° and 60 day by objectives in the 
medium (30 day.) and long term (60 day.); FIM™ (Functional 
Independence Measure): objective instrument recognised in the 
international scientific quantification for disability; administered 
at the beginning and end of treatment it measures the overall 
functional recovery of the patient and indirectly the success of 
rehabilitative treatment. The model of intensive rehabilitation 
for the leg amputation presented appears to be correct because 
develops in itself operational resources, involving several profes-
sionals. We observed that the age alone should not be decisive 
for prosthetic rehabilitation; comorbidities and general health 
are important determinants; the shortened longevity emphasizes 
the need for timely rehabilitation to enhance the quality of the 
remaining years; the geriatrician can add to the presurgical care 
and preprosthetic phase of rehabilitation by attention to the 
problems common to the older patient, i.e., multiple comorbidi-
ties, polypharmacy, immobility, and depression; postoperatively, 
early mobilization is crucial to avoid the deleterious effects of 
immobility in the older person.
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DynAmic computEriZED poSturogrAphy 
in thE ASSESSmEnt oF BAlAncE in A 
trAnSFEmorAl AmputEE 
Cláudio S.1, Carvalho T.1, Camacho S.1, Soares Branco P.1, 
Sequeira F.2

1Curry Cabral Hospital, PMR, Lisbon; 2SAC Hospital, PMR, 
Lisbon, Portugal

Introduction: Postural stability depends on interaction between 
sensorial system, motor reactions and the nervous system. 
Computerized Dynamic Posturography assesses sensory impair-
ments to balance control and functional limitations of patients. 
Amputation is a cause of balance impairment. Aims: To study the 
balance impairment in an amputee. Patient and Methods: A 33-
year-old woman with a left transfemoral prosthetized amputation 
was tested for sensory interaction on balance (SIB), to evaluate 
sensory impairment, limits of stability (LOS), rhythmic weight 
shift (RWS), weight bearing/squat (WBS) and walk across (WA). 
Results: In the SIB test there was normal Centre of Gravity (COG) 
sway with eyes closed standing on foam. The LOS test showed 
increased reaction time in all directions and normal movement 
velocity to the back, as well as reduction of end point and maxi-
mal excursions forward and to the left, with impaired forward 
directional control. The RWS test showed an impairment of the 
directional control for all velocities in left/right and front/back 
directions. The WBS test showed a clear asymmetry, with weight 
shifted to the right side. The WA test showed low speed, large 
step width and step asymmetry. Discussion/Conclusions: The 
results suggest an impaired proprioceptive system caused by 
the amputation and by a probably associated visual impairment. 
Weight bearing shifted to the non-affected side. There was prob-
ably a compromise of the ‘ankle strategy’ on the affected side. 
The gait was asymmetrical, with a shorter step of the prosthetic 
limb. This data provides useful information for the rehabilitation 
programme in amputees.
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Highly Active Lower-Limb Amputees. American Journal of Physical Medi-
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StAtic night uppEr EXtrEmity Splinting 
AnD Botulinum toXin A injEctionS in 
hEmiplEgic chilDrEn With SpAStic 
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Introduction: Botulinum toxin A (bt-A) and orthotics are widely 
used to manage upper extremity spasticity in hemiplegic cerebral 
palsy (CP) children. Aim: To investigate the effectiveness of 
static night splinting following bt-A treatment in children with 
upper limb spasticity. Patients and Methods: Twenty children 
with spastic CP of the upper extremities were treated with bt-A 
injection; static night splinting was done in half of them. Upper 
limb function was assessed at baseline, at 2 and 6 months after 
bt-A injection using the Quality of Upper Extremity Skills Test. 
Results: All children improved on their previous functional level 
of the injected upper extremity. At 2 months, children in which 
the night splint was applied (group A) showed a 15.4% difference 

from baseline; children in which a splint was not applied (group B) 
had an average 12.2% improvement (not statistically significant). 
At 6 months, group A still maintained a 15.9% improvement in 
function compared to group B which differed only by 4.2% from 
pre-treatment baseline (statistically significant, student’s t test). 
Complications related to the bt-A injection were not observed. 
The static night splints have been well tolerated by the hemiple-
gic children. Conclusions: Upper extremity static night splinting 
combined with bt-A reduces spasticity and improves function in 
children with upper limb spasticity.
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Introduction: Spastic cerebral palsy (CP) children commonly 
acquire musculoskeletal deformities that need orthopaedic sur-
gery. However, this type of surgery is associated with increased 
surgical trauma, patients and family inconvenience. Aim: To 
present an outpatient procedure named selective percutaneous 
myofascial lengthening (SPML) that yields the merits of same-
day physical therapy, and to assess the effect on functional 
improvement of CP children. Patients and Methods: Fifty-eight 
children with spastic CP underwent SPML of the hip adductors, 
and the medial and/or the lateral hamstrings. All patients were 
spastic diplegics, hemiplegics or quadriplegic. Indications 
for surgery were primary contractures that interfered with the 
patients walking or sitting ability, or joint subluxation. Gross 
motor ability and gross motor function were evaluated using the 
GMFCS and the GMFM-88, respectively. Results: Mean surgi-
cal time was 14 min (range, 1–27 min). Surgical wound was 
minor (multiple stab wounds). All patients were discharged from 
hospital the same day. There were no infections, overlengthen-
ing, nerve palsies, or vascular complications. Three patients 
required repeat procedures for relapsed hamstring and adductor 
contractures at 8, 14, and 16 months, postoperatively. At 2 years, 
all children improved on their previous functional level; 34 
children improved by one, and 5 children by two GMFCS levels. 
Overall improvement in mean GMFM scores was from 71.19 to 
83.19. Conclusions: SPML enhanced by same-day initiation of 
physical therapy and rehabilitation is a safe, minimally invasive 
outpatient procedure with excellent results in spastic children 
with adequate cognition and emotional status to comply with 
postoperative rehabilitation.
References:
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cErEBrAl pAlSy: mEDico-Economic 
poSSiBilitiES For EArly DiAgnoSiS AnD 
complEX nEurohABilitAtion – thE 
BulgAriAn moDEl
Chavdarov I.
Spec. Hospital for Children with Cerebral Palsy ‘St. Sofia’, Ad-
ministration, Sofia, Bulgaria

Cerebral palsy (CP) is a well-known disease consisting of many 
specific problems in different fields of brain activities and the 
whole body. Solving all these problems is a delicate matter that 
depends on the acquired medical knowledge and experience, the 
available technical aid and devices and social-economic environ-
ment in every single country, which is hinting the answer there 
is no widespread or universal model. The goal of this paper is 
to introduce the Bulgarian Мodel. The Specialized Hospital for 
Children with Cerebral Palsy was established in 1989. In 2003 a 
Medical Centre for Children Neuro-Habilitation was founded. A 
consensus paper for diagnosis, therapy, rehabilitation and serv-
ice of children with CP was published in 2006. The first step of 
CP-prevention in post-natal time, is organized by observation of 
the high-risk groups of newborns (pre-matured, very low-birth 
weight, birth asphyxia, brain haemorrhage, twins) with screen-
ings by early Neuro-Kinesiologic Diagnosis according V. Vojta 
(defining the group of ‘CP-risk infants’) and if necessary an early 
intervention is started within first trimenon using the methods of 
Physical Medicine and Rehabilitation, including physiotherapy, 
magnetic field, hyperbaric oxygenation, feeding-therapy and 
others. The second step is the time-border zone for confirma-
tion of CP as a ‘fixed’ diagnosis by one year and six months of 
age. A team of professionals developed the strategy of complex 
medico-pedagogical rehabilitation according to the form, clinical 
picture and severity of CP and the personal needs of the child. The 
National Health Insurance Fund (NHIF) renders a payment to the 
hospital for treatment of CP for 10 consecutive days (3 therapeutic 
procedures daily) on a monthly basis for ‘CP-risk infants’ aged 
0 to 1.5 years and for ‘fixed’ CP aged 1.5 to 18 years. As far as 
children over 18 years old are concerned, NHIF pays 4 courses 
per year with a 10-days duration consisting of 3 procedures daily. 
Speaking of CP-children under 18 years old from the Sofia city, 
it is the Sofia Municipality that pays to the hospital for the rest 
of the days of the month, during which these children have been 
treated in the hospital. The model of CP-service (facilities, staff 
and payment) in Sofia is used for the establishment of similar 
models in Bulgaria.
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EFFEctS oF muSclE StrEngthEning AnD 
ElEctricAl StimulAtion on loWEr limB 
KinEmAticS in chilDrEn With pArAplEgic 
cErEBrAl pAlSy 
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Introduction: In children with cerebral palsy muscle imbalance 
have been suggested to be a major component of gait disorder.
Aim: The purpose of this prospective study was to determine 
if strengthening and electrical stimulation (ES) of the gluteus 
maximus, rectus femoris and plantar dorsiflexors would improve 
lower limb kinematics measured by motion analysis in children 
with paraplegic cerebral palsy. Patients and Methods: 12 children 
(aged 7 to 14 years) with spastic paraplegia received ES therapy 
applied to the gluteus maximus, rectus femoris and tibialis ante-
rior muscle, 20 min sessions bilateral for each muscle, bipolar 

technique, intensity sufficient to produce the desired movement, 
and a strengthening exercise program, daily, for six weeks, fol-
lowed by a two month control period. The children were video 
recorded before (pre-test) and after rehabilitation (post-test), 
one and two months later. Data were collected and analysed 
with SIMI Motion and we looked for biomechanical parameters 
which are relevant for the improvement of the walking movement. 
Results: After the treatment the kinematic analysis showed an 
increase in bilateral hip and knee extension, ankle dorsiflexion 
but no improvement of hip internal rotation throughout the 
gait cycle. Popliteal angle, knee flexion at initial contact was 
decreased and statistically significant improvement (p<0.05) 
occurred in ankle dorsiflexion at initial contact, midstance and 
midswing between the first and the subsequent tests. There was 
no significant correlation between plantar extension or flexion 
and hip internal rotation and pelvis kinematics before and after 
the rehabilitation program. Conclusion: This study demonstrates 
that muscle strengthening exercise program combined with ES 
is useful in improving gait in children with paraplegic cerebral 
palsy and may allow them to walk more efficiently. Also suggests 
that children with spastic paraplegia with significant internal 
rotation gait should have a more comprehensive analysis and 
other therapeutic options (orthotic and surgical) besides a muscle 
rehabilitation training program. 
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Introduction: Manual massage therapy is one of the oldest and 
most appropriate methods of applying mechanical energy onto the 
human body. From a therapeutic point of view, it is aimed at pain 
relief, improvement of circulation and metabolic processes, as well 
as recovery of impaired functions. Massage dose is individually 
adjusted; however, numerous factors are to be taken into considera-
tion, above all the age of the patient. Young patients and elderly, 
exhausted individuals are more sensitive to massage effects, thus 
the time required for achieving positive effects is shorter. Aim: 
The aim of this study was to confirm the positive effects of manual 
massage in the pain therapy in children. Patients and Methods: 
Twenty patients, aged 12 to 18 years, with pain in a lumbosacral 
region, were monitored at the Clinic. The patients were distributed 
into two groups. Group 1 (10 patients) was subjected to electro-
therapeutic procedures (interference current) because of heavy 
pain. Group 2 (10 patients) received IF electricity along with the 
daily massage applying Fastum gel (Ketoprofen). Patients from 
both groups were treated during ten days, receiving one procedure 
daily (interference current or combination of electrotherapy and 
massage). The procedure was applied in the painful paravertebral 
musculature of the lumbosacral region. The pain intensity was 
monitored using McGill Pain-Questionnaire and Scott-Huskisson 
Visual Analog Scale. Results: After ten-day therapy considerable 
analgesic effect was noticed in 60% of patients from the Group 
1. Significant pain relief was observed in patients from Group 2 
yet after five days of therapy and after last treatment (on Day 10) 
complete pain relief was observed in 80% of patients. Conclu-
sion: Clinical monitoring of 20 patients at the Clinic of Child 
Habilitation and Rehabilitation and the obtained results revealed 
that manual massage, combined with other therapeutic procedures, 
proved effective method in the pain therapy.
References:
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Function AnD QuAlity oF liFE in AthEtoiD 
cErEBrAl pAlSy pAtiEntS
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Objective: To evaluate the effect of low dose clonazepam in pa-
tients with athetoid cerebral palsy in improving motor function 
and quality of life (QoL) without significant side effects. Methods: 
Thirty patients with athetoid cerebral palsy (men 16, women 14, 
20.4±11.4 years old, 36.2±15.8 kg) were included in this study. 
Low dose clonazepam were taken to all subjects within the range 
not to cause significant side effects with careful observations of 
their responses and not to exceed the ordinary dosage. Patients 
or their caregivers were answered the questionnaire about their 
subjective QoL as Satisfaction Score (SS) and checked Block 
& Box test, Gross Motor Functional Measure (GMFM) at the 
beginning and the end of the study. Results: The average dosage 
of clonazepam was 0.02±0.01 mg/kg and duration of medication 
was 9.3±7.0 months. Nineteen cases of 30 kept up clonazepam 
until the end of this study and the rest 11 patients discontinued 
clonazepam. More than half of the patients (17 of 30) were satisfied 
with clonazepam and showed improvement of subjective QoL and 
Block & Box test score after medication (p<0.05). No statistically 
significant improvement in GMFM (p>0.05). A few side effects 
were reported to some patients, but were not so severe in most 
of the cases. Conclusions: Low dose clonazepam could improve 
subjective QoL and fine motor function in patients with athetoid 
cerebral palsy without significant side effects. 
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thErApEutic progrAmS For trEAtmEnt 
With DySgrAphic chilDrEn
Golubovic S.
Faculty of Special Education and Rehabilitation, University of 
Belgrade, Belgrade, Serbia

Objectives: The paper is a result of a continual observation of 20 
children with dysgraphia, aged from 8 to 11 years. Dysgraphia is 
characterized by the following symptoms generally illegible writ-
ing, letter inconsistencies, mixture of upper/lower case letters or 
point/cursive letters, irregular letter sizes and shapes, unfinished 
letters, struggle to use writing as a communicative tool. Some of 
the underlying shortcomings that interfere with handwriting per-
formance are poor motor skills, faulty visual perception of letters 
a words, and difficulty in retaining visual impressions. Treatment 
of disorder of written expression is more difficult, as less is known 
about the condition than about other learning disorders. Material 
and Methods: A multidimensional approach to the evaluation and 
diagnostics from the neurological, neurophysiological, psycho-
logical, linguistic and logopedic aspects has indicated that the 
following must be taken into account in devising the therapeutic 
programs for dysgraphic children: the level of ability which the 
dysgraphic children exhibit and which is required for successful 
reading and writing; the capability of phonemic perception and 
the analysis and synthesis of words; the level of graphomotoric 
abilities and a complete level of psychomotoric development; 
the role of the audio-visual motoric coordination in the speed 
and quality of reading and writing. Results: The results indicate 
that the present difficulties in reading and writing resulted from 
a audio-visual and motoric perceptive deficiency. The deficiency 
on this, or some of these levels determined the clinical picture of 
dysgraphia (subtype) and also the type of stimulation and the dura-
tion of the therapeutic program. The deficiency in the phonemic 

hearing, analysis and synthesis, which by a selective frequency 
emission, influenced the auditory perception and memory. On the 
level of visual perception, the deficiency called for a stimulation 
of visual perception and visual memory according to the child’s 
visual perception, and not according to his age. On the level of 
graphomotorics, however, a stimulation of psychomotorics was 
required. Conclusion: The differences in the rapidity of progress 
during the therapeutic program, although depending on the type 
and degree of dysgraphia have shown that all aspects of the child’s 
development, his individual speech and language abilities as well 
as his cognitive and general psychomotoric abilities must be taken 
into account in devising and establishing therapeutic programs for 
dysgraphic children.
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Little is characterized by spastic parapharesis of down extremi-
ties, easy physically handicap of hands and often strabismus. 
Girl with diagnosis CP. M.Littls was born in 2001. as neonatal 
praetemporarium, asphyxia neontalis, ischaemia cerebri neonati, 
haemorrhagia intracranialis and according to medical finding of 
psychologist in 2005. year disharmonic psychomotor development 
is slow downed on limit. In 2005, logopedic diagnosis evaluation 
was done to a girl, based on which were done program of treat-
ments. After 3 months of treatments it is noticed getting better in 
manipulative handiness, attention, visuo-motoral coordination, in 
all segments of visual, additive and tactile perception, in under-
standing of speech, giving names for notions from pictures, large 
amount of words, syntaxes on level of phrases, rashness in speech 
is followed with global motoric unrest, Fo is in coordination with 
pathology of glottis and posture, spontaneously performing of 
commands. After 5 months, playing games are justified, she is 
playing with other children, has better orientation in space, making 
evaluation of experiencing of body in space, noticing of relations 
in space, making progress in kinesthetic perception and in area 
of graphomotorics, by herself is starting communication with dif-
ferent persons (pragmatic communication), vocabulary is wider, 
words are complete with typical distortion, but comprehensive for 
surrounding, she is analyzing strip story with speech therapist, di-
rect with material or without previously seen material. Child went 
to regular pre-school kindergarten. Early logopedic stimulation 
had exceptional significance for this girl who had only physical 
treatment since she was 3.7 years old, with complete absence of 
logopedic treatment and advancing work since she was 2.5 years 
old, which did not influence her physical functions to be better.
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rolE oF thE DySphAgiA  communicAtion 
DiSorDErS rEhABilitAtion ShAring 
in multi-DiSciplinAry tEAmWorK 
rEhABilitAtion
Darwish A.S.
Phoniatrics & Neurorehabilitation, Physical Medicine & Rehabili-
tation Hospital, PMR Hospital Solibikhat, Kuwait, Kuwait

The Phoniatric clinic is one of the rehabilitation clinics dealing 
with communication, swallowing and educational habilitation and 
rehabilitation in pediatric rehabilitation group. It is important to 
improve the cognitive function and nutritional status of such patients 
to improve the quality of his life in early childhood and later the 
children will need to improve his quality of life by educational and 
vocational developing skills. Accordingly the children will have 
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better chances to share in the development of their quality of life, 
and improve their cognitive skills to be active part of the community 
instead of being overload. In this study we will show a comparative 
study between 2 groups of children with brain insults: Group A: 50 
patients (male and female aged between 4–6 years old) on regular 
communication, swallowingand educational rehabilitation program 
in physical medicine and rehabilitation hospital in Kuwait. Group 
B: 50 identical children in special needs schools have no rehabilita-
tion program before they are admitted to the school. Methods for 
evaluation: test will be applied to the 2 groups. 1).Arabic language 
test; 2) Social IQ; 3) Developmental parameter.  This study and its 
results will be discussed to find out whether the phoniatric clinic 
have a role to share in the rehabilitation program of those children 
as early as possible to improve their quality of life, or not.
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chArActEriSticS AnD AmBulAtion 
outcomES oF chilDrEn With trAumAtic 
BrAin injury 
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Introduction: Traumatic brain injury (TBI) is a leading cause of 
disability in the pediatric age group (1). children with TBI are often 
admitted to hospital-based comprehensive inpatient rehabilitation 
programs for intensive therapeutic services to regain their func-
tional abilities to allow them to return to their home and community 
(2). Aim: The aim of this study was to determine the demographical 
characteristics, complications and ambulation status of the children 
with TBI who were rehabilitated in an inpatient pediatric rehabili-
tation service. Patients and Methods: A total of 25 children, (21 
male, 4 female), with TBI, were included in the study. Age, sex, 
duration of disease (day), duration of rehabilitation stay (day), 
etiological factors and complications were recorded. Functional 
status of children was recorded as ambulatory and nonambulatory 
at admission and at discharge. Results: Most frequently reported 
etiological factor was traffic accident (76%) and the complications 
were spasticity (64%), and contracture (36%). Eight patients (32%) 
were ambulatory, 17 (68%) were nonambulatory at admission 
while 19 (76%) were ambulatory and only 6 (24%) were nonambu-
latory at discharge. Improvement of ambulatory status of children 
after rehabilitation program was statistically significant (p=0.001). 
The length of rehabilitation stay was significantly (p=0.04) 
longer in nonambulatory patients (47.52±24.43) when compared 
to ambulatory patients (28.75±13.39). Conclusion: Children with 
TBI demonstrated significant improvement in ambulatory status 
after rehabilitation program. The number of ambulatory patient  
increases after rehabilitation program and motor recovery is well. 
References: 
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iS thE conSErvAtivE trEAtmEnt thE FirSt 
option For iDiopAthic toE-WAlKErS? A 
cASE rEport
Atín M.A., Martín P., Ballestero R.
Universidad Complutense de Madrid, España

Introduction: Idiopathic toe-walking (ITW) is defined as persist-
ent toe-walking in the absence of developmental, neurological or 

neuromuscular conditions, after the age of two, first described as 
‘congenital short tendo calcaneu’. However, subsequent studies 
have suggested that ITW may be just another manifestation of a 
more global neurodevelopmental condition. Treatment for ITW 
has also been controversial. Cast treatment appeared to offer little 
long term improvement and surgery showed better results, but it 
can debilitate triceps and weaken push-off. Physiotherapy could 
sum up to casting for better and safer results. Aim: To show the 
effectiveness of a conservative treatment. Methods: We report 
the case of a 10-year-old boy, ITW with an ankle dorsiflexion 
of 84ºI and 86ºD knee extended and 96ºI and 94ºD knee flexed, 
gastrosoleus retraction and generalized hypotonia. He presented 
postural and gait anomalies, with a decreased balance and com-
plaints about occasional pain in heels and knees. The treatment 
consisted in casts (at least 12 hours/day) and a protocol of mas-
sage, passive triceps’ stretching and active exercises for enhance 
dorsiflexors’ activity, increase balance and improve posture and 
gait. These were taught to the child and his mother. Results: After 
two months the improvement was clear for posture, balance and 
gait (heel-stroke without bending trunk), with reduction of pain 
and an ankle dorsiflexion of 89ºL and 90ºR knee extended and 
98ºL and 100ºR knee flexed. The adaptation and adherence to 
the treatment were perfect. The orthopedic surgeon ruled out 
Achilles lengthening, but recommended the continuation of the 
treatment and periodical revisions. Conclusion: The efficacy of 
different treatment modalities is unclear, but detection and early 
conservative treatment with casts and physiotherapy could be 
effective to avoid early surgical management, which should be 
reserved for resistant cases. A program of massage, muscular 
rebalancing and posture, balance and gait re-education may 
improve falls, pain and other associated difficulties. Parents’ 
collaboration is essential. More studies are needed to determine 
the natural history and optimal treatment for ITW.
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BrAin microcirculAtion oF chilDrEn 
With cErEBrAl pAlSy By AcupuncturE
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Objective: To investigate the therapeutic action and value of 
acupuncture in Cerebral Palsy rehabilitation. Methods: 150 spasm 
Cerebral Palsy patients from 1.5 to 7 years old are randomly 
divided into three groups. Acupuncture group (group A): 50 pa-
tients are treated with head acupuncture and body acupuncture; 
Rehabilitation-training group (group B): 50 patients are treated 
with physical therapy of Bobath and Vojta methods. Acupunc-
ture add rehabilitation-training group (group C): In this group 
50 patients are investigated. Results: The total effective rate of 
group A and group C are obvious higher than that in group B. 
After treatment the DQ value of group A and group C are higher 
than that in group B (p<0.01). The improve rates of CT brain 
dysphasia and atrophy in group A and C are significantly higher 
than that in group B, The recover to normal rates of ECT brain 
blood stream in group A and C are obviously higher than that 
in group B. Results of TCD after therapy are better than those 
before therapy in group A [PI: 1.19±0.19 and 1.10±0.16; VP: 
(132.92±17.14) cm/s and (139.63±14.64) cm/s] and group C 
[PI: 1.18±0.24 and 0.91±0.19; VP: (131.84±15.93) cm/s and 
(139.68±15.66) cm/s. Conclusions: Acupuncture can obviously 
increase cerebral circulation, improve cerebral cell metabolism, 
promote partial or complete compensation of cerebral function 
and the restoration and function of plasticity of cerebral tissue 
in children with cerebral palsy.
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StuDy oF clinicAl minicirculAtion 
EFFEct oF lASEr rADiAtion For cErEBrAl 
pAlSy 
Liu Z. 
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University of Traditional Chinese Medicine, Foshan, Guangdong, 
China

Objective: To study the effect of lower intensity semiconductor 
laser radiation for clinical minicirculation of children with cerebral 
palsy. Methods: 50 children with cerebral palsy were treated by 
laser radiation and erythrocyte aggregation and nailfold micro-
circulation were tested after treatment. Results: Improvement 
rate of erythrocyte aggregation of laser radiation group (60.47%) 
is remarkably higher than that of control. Nailfold microcircula-
tion is obviously improved after treatment. Conclusions: Lower 
intensity laser radiation can improve the abnormal of erythrocyte 
aggregation and microcirculation disturbance.

p171
EXplorAtory DEvElopmEnt oF comBinED 
rEhABilitAtion trEAtmEnt For chilDrEn 
With cErEBrAl pAlSy
Liu Z.
Nanhai Affiliated Maternity and Children’s Hospital of Guangzhou 
University of Traditional Chinese Medicine, Foshan, Guangdong, 
China

Objective: To investigate suitable rehabilitation modality of our 
country to spread. Methods: We studied the applying of integrated 
traditional and western medicine-home rehabilitation modality for 
children with cerebral palsy (tri-combined cerebral palsy rehabili-
tation modality) form Oct 1999 to Oct 2005. It was the first time 
that to study the combination of TCM rehabilitation with Western 
medicine rehabilitation and home rehabilitation modality in interna-
tional and have an advantage of the technique of same kind. Results: 
The effective rate of 684 patients (80.4%) was significantly higher 
than that of Western medicine rehabilitation group (32%). And we 
took the leader of reporting the recovery rate of cerebral atrophy 
and dysplasia (31%) of cerebral palsy after treatment, significantly 
higher than that of treated by rehabilitation training only (2.56%). 
The study illuminated the dominant position of TCM and western 
medicine rehabilitation. After the study of molecular biology, etiol-
ogy, haemodynamics, and microcirculation, brain electrophysiology, 
imaging, we also proved that the combined rehabilitation modality 
can promote the function rebuilding of nerve cell. We carried out 
home rehabilitation for children with cerebral palsy at home, edited 
and published series teaching material including book and VCD 
and replenished the vacant of internal. We published 20 paper’s 
articles and one was included by ISTP and 20 times were cited. The 
opinion of the evaluation committee is that the study achieved the 
level of domestic leading and international advanced. Conclusion: 
The rehabilitation modality can effectively degrade mutilation rate 
of cerebral palsy and relieve mind and economy burden of family 
and society. 
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clinicAl oBSErvAtion on EFFEct oF 
clEAring thE govErnor vESSEl AnD 
rEFrEShing thE minD nEEDling on hEAD 
SpEci AnD ct ScAnning oF KiDS With 
cErEBrAl pAlSy
Liu Z.
Nanhai Affiliated Maternity & Children’s Hospital of Guangzhou 
University of TCM, China

Aim: To investigate action and value of acupuncture in Cerebral 
Palsy rehabilitation. Methods: 100 spasm Cerebral Palsy patients 
from 2 to 7 years old were randomly divided into two groups. 
Acupuncture group: 50 patients were treated with head acupuncture 
and body acupuncture; Rehabilitation-training group: 50 patients 
were treated with physical therapy of Bobath and Vojta methods. 
Results: The total effective rate acupuncture and rehabilitation-
training group were obvious higher than that of rehabilitation-train-
ing group. After treatment the DQ value of rehabilitation-training 
+ acupuncture group were higher than that of rehabilitation group 
(p<0.01). In acupuncture and rehabilitation-training group were 
higher than that of rehabilitation group (p<0.01). In acupuncture 
and rehabilitation-training group, improvement rate of brain dys-
phasia, brain atrophy in skull CT and recovery normal rate of skull 
SPECT were obvious higher than that of rehabilitation-training 
group(t=4.731 t=5.971 p<0.01). Conclusions: Acupuncture can 
obviously increase cerebral blood flow (CBF) and improve cer-
ebral cell metabolism, promote partial or complete compensation 
of cerebral function and the restoration and function of plasticity 
of cerebral tissue in children with cerebral palsy. 
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EDucAtion rEhABilitAtion oF chilDrEn 
With mEntAl rEtArDAtion
Liu Z.
Nanhai Affiliated Maternity and Children’s Hospital of Guangzhou 
University of Traditional Chinese Medicine, Foshan, Guangdong, 
China 

Objective: To seek effective methods of home education for the re-
habilitation of children with mental retardation and improve the life 
quality of handicap children. Methods: 86 children aged range from 
3 to 9 years with mental retardation were treated with home edu-
cation rehabilitation. After acquired the general information and 
requirements of home education rehabilitation, training of home 
education rehabilitation were given to the parents in accordance 
with ‘Portage early education course’, ‘early education project of 
Chinese children’, ‘family rehabilitation training/massage VCD’, 
‘handbook of home rehabilitation for the children with cerebral 
palsy’. In order to understand the psychological developmental 
feature of children with mental retardation and work out the indi-
vidualization home education rehabilitation program, each child 
was regularly assessed and guided. The education rehabilitation 
program was enforced by the parents guided by the rehabilita-
tion doctors and the intelligence development state was tested 
regularly. Results: The results showed that after systemic home 
education rehabilitation, the intelligence and adaptive behavior of 
children with mental retardation could be improved. 21 children 
were excellence, 55 were effective, 6 were better than before and 
4 were ineffective. 20 children were adopted to elementary educa-
tion organization. Conclusion: Stable and practical individualized 
home education rehabilitation service for the children with mental 
retardation can promote the healthy development of cognition, 
speech, social adaptation.
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A normAtivE gAit DAtABASE For chilDrEn 
AgED From 6 to 12
Wieczorek V., Ramatte J., Faupin A., Thevenon A.
University Hospital, Physical Medicine and Rehabilitation, Lille, 
France 

Introduction: Gait analysis is often performed in ill or handicapped 
children in order to assess locomotor skills and the efficacy of 
therapy. Nevertheless, data on gait parameters in healthy children 
are scarce and come from small study populations. Objectives: To 
build a normative database of temporal and spatial gait parameters 
for healthy children aged from 6 to 12 years. Method: The chil-
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dren’s height and weight were recorded. A clinical examination 
was used to exclude subjects with pathological conditions that 
clearly altered walking ability. Children wearing orthopaedic 
soles were also excluded. The remaining children were asked to 
walk barefoot and ‘as naturally as possible’ along a 7-m GAIT 
Rite® portable walkway system. The recorded parameters were 
as follows: ambulation time on the walkway, velocity, cadence, 
stride length and duration, step length, width and duration, single 
support time and double support time. Results: 30 girls and 30 boys 
from each year group participated in the study. The height values 
ranged from 110 cm to 159 cm. Mean values and standard devia-
tions for all parameters are given for both genders and in every 
year group and every height class. Discussion and Conclusion: 
We believe that this new database will be useful for therapists 
involved in the assessment and rehabilitation of children with 
motor impairment.  
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clinicAl AnD inStrumEntAl EQuinuS Foot 
clASSiFicAtion in AmBulAnt cp chilDrEn
Benedetti M.G.1, Ferrari A.2, D’Apote G.1, Frizziero A.1, 
Giannini S.1

1Movement Analysis Laboratory, Istituto Ortopedico Rizzoli, Bo-
logna; 2Child Rehabilitation Unit, Reggio Emilia, Italy

Introduction: Correct diagnosis of equinus foot in Cerebralk Palsy 
(CP) children is of paramount relevance for consequent therapeutic 
choice. This study is aimed to integrate clinical and instrumental 
assessments in the classification of equinus foot in ambulant chil-
dren with spastic forms of CP, according to Ferrari’s diagnostic-
therapeutic algorithm. The hypothesis is that clinical diagnosis can 
be evidenced by recurrent anomalies in Gait Analysis (GA) data, 
which can make objective the assessment usually depending on the 
clinician experience. Methods: Nine children (11.2±4.11 years), 
5 diplegics and 4 hemiplegics, were evaluated. The first part of 
the study was the clinical assessment performed by a physiatrists 
expert in CP, using the Ashworth scale, the joint range of motion, 
muscle strength, muscle tone, muscle length, and Gross Motor 
Function Measure (GMFM). The second part of the study was 
the instrumental evaluation with Gait Analysis and dynamic EMG 
performed by a physiatrists expert in GA, blinded to the clinical 
diagnosis of equinus. Results: After the clinical assessment of 
these children, they were assigned to 8 different equinus catego-
ries. Since different forms of equinus can be present in the same 
patient, we were able to clinically classify 21 types of equinus in 
15 feet (5 children diplegics, 4 hemiplegics, 1 controlateral foot 
in an hemiplegic child). Gait Analysis and EMG confirmed the 
equinus assignment in 20 out of 21 types; moreover Gait Analysis 
found 2 more types of equinus. Therefore the index of agreement 
between clinical and instrumental assessments, expressed by the 
Cohen’s Kappa was 84.7%. Conclusions: In conclusion this pilot 
study supports the hypothesis that clinical diagnosis according to 
Ferrari’s Classification of Equinus foot can be recognized even by 
means of gait data, making the clinical decision less arbitrary.
Reference:
1.  Ferrari A, Cioni G. Le forme spastiche della Paralisi Cerebrale Infantile. 
Guida all’esplorazione delle funzioni adattive. Ed. Sprinter, 2005.
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ElEctrothErApy oF FunctionAl 
oBStipAtionS in chilDrEn
Cirovic D., Petronic I., Nikolic D., Dzamic D., Lukac M., 
Krstic Z.
University Children’s Hospital, Belgrade, Serbia

Purpose: The purpose of this study is to stress out effects of elec-
trotherapy in treatment of functional disorders of bowel control in 
children that are previously role out structural anomalies. Methods: 

At University children’s Hospital in Belgrade during 2006–2007 
years period we evaluated 24 children age between 6 to 10 years with 
functional obstipations. First group of 12 children was treated by 
bowel management and electrotherapy. Second group of 12 children 
was treated only by bowel management. We applied electrotherapy: 
exponential current (EC) and transcutaneal electrical nervous stimu-
lation (TENS). In EC, electrodes were placed on anterior abdominal 
wall, while in TENS application electrodes were placed on paraver-
tebral site at the level of S2–S4. In all patients 4–5 therapy rounds 
were induced. Control examinations were done on every 3 months 
for one year. Results: During the treatment in 9 patients from first 
group we achieved faster and better bowel emptying compared to 
same results only in 4 patients in second group. After 6 months in first 
group better results were achieved in 1 more patient, while in second 
group we had no additional patients with signs of improvement. After 
one year in first group 11 (91.67%) patients were with satisfactory 
results of improvement, while in second group 7 (58.33%) patients 
achieved significantly better results compared to beginning of treat-
ment. Conclusions: Treatment of patients with functional bowel dis-
orders pointed out that implementation of electrotherapy procedures 
beside bowel management is significantly efficient than therapy with 
bowel management alone. Electrotherapy is painless, safe, easily 
for application and children are more comfortable in accepting one. 
This study suggests implementation of electrotherapy procedures 
as additional method in treatment of patients with functional bowel 
disorders due to its benefit.
References:
1. Milla P, et al. Motility disorders in childhood: Working Group Report of 
First World Congress of Pediatric Gastroenterology, Hepatology and Nutri-
tion. J Pediatr Gastroenerol Nut 2002; Suppl 2: S187–95

2. Loening-Baucke V. Biofeedback treatment in children with functional 
constipation: A critical review. Dig Dis Sci 1996; 41: 65–71

3. Markwell SJ. Physical therapy management of pelvi/perineal and perineal 
pain syndromes. World J Urol 2001; 19: 194–9 
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EvAluAtion oF thE impAct in thE 
FunctionAl ABility oF rEtt SynDromE
Monteiro C.B.M., Graciani Z., Torriani C., Cyrillo F.N., 
Fernandes S.M.S., Kok F.
Faculdades Metropolitanas Unidas, Physiotherapy, São Paulo, 
Brazil

Introduction: Rett Syndrome (RS) is a progressive neurological 
disturbance of genetic cause due to mutations, usually sporadic, of 
the gene known as MECP2 (1). This syndrome affects, principally, 
female individuals, and in rare exceptions, boys. RS presents as 
main characteristics: stagnation in psychomotor development; 
loss of interest for people and objects; and largely manual stere-
otypes. Aim: The aim of this study is to evaluate and present the 
difficulties related with the functional abilities in patients with 
Rett Syndrome. Patients and Methods: For the execution of this 
work, PEDI (Pediatric Evaluation of Disability Inventory) (2), an 
instrument that measures the capacity of the child, was used. It 
consists of an evaluation through applied questionnaire to the par-
ents or caregivers that quantifies the dysfunctions that the children 
present, considering the functional abilities of: self-care; mobility 
and social function. As much, 66 girls with Rett Syndrome were 
evaluated with an average age of 9.98 years, varying from 2 to 27 
years of age. Results: Considering self-care, of the 73 evaluated 
activities, 34 (46.6%) were not accomplished by any child, in 
social function 33 (50.8%) of the 65 evaluated and in mobility of 
the total of 59 activities, 4 (6.8%) they were not accomplished by 
any child. Following are the averages of each functional ability 
followed by the maximum and minimum values: Self-care: 13.09 
(minimum 1.37/maximum 36.99), mobility: 35.04 (minimum 3.39/
maximum 83.05) and social function: 9.71 (minimum 0/maximum 
27.69). Conclusion: It is important to emphasize that the greatest 
difficulty observed was in the area of social function, and as the 
area with the greatest functional ability was mobility.
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References: 
1. Amir RE, et al. Rett syndrome is caused by mutations in X-linked MECP2, 
encoding methyl-CpG-binding protein 2. Nat Genet 1999; 23: 185–8.

2. Haley SM, et al. Pediatric evaluation of disability inventory (PEDI).
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trAnSFEr AnD locomotion ABilitiES 
oF pAtiEntS With rEtt AnD AngElmAn 
SynDromE
Monteiro C.B.M., Graciani Z., Torriani C., Cyrillo F.N., 
Fernandes S.M.S., Kok F.
Faculdades Metropolitanas Unidas, Physiotherapy, São Paulo, 
Brazil

Introduction: Any change so much structural as numeric of the 
genes can alter the genetic expression. Two syndromes that have 
genetic alteration are syndromes of Rett (RS) and of Angelman 
(AS). The diagnosis of these syndromes is very difficult to establish 
and it can be easily confused since in certain phases they present 
behavioral characteristics and similar motor deficits. Due to the 
similarities in the motor characteristics, both syndromes present 
difficulties in transfer and locomotion making it fundamental for 
the physiotherapist to verify the differences that occur among the 
syndromes. Aim: Compare the transfer and locomotion abilities of 
patients with Rett and Angelman Syndrome. Patients and Meth-
ods: Participating in this study were 67 subjects with RS and 22 
with AS. All the patients were submitted to Pediatric Evaluation 
of Disability Inventory (PEDI) (1), which analyze the principal 
functional abilities and difficulties of a child. PEDI is divided 
into three areas related to self-care, mobility and social function. 
However, for this study the mobility area was considered with 
59 related activities in the sub areas of transfer and locomotion. 
Results: In the sub area related to transfer, the children with AS 
accomplished, on average, 69.89 (±25.36) of the activities and 
the patients with RS – 37.25 (±24.85). In the sub area related to 
locomotion, the patients with AS presented an average of 68.83 
(±28.95) and the patients with Rett 33.52 (±31.39). Conclusion: 
Analyzing the results, in spite of the difficulties and diagnostic 
confusions that occur among the two diseases, mainly due to the 
characteristic stereotyped movements and motor similarities, it 
was verified that the patients with AS present more motor abilities 
when compared with patients with RS. It is important to emphasize 
that statistical significance exist (p=0.0023) as much in transfer 
as in locomotion, in both, with RS presenting greatly inferior 
average scores than AS.
Reference: 
1. Haley SM, Coster WJ, Ludlow LH, Haltiwanger J, Andrellas P. Pediatric 
evaluation of disability inventory (PEDI). Boston: Boston University; 
1992.
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WilliAmS SynDromE AnD ScolioSiS – A 
cASE rEport 
Filipe F., Camacho S., Almeida S., Couto E., Sancho J. 
Dept. of Physical Medicine and Rehabilitation, Curry Cabral 
Hospital, Lisbon, Portugal 

Introduction: The Williams Syndrome (WS) is an autosomal domi-
nant disorder, resulting from a microdelection in chromosome 7. 
It is a rare disorder, being the prevalence estimated between 1 in 
7,500 to 20,000 live births. It is characterized by derangements in 
multiple body organs and systems, such as dysmorphic facies with 
combination of the following facial features: short upturned nose, 
flat nasal bridge, long philtrum, flat malar area, wide mouth, rood 
lips, dental malocclusion, spaced teeth and micrognatia. Supraval-
vular aortic stenosis, hypercalcemia, attention deficit, hyperactivity 
disorder and mental retardation are usually present. Other findings 

include: joint hypermobility, scoliosis, kyphosis and lordosis. In 
addition to kariotype, fluorescent in situ hybridization (FISH) 
should be performed in patients in whom Williams Syndrome 
is suspected. Clinical features are evident from birth throughout 
adulthood. Cardiovascular diseases account for most of the early 
mortality associated with Williams Syndrome. A strong suspicion 
and early diagnosis are fundamental in this cases. Case Report: 
We report a case of W.S. in a 14-year-old boy with scoliosis. In 
the past personal history this child presented palatine cleft, inter-
ventricular communication, supravalvular aortic stenosis (SVAS), 
delay in psychological and motor areas and scoliosis. The diagnosis 
of WS was established after genetic exams. He was observed in 
our department for scoliosis evaluation and management. The 
authors present this case for is rarity and complexity in terms of 
the treatment strategy.
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EFFEctS oF 3-yEArS poStopErAtivE 
rEhABilitAtion progrAm in chilDrEn 
With SpAStic pArAplEgic cErEBrAl pAlSy 
Zavaleanu M.1, Rosulescu E.1, Avramescu T.1, Danoiu S.2, 
Dragomir M.3, Ilinca I.1

1Dept. of Physical Therapy, University of Craiova, Craiova; 
2Physiopathology Dept., University of Medicine Craiova, Craiova, 
Romania 

Introduction: Abnormalities of gait and diminished ambulation are 
common in children with spastic diplegic cerebral palsy. Muscle 
tendon surgery may improve these impairments by increasing 
joint motion and allowing for normal musculoskeletal alignment 
throughout gait. Aim: This study was designed to investigate the 
long-term effects of 3 years rehabilitation program on joint mobil-
ity, spasticity and gross motor function after muscle tendon surgery 
in children with diplegic cerebral palsy. Patients and Methods: 
This study included 20 children with spastic diplegic cerebral 
palsy (CP), age range 7–12 years; 14 received exercise training 
and physiotherapy 50 min, four times per week, for 3 years, which 
started about 1 month after the surgery. Six study participants 
withdrew for various reasons before the completion of the second 
year. Evaluation was conducted through Gross Motor Functional 
Measurement (GMFM), Modified Ashworth Scale, passive range 
of motion (ROM) of hip extension and abduction, knee exten-
sion and ankle dorsiflexion, assessed before rehabilitation (0), 
1 year (1), 2 year (2) and 3 year (3) after the surgery. Data were 
analyzed by determining the mean of each variable for subjects at 
each assessment. Results: Three years after surgery, the functional 
status was improved in most of the 14 subjects. They showed 
improvement in GMFM scores (in domains four – standing and 
five – walking, running and jumping). The long term rehabilitation 
and muscle-tendon releases resulted in improvements in passive 
range of motion in the lower extremities three years postsurgery. 
On average for all subjects, hip extension, hip abduction, knee 
extension, popliteal angle and ankle dorsiflexion increased. Con-
clusion: Long-term rehabilitation exercise program that starts soon 
after the operation of patients with CP was beneficial and leads to 
significantly greater functional motor improvement at three years 
of treatment, in terms of ROM and GMFM.
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thE pAttErn oF phonologicAl procESSES 
in chilDErn’S SpEEch AgED 2 to 4 yEArS 
Ghasisin L., Jalilevand N., Kamali M.
Rehabilitation School, Dept. of Speech & Language, Isfahan, 
Iran

Description: In the initial years of speech growth, children use pho-
nological processes in order to simplify the pronunciation of adult’s 
words. According to Brental & Bankson Phonological processes 
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are mental performances which replace classes of sound which 
are more conveniently articulated for harder classes. Application 
of phonological processes reflects natural capacity and limitations 
of children’s articulation system. The importance of phonological 
processes in speech and language pathology lies in the diagnosis, 
assessment, and treatment of articulation disorders. This study aims 
to derive phonological processes of one and two syllable words in 
a group of Farsi speaking children for determining phonological 
processes in Iranian children. Methods: This is a cross-sectional 
descriptive study containing sixty Farsi speaking 2 to 4 year old 
children selected from 10 nurseries in Isfahan city. The children 
did not have any problems regarding speech movement and hear-
ing based on screening test, health child note and parents or tu-
tors statements. The test used included 135 mono and disyllable 
words that were selected according Persian consonant inventory. 
Children named up to 135 pictures of words that were selected 
such that all consonant were repeatedly sampled in all word posi-
tions in monosyllabic and disyllabic words. Results: The derived 
phonological processes of one and two syllable words included: 
Weak Syllable Deletion, Final Consonant Deletion, Reduplication, 
Consonant Harmony, Cluster Reduction, Epenthesis, Metathesis, 
Stopping, Fronting, Gliding, Backing, Deaffrication, Affrication, 
Denasalization, Lateralization, Frication, and initial Consonant 
Deletion. More over, other phonological process occurred which 
are not defined in the resources such as /j, r, l /were replaced by 
/d/. Conclusions: Because the results are very expanding, they 
will be interpreted in the main article. Meanwhile some of the 
most important findings comprise: 1) Results proved that usage 
of phonological processes declined from 2 to 4 ages; 2) Some 
of the most pervasive phonological processes included: Cluster 
Reduction Deaffrication, Lateralization. 3) Many of the speech 
errors particular for elder children were only in disyllabic words 
especially words which have consonant cluster.  
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rElAtionShipS oF vErBAl motor control 
AnD motor SEvErity in chilDrEn With 
SpAStic cErEBrAl pAlSy
Chen C.L.1, Wu C.Y.2, Chou S.W.1, Tang S.F.T.1,  
Wong A.M.K.1

1Dept. of Physical Medicine and Rehabilitation, Chang Gung Me-
morial Hospital, Taipei; Graduate Institute of Early Intervention, 
Dept. of Physical Therapy and 2Dept. of Occupational Therapy, 
Chang Gung University, Taoyuan, Taiwan

Introduction: The speech production for communication is often 
impaired in cerebral palsy (CP). Problems in speech production 
may be a direct result of the verbal motor impairment due to a 
disturbed motor control in CP. Aim: This study is to investigate 
the relationships of verbal motor control and motor severity in 
children with spastic cerebral palsy. Patients and Methods: We 
collected 33 children with spastic CP having good speech intel-
ligibility. The children were classified into two groups: group A 
(spastic diplegia (SD) or hemiplegia (SH), n=17) and group B 
(spastic quadriplegia, n=16). All children received Intelligence, 
Language, modified Verbal Motor Production Assessment for Chil-
dren (VMPAC), including global motor control, focal oro-motor 
control, and sequencing subtests, speech intelligibility, CP types, 
and Gross Motor Functional Classification System (GMFCS) as-
sessments.It was considered as statistical significance if p<0.05. 
Results: Group A had better VMPAC scores, intelligence, and 
language functions than group B (p<0.05), although there was no 
significant difference in the speech intelligibility scores between 
both groups. Correlation analysis indicated the all modified VM-
PAC scores had highly negative relationships with CP types (rho 
<–0.69, p<0.01) and GMFCS scores (rho <–0.52, p<0.01). All 
modified VMPAC scores were correlated positively with intel-
ligence quotients (rho >0.36, p<0.01). Most modified VMPAC 
scores had positive relationships with language functions of oral 
comprehensions, verbal expression, and global language functions 

(rho >0.39, p<0.01). Conclusion: Motor severity had a relationship 
with verbal motor control in children with CP. The intelligence 
and language functions were also correlated with verbal motor 
control in children with CP. Children with spastic quadriplegic 
CP had more severe verbal motor impairment than diplegic or 
hemiplegic CP, even though both groups had good and matched 
speech intelligibility. Future research is focus on investigating the 
mechanism of verbal motor control for children with CP through 
kinematic and electromyographic analysis. 
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Amniotic BAnD SynDromE: tWo clinicAl 
cASES
Machado Vaz I., Teles J., Abreu S., Castelo Grande C.
Hospital de S. João, Serviço de Medicina Física e de Reabilitação, 
Porto, Portugal

Introduction: Amniotic band occurs sporadically in approximately 
1:1200 to 1:1500 live births and resulting in amputations, constric-
tions and other deformities, mainly affecting the limbs. The exact 
etiology remains undetermined and its natural course unpredict-
able. Outcome depends on the severity associated malformations. 
Aim: The authors present 2 clinical cases of this rare syndrome, 
both presenting with severe limb malformations. Patients and 
Methods: The first case, HS, presents with agenesia of the distal 
phalanges and sindactilia of the medial and proximal phalanges 
of 2nd to 5th fingers of the left hand, popliteal pterygium and club 
foot on the left inferior limb. The second case, LSM, presents with 
agenesia of the distal phalanges and sindactily of the proximal 
phalanges of 2nd to 5th fingers on the left hand, popliteal pterygium 
and foot disruption on the inferior right limb, agenesia of the 
cruciate ligaments and a severe club foot on the left inferior limb, 
ano-rectal malformation and supra-umbilius hernia. Treatment 
options include rehabilitation, orthopaedic and surgical repair 
and will be discussed in detail. Conclusion: The authors aim to 
highlight the severe clinical and functional challenge in this rare 
disorder. Choices regarding treatment options are difficult and have 
to integrate cosmetic, functional and clinical aspects.
References:
1. Bodamer OA, et al. Atypical presentation of amniotic band sequence. 
American journal of medical genetics. April; 2001 
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rhomBEncEphAloSynApSiS DiAgnoSED in 
chilDhooD: 2 nEW cASES oF gomEZ-lopEZ-
hErnAnDEZ SynDromE?
Van der Looven E.R.1, Ribbers G.M.2, Mortier G.3, 
Vanderstraeten G.4

1Dept. Physical Medicine and Rehabilitation, University Hospital, 
Ghent, Belgium; 2Rijndam Rehabilitation Centre and Erasmus 
Medical Centre, Rotterdam, The Netherlands; 3Dept. Medical 
Genetics, University Hospital, Ghent; 4Physical Medicine and 
Rehabilitation, University Hospital, Ghent, Belgium

McKusick (1969) states: ‘…among the several hundred thousand 
patients in institutions for the mentally retarded in this country, 
many as yet undelineated syndromes exist…but because each 
is an isolated case the physician does not know what to make 
it…at single case may not impress: it may take two to arouse 
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suspicion that a discrete entity is involved.’ Rhombencephalo-
synapsis (RES) is a cerebellar malformation of which 50 cases 
have been described worldwide. It is characterised by vermian 
agenesis or hypogenesis, fusion of the cerebellar hemispheres 
and the dentate nuclei. Supratentorial abnormalities can be as-
sociated. Hydrocephalus or ventriculomegaly, dysgenesis of the 
corpus callosum and absence of the septum pellucidum are the 
most common associated anomalies. Fused thalami, tectum and 
fornices, hypoplasia of the temporal lobes, olivar nuclei, anterior 
commissure and optic chiasma, and agenesis of the posterior lobe 
of the pituitary can occasionally be seen. Extracranial anomalies 
are very rare and may involve musculoskeletal, urinary tract, 
cardiovascular and respiratory systems. Non-specific dysmorphic 
features such as low set ears, hypertelorism and high arched 
palate are also reported by several authors. The clinical presenta-
tion and prognosis vary depending the associated supratentorial 
anomalies. RES results from a disturbed development of the 
cerebellum between 28 and 41 days of gestation. There is still 
discussion whether the cerebellar malformation is due to undi-
vided or to fused hemispheres. We report 2 new cases of RES 
diagnosed by magnetic resonance imaging (MRI) in living boys 
. Both boys showed cognitive and motor developmental delay, 
dysmorphic features, signs of cerebellar dysfunction and behav-
ioural problems. We argue that in these cases RES may be part 
of a the Gomez-Lopez-Hernandez syndrome (GLH) syndrome, 
or cerebello-trigeminal-dermal dysplasia. This is an even rarer 
condition characterised by the triad of bilateral bands of temporal 
alopecia, trigeminal anesthesia and midline rhombencephalosyn-
apsis. Phenotypic manifestations may be associated. Twelve GLH 
patients have been documented worldwide since 1979. If we find 
two more cases in Belgium, we can argue that there must be more 
undiagnosed patients. One of the interests of diagnosing rare syn-
dromes is looking for the best prevention of late complications, 
searching for the most appropriate treatment, giving adequate 
information to the parents by comparing the presenting cases with 
older living individuals. We see for instance that children with 
GLH develop severe psychiatric problems in growing older. This 
advocates an early psychiatric follow-up and treatment. Physical 
treatment has been shown in the different cases to benefit the 
motor development of the children. In this review we compare 
clinical, radiological, behavioural characteristics of the 14 cases 
in order to look for more relationships.
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EArly DiAgnoSticS AnD phySicAl thErApy 
protocolS in trEAtmEnt oF chilDrEn 
With oBStEtricAl plEXuS BrAchiAliS 
lESion 
Petronic I., Cirovic D., Brdar R., Raicevic M., Nikolic D.
University Children’s Hospital, Belgrade, Serbia

Introduction: Obstetrical lesions of plexus brachialis are clini-
cally manifested at birth with loss of motoric muscles functions 
and sensibility inervated by affected nerves. Diagnosis is made 
by clinical examination, neurophysiological evaluations, ra-
diology techniques. Based on level and severity of lesions we 
implement rehabilitation program that include physical therapy 
and continuous follow-up with consultations by neurosurgeons 
and orthopedists. Aim: To maximally restore lost function of 
paralytic muscles, mainly muscle strength, further to prevent 
atrophy and contracture as well as to restore movement coordi-
nation and scheme of affected extremity. Patients and Method: 
During 2002–2008 at University children’s Hospital in Belgrade, 
Serbia we evaluate 194 children with lesion of bachial plexus, 
16 patients with lesion of upper type (Erb Duchenne) and 9 
children with lesion of lower type (Klumpke Degerine), while 
other were with complete lesion. Clinical examination included: 
functional status estimation that combined with neurophysiologi-
cal evaluations, electromiography (EMG) and somatosensory 
evoked potentials (SEP) point out level and severity of lesion. 

Rehabilitation program is individual and includes: functional 
positioning of extremity with introduction of thermo, electro and 
kinesitherapy, while in later stage hydro, kinesi- and occupational 
therapy. In cases where surgery treatment was needed, physical 
therapy was introduced in postoperative period. Results: Our 
results showed that reinervational potentials in EMG and SEP 
during first 3 months point out neuropraxic lesions with good 
recovery prognosis. Denervational potentials after 3 months 
point out poor prognostic results with presence of neurotmesis 
when additional diagnostic evaluations are needed with surgical 
intervention in some cases. Physical therapy is maintained dur-
ing growth continuously. Conclusion: Recovery of children with 
brachial plexus lesion is specific and is due to severity of lesion, 
physical therapy and rehabilitation program. Early diagnostics 
and therapy is important in prevention of permanent sequeles 
and best functional recovery.
References:
1. Pitt M, Vredeveld JW. The role of electromyography in the management 
of obstetric brachial plexus palsies. Suppl Clin Neurophysiol 2004; 57: 
272–9. 

2. Bisinella GL, et al. Neurophysiological prediction of outcome in obstetric 
lesions of the brachial plexus. J Hand Surg [Br] 2003; 28:148–52.
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ASSESSmEnt oF rEgionAl gABAA rEcEptor 
BinDing uSing 18F-FluoroFlumAZEnil 
poSitron EmiSSion tomogrAphy in 
SpAStic hEmiplEgic cErEBrAl pAlSy
Park C.I.1, Lee J.D.2, Rha D.W.1

Yonsei University College of Medicine, 1Dept. and Research Insti-
tute of Rehabilitation Medicine and 2Division of Nuclear Medicine, 
Dept. of Diagnostic Radiology, Seoul, Korea

Introduction: The pathophysiological mechanisms related to 
motor dysfunction in spastic cerebral palsy (CP) remain poorly 
understood. A number of imaging studies including diffusion 
tensor imaging (DTI) have demonstrated morphological abnor-
malities in hemiplegic CP patients. In addition to morphological 
and anatomical abnormalities, however, various neurotransmit-
ters are thought to be involved in the pathogenesis of spastic 
CP. Aim: To investigate the GABAergic role in abnormal motor 
functions in spastic hemiplegic CP patients with regard to the 
imbalance between excitatory and inhibitory functions with 
positron emission tomography (PET) imaging using GABAA 
binding readiotracer, [18F]-fluoroflumazenil (FFMZ). Patients 
and Methods: Eight patients (3 males and 5 females, mean age 
11.3±4.7 years old) with spastic hemiplegic CP (4 left and 4 
right) and 16 healthy persons (9 males and 7 females, mean  
age 21.0±1.2 years old) were enrolled. The inclusion criteria for 
hemiplegic CP were the patients who have white matter lesions 
without cortical injury confirmed by 3-T brain MRI. Subjects 
underwent PET imaging after injection of 0.14mCi/kg of [18F]-
FFMZ. We obtained PET scans according to the dynamic protocol 
(60 frames×10s, 40 frames×15s, 20 frames×30s, 30 frames×60s) 
for a total acquisition time of 60 min. Statistical parametric  
mapping (SPM) analysis was used to compare the GABA receptor 
PET imaging between groups (uncorrected p<0.001).(1) DTI data 
acquired by 3-T MRI were also analyzed. Results: SPM analysis of 
cerebral GABA receptor PET imaging showed increased GABAA 
receptor binding in the affected motor cortex in spastic hemiplegic 
CP patients compared with normal controls. Fractional anisotrophy 
value from DTI analysis was decreased at the corticospinal tract 
in affected side. Conclusion: As GABAA receptor signaling modu-
lates the function in the motor cortex, increased GABAA receptor 
binding in the motor cortex might play an important role in poor 
motor control in patients with spastic hemiplegic CP.
Reference: 
1. Lee JD, et al. Assessment of regional GABA(A) receptor binding using 
18F-fluoroflumazenil positron emission tomography in spastic type cerebral 
palsy. NeuroImage 2007; 34: 19–25. 
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rElAtionShip BEtWEEn rEADing AccurAcy 
AnD viSuAl mEmory oF WorDS in normAl 
FArSi-SpEAKing chilDrEn
Rezaei P.1, Pourgharib J.2, Haghani H.2

1Isfahan University of Medical Science, Isfahan; 2Iran University 
of Medical Science, Tehran, Iran
Introduction: Success in the task of reading a paragraph or longer 
material in class or for homework depends on: reading speed, read-
ing accuracy, the ability to sustain concentration while reading, 
comprehension of the material, and retention of what is read. A 
weakness in any of these factors in reading will lower the likeli-
hood of successful reading. The inability to form a mental image 
of (visualize) words can be interpreted as having a poor visual 
memory. This inability is an enormous problem as, particularly 
without the knowledge of phonics and language structure, children 
have no notion of what to put on paper. Aims: The main goal was to 
explore relations between reading accuracy and visual memory of 
words in first grade students in total sample and also according to 
children’s sex. Methods: This study was of a descriptive – analytic 
cross – sectional one. A sample of 180 students (90 males and 90 
females) was selected from the first grade primary school – age 
children with a normal developmental history. Reading accuracy 
was assessed with the Standardized Reading Test for Farsi speaking 
children reading accuracy subtest and visual memory ability was 
assessed with the Durrell Reading Test visual memory subtest. After 
choosing the samples, they were asked to read the text aloud and 
their voices were recorded for the analysis of errors (substitutions, 
omissions, repetitions, corrections and reversals) made in reading 
text. After that visual memory test was performed. Results and 
Conclusion: The results showed correlation between reading ac-
curacy and visual memory (p<0/000) in total sample. Comparison 
between the means of males and females showed no significant dif-
ference (p>0/05) on the test of reading accuracy and visual memory 
of words. Slow and/or inaccurate word reading performance can 
greatly inhibit reading comprehension performance because of a 
number of cognitive skills - auditory perception and memory (In-
formation, Arithmetic and Digit Span),visual perception, memory, 
sequencing and hand-eye co-ordination (Picture completion and 
Arrangement, Coding, Mazes). Literacy skills require good visual 
recall for words, good phonological skills and kinaesthetic strengths. 
These skills make for fluency in spelling and handwriting. If there 
are weaknesses in these areas, literacy difficulties will follow. 
Small group of children have visual memory problem. They may 
actually reverse letters or words. They have difficulty matching 
the word image on the page with a previously image in their brain. 
So it seems that visual memory should be tested in any child who 
is entering primary schools to determine any potential problem in 
reading. We can provide practice for the student in retelling a group 
of objects/pictures shown for five (5) seconds and then hidden from 
sight (visual). In this manner, the student must come to learn that 
they have some responsibility in developing their own attending and 
memory skills. Our findings suggest that visual memory of words 
may play role in reading accuracy.  
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ASSESSmEnt oF SpinAl corD moBility 
in chilDrEn With chronic movEmEnt 
DiSEASES
Targosiński P.
University of Physical Education Warsaw, Warsaw, Poland

Introduction and Objective of Study: Effects of various, and some-
times negative, factors seen in childhood are of a potential effect on 
functioning of people in their mature and senior ages. Examination 
of the range of movement of spinal joints of children with chronic 
movement diseases will facilitate a proper assessment of the body 
in its growing stage. Contrary to appearances the documenting of 
the ranges of motion is not easy. Existing standards concern adults 

(age intervals that are most often seen are: I 18–40, II 41–60, III 
61–85 years), The experiment has been performed within the scope 
of statutory research (Ds-80) financed from the Warsaw Academy 
of Physical Education funds.Material and Method: Range of spinal 
mobility was examined in children. Examinations covered a group 
of 100 children. Qualified for assessment of the range of move-
ment of spinal joints were those children with movement diseases. 
Said ranges of movement were determined using SFTR method. 
Examinations were conducted in two age groups: 6–9 and 10–15 
years. Measurements of ranges of motions in spinal joints were car-
ried out using the generally applied SFTR method. The following 
motions of the spine were examined: -bending and straightening of 
neck section, -side bends (left and right) in neck section, – turning 
motions (CW and CCW) in neck section, – bending in breast sec-
tion, – bending and straightening in lumbar section, – side bends 
(left and right) in breast-lumbar section, turning motions (CW and 
CCW) in breast-lumbar section. Results: Standards concerning 
ranges of movement of spinal joints were determined for children 
with movement diseases. No statistically significant disparities were 
found between girls and boys, and thus the results can be studied 
jointly. Results of the two age groups subject to evaluation were 
compared. Values of the spine motion ranges in children were also 
compared with standards applicable to adults (3 age intervals: I 
18–40, II 41–60, III 61–85 yeas). Conclusions: 1) Those locomotive 
organ components that face the most severe functional deficiencies, 
which appear with diseases, were observed. 2) Comparison of the 
above-discussed parameters in children, adults and elderly people 
signals important interrelations and directions of the growing physi-
cal degeneration of the public.
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ASSESSmEnt oF SpinAl corD moBility in 
chilDrEn
Targosiński P. 
University of Physical Education, Warsaw, Poland
Introduction: Properly chosen and dosed physical exercises in 
developmental age, and thus practicing of sports, cause hyper-
trophy and strengthening of the vertebrae themselves as well as 
similar effects in ligaments and muscles which stabilize them. This 
constitutes a positive effect of the motor activity on development 
of the child organism. The experiment has been performed within 
the scope of statutory research (Ds-80) financed from the Warsaw 
Academy of Physical Education funds. Material and Method: The 
study covered children of 6–9 and 10–15 years, and thus the people 
who are yet to see termination of their growth and development 
processes. Qualified for study of the spinal cord functional status in 
children of 6–9 years were 200 children (100 girls and 100 boys), 
and 200 children (100 girls and 100 boys) of 10–15 years. Exami-
nation was carried out in compliance with the methodology and 
standards applied in physiotherapy, based on the SFTR method, 
using flexible anthropometric tape. The examination concerned 
motions of the spinal cord in sagittal, frontal and transverse planes. 
Results: Values of the spine motion ranges in children were also 
compared with standards applicable to adults (3 age intervals: I   
18–40, II 41–60, III 61–85 years). 

Table I. Mean motion range of the spinal cord in examined groups 
children and elderly

Age (years)

Planes 6–9 10–15 18–40 41–60 61–85

C S 9.5–0–3 8–0–3.5 8.5–0–3 7.5–0–2.5 5.5–0-2
F 5–0–5 5.5–0–5.5 6.5–0–6.5 5–0–5 4–0–4
R 8–0–8 8–0–8 8–0–8 7.5–0–7.5 6–0–6

TH S 0–4 0–2.5 0–2.5 0–2 0–1.5
L and  
TH-L

S 6–0–4.5 7–0–5.5 8–0–6 6.5–0–5 4.5–0–4
F 4.5–0–4.5 8–0–8 9–0–9 7.5–0–7.5 5–0–5
R 4.5–0–4.5 5–0–5 4.5–0–4.5 3–0–3 2–0–2

C-TH-L S 0–9.5 0–12 0–11.5 0–10 0–7.5
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progrAmS AnD proFESSionAl ‘StylES 
oF prActicE’ chArActEriSticS thAt 
inFluEncE in ADhErEncE to chilDrEn’S 
homE EXErciSE progrAmS
Medina-Mirapeix F., Lillo-Navarro M.C., Montilla-
Herrador J., Escolar-Reina P., Oliveira-Sousa S., 
Jimeno-Serrano F.J.
Physiotherapy Dept., Faculty of Medicine, Murcia University, Spain

Introduction: Inadequate adherence has been identified as a prob-
lem in home therapeutic programs for children. Little is known 
about how the management in physical therapy influences adher-
ence to home exercises programs. Aim: This qualitative study 
explored parents’ perceptions with the purpose of highlighting 
the role of intrinsic characteristics of home exercise programs 
and professionals’ styles of practice during therapeutic encounters 
on the parents’ adherence to exercises. Patients and Methods: 
Qualitative study using focus groups. Twenty-eight fathers and 
mothers of children treated by means of therapeutic sessions 
and home therapeutic programs in 4 early intervention centres 
in Spain participated into 7 focus groups. Audiotape, videotape 
and field notes taken during discussions were sources for data 
collection. Data were analyzed according to the grounded theory 
approach. Results: Three themes emerged illustrating that they 
are relevant issues on parents’ adherence. The themes were the 
programs’ requirements, the programs’ effects and professional 
practice style. Requirements comprise type, quantity, duration 
of exercises and material resources. The benefits and adverse ef-
fects of the adherence’s behaviour and effects of non-adherence 
behaviour are relevant for parents. To give information, use of 
teaching supports like feed-back during the learning, use the child 
as a model when parents learn the exercises, specific reminders 
to exercise (pamphlets, time reminders), and other perceptions 
like to be well-treated and perceive a good coordination between 
centre professionals are perceived as adequate styles of practice.
Conclusions: This study identified several phenomena which may 
hinder the adherence process. Professionals who want parents to 
make positive decisions about adherence should plan their styles 
of practice and design adequate home exercise programs.Fund-
ing Acknowledgements: This work was supported by Ministry of 
Health (project number PI052418). 
References:
1. Blum RW. Chronic illness and disabilities in childhood and adolescents. 
Grune and Stratton 1984; 143–58.

2. Chapell F, Williams B. Rates and reasons for non- adherence to home 
physiotherapy in paediatrics. Physiotherapy 2002; 88: 138–147.
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thE prEvEntion oF Foot DEFEctS in 
chilDrEn 
Wiernicka M., Kaminska E., Ciechanowicz-Kowalczyk I., 
Kaczmarek D., Cywinska-Wasilewska G. 
University School of Physical Education, Dept. of Kinesitherapy, 
Poznan, Poland

Introduction: The foot defects occurring in children are common 
phenomenon. The changes in the arch of the foot are connected 
with dysfunction in posture and/or walking stereotype as well as 
with weakness of the muscle, skeletal and ligament foot systems. 
Aim: The first aim of the study was to estimate the arch of the foot 
in the facilitate and weight condition in the children in which the 
platypodia were not observed earlier and to demonstrate the con-
duct preventing the food defect occurred. Patients and Methods: 
The study was performed on 206 children (102 boys, 104 girls) 
aged 9–17 years. (mean 10 years.). The subjects were random 
selected from schools in Poznan, Poland. All procedures were ac-
cepted by the Local Bioethical Committee and the written consent 

from parents were needed. The estimation of the foot parameters 
was performed with the Podoskop (Posmed, Poland). The photog-
raphy of weight-bearing and non-weight-bearing condition of the 
plantar part of the foot were analyzed according to the Weisflog lin-
ear estimation index of the foot. Results: The correlation between 
age, body mass and height to the arch of the foot were not served. 
The relationship occurring in arch of the foot in weight-bearing and 
non-weight-bearing condition was statistically significant within 
whole group of the study and within the sex (p=0,001, Wilcoxon 
test). In this same conditions the relationship between left and right 
feet were statistical significant too. Conclusion: The differences 
between the results of the arch of the foot in weight-bearing and 
non-weight-bearing condition shown the weak efficiency of the 
foot and necessity of putting corrective exercise into practice. The 
prevention and therapy should include the sensomotor training 
utilizing spiral work of the foot and simultaneously correcting 
the proprioception and muscle balance. 
References:
1. Demczuk-Włodarczyk E., et al. Budowa morfologiczna stóp u dzieci 
niesłyszących. Fizjoterapia Polska Vol 5, Nr 3, 2005, 343-346

2. Schilling FW. The medial longitudinal arch of the foot in young children. 
Z Orthop Ihre Grenzgeb 1985; 123: 296–9 
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A criticAl rEviEW oF EpiDEmiology AnD 
prEDiSpoSing FActorS oF AcciDEntS in 
chilDrEn in mAShhAD, irAn
Vakili R., Ghods T.
Dept. of Pediatrics, Mashhad University of Medical Sciences, 
Mashhad, Iran

Accidents are the most common preventable causes of death in 
children. Recognition of predisposing factors can help in institu-
tion of appropriate preventive measures. In this study, data of ac-
cidents and injuries in children (0–6 years of age) hospitalized in 
emergency department of three collegiate hospitals were obtained 
hospital charts and interviews with parents, and the results were 
analyzed with the SPSS software. Among 271 children hospitalized 
during the study, 62.4% were males and 37.6% were females. The 
most prevalent age of accident outbreaks was between 12–16 years 
of age followed by the age group of 4–8 years. The most prevalent 
categories of accidents included falls –38.4%, burns –21.8%, poi-
sonings, motor accidents –14.8% homicides –3% and drowning 
and near-drowning –1.5%. 242 of investigated cases were com-
plications, 27 led to disability and permanent sequel and 2 cases 
led to death. The most common time of day for accidents was the 
afternoon in the case of motor accidents mornings for burns, and 
noon for drowning. Accidents are more prevalent among teenage 
boys and pre-school children, especially in crowded low–income 
families. With regard to high incidence of accident fatality rate in 
our study we recommend institution of a comprehensive informa-
tion system to effectively gather data, the results of which can be 
accessible to primary health facilities in home and production of 
safe industrial pharmaceuticals. 
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trAumAtic injuriES in A pAEDiAtric 
populAtion AnD promotion oF chilD 
SAFEty
Afonso C., Coelho J.P., Sousa P., Vasconcelos M.A.,  
Reis V., Batalha I.
Centro de Medicina de Reabilitação de Alcoitão, Serviço de Rea-
bilitação Pediátrica e Desenvolvimento, Portugal

Introduction: In Portugal, injury is the leading cause of death 
in children and adolescents between 0 and 19 years old. When 
comparing the data of the 18 countries participating in the Child 
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Safety Action Plan, mortality rates in children and adolescents in 
Portugal are the third highest for boys and the fourth highest for 
girls. In 2001, these casualties represented almost 49 000 potential 
years of life lost. The analysis of the specific causes indicates that 
road traffic accidents are still the major cause of death, followed 
by chocking or strangulation. There are also several causes of ac-
cidents that occur typically in domestic environment that are also 
responsible for a large number of fatalities. Aim: To determine the 
demographic and clinical characteristics of injuries in a paediatric 
population. Patients and Methods: The authors made a retrospec-
tive study of the causes of traumatic injuries of children in the 
Paediatric Development and Rehabilitation Service by reviewing 
the clinical files of the patients evaluated between 19 and 20. 
Demographic and clinical data such as diagnosis and cause of 
injury were collected and analysed. Conclusion: It is important to 
identify the main causes, the risk and the target groups of children 
injuries in order to develop national plans for injury prevention 
and promotion of child safety. These data are important for the 
promotion of media and school campaigns, and for the introduc-
tion of safety laws. The establishment of effective strategies is 
important to reduce children morbidity and mortality.
References:
1. Child Safety Action Plan (2003–2007) and Child Safety Country Profile 
Portugal 2007.

2. www.eurosafe.eu.com
3. Mendelson KG, Fllat ME, Pediatric injuries: prevention to resolution. 
Surg Clin North Am 2007; 87: 207/28, viii.
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trAumAtic BrAin injury in pEDiAtric 
populAtion – Which SociAl incluSion?
Afonso C., Coelho J.P., Sousa P., Proença S., Batalha I., 
Vasconcelos M.A., Reis V.
Centro de Medicina de Reabilitação de Alcoitão, Serviço de Rea-
bilitação Pediátrica e Desenvolvimento, Portugal

Introduction: Traumatic brain injuries (TBI) are a very important 
cause of children morbidity and disability, with a negative impact 
on their life quality. Outcomes vary with the severity of injury, 
child age at injury, premorbid child characteristics, family factors 
and the families’ socioeconomic status. Aim: To evaluate the so-
cial inclusion of children following a traumatic brain injury after 
hospital discharge. Patients and Methods: The authors made a 
retrospective study of the inpatients of a specific unit of the Pedi-
atric Development and Rehabilitation Service, dedicated to the 
care of children that, at admission, were in coma or in a minimal 
responsive state. Medical records were reviewed corresponding 
to children admitted to this unit between 1996 and 2007 and their 
social inclusion was evaluated. Conclusion: Children following 
traumatic brain injuries face serious difficulties when they return 
to their familiar environment in terms of skills, behaviour, commu-
nication and education. They could also be a physical, emotional 
and financial burden to their families and society. Prevention 
measures and oriented rehabilitation programs are essential to 
assure a better outcome for children with TBI.
Reference:
1. Keenan HT, Bratton SL. Epidemiology and outcomes of pediatric traumatic 
brain injury. Dev Neurosci 2006; 28: 256–63. 
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chorEA: An uncommon nEuropSychiAtric 
mAniFEStAtion oF SlE in chilDhooD
Alves A., Silva A.I., Pimenta S., Pinto P., Brito I. 
Physical and Rehabilitation Medicine Dept. and Paediatric Rheu-
matology Dept., Hospital São João, Oporto, Portugal

Introduction: Systemic Lupus Erythematosus (SLE) is an im-
munologic disease predominantly affecting young women in 

reproductive age. Only 15% of the cases are diagnosed during 
childhood. Despite the similar clinical presentation and im-
munological findings the paediatric group have higher rates of 
organ involvement. Neuropsychiatric manifestations are found 
in approximately 25–50%, among them 70% occur during the 
first year after the diagnosis. Case Report: The authors report a 
case of a 15-year-old girl fulfilling the criteria for SLE defined 
by the American College of Rheumatology and antiphospholipid 
Syndrome. She developed involuntary movements on right upper 
extremity followed by the involvement of the left arm as well. 
The MRI showed frontal lobe and periventricular in especific 
lesions. The patient was treated with ciclophosfamide obtaining 
clinical and imagiological improvement. Conclusion: Headaches, 
psychosis, cognitive dysfunction and cerebrovascular disease 
accounts for the most common presentations of neuropsychiatric 
manifestations of SLE. Chorea and other movement disorders are 
uncommon in course of Systemic Lupus Erytematosus. Despite the 
relatively good outcome, 25% have permanent neuropsychiatric 
damage. The authors discuss the neuropsychiatric manifestations, 
diagnostic evaluation, treatment and outcome in children with 
Systemic Lupus Erythematosus.
References: 
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2.  Benseler SM, Silverman ED. Neuropsychiatric involvement in pediatric 
Systemic lupus erythematosus. Lupus 2007; 16: 564–71

3.  Spinosa MJ, et al. Clinical, laboratory and neuroimage findings in juvenile 
systemic lupus erythematosus presenting involvement of the nervous system. 
Arq Neuropsiquiatr 2007; 65: 433–9.

4. Mastorodemos V, Boumpas DT. Central nervous system involvement as 
the presenting manifestation of autoimmune rheumatic diseases: an obser-
vational study using the American College of Rheumatology nomenclature 
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our EXpEriEncE in AchiEving pAin 
rEmiSSion in pAtiEntS With ESSEntiAl 
trigEminAl nEuropAthy
Hristamian V.1, Ilieva E.2, Papathanasiou G.2,  
Georgieva E.2

1Dept. of Maxillofacial Surgery, Faculty of Dental Medicine, 
Plovdiv; 2Dept. of Physical and Rehabilitation Medicine, Medical 
University, Plovdiv, Bulgaria 

Introduction: Trigeminal neuropathy is a severe pain syndrome, 
which usually involves one or more branches of the VIth cranial 
nerve with an incidence of 3.4–5.9/100,000 people. Its treatment 
is a serious problem. Aim: The aim of this study is to assess the 
effectiveness of a complex non-surgical approach for reduc-
tion of pain in idiopathic trigeminal neuropathy. Material and 
Methods: The subject of the study is a group of 20 patients with 
signs and symptoms of essential trigeminal neuropathy. The 
diagnosis was proved by EMG test, blink-reflex, IgE level. The 
complex treatment includes drug mono-therapy (carbamazepin) 
and physical agent modalities: anode blockade with the diphase 
modality (100 Hz) of the diadynamic currents for 10 min and 
ultrasound phonophoresis with Lidocain (0.2 W/sm2, 5–10 min). 
The results were evaluated by the VAS and by the pain attacks 
regarding their number, intensity, duration, diurnal frequency. 
Results: At the 8th day 90% of the patients received optimal pain 
relief (no pain in daylight), 10% – very good results (solitary 
pain attacks throughout the day). At the 9th month 75% of the 
patients were with optimal results regarding pain, 20% with 
fair and 5% with satisfactory. Conclusion: The complex non-
surgical approach including drug monotherapy and physical 
agent modalities could be a good alternative in the treatment of 
trigeminal neuropathy.   
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progrESSivE ScolioSiS With FAmiliAl 
horiZontAl gAZE pAlSy - cASE rEport
Cláudio S.1, Loff C.2, Soares Branco P.1 
1Curry Cabral Hospital, Physical Medicine and Rehabilitation 
Dept., Lisbon; 2Dona Estefânia Hospital, Physical Medicine and 
Rehabilitation Dept., Lisbon, Portugal

Introduction: Horizontal gaze palsy and progressive scoliosis 
(HGPPS) is a rare autosomal recessive disorder, due to ROBO 3 
gene mutation on chromosome 11. It is characterized by absence of 
conjugate lateral eye movement, progressive scoliosis developing 
in early childhood and adolescence, midline pontine cleft, butterfly 
configuration of the medulla oblongata, brain stem hypoplasia 
and absence of facial colliculi. Aim: To report a case of HGPPS. 
Patients and Methods: The authors report the case of a 4 years old 
Portuguese boy seen at the PRM department due to a Progressive 
Scoliosis and an absence of conjugate lateral eye. For diagnosis 
purposes x-rays of the vertebral column and a cranial and spinal 
MRI were performed. Results: The physical and neurological 
examination revealed a dorsal scoliosis, a horizontal gaze palsy 
and pendular nystagmus. There was a left thoracic scoliosis in the 
x-ray and in the medullar MRI. The cranial MRI revealed hypo-
plasic pons, with a midsagittal cleft, absence of the prominence 
of facial colliculi and hypoplasia of the medulla oblongata with 
butterfly configuration. The patient is wearing a Boston orthosis 
and undergoing occupational therapy. Conclusion: In this case 
there were diagnostic criteria for HGPPS. The early recognition 
of this entity is important to try to prevent rapid progression of 
scoliosis and to minimize the possible limitations and restrictions 
caused by visual impairment. 
References:
1. Chan WM, et al. Horizontal gaze palsy with progressive scoliosis can 
result from compound heterozygous mutations in ROBO3. J Med Genet. 
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trAumAtic loWEr limB AmputAtion in A 3 
yEArS olD chilD: cASE rEport
Sousa P.1, Coelho J.P.2, Afonso C.3, Vasconcelos A.3,  
Reis V.3, Batalha I.3 
1Physical Medicine and Rehabilitation Dept., Hospital São João, 
Porto; 2Physical Medicine and Rehabilitation Dept., Hospital de 
Santa Maria, Lisboa; Pediatric Rehabilitation Dept.; 3Centro de 
Medicina de Reabilitação de Alcoitão, Portugal

Introduction: Major causes of amputations among children are 
electric burns, road traffic accidents and machine injuries. Such in-
juries can have profound and lasting effects on the functional status 
and quality of life of affected children. Many factors, including the 
expected skeletal growth, functional demand on the locomotor sys-
tem and prosthesis, and psychological issues, make caring for these 
young patients particularly challenging.Clinical Case: A 3 year-old 
girl, victim of a road traffic accident resulting in several important 
injuries including multiple pelvic fractures with lumbosacral plexus 
lesion, left lower limb crushing injury and extensive thoraco-abdomi-
nal burns. One month after the accident she was submitted to a left 
hip disarticulation due to lower limb ischemic necrosis. During the 
first months she was also submitted to several skin graft surgeries. 
She is now in an integrated rehabilitation program in our Pediatric 
Rehabilitation Department and presents the following problems: 
anatomical structural abnormalities of the pelvic ring caused by 
the pelvic fractures, excessive soft tissue and irregular shape of the 
pelvic weight bearing surface, areas of retractile and adherent scars 

in the thoraco-abdominal region resulting in postural changes and 
neurogenic bladder and distal right lower limb muscular weakness 
as a consequence of the lumbosacral plexus lesion. Conclusion: The 
prognosis of these kind of situations has improved as a result of early 
improved emergency and critical care management, new surgical 
techniques, early rehabilitation, prosthesis fitting, and new prosthesis 
design. This clinical case is particularly challenging because of the 
multiple problems presented by the child requiring an interdiscipli-
nary approach with the intervention of different medical specialties 
and other rehabilitation professionals. Regarding the complexity 
of the situation an individualized and well managed rehabilitation 
program will play a fundamental role in the future of this child. 
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conStrAint-inDucED thErApy: A mEthoD 
For thE hAnD Function improvEmEnt 
in chilDrEn With hEmiplEgic cErEBrAl 
pAlSy
Korelc S., Groleger Sršen K., Damjan H., Pihlar Z., 
Brezovar D.
Rehabilitation Institute, Children Dept., Ljubljana, Slovenia

Introduction: Constraint - induced therapy (CIT) is a method used 
in a habilitation program to improve the function of the affected 
hand in children with cerebral palsy (CP). Aim: The aim of the 
study was to evaluate the effect of constraint - induced therapy 
on affected hand function in children with CP. Patients and Meth-
ods: Thirteen children with CP were included in the study after 
evaluation of the hand function with Assisting Hand Assessment 
(AHA). Inclusion criteria were: one-sided or marked asymmetric 
hand function impairment, age of 18 months to 14 years, ability of 
a child to understand simple instructions and motivation of child 
and parents to continue with the program at home. Children had 
an occupational therapy program for 45 minutes twice a day, 10 
days in a row at the hospital setting. Non involved arm was im-
mobilized by an individually made plastic orthosis for the time of 
therapy. Children were engaged in activities, which stimulated the 
use of the affected arm. Parents were instructed how to continue the 
work with their child until the period of 4 months was completed. 
Children were followed-up with AHA at 2, 4 (at the end of CIT) 
and 6 months after the first assessment. Analysis of AHA was 
done by 4 team members, who all finished the AHA educational 
course. The consensus scores were used for statistical analysis. 
Results: Eight children concluded the whole program. Clinical 
examination and AHA testing after 4 months of program showed 
significant improvement in affected hand function. A case of 8 
years old boy will be presented in details. He gained 11 points at 
AHA assessment (statistically significant change). We observed 
better movement of upper arm and forearm, stabilization with 
a grip, readjustment of grip, finger movement, coordination of 
arms and hands, orientation of objects and flow in bimanual task 
performance. Conclusion: Results of a study are confirming our 
hypothesis that children who regularly use CIT in guided activities 
achieve better spontaneous function of the affected hand.
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StAnDArD urothErApy AnD pElvic 
Floor EXErciSES For chilDrEn With 
DySFunctionAl voiDing 
Zivkovic V., Lazovic M., Vlajkovic M., Slavkovic A., 
Dimitrijevic L., Colovic H. 
Clinic of Physical Medicine, Rehabilitation and Prosthetics, Clini-
cal Centre of Nis, Nis, Serbia 

Purpose: Some studies have reported on symptom and urinary tract 
infections (UTIs) improvement in children after using urotherapy 
programs without EMG biofeedback but the objective data to sup-
port these results are missing. The aim of this study was to inves-
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tigate the role of standard urotherapy with pelvic floor exercises in 
children with dysfunctional voiding. Methods: Prospective clinical 
study included 75 children (3–13 years old) who were divided into 
two groups: urotherapy group (43 patients) was submitted to 6.5 
(range 4–14) sessions of urotherapy over a 12-month period while 
control group did not have urotherapy but was followed for one 
year. Urotherapy consisted of timed voiding, hydratation, optimal 
posture during voiding and pelvic floor exercises. Constipation and 
UTIs were treated in both groups (laxatives, antibiotic prophylaxis). 
Selected children from both groups received pharmacotherapy 
(anticholinergics or Desmopressin). Uroflowmetry with EMG of 
the pelvic floor and ultrasound residual urine volumes were ob-
tained before and at the end of the 12 month treatment period. All 
children have been tested before and 12 months later using empiri-
cally designed International Reflux Study modified questionnaire 
(1, 2). Results: After one year of therapy urinary incontinence and 
nocturnal enuresis were significantly decreased only in urotherapy 
group while constipation and UTIs were significantly reduced in 
both groups. Dysfunctional voiding and incontinence symptoms 
score was significantly improved in both groups. Uroflowmetry 
parameters such are AFR, PFR, FT, RU and curve shape were 
markedly improved only in urotherapy group. Conclusion: Simple 
therapeutic program regularly controlled is sufficient in the majority 
of children with dysfunctional voiding for achieving good results. 
By curing urinary incontinence, nocturnal enuresis, constipation and 
UTIs urotherapy with pelvic floor exercises should be the mainstay 
of treatment for dysfunctional voiding. 
References: 
1. Van Gool JD, et al. Historical clues to the complex of dysfunctional 
voiding, urinary tract infections and vesicoureteral reflux. The International 
Reflux Study in Children. J Urol 1992; 148: 1699–702.

2. Akbal C, et al. Dysfunctional voiding and incontinence scoring system: 
quantitative evaluation of incontinence symptoms in pediatric population. 
J Urol 2005; 173: 969–73. 
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lEAp- liFEStylE EDucAtionAl Action plAn
Micallef-Stafrace K.1, Faerne C.2, Buttigieg N.3, Gatt E.4, 
Buttigieg G.G.5

1Institute of Physical Education and Sports (IPES), University 
of Malta, Malta; 2Paediatric Dept., Mater Dei Hospital, Malta; 
3MEDIK Healthcare Services Ltd, Malta; 4Saint James Hospital, 
Sliema, Malta; 5Dept. of Obstetrics and Gynaecology, Mater Dei 
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This programme involves the recruitment of 12–16 year old 
obese Maltese children (Body mass index (BMI) >98% centile). 
During the Summer holidays these children will then undertake a 
10 week medically supervised educational programme, that will 
involve a series of weekly lectures by nutritionists, psychologists 
and rehabilitation specialists in conjunction with physical activ-
ity classes. These physical activity classes have been adapted to 
take into account the physical limitations of the children yet, at 
the same time, stress their physical abilities whilst maintaining 
a high element of fun. Their Body Mass Index will be monitored 
throughout the whole programme. The Aim of the programme is 
to instil a lifestyle change to the participants where the importance 
of proper nutrition and regular exercise is encouraged. Familial 
involvement is an important aspect and the children’s parents are 
encouraged to attend the lectures and partake in regular exercise 
with their children outside of the LEAP programme.
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DiAgnoSiS oF clAviculAr non-union in A 
BASEBAll plAyEr
Vitale K., Jimenez A. 
NYU/Rusk Hospital for Joint Diseases, Rehabilitation Dept. NY, 
NY, USA

Introduction: 29-year-old Japanese baseball player with right 
shoulder pain. Aim: Athlete care;, non-surgical treatment,;  
outcomes of recurrent shoulder pain. Patients and Methods: 
Right-handed baseball player from Japan, previous fall onto 
right side, given shoulder sling in emergency ward, discharged 
home. Instructed to gradually increase range-of-motion (ROM) 
as tolerated. Presented to office for second opinion 8 weeks later 
with aching shoulder pain and clicking when pitching, especially 
late cocking phase. No neck or radiating arm pain. Denied par-
aesthesias/weakness. No atrophy/deformity. No bony tenderness, 
no deltoid/trapezius tenderness. Limited active range-of-motion 
(AROM) forward flexion (FF) 0–160º, abduction 0–100º, external 
rotation (ER) 0–30º. Positive painful-arc 8–120º. Positive Neer, 
negative Hawkins/Speed’s. Easily reproducible click with rota-
tion, positive O’Brien’s. Rotator cuff strength intact. Neurological 
testing normal. Differential includes Rotator Cuff Injury, Labral 
Tear, Instability/Dislocation, Internal Impingement. Results: X-
rays demonstrated Allman IIB distal clavicular fracture, inferior 
displacement distal fragment. No callus development. MRI showed 
large Hill Sachs deformity without Bankart lesion. Rotator cuff 
intact without tear/degeneration. No labral injury (all images pre-
sented). Treatment: Avoid ROM >90º FF/abduction, no combined 
abduction/ER; no throwing, lifting >5lb, or resistive exercises; 
increase calcium/vitamin-D intake. X-rays 12-weeks showed no 
progression/displacement, minimal healing. Pt declined surgery. 
Applied bone growth stimulator system, nutritionist referral. At 
20-weeks successfully avoided surgery, developed callus, began 
AROM >90º. 22-weeks gentle resistive exercise; 24-weeks throw-
ing activity; return to sport 28-weeks after full pain-free ROM, 
normal strength, mature callus, proper throwing technique. Con-
clusion: Clavicular non-union should not be missed in evaluation 
of any shoulder pain patient with remote trauma history. Stress of 
throwing may place clavicle in compromised position impairing 
healing. A bone stimulator should be considered by all physiatrists 
as a potential adjunct. Additional internal impingement diagnosis 
required education/training on proper technique. The Hill-Sachs 
indicated dislocation warranting further teaching and specialized 
rehabilitation. Comprehensive care, including proper nutrition, 
sport-specific education/training, and medical device use when 
appropriate, may prevent surgery. The multiple diagnoses of the 
overhead throwing athlete demand thorough knowledge of sport-
specific rehabilitation to ensure good outcome.
Reference: 
1. ACSM’s Primary Care Sports Medicine, DeLee & Drez’s Orthopedic 
Sports Medicine
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KArAtE injury pAttErnS - cAn WE ‘KicK’ 
thE injury Bug? 
Vitale K., Jimenez A.
NYU School of Medicine, NYU Hospital for Joint Diseases, NY, 
USA 

Introduction: Injuries are common during martial arts, ranging 
from concussions, fractures, dehydration. However, prevention 
plans are often nonexistent during competitions. Furthermore, 
controversy exists whether beginner or advanced students and 
males or females are more prone to injuries. Aim: Analyze injury 
patterns, investigate rank, competition type, strike type on injury 
rate, provide prevention strategy plan. Patients & Methods: Annual 
national karate tournament, involving fighting (kumite), forms 
(kata), board-breaking (tameshiwari). 150 competitors, white 
through black-belt. Age, rank, gender, competition-type, injury-
time/mechanism analyzed. For prevention plan, kumite required 
mouthpieces, protective head/hand/foot gear, groin cup; joint 
taping disallowed; competitors were provided adequate water, fre-
quently hydrated; kata/initial kumite occurred on hardwood, finals 
kumite on mats; no formal warm-up (competitors warmed-up until 
felt ready); tameshiwari used 10”×12”×1” white-pine, shuto-strike 
(knife-hand) recommended. Results: Injury incidence: 19/150 
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(12.7%), all adults (>21years), 5 female, 14 male; 7 green/12 
black belts (other belts – no injuries). 8 injured during kumite 
(most < 3min): lacerations, contusions, epistaxis, nasal contu-
sion, interphalangeal dislocation, mallet finger, interphalangeal 
sprain. No dehydration/concussion/fracture/muscle strain/internal 
injury/spine injury. Only potentially serious injury (potential nasal 
fracture) occurred after inadvertent illegal manoeuvre (ridge-
hand). No injuries during kata. 11 injuries during tameshiwari 
(all lacerations, contusions), all on index/middle metacarpals (one 
5th metacarpal) during seiken-tsuki (punching). No injuries with 
shuto (knife-hand). No difference between smaller versus larger 
board-breaks. Photos of all techniques/strikes included. Conclu-
sion: A good team physician not only treats injury, but recognizes 
competitor injury patterns/habits, and should develop prevention 
strategies. This study showed: males injured more, countering 
common misconception that females may be more injury-prone. 
Black-belts injured more frequently; advanced training doesn’t 
decrease injury risk. Kumite injuries occurred early, possibly 
from pre-competition excitement/anxiety, or inadequate warm-up 
period (unlikely as no muscle strains occurred). Foot injuries most 
common. No injuries during final-rounds, suggesting competitor 
endurance adequate; fatigue did not pre-dispose to injury. Taping 
does not prevent injury. No re-injuries of previous condition oc-
curred, suggesting competitors utilized proper warm-up/technique. 
Tameshiwari knife-hand strike decreased injury risk. Most injuries 
were index/middle metacarpals, reinforcing proper technique 
used (decreased ‘boxer’s’ fracture risk). As a result of study, foot 
protective gear was re-examined and equipment safety monitored 
in future tournaments; beginning tameshiwari competitors were 
taught safe striking techniques; pre-fight calming techniques in-
stituted, formal warm-up/stretching was recommended for future 
competition. Physicians must be proactive to devise strategies/
techniques to prevent future injuries.
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ElEctricAl StimulAtion EFFEct on 
muSclES EnDurAncE
Shakouri S.K.1, Eslamian F.1, Pezeshki M.Z.2, Sadat B.E.1, 
Dargahi Z.I.1, Hoshyar Y.
1Physical Medicine & Rehabilitation and 2Epidemiology, Faculty 
of Medicine, Tabriz University of Medical Science, Tabriz, Iran

Background and Objective: The history of electrical stimulation as 
a method to affect muscle fibers has its roots in the Greek medical 
literature. Application of electrical stimulation can change muscle 
fibers from type II to type I. As a result, the muscle fibers trans-
form into a more fatigue resistance type. This feature probably 
presents a new method in sport to enhance endurance records in the 
athletes. The main goal of this research is to evaluate the effect of 
stimulation usage on athletes’ endurance performance. Materials 
and Methods: This study is a clinical trial, interventional study, 
that was performed on two cyclist groups, each one including 
10 male athletes. The range of their age was between 17 and 20 
years old. First group received electrical stimulation in conjunc-
tion to their routine exercises and the second group; just routine 
exercises. Record measurement was performed in three stages: 
before application of stimulations or exercises, after stopping 
stimulations and 8 weeks after that, naming them 0, 1 and 2 phases 
respectively. Variable factors in this study included distance, speed, 
energy consumption index and finally fatigue scale. Data analysis 
was performed by the help independent t-test and SPSS program. 
Results: Both groups had decrease in speed and distance records 
at stages (1), (2) in comparison with stage (0). However, these 
findings were less prominent in group 1. similarly fatigue level 
was less prominent in group 1. These differences were significant 
between two groups, statistically. Energy consumption showed an 
increase between stage (0–1) and stage (1–2). This increase was 
observed more dramatically for group 2. However, statistically, this 
difference was not significant. Conclusion: Results of this research 
showed that use of electrical stimulation prevents decrease in en-

durance until 8 weeks after stopping stimulation. Also it showed 
decrease in energy consumption and fatigue feeling. However this 
method has no side effects. Therefore, it may be used as a practical 
adjacent technology in athletes’ pre-events preparation.
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iSoKinEtic AnKlE StrEngth in AthlEticS
Edouard P., Leclair A., Degache F., Chatard J.C., 
Calmels P.
University Hospital of Saint-Etienne, Bellevue Hospital, Physical 
Medicine and Rehabilitation Dept., Faculty of Medicine, Jean 
Monnet University, Saint-Etienne, France

Introduction: Lateral ankle sprain is a frequent injury in sports. 
Despite of a codified initial treatment, after-effects are frequent 
and often incapacitate. Evertor weakness may be one of hypothesis 
of ankle after-effects. Indeed, ankle stability needs co-activation 
of the antagonists and there is a possible relationship between 
muscular imbalance, pain, instability, and injuries. Aim: To 
evaluate the evertor and invertor strength of the ankle in different 
athletic disciplines, taking into account dominant/non dominant 
foot and previous ankle sprain antecedents. Patients and Methods: 
40 Athletes, 34 men and 6 women, aged between 15 to 36 years 
old, runners, jumpers and sprinters, 28 with a previous history of 
lateral ankle sprain, have been evaluated with a CON-TREX® 
dynamometer: invertor and evertor strength in concentric at 30°.s-1  
and 120°.s-1, and evertor strength in eccentric at 30°.s-1. Results: 
The evertor strength was higher than invertor on the dominant 
foot. In jumpers evertor strength was lower on the non-dominant 
foot than on the dominant, and there was no difference between 
non-dominant and dominant foot in runners and sprinters. How-
ever, the evertor strength was lower in non-dominant foot ankles 
previously injured and when functional signs of discomfort were 
present. Conclusion: In sports, evertor strength increases mainly 
in the dominant foot. Future studies aimed at explaining the ankle 
muscular adaptations in sports. The decrease of evertor strength 
caused by ankle sprain and/or related to functional signs of dis-
comfort is a debate.

p206
inFluEncE oF rugBy on ShoulDEr 
intErnAl AnD EXtErnAl rotAtorS 
StrEngth
Edouard P., Frize N., Degache F., Calmels P.
University Hospital of Saint-Etienne, Bellevue Hospital, Physical 
Medicine and Rehabilitation Dept., Faculty of Medicine, Jean 
Monnet University, Saint-Etienne, France

Introduction: In shoulder, rotator cuff balance is essential to 
maintain stability and ensure permanent centring of the humeral 
head. There is a possible relationship between muscular imbal-
ance and injuries. In rugby, shoulder injuries are frequent like 
shoulder instability. Muscular imbalance and/or muscular deficit 
of the shoulder internal (IR) and external (ER) rotators would 
intervene in mechanisms of shoulder injury. Aim: To compare 
IR and ER isokinetic shoulder strength between rugby men and 
non-athletic subjects. Patients and Methods: Subjects rugby men 
(4–7 days/week) were compared with subjects with no antecedent 
of shoulder injury and no overhead sports, on isokinetic evalu-
ation, in a cross-sectional controlled study. Thirty-nine subjects 
participated in this study: 19 rugby men (24±4 years, 181±6 cm, 
91±11 kg) and 18 non-athlete non-injured controls (NNC) (21±2 
years, 180±8 cm, 72±5 kg). Isokinetic shoulder IR and ER strength 
was evaluated with a CON-TREX® dynamometer, in the seated 
45° abducted test position in the scapular plane (Davies position). 
Angular velocities chosen were 60°.s-1 and 240°.s-1 in concentric 
mode, and 60°.s-1 in eccentric mode for both shoulders. Results: In 
rugby men, the comparison between dominant and non-dominant 
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side showed higher IR values for the dominant side, and higher 
ER values for the non-dominant side. In absolute strength, the 
comparison between rugby men and NNC showed higher values for 
the rugby men (p<0.05 at all angular speeds). In strength indexed 
by weight, the comparison between rugby men and NNC showed 
higher ER/IR ratios of dominant side for the rugby men, and higher 
ER/IR ratios of non-dominant side for the NNC. Conclusions: The 
shoulder strength was higher on the rugby men. In this group, IR 
strength was higher on the dominant shoulder and ER strength 
was higher on the non-dominant shoulder. These results raise 
questions about the influence of sports discipline on the ER/IR 
ratio and theirs consequences on the risk of injury.
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DySFunctio poSturAliS in School 
chilDrEn - cASE rEport From rurAl 
‘cuKAricA’, BElgrADE, SErBiA
Marjanovic B.
Primary Health Care Center ‘Dr Simo Milosevic’, Belgrade, 
Serbia
Introduction: There is increasing number of school children hav-
ing dysfunctio posturalis, scoliosis, pedes plana but on the other 
side there is decreasing number of school children having regular 
physical activity. Aim: The objective of this case report is to present 
the situation in primary schools of the rural part of ‘Cukarica’ mu-
nicipality in Belgrade, Serbia. Method: 1,200 school children from 
5 primary schools, ages 8, 10, 12 and 14 years were examined by 
specialist of physical medicine. The data were collected about the 
practicing of sport and the amount of time spent with PC. Results: 
840 (70%) of examined children had dysfunctio posturalis. Out 
of this number, only 7 of them (less than 0.1%) practice some 
sport. The rest –833 didn’t practice any physical activity, the total 
free time spent with PC. 165 of them are obese (close to 20%). 
360 (30%) had normal posture, well developed musculature, no 
scoliosis. Out of that group 290 have regular physical activity 
(3–5 times per week, 1–2 hours – swimming, athletics, dancing, 
basketball). Conclusion: Regular physical activity, less time in 
front of PC, well balanced nutrition provides regular growth 
and development. The children of the rural parts of Belgrade’s 
municipalities have a problem where to practice sport, none of 
the schools have a sport facility. Physical medicine specialist in 
the primary health care center is vital part of the team in preven-
tion of dysfunctio posturalis in school children. His/her role is to 
emphasize the importance of sport possibilities development in 
the rural parts of the city as well.
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BiomEchAnicAl AnAlySiS oF thE FEmur By 
EXtEnSomEtric mEASurE
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Introduction: Fractures of the trochanterian region are very com-
mon in orthopaedic surgery. The increase of life expectancy in 
developed countries induces an ineluctable increase of the impact 
of fractures of the upper end of femurs. The mechanical strains 
while walking are very important. In the United States, the annual 
number of fractures of the upper extremity of femurs is estimated at 
240,000 and in Europe 1,700 fractures are reported every day [1]. 
Moreover, the fracture of the upper end of the femur is a significant 
factor of overmortality [2]. Aim: The objective of the present study 
was to develop an experimental test which permitted to charge the 
human femur in physiological requests in order to model the bases 
of the mechanical behavior of the femur in spite of the significant 
anatomical differences between the femurs, and to evaluate the 

orders of sizes and the orientation of the main strains on the sur-
face of the human femurs under given static loading. Methods: 
The experimental tests have been carried out on five pairs of fresh 
femurs (N=10) requested in their natural physiological conditions 
corresponding to the position a human being standing on one feet. 
The analysis by extensometry by rosette strain gauges, positioned 
in annular position on three levels: trochanterian, subtrochanteric 
and diaphysial, with 4 gauges on each level, enabled us to deter-
mine the evolution of the distribution of the principal strains on 
the surface of the human femur. Results: For each localization, the 
mean value and standart deviation of the principal strains have been 
calculated. The results showed that at all levels (i.e. trochanterian, 
subtrochanteric, diaphysis) the orientation of the principal strains 
is made in a privileged direction for all femurs. The femur behaves 
like a beam charged in flexion compression. The greatest diaphysis 
strains are observed in the top of the femur. A preponderance of 
the components in traction exists at the external level whereas the 
components in compression are found on the internal level. This 
study permits a better understanding of the distribution of the 
strains on the surface of a femur which is submitted to a statical 
stress according to its mechanical axis. 
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thE rElAtionShip BEtWEEn SElF-EStEEm 
AnD phySicAl FitnESS Among StuDEntS oF 
tABriZ univErSity
Salekzamani Y., Aghdasi M.T., Hoshyar Y.
Tabriz Medical University, Dept. Physical Medicine & Rehabilita-
tion, Tabriz, Iran

Introduction and Aim: It is assumed that initial involvement in 
physical activity increases physical ability which raises physical self-
evaluation and leads to higher levels of overall self-esteem. Thereby, 
to examine mentioned theory current study has been done. Patients 
and Methods: 468 Students in B.S. degree regardless of their disci-
plines were studied in this descriptive research. We selected samples 
with systemically random method. Fitness tests of Tabriz university 
including: sit up, 49 m running, 100 m running, 1600 mr running 
for males and 800 m for females, pull up, trunk flexibility and high 
jump, were used for measurement of fitness level. For self-esteem 
measurement we used Coopersmith self-esteem inventory. Results: 
After collection of data regarding personal characters, physical fit-
ness and level of self-esteem, we analyzed data with T- Student and 
Pierson regration. At last we obtained following results: there was a 
significant relationship between self-esteem and physical fitness of the 
subjects (p≤0.01). No signification difference was obtained between 
male and female students in terms of self-esteem (p≤0.05). There was 
a significant difference between athlete and non-athlete self-esteem. 
(p≤0.01). Conclusion: According to findings of this research, regular 
physical and sport activities can enhance self-evaluation and self- 
esteem of young people.
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mAXimAl iSomEtric StrEngth 
mEASurEmEntS oF cErvicAl SpinE 
FlEXorS AnD EXtEnSorS uSing hAnDhElD 
DynAmomEtEr
Ramette J., Wieczoreck V., Thevenon A.
Lille University Hospital, Lille, France

Introduction: We sought to determine whether or not a handheld 
dynamometer is a good tool for assessing the maximal isometric 
strength of cervical spine flexors and extensors. Material and 
Methods: In this prospective test-retest study in thirty healthy 
subjects, we implemented two different protocols using a Microfet 
2 handheld dynamometer: a self-test and an evaluator-performed 
test. Results: With self-testing, we found a typical muscle profile, 
with mean values of 170.4 Newtons (N) in flexion and 237.8 N in 
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extension and a standard error of measurement (SEM) of 22.3 N 
and 25.3 N, respectively. The intraclass correlation coefficients 
(ICCs) and confidence intervals (CIs) are good for both flexion 
(ICC: 0.865; CI: 0.735 to 0.933) and extension (ICC: 0.846; CI: 
0.702 to 0.924). With an evaluator, we obtained mean values of 95.5 
N in flexion and 85.5 N in extension, with an SEM of 14.5 N and 
10.8 N, respectively. Here, with an inverse flexor/extensor strength 
ratio, the reliability / reproducibility results were poorer. Despite 
a good ICC for flexion (0.800) and an adequate ICC for extension 
(0.634), the observed CIs were too wide (0.613 to 0.902 in flexion, 
0.348 to 0.812 in extension), especially in extension. Conclusion: 
Self-testing with a handheld dynamometer enables easy, reliable 
and reproducible measurement of maximal isometric strength for 
cervical spine flexors and extensors. This protocol could be used in 
a population of healthy rugby players to establish a frame of refer-
ence for muscle strength, as part of longitudinal medical follow-up 
and for recovery from cervical spine sports injuries.
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cErvicAl root lESion AnD pEriphErAl 
nErvE injury in irAniAn WrEStlErS
Torkan F.2, Rayegani S.M.1, Bahrmi M.H.1

1Physical Medicine and Rehabilitation Dept., Shohada Medi-
cal Center, Shahid Beheshti Medical University, Tehran, Iran; 
2Physical Medicine and Rehabilitation Dept., Milad Subspeciality 
Hospital, Member of IOC Medical Commission (Women & Sport 
Working Group)

Wrestling is one of the most involved sport in sports injuries. 
Because of increasing number of wrestlers in IRAN as a native 
sport, and lack of a scientific study on prevalence of cervical root 
lesion and associated peripheral nerve lesions, we decided to study 
prevalence, type and involved root of cervical radiculopathy and 
also associated predisposing factors in 40 wrestlers of 36–63 year 
age and at least 10 years of wrestling carries. This study was the 
cases under taken in Tehran – Iran were examined clinically and 
then by electrodiagnostic study and finally referred for cervical 
spine MRI. Following results were obtained by electrodiagnostic 
studies in 40 persons and MRI in 21 persons. About 45% of patients 
studied by electrodiagnosis had cervical radiculopathy. 100% of 
patients studied by MRI were reported by a radiologist to have 
cervical spine involvement as follows: Degenerative changes=61% 
Disc protrusion=28% Cervical canal stenosis=19%, Disk extru-
sion=9% The most common involvement in electrodiagnostic study 
was bilaterally C6 root lesion. The most common involved level 
in MRI was C5–C6 disc. There was no statistically significant cor-
relation between root lesion and previous nerve injury, age of the 
athlete and years of wrestling carries. Based on this concept that 
electrodiagnosis is the most specific test, MRI was calculated to 
have 41.6% specificity in evaluation of cervical root lesion. 27% of 
cases had associated peripheral nerve lesion of upper limb, among 
these bilatral capral tunnel syndrome (15%), tardy ulnar palsy 
(12.5%) were most prominent. There was high statistical correla-
tion between ulnar nerve lesion and previous elbow injury. 54% 
of patients had concomitant peripheral nerve injury and cervical 
root lesion (Double crush syndrome).
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EvAluAtion oF mEnArchE AgE AnD thE 
rElEvAnt FActorS in irAniAn FEmAlE 
AthlEtES
Torkan F.1, Kabir A.2, Hakemi L.3

1Physical Medicine, Rehabilitation and Electro Diagnostic Specialist; 
Member of IOC Medical Commission; 2General Practitioner; Iran 
University of Medical Sciences; 3Internal Medicine Specialist

Introduction: Correct prediction of menarche age in girls brings 
about the ability to offer them the necessary information in the 

appropriate time and to prepare them for the changes they will 
experience in this period. In Iran, there are no available data in this 
regard yet. The results of this study may be used in proper educa-
tion and training with consideration of menarche age. Methods: 
This cross-sectional descriptive study has been performed on 629 
girls of 24 provinces of Iran. The data gathering form included the 
following items: precise age at menarche; past history of disease 
(s); and the information regarding the place of living which was 
filled out with the help of the case herself and also one other family 
member. The stage of maturity regarding telarche and pubarche, 
percent of body fat and the relevant data were entered based on 
history taking and physical examination. For predicting menarche 
age in the cases, linear regression model was used. Helsinki was 
promised in all stages of the study. Results: In the 454 cases that 
were passed menarche age, mean of age at menarche was 158.2±0.7 
months. The means of menarche age in their other family members 
were as follow: for grand mothers 12.9±0.25 years; for mothers 
13.6±0.14 years; for the greatest sister 13.7±0.13 years; the second 
sister 13.7±0.15 years; the third sister 13.6±0.23 years; the fourth 
sister 14.2±0.21 years; the greatest maternal aunt 13.4±0.21 years; 
the second one 13.4±0.25 years; the greatest paternal aunt 13.5± 
0.25 years; and the next one 13.4±0.26 years. Earlier menarche 
was reported in: 1-lower height (p<0.001), 2-lower age at begin-
ning exercise (p=0.019), 3-lesser number of sisters (p=0.007), 
4-lesser number of brothers (p=0.003), 5-higher percent body fat 
(p=0.037), 6-higher body mass index (p=0.002). 7-residing moun-
tain side regions (p=0.001). The regression model showed that the 
menarche age was predictable based on these variables: current 
height of the case (p<0.001); height of the place of living from the 
sea (p<0.001); number of brothers (p=0.006); number of sisters 
(p=0.008) (p=0.001, R square=0.99). Discussion: Comparing the 
mean menarche age in grandmothers as the oldest generation to 
that of mothers and aunts as the middle, and the cases and their 
sisters as the youngest generation in this study showed an increase 
in age at menarche in the younger generations.

p213
rEhABilitAtion AnD EXErciSE thErApy in 
SpEciAl DiSEASES
Torkan F.
Physiatrist, National Iranian Oil Company, Sports Affairs, Te-
hran, Iran

Chronic conditions are a major problem in developed countries to-
day. Management of chronic diseases like diabetes and renal diseases 
and also congenital hematological problems like thalassemia and 
hemophilia comprise an important area of challenge in medicine. 
Making a healthy, joyful and independent life is the main goal of 
rehabilitation of these patients. Knowledge about pathophysiology 
and about chronic complications of these diseases is the first step 
in planning their management, rehabilitation and exercise therapy. 
The important considerations will be reviewed. Frequent problems 
in these diseases may cause inactivity and dependent life style. 
One of their biggest problems is chronic pain which needs special 
attention towards psychological issues (depression and anxiety), 
so behavioral treatment and solving sleep disturbances may come 
important. Other problems may be categorized as musculoskeletal 
pain (myofascial pain syndrome, fibromyalgia and chronic fatigue 
syndrome). Diabetes mellitus, chronic renal failure and neuropa-
thy are ranked in the top list for rehabilitation. Especially diabetic 
patients need special attention for their acute and chronic painful 
problems. Many psychological problems of chronic diseases may be 
controlled by scientifically programmed regular exercise. Regular 
physical activity is an important component of a healthy lifestyle 
in these patients. Physical activity and cardiorespiratory fitness will 
decrease mortality of these diseases. More recently, the Center for 
Disease Control and Prevention (CDC) and the American College 
of Sports Medicine (ACSM) suggested that the focus be broadened 
to address the needs of more sedentary individuals, especially those 
who can not or will not engage in structured exercise programs. 
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Based on the above mentioned considerations, scientific exercise 
programs will be written for each patient individually to address his/ 
her condition and needs. Aerobic conditioning, Resistive exercise, 
Cardiopulmonary function rehabilitation, and Flexibility exercises 
comprise the main components of an exercise program. Exercise 
prescription should address the following components: 1 – mode, 2 
– intensity, 3 – duration, 4 – frequency, 5 – progress. The program 
will be offered based on the patient’s age, his/ her physical condi-
tion and his/ her compliance. As for special diseases like diabetes 
mellitus or chronic renal failure, accompanying conditions for ex-
ample cardiovascular diseases, neuropathy and hypertension should 
be considered important in planning exercise. In hematological 
conditions like thalassemia and hemophilia tissue oxygen delivery 
is affected by both of concentration and kinetics of hemoglobin. 
So, exercise programming should be suggested cautiously. Choice 
of sports for patients with congenital bleeding disorders should be 
based on enjoyment with some consideration for avoiding serious 
injury. In conclusion, therapeutic exercise is a vital component of 
patient intervention and is a core element in the care of patients with 
dysfunction. Applying appropriate exercise prescriptions based on 
physiologic response to exercise and the principle of specificity of 
training will ensure appropriate training response and minimize 
signs and symptoms of chronic patients.
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rEvErSiBility oF AchillES tEnDinoSiS viA 
EccEntric tEnDon trAining: clinicAl 
AnD ultrASonogrAphic FolloW-up in An 
ActivE topAthlEtE
Geens P., Brys P., Peers K.
University Hospitals Leuven, Dept. of Physical Medicine and 
Rehabilitation, Leuven, Belgium

Introduction: Achilles tendinopathy has generally been consid-
ered as a difficult to treat degenerative process caused by tendon 
overuse. Recently, aside from good clinical results of eccentric 
training, structural tendon healing as well has been described in 
patients with chronic Achilles tendinosis. This was documented 
in less active patients with an average of 50. Aim: This case report 
demonstrates for the first time the structural reversibility of a symp-
tomatic Achilles tendinosis in an active top athlete via eccentric 
tendon training. Patients and Methods: The patient, described in 
this case, is a 25-year-old, professional, female Belgian athlete, 
active in the 100 and 200 m sprint. In 2003 this patient suffered 
training and competition limitations caused by the development 
of achillodynia at the left side. Ultrasonographic evaluation 
showed an Achilles tendinosis zone with a maximal thickness of 
7.8 mm a few centimeters proximally of the calcaneal insertion. 
The therapy consisted of daily eccentric tendon training, whilst 
her training and competition demands were maintained and even 
progressively enlarged in function of the athlete’s goals. Results: 
The clinical improvement via intensive eccentric tendon training 
was accomplished in a relatively short period. Moreover also 
serial ultrasonographic evaluation – each time done by the same 
experienced musculoskeletal radiologist –demonstrated a gradual 
structural healing of the Achilles tendinosis with normalisation 
of the tendon structure in 2007. These results were paralleled by 
great accomplishments on European, world and Olympic cham-
pionships. Conclusion: This case report shows that in an active 
athlete structural normalisation of Achilles tendinosis is possible 
via daily eccentric tendon training. This structural healing occurs 
notwithstanding the high training and competition demands of a 
professional athlete. This enforces the idea that tendinosis can not 
be considered as a degenerative and irreversible process. 
References: 
1. Khan KM, et al. Histopathology of common tendinopathies. Update and 
implications for clinical management. Sports Med 1999; 27: 393–408.

2. Öhberg L, et al. Eccentric training in patients with chronic Achilles 
tendinosis: normalised tendon structure and decreased thickness at follow 
up. Br J Sports Med 2004; 37: 8–11.
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BiochEmicAl mArKErS AnD trAcE 
ElEmEntS in cArDiorESpirAtory phySicAl 
Activity 
Rodríguez-Rodríguez L., Granell F., López de Lacey E., 
Arribas P., Barca I., Ivánovic Barbeito Y. 
Hospital Clínico San Carlos, Physical Medicine and Rehabilita-
tion Dept., Madrid, Spain 

Introduction: The general physical activity, programmed with a 
clear intention constitutes a reference process in Physical Medicine 
and Rehabilitation. Aim: Correlate modifications of biochemical 
markers and trace elements produced by programmed cardiores-
piratory physical activity in healthy individuals trained with 3 
different tests, one of them, with 2 modalities: Aerobical Resist-
ance (AR), strength resistance test (SR) and maximum overload 
test (MOUltraMarathon, MORugbyMatch) Patients and Methods: 
Groups: 1) (AR) 22♂ long distance race (40´) with a cardiac 
frequency ± 5 beats per minute related to Anaerobical threshold; 
2) (SR) 16♂ two repetitions being 40 % of maximum strength, 
one circuit of Press banca, quadriceps exercise, thorax dorsal 
pulley, hamstrings press exercise, triceps high pulley, Curl with 
bar, nape press and rowing with low pulley; 3) (MOUM) 5♂ and 
4♀ ultramarathon (100 km); 4) (MORM) 26♂ Rugby pro-league. 
Before and after the tests: Zn2+ and Cu 2+ levels in blood and 
urine. Fe 2+ in blood (Perkin Elmer photoespectometry) CPK, 
LDH, Transaminases, proteins in urine, leukocytes total count and 
neutrophil count. Results: Reduction of blood [ Zn2+] and increase 
of blood [Cu2+], urinary depletion of Zn and the appearance of pro-
teins in urine. The relation between [Zn2+] [Cu2+] is an evidence 
and sign related with endurance and overloaded physical activity.  
Conclusion: We can affirm the modifications of the main values 
measured ([Zn2+] [Cu 2+] CPK, LDH, Transaminases, proteins in 
urine, leukocytes total count and neutrophil count) in the 4 tests, 
statistically significant in most of the items in SR and MORM 
groups. Correlation produced between biochemical markers, trace 
elements and physical exercise depends on the following facts: 
intensity, kind of exercise and load of cardiorespiratory physical 
aerobical activity. 
References: 
1. Van Loan MD, et al. The effects of Zinc depletion on peak force and total 
work of knee and shoulder extensor-flexor muscles. Int J Sport Nutr 1999; 
9: 125–35.

2. Clerico A., et al. Exercise-induced proteinuria in well trained athletes. 
Clin Chem 1990; 36: 562–4.
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A nEW concEpt oF DynAmic 
nEuromuSculAr rEprogrAmming uSing 
huBEr® DEvicE
Fabri S., Lacaze F., Cornea R., Constantinides A.
Specialized Rehabilitation Center, Montpellier, France

Introduction: The neuromuscular reprogramming remains the more 
important phase in the rehabilitation treatment of the knee joint 
instabilities. The techniques to improve the proprioception did not 
evolve since the invention of the pulley-therapy and of the Freeman 
platform. Today, it seems that motor coordination training using a 
motorized oscillating platform (Huber® device) could represent a 
real innovation in this domain. The goal of our work is to optimize 
the neuromuscular reprogramming and to favorise the return to the 
socio - professional and sports activities. Material and Methods: 
The Huber® device, produced and distributed by LPG Systems 
France, generates a permanent adaptive regulation of the joint pro-
tection while soliciting preferentially the proprioceptive system. 
This new procedure also allows the patients to carry out a double 
task exercise protocol and to solicit mainly the tonic muscles. Dur-
ing the post-surgical or post-traumatic rehabilitation of the knee 
instability the neuromuscular reprogramming is practiced on the 
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Huber device as soon as the patient could put again his foot on 
the ground. Initially, the plateau oscillates slowly and with a low 
amplitude and the exercises are not difficult. Then, there is a pro-
gressive increase of the parameters in order to attain a maximum 
level towards the end of the rehabilitation programme.  Discussion: 
The Freeman platforms, extensively used for the knee joint trauma-
tisms, produce motor programs that are not adapted because based 
mainly on the visual and vestibular system. On the other side, the 
rehabilitation programme using stable platforms seems to solicit 
mainly the somesthetics afferents inputs. This type of rehabilitation 
programme is more effective but more limited and more separated 
from physiology. In fact, all the traditional techniques have the 
inconvenience to realize an isometric workout at the knee level. 
Conclusion: Today, we think that the rehabilitation devices with 
motorized platforms used for the motor coordination correspond 
best to the management of the neuromuscular reprogramming of 
the inferior limb. This concept satisfies us totally and we think 
that these new device (Huber®) represent, finally, an evolution in 
the neuromuscular reprogramming. 
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StrESS FrActurE oF thE 8th riB in A 
proFESSionAl DAncEr – cASE rEport
Figueiral N., Pereira P.
Hospitais da Universidade de Coimbra, PMR Dept., Coimbra, 
Portugal

Introduction: Stress fractures of the ribs are not uncommon in 
rowers, but there are very few cases reported in other activities. 
The first rib is most commonly affected, with fewer publications 
addressing stress fractures in another rib. Aim: To present a clini-
cal case of a stress fracture of the 8th rib in a professional dancer 
(oriental dances), distinctive because it involves an activity not 
previously reported and a fracture site on the anterolateral side of 
the rib. Patients and Methods: A female professional dancer pre-
sented with intense right sided chest pain, for 8 weeks, with onset 
coincidental with increase in training intensity before participation 
in European tour. The patient had already recurred to an emergency 
room without clinical improvement or diagnostic conclusion. 
Results: At our consultation, intense pain at palpation of the 8th 
and 9th ribs was noted and a stress fracture was suspected. A bone 
scan and a CT-scan confirmed the diagnosis. The patient endured 
in a rehabilitation program and the pain disappeared. Conclusion: 
Stress fractures may occur when muscle weakness or fatigue causes 
a redistribution of forces that result in microtrauma to the underly-
ing bone. Also, muscle contraction can generate strong forces along 
the surface of the bone, with the stress fracture occurring where 
the bending stresses are maximal. In our case, the activation and 
repetitive contractions of the external oblique abdominal and ser-
ratus anterior muscles resulted in significant stresses being placed 
upon its insertions along the 8th rib. The diagonal movement that 
characterized our patient’s motion pattern justified the fracture 
localization on the anterolateral aspect of the rib.
References:
1. Galilee-Belfer A, Guskiewicz KM. Stress Fracture of the Eighth Rib in 
Female Collegiate Rower: Case Report. J Athl Train 2000; 35: 445–449.

2. Warden SJ, et al. Aetiology of rib stress fractures in rowers. Sports Med 
2002; 32: 819–36.

3. Vinther A, et al. Exercise-induced rib stress fractures: potential risk factors 
related to thoracic muscle co-contraction and movement pattern. Scand J 
Med Sci Sports 2006; 16:188–96.
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AccElErAtED rEhABilitAtion AFtEr 
SurgEry For AntErior cruciAtE 
ligAmEnt lESionS in ActivE pAtiEntS
Ojoga F., Ojoga L., Chifan D.
Augustin DIMA, INRMFB 3rd Clinic Bucharest, Romania

Introduction & Purpose: The goal of this research is to evaluate 
the effectiveness of the accelerated rehabilitation in cases of com-
plete lesions of the anterior cruciate ligament of the knee, which 
have been operated. Material & Method: The research involved 
50 young patients with this type of lesion operated within the first 
year after the trauma, arthroscopically, using bone-tendon-bone 
technique. The patients were blind divided in 2 equivalent groups 
as for mean age, sex ratio and mean delayed time to operation. 
First group underwent the normal rehabilitation program and 
the second group underwent the new, accelerated rehabilitation 
protocol. The evaluated parameters included the circumference of 
the knee and thigh, the active and passive knee range of motion, 
the strength in the flexor and extensor muscles of the knee and 
the knee stability. The tests were performed before and after the 
rehabilitation treatment. Results: For the group 2 it was obtained 
a significant improvement in all the parameters examined, with an 
exception in the stability of the knee, which was not statistically 
significant. Conclusions: The accelerated rehabilitation treatment 
after operated lesions of the anterior cruciate ligament of the knee 
has a significant importance in the dynamic stability of the joint 
(ROM, strength), but the passive stability is not improved in the 
same way. For active persons the treatment of choice after ACL 
lesions should be surgery followed by accelerated rehabilitation.
References:
1. Anderson C, Gillquist J. Treatment of acute isolated and combined ruptures 
of the ACl, Am J Sports Med 1992; 20: 7–12.

2. Brewster C, et al. Rehabilitation for the anterior cruciate reconstruction, 
J Orthop Sports Phys Ther 1983; 5:121–126.

3. Brotzman B, Head P. Clinical Orthopaedic Rehabilitation St Louis: Mosby; 
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4. Paulos L, Stern J. Rehabilitation after ACL surgery in: Jackson D, ed The 
Anterior Cruciate Ligament: New York Raven; 1993

5. Shelbourne K, Nitz P. Accelerated rehabilitation after ACL reconstruction 
J Orthop Sports Phys Ther 1992; 15: 256–264.
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rEhABilitAtion oF thE AchillES’ tEnDon 
injuriES
Stojanovic N., Katancevic B., Veljkovic D., Golubovic S., 
Ivanov D. 
Special Hospital for rehabilitation Ribarska Spa, Serbia 

Aim: The aim of this work is an analysis of medical rehabilita-
tion results after Achilles’ tendon injuries at patients treated in 
the Ribarska Spa during the period from 2005 to 2007. Forty-six 
persons with ruptured or sectioned Achilles’ tendon were reha-
bilitated during that period. Most often the injuries where caused 
by a sudden and strong jerk of the leg – 31 patients (67.4%) ; left 
Achilles’ tendon was injured more often – 28 cases (60.9%). There 
is a large number of male patients – 35 (76.1%), with an overage 
of 38 years of age. These are persons of various professions ; there 
were no active sportsmen among them and most of the injuries 
happened during their daily physical activities and rarely dur-
ing recreation. Twenty two patients (47.8%) were treated in the 
orthopedically conservative way and 24 (52.2%) have operation, 
six of them after a longer period of conservative treatment. Cast 
immobilization was applied to all of the patients. Stationary treat-
ment in our institution lasted averagely for 27 days. In order to 
objectivise the results of the medical rehabilitation, we measured 
the movement. Rate of the ankle and evaluated muscle strength 
of the injured leg’s musculature in accordance with MMT, before 
and after application of the balneal physical treatment. Thirty 
two persons (69.6%) were fit for work after the cure and to 14 
patients (30.4%) it was suggested to continue the rehabilitation 
in ambulatory conditions. Conclusion: It is most important to 
prevent injuries. If it comes to an injury of the Achilles’ tendon, 
an organized and strictly individual operative cure is important, 
because it is the best and quickest healing method of the Achilles’ 
tendon rupture. After removing the immobilization, it is necessary 
to proceed with continual and individual medical rehabilitation, 
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carefully at first, intensively later on, as well as to wear orthopedi-
cally adequate foot wear for a certain period of time. Since there 
is a possibility of bad cicatrisation and consequent hypotrophy 
of the injured leg’s musculature, the physical therapy treatment 
should last long enough.
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pAtEllAr DiSlocAtion – A DiAgnoSiS AnD 
rEhABilitAtion protocol
Marreiros H.1, Aldeia E.2, Barata G.3

1Dona Estefânia Hospital; 2Santa Marta Hospital; 3Faro Central 
Hospital, Portugal

Acute patellar dislocation accounts for 2% to 3% of all knee 
injuries and is the second most common cause of traumatic he-
marthrosis. Its annual incidence ranges from 7 per 100,000 to 43 
per 100,000, depending on age and patient population. Depending 
on the study, 30% to 72% of dislocations can be expected to be 
sports related and 28% to 39% of these injuries will have associ-
ated osteochondral fractures. This injury may occur when patients 
with normal anatomy are exposed to direct high energy forces, 
but most studies find that it occurs more commonly when patients 
with abnormal anatomy are exposed to indirect forces. It can cause 
patellar instability, pain, recurrent dislocations, decreased level of 
sporting activity and patellofemoral arthritis. The authors present 
a patellar dislocation protocol of diagnosis and rehabilitation ac-
cording to a review of the literature.
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thE intErDiSciplinAry tEAm FounDAtion 
oF thE pErFormAncE trAining 
Mihailescu P.D., Mihailescu L.E.
University of Pitesti, Dept. of Physical Education and Sport, 
Pitesti, Romania

Introduction: In the international context of the performance and 
high performance sport we can’t speak about the increase of the 
level of performance without taking into consideration the interdis-
ciplinary team which represents the foundation of the sportsman’ 
s training. The athletics department of CSM Pitesti, as a youth 
department, doesn’t have many members from the team we have 
just spoken about. That is why the lack of the sportsmen’ perform-
ance can be justified with the increased need of real specialists 
like: physical trainer, kinesitherapist, psychologist, etc. Aim: The 
aim of the research was to improve the physical performance by 
using both the kinesi and the physical training means. Content 
and Methods: This research is in fact a study of a medical con-
sent of a trainee (triple jump) and mostly a study on her medical 
recommendation made by INMS Bucharest. From her medical 
consent we evidenciated the following aspects that we wanted 
to improve: – Thorax elasticity; – The left lumbar curvature; 
– The asymmetry of the inferior members; – The lumbar mobil-
ity. As specialists in sports and sports medicine and taking into 
consideration the financial possibility and the equipment that our 
athletes from CSM Pitesti use during the training hours, we based 
our experiment on conceiving some schedules of exercises which 
have the aim of increasing the thorax elasticity, the mobility of 
the lumbar spine and which can create an equilibrium between the 
anterior and posterior muscles of the body. We also recommended 
a daily use, both during the training hours and during the rest of 
the day, of a support which can upraise with 1 cm the shorter leg. 
Results and Conclusions: After a period of six months’ exercises 
we ascertained: – An increase of thorax elasticity from 7 cm to 
12 cm; – An increase of lumbar mobility from 5 cm to 25 cm; 
– The elimination of lateral oscillation due to the asymmetry of 
the inferior members by using a 1 cm support; – The disappear-
ance of lumbar curvature by using the support. All these, together 
with the physical training, contributed to the increasing of the 

sport performance of the trainee with 40 cm during the contest in 
which she took part. 
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thE EFFEct oF pAin-FrEE trEADmill 
trAining on FiBrinogEn, hEmAtocrit, lDl 
AnD hDl cholEStErolS in pAtiEntS With 
clAuDicAtion
Mika P., Mika A. 
Dept. of Rehabilitation, Academy of Physical Education, Krakow, 
Poland

Introduction: Chronic ischemia of lower limbs may result from not 
only atherosclerotic stenoses but also from rheological abnormali-
ties such as increased blood viscosity. Arterial blood flow may 
also be impaired because of decreased endothelium-dependent 
vasodilation. Patients with claudication may have increased blood 
viscosity caused by elevation of hematocrit and plasma fibrino-
gen. The elevated level of LDL cholesterol, leading to impaired 
function of endothelium, has also been observed in this group of 
patients. Aim: To assess the effect of pain-free treadmill train-
ing on changes of plasma fibrinogen concentration, hematocrit, 
LDL, HDL cholesterol levels and walking ability in patients with 
claudication. Patients and Methods: Sixty patients with peripheral 
arterial occlusive disease and intermittent claudication (Fontaine 
stage II) were randomly assigned into the treadmill program or a 
control group. The patients in exercising group were exercising 1 
hour on the treadmill (repetitive intervals to 85% of the pain-free 
walking time), 3 times a week for 3 months. Patients in the control 
group were asked to maintain their usual level of activity. Results: 
The LDL cholesterol level in the exercising group significantly 
(p<0.05) decreased by 21.7% (from 4.15 to 3.25mmol/L) and 
HDL cholesterol level significantly (p<0.05) increased by 14.6% 
(from 0.96 to 1.10mmol/L) in the training group but changes of 
both LDL and HDL were insignificant in the control group over 
the 3 months. Pain-free walking time was prolonged by 109% 
and maximal walking time increased by 54% in the exercising 
group (p<0.01), whereas no significant improvement in the above 
walking variables were observed in the control group. Conclusion: 
It is concluded that improvement in walking time over 3 months 
of pain-free treadmill training is associated with progressive 
normalization of LDL and HDL cholesterol levels in patients 
with claudication.
Reference:
1. Brendle DC, et al. Effects of Exercise Rehabilitation on Endothelial 
Reactivity in Older Patients with Peripheral Arterial Disease. Am J Cardiol 
2001; 87: 324–9.
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StrAtEgiES oF poSt-EXErciSE rEcovEry 
– thE vAliD critErion For ASSESSing 
FAtiguE AnD rEcovEry
Mika A., Mika P.
Dept. of Rehabilitation, Academy of Physical Education, Krakow, 
Poland

Introduction: The majority of available literature suggest that 
active recovery is most effective in removing muscle fatigue. Dif-
ferent experimental protocols and criteria used for the recovery 
process evaluation in some studies may be the reason that observed 
results are often non-homogenous or conflicting. Aim: To assess 
the influence of different relaxation modes: stretching (ST), active 
recovery (AR) and passive recovery (PR) on muscle relaxation af-
ter dynamic exercise of the quadriceps femoris. The other purpose 
was to compare the protocols used in this and the other published 
recovery studies in order to suggest the most appropriate rationale 
for use of certain type of fatiguing exercise, and valid criterion for 
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assessing recovery effectiveness. Subjects and Methods: 10 male 
volunteers (24–38 years) following warm-up (5 min of cycling at 
30 W) performed 3 sets of dynamic leg extension and flexion at 
50% of previously determined Maximal Voluntary Contraction 
(MVC), with a 30 sec rest between sets. After completing the above 
leg exercise AR(light pedaling on the cycle ergometer (10W) at 
60 rpm for 5 min), PR (passive rest for 5 min) or ST (5 min of 
postisometric relaxation) was applied. Then subjects performed 
isometric knee extension at 50% of MVC to the point of fatigue 
when surface electromyogram (EMG) was measured. Results: The 
post-AR mean MVC was significantly (p<0.05) higher than post-
PR and post-ST. No difference in MVC between AR and baseline 
was observed. There was no significant increase in the activation 
of motor unit in both post-PR and post-ST, but significant (p<0.05) 
increase was noted post-AR. Conclusion: Our findings confirms 
previous suggestions that the light active exercises appears to be 
most appropriate mode of recovery after dynamic leg muscle fa-
tigue. The fatiguing exercise and protocol used in this study seem 
to be appropriate, and MVC and EMG valid criteria for recovery 
assessment in similar future research.
Reference:
1. Barnett A. Using recovery modalities between training sessions in elite 
athletes. Does it help? Sports Medicine 2006; 36: 781–96.
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hip rESurFAcing ArthroplASty For thE 
young AnD ActivE pAtiEntS
Perez-Moro O.S, Llopis Miro R., Diez Ramos F., Parra 
Sanchez G., Arand A.E., Muñoz G. 
Hospital Santa Cristina, Dept. de Rehabilitacion, Madrid, Spain

Introduction: Resurfacing arthroplasty is and attractive option for 
young and active patients, not only to relieve pain and improve 
function but also to meet the high physical demands. It is the less 
aggressive method which respects more the articular anatomy, bio-
mechanics and propioception. Material and Methods: We present 
44 patients undergoing resurfacing hip arthroplasty (two of them 
bilateral, all of them operated by the same surgeon, the minimum 
follow-up was 3 months (3–24 m), the selection criteria were: pain, 
inability to activities of daily living, good bone quality based upon 
radiological criteria, the age less than 65 in males and 60 in females. 
Prior to the intervention patients are informed of the advantages and 
disadvantages as well as the rehabilitation programme to follow. 
For evaluating the functional outcomes we used the Harris’ scale 
and the Lyshom scale to the sporting activity. We describe the 
complications and evolution as well as the rehabilitation programme 
24 h following surgery. Results: Average hospital stay 3.88 days, 
the functional evaluation was good or very good, return to laboral 
activity at 5 months and less than 4 months for sport activities. Three 
neck fractures and one tendinitis psoas were the complications. 
Conclusions: Hip resurfacing is a good option for young patients. 
Respect more the anatomy, biomechanical and propioception. If the 
patient needed a replacement, could seen as a first intervention and 
only having to replace the femoral stem.
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uSing moDEling mEthoDS to StuDy injury 
mEchAniSm oF thE loWEr limBS During 
vollEyBAll SpiKE movEmEnt For FEmAlE 
plAyErS
Gruionu L.G.1, Avramescu T.E.2, Ilinca I.2, Zavaleanu M.2, 
Rosulescu E.2

University of Craiova, 1Faculty of Engineering and Technological 
Systems and 2Faculty of Physical Education and Sports, Craiova, 
Romania

Introduction: Most of the lower limb musculoskeletal injuries in 
volleyball are happening during jumping or landing movements 

in spiking (1). The most frequently injured joints are the knee and 
ankle, and most of the studies focused on several biomechanical 
aspects as joint kinematics or peak vertical reaction forces (2, 3). 
Hewett (4) reported that knee injury rates are three to four times 
greater for female athletes. Aim: To provide a better understanding 
about the mechanisms contributing to the female volleyball athletes 
joint injuries during spike movement. Patients and Methods: Six 
female college high performance volleyball players executed 5 
times, spike jumping and landings on a contact pressure platform 
(footscan plate 0.5 m, RSSCAN). Lower limb joint kinematics 
was recorded and analyzed using SIMI Motion software. The 
peak pressure distribution on feet was also recorded for both 
jumping and landing movement using footscan gait scientific and 
balance software (RSSCAN). A computational model for the lower 
limbs were developed using Anybody software, and the specific 
kinematic, pressure distribution and body weight were input for 
every athletes. Muscle forces and joint moments and reactions 
were computed for ankle and knee joints. Results: Comparing the 
computed data between players resulted in an increased stress at 
knee joint and a higher peak of ground reaction forces for a reduced 
thigh muscles activity. Conclusion: To reduce knee injuries at knee 
joint level, female athletes may need special exercises to increase 
and balance thigh muscle strength.
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A BiomEchAnicAl virtuAl moDEl oF thE 
ShoulDEr uSED to StuDy injuriES During 
vollEyBAll SpiKE movEmEnt
Avramescu T.E.1, Gruionu L.G.2, Ilinca I.1, Zavaleanu M.1, 
Rosulescu E.1

University of Craiova, 1Faculty of Physical Education and Sports, 
2Faculty of Engineering and Technological Systems, Craiova, 
Romania

Introduction: The relation between extreme angles of the shoulder 
joint and muscle injuries are not fully understood for the spike 
movement in volleyball. Previous research has suggested that 
reactive muscle recruitment strategies are varying to preserve 
joint integrity (1–3). A research that quantifies the importance of 
muscle recruitment level for glenohumeral stability at different 
angle during the spike movement is necessary. Aim: To provide 
a better understanding about the mechanisms contributing to the 
volleyball athletes shoulder injuries during spike movement. 
Patients and Methods: Six female college high performance vol-
leyball players executed ten times, spike movement and the upper 
limb joint kinematics was recorded and analyzed using SIMI Mo-
tion software (SIMI Reality Motion Systems). A computational 
model for the entire body was developed for every athlete, using 
Anybody software (Anybody Technology A/S), and the specific 
kinematics as velocity and angles were input for upper limbs. 
Muscle forces and joint moments and reactions were computed 
for shoulder joint. Results: The anterior deltoid and supraspinatus 
muscles are activated together during volleyball spike to elevate 
and place the humerus; the infraspinatus and teres minor muscles 
are activated during movement of the arm in an overhead position. 
Conclusion: The aim of this study was to develop a virtual model 
of the musculoskeletal system that can be used to perform inverse 
kinematics for volleyball spike under training conditions and to 
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investigate the shoulder muscle activity. The recorded movements 
were simulated with high accuracy on Anybody model. We can 
conclude the developed numerical model could be used to improve 
the personal performance by finding an optimal technique and 
help to avoid, by virtual simulation, the extreme movements that 
can produce injuries.
References: 
1.  Matsen FA, et al. Mechanics of glenohumeral instability. Clin Sports Med 
1991; 10: 783–8.

2.  Wilk KE, et al. Current concepts: the stabilizing structures of the gleno-
humeral joint. J Orthop Sports Phys Ther 1997; 25: 364–79.

3.  Labriola JE, et al. Active stability of the glenohumeral joint decreases in 
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FunctionAl rEhABilitAtion in rEpEtitivE 
AnKlE SprAin
Totorean A.1,3, Poenaru D.1,2, Elena A.M.1,3

1‘Victor Babes’ University of Medicine and Pharmacy, Timisoara; 
22nd Orthopedics & Traumatology Dept.; 3 Posttrauma Rehabilita-
tion Unit, Timisoara, Romania

Introduction: The ankle is the most frequent place for muscular-
skeletal trauma. Sprains represent 75% of ankle trauma. Aim: The 
aim in functional rehabilitation in patients with repetitive ankle 
sprains is to obtain a stable ankle and prevent a new injury. Patients 
and Methods: Over a period of 2 years, there were treated 56 pa-
tients with ankle sprain in the Posttrauma Rehabilitation Unit – 2nd 
Orthopedics - Traumatology Department from Timisoara, patients 
with ages between 14–36, 23 of them with repetitive sprain. The 
functional reeducation was performed in the acute phase according 
to the RICE principle (rest, ice, contention, elevation), followed by 
a proper rehabilitation program, in conformity with the objectives 
wanted. The assessment of the rehabilitation program efficacy 
was made using the Ferretti assessment grid with the following 
interpretation: 100–90: excellent result; 80–90: good result; 70–75: 
poor result; <70: extremely poor result. Results: Patients who be-
gan the rehabilitation program immediately after injury obtained 
an excellent/good results, but those with ankle sprain history, who 
not followed a functional rehabilitation treatment, or the treatment 
was not properly conducted, had poor results, owing to the lateral 
instability syndrome, cause of the repetitive sprains. Conclusions: 
The early mobilization is efficient in ligament healing, neuro-pro-
prioceptive reeducation, obtaining an stable ankle, preventing new 
injuries. Early mobilization, reducing the immobilization period, 
represent the key for success in repetitive sprain prevention.
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ultrASounD (uS) With KEtoproFEn vS. 
ionthoForESiS With KEtoproFEn in thE 
trEAtmEnt oF EpiconDylitiS
Lyp M.1, 2, Maciak W.2, C, Cabak A.1 
1University of Physical Education in Warsaw; 2Centre of Reha-
bilitation ‘Attis’ in Warsaw, Poland

Introduction: Pain disorders in elbow region is often a reason of 
the movement constraint. The enthesopathy is one of the most 
common reasons of this disorder. Aim: We focused on two similar 
enthesopathies – the affection of the epicondylus lateralis and 
medialis humeri. The physical examination and the interview with 
the verbal scale of pain were used to assess the effectiveness of the 
therapy. Material and Methods: Twenty patients diagnosed with 
epicondylopathy were treated with ultrasound with ketoprofen and 
twenty were treated with ionthoforesis with ketoprofen. Results: 
The data of the clinical examination (objective assessment) and 
the interview (subjective assessment) were collected separately. 
We show these effects separately regarding the subjective and 
objective symptoms. For the verification of the therapeutical ef-

fectiveness of therapy in the treatment of epicondylitis we used 
the exact Fisher’s test. Ultrasound (US) with ketoprofen and 
ionthoforesis with ketoprofen show therapeutical effectiveness 
in therapy of enthesopathy of lateral and medial epicondylus. 
Conclusion: Ultrasound (US) with ketoprofen and ionthoforesis 
with ketoprofen show therapeutical effectiveness in therapy of 
enthesopathy of lateral and medial epicondylus. The effective-
ness of ultrasound (US) with ketoprofen was higher. This could 
be statistically proved. The experiment has been performed within 
the scope of statutory research (Ds-81) financed from the Warsaw 
Academy of Physical Education funds.
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For pAtiEntS SuFFEring From DiABEtES 
mEllituS
Zeqiri S.1, Ylli A.2, Zeqiri N.3
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Introduction: Diabetes mellitus is the most common endocrine 
disease; it is major problem in medicine, not only for diabetics 
but also as general health problem. Physical activity was accepted 
as a therapeutic approach in diabetics. Aim: The objective was to 
assess the role of physical activity in DM patients and in their val-
ues of glycemia. Methods: In study were included 96 consecutive 
patients diagnosed with DM, according to diagnostic criteria by 
new definition form of WHO and ASD. According to these criteria, 
46 patients were type 1 DM, 50 patients were type 2 DM. Physical 
activity is applied 10 days consequently, after psychological prepa-
ration and treatment of patient according the standard protocol to 
physical activity.  The assessment of glycemia was done before 
and after physical activity. Results: Glycemia level was decreased 
by physical activity, DM type 1 patients for 25.0 mg/dl in male 
and 30.4 mg/dl female, respectively. DM type 2 patients the gly-
cemia was decreased by physical activity 25.4 mg/dl in male and 
18.0 mg/dl in female, respectively. Female patient’s type 1 after 
physical activity there was a decrease in glycemia levels compared 
to patient’s type 2. There wasn’t significant difference between 
male and female in decrease of glycemia by physical activity. 
Conclusion: In DM patients, physical activity decreases level of 
glycemia. There is no important difference between gender and 
type, in these patients. Physical activity in these patients doesn’t 
need the important circumstances and has a low cost effective-
ness. We recommend that physical activity should be part of the 
treatment of DM patients.
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Evolution oF EnDurAncE During A 
multiDiSciplinAry trEAtmEnt oF chronic 
loW BAcK pAin AnD itS inFluEncE on WorK 
cApAcity
Norberg M., Belgrand L.
CHUV, Orthopedics, Lausanne, Switzerland

Introduction: Low back pain is a common disorder touching up 
to 80% of the population, with redundancies of up to 70%. A 
small proportion would go on to develop chronic low back pain 
(LBP) with reduced work capacity and they would count for the 
majority of the costs. Up to day, a multi-disciplinary treatment 
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program is one of the best approaches. In the program one of the 
mile-stones is restoration of function. The aim of this study was 
to follow patients, according to the endurance change after the 
program and its influence on workability during one year after 
inclusion in a such program. Method: Patients were following a 
multidisciplinary treatment for 3 weeks including physiotherapy, 
occupation measures combined with an educational program with 
behavioural and psychological interventions on an outpatient 
program. We studied the endurance with the help of the Bruce 
test, accomplished at the beginning and at the end of the program. 
On the other hand the patients filled out pain questionnaires and 
PACT score according their own impression on workability. 
Results: There were a clear relation between the increase in the 
cardiovascular endurance and the increased workability. Almost 
every patient presented an increase in the VO2 max, even though 
the workability did not follow. This increase were associated with 
a decrease in pain apprehension. Conclusion: A multidisciplinary 
treatment program, teaching the patients how to care with their 
pain and to accept it even if it persist is successful in lowering the 
global pain. If the program allows the patients to strengthen the 
endurance, the workability will increase in parallel. In this way 
the patients were able to reduce the consummation of medicaments 
and to increase the work capacity. 
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loW BAcK pAin in muSiciAnS – DiAgnoSiS 
AnD prEvEntionAl poSSiBilitiES
Seidel E.J.1,3, Fischer A.1, Wick C.2, Seidel S.L.1

1Sophien- und Hufeland-Klinikum Weimar and Hochschule für 
Musik, Weimar; 2Institut für Sportmedizin der FSU Jena; 3Le-
hrbereich Musikermedizin der Hochschule für Musik Weimar, 
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Introduction: Musicians belong to a group of Professionals, who 
suffer extreme stress at the muscle-skeleton-system according to 
their Instruments. Usually playing an instrument already starts 
at an age of 6 to 8 years and it achieves its height at the early 
professional years between 25 and 35. So far, the influencing 
factors of the extreme stress on the spinal column of musicians 
are not sufficiently analysed yet. Functional Diagnosis: The 
functional diagnosis of the spine, which can be done today by 
musicians specific to their Instruments, is an essential part of 
the planning of preventive measures in the sense of a secondary 
and tertiary prevention. Measures and methods of instrument 
specific functional diagnosis are being presented.(three dimen-
sions). Prevention: Meanwhile it has been realised, that a general 
health prevention of musicians has to be accompanied by a stress 
prevention according to the load of the instrument. Therefore, 
measures of the individual promotion of the health have to be 
adjust to the stress of work as well as the health-and training 
conditions. Consequently, those measures can help to reduce 
or rather to avoid the consequences of the illnesses contributed 
to the stress at the muscle-skeleton-system according to the in-
strument. In addition, they also can improve a possibly reduced 
fitness (efficiency) by older musicians.
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thE trAnSFErSomE® tEchnology – nEW 
trEAtmEnt optionS For locAl pAin in 
muSclES AnD jointS
Seidel E.J.1, Mazgareanu S.2, Rother M.2, Rother I.3

1Sophien- und Hufeland-Clinic, Weimar; 2IDEA AG, Munich; 3X-
pert Med GmbH, Jena, Germany

Introduction: Diractin® is a new, Transfersome® carrier based 
ketoprofen formulation for local application. Transfersome® 
carriers are able to cross the skin barrier driven by the transcu-

taneous moisture gradient avoiding clearance of the drug by the 
cutaneous microcirculation, and allowing targeted delivery into 
deeper subcutaneous tissues like muscle and joints. Diractin® 
showed substantially higher drug concentration in target tissues 
like muscle as compared to conventional topical ketoprofen and 
oral ketoprofen in pigs (1) with low systemic exposure. Aim and 
Patients: The analgesic effect of locally applied Diractin® was 
investigated for pain associated with osteoarthritis (OA) of the 
knee and exercise-induced acute muscle pain as compared to a 
conventional topical ketoprofen gel, placebo and oral analgesics. 
Methods: Acute forearm muscle pain was induced by eccentric 
muscle contractions prior to single application of test items. Pain 
was assessed using a visual analogue scale. Pain of thigh and calf 
was induced by walking down stairs with a total altitude of 200 m,  
before subjects received repeated treatment with Diractin® for 
one week. In several placebo-controlled clinical studies patients 
with knee OA were treated with different doses of Diractin® 
for 6 to 24 weeks. The WOMAC subscales for pain, function 
and patients global assessment of therapy were used as efficacy 
measures. Results: Diractin® led to higher pain reduction in acute 
muscle pain vs. placebo and conventional gels. A metaanalysis 
revealed superiority vs. oral ketoprofen. In OA studies, Diractin® 
reduced pain significantly better as compared to placebo and 
with similar efficacy to oral treatment. The therapeutic effect 
was maintained at least for 24 weeks. Diractin® was generally 
well tolerated. Except for dermal irritation no relevant drug-
related adverse events were observed. Conclusions: Diractin® 
showed better efficacy than oral ketoprofen in the treatment of 
exercise-induced muscle pain whereas conventional topical gels 
did not differentiate from placebo. For the treatment of pain in 
OA Diractin® showed an efficacy superior to placebo and com-
parable to celecoxib (2). 
References:
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EFFicAcy oF phonophorESiS oF A crEAm 
contAining glucoSAminE SulFAtE 
AnD chonDroitin SulFAtE compArED 
to topicAl uSE oF thE crEAm For 
oStEoArthritiS oF thE KnEE 
Forogh B., Sohani S.
Firozgar Hospital, Tehran, Iran

Objective: To assess the ability of a topical preparation of glu-
cosamine sulfate and chondroitin sulfate to reduce pain related 
to osteoarthritis (OA) of the knee. Methods: Sixty-one patients 
were randomized to receive a topical glucosamine and chondroitin 
preparation (group A) or phonophoresis of this cream (group B) 
over a 6 week period. Efficacy was assessed using a visual analog 
scale (VAS) for pain as well as the Western Ontario and McMaster 
Universities Osteoarthritis Index (WOMAC), and questionnaire 
in evaluation of pain at rest, one leg stance, 50 step walk & 3 
steps up & down pain. Results: VAS scores indicated a greater 
mean reduction in pain on one leg stance for the phonophoresis 
glucosamine/chondroitin preparation group (mean change –2.6 
cm, SD 1.6 cm) compared to the glucosamine/chondroitin group 
(mean change –1.6 cm, SD 1.7 cm) after 6 weeks. After 6 weeks 
the difference between A and B groups in their mean reduction 
of pain at 50 step walk from baseline was 1.4 (95% CI 0.1 to 2.4, 
p=0.02) and for 3 step up and down was 1.8 (95% CI for differ-
ence between groups, 0.7 to 1.9 cm; p=0.003). Conclusion: Topical 
application and phonophoresis of glucosamine and chondroitin 
sulfate are effective in relieving the pain from OA of the knee 
and improvement is evident within 6 weeks. The pain relieve is 
more prominent in phonophoresis of this cream. Phonophoresis of 
glucosamine and chondroitin sulfate cream is effective treatment 
method in physiotherapy of patient with OA of the knee.

J Rehabil Med Suppl 47



209Poster Presentations

p234
EvAluAtion QuAlity oF liFE in A pAtiEnt 
With loW BAcK pAin AFtEr tWo WEEKS 
DicloFEnAc-potASSium (rAptEn Duo®) 
thErApy 
Milenovic N.1, Savic K.2, Popovic B.1, Vasic B.1

1Institute for Rheumatology and 2Dept. for Physical and Reha-
bilitation Medicine, Faculty of Medicine, University of Novi Sad, 
Serbia

Introduction: Low back pain (LBP) is one of common problem 
of modern working man, which caused many medical and social-
economical problems. Nowadays LBP is still open ‘field’ for new 
treatment and searching for ideal therapy. Aim: The aim of the 
study was to establish how influenced two weeks Diclofenac-Duo 
(Rapten Duo®) treatment on bettering state oh health in patient 
with LBP. Material and Methods: We examined 100 patients (60 
female and 40 male), age 40–70 with diagnosis of low back pain. 
Beside physical examination and evaluation of radiological cri-
teria all patient fulfil short, 8 questions, questioner about quality 
of life. Results: All patients had positive results during physical 
examination and significant changes on radiological evaluation. At 
the beginning of treatment patient evaluated their pain in 66.67% 
as severe but after two weeks treatment we shown reduction of 
pain and have 20 % of moderate pain and 50% of severe pain, no 
statistically significant difference between gender. After treatment 
16.67% of patient self evaluated their state of health much better 
and 30.13% better which is statistically significant (p=0.042). 
We also found reduction of limitation daily activities which was 
more statistically significant (p=0.038) after two weeks treatment 
in younger patients. Reduction of professional activities because 
of LBP was decrease after treatment and it was more statistically 
significant in younger patient (p=0.033). Likewise, at the end of 
treatment we found bettering self evaluation of patient emotional 
status, which was described as bettering interpersonal contact with 
family and friends which patient describe as result of treatment. 
Also we found statistically reduction of depression which patients 
described as result of reduction LBP. Conclusion: Result of out 
evaluation pointed to that using Rapten Duo in treatment of LBP 
could provide bettering state of health patient with LBP, but also 
indicate importance individualization dose of treatment.
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mAnAgEmEnt oF pAin With opioiDS in 
rEhAB conSultAtionS
Barca I., Flores I., Ivanovic Y., Mas A., Ayala M., Gómez 
A.
Service Physical Medicine and Rehabilitation, Hospital Clinico, 
Madrid, Spain 

Introduction: The pain is defined as sensory or emotional experi-
ence associated with a real or potential tissue damage. We have 
quantitative and qualitative scales to measure different physical 
and pharmacological treatments to help in pain control. Aim: To 
determine the improvement of patients with different patholo-
gies causing pain, and their grade of satisfaction after treatment 
with opioids. Materials and Methods: 27 patients: 24 men and 
3 women. Average age: 62 years. Pathologies: global osteoar-
thritis (3), cervical osteoarthritis (2), lumbar osteoarthritis (14), 
knee osteoarthritis (3), hip osteoarthritis (3), shoulder pathology 
(5). Previous treatment: 11 with first level analgesic treatment 
at maximum dose, 4 patients in treatment of second level and 
12 in the combined treatment of first and second level. Patients 
were reviewed after a month and 2 months, assessing pain visual 
analogic scale (VAS) Time evolution: 21 patients an average 5.5 
years and 6 less than half a year. Losses: 4 did not receive treat-
ment, 1 patient non-localized and 2 with poor opioid tolerance 
(anxiety, dizziness). Results: VAS half pre-treatment: 8.3 VAS 

post-treatment with fentanyl 12.5 ug: 10 patients did not improve, 
13 concern improvement of 2 points on average, 4 patients did 
not take their medication. 2 patients did not tolerate opiod (diz-
ziness, diarrhea and anxiety).  VAS post-treatment with fentanyl 
25 ug: 5 patients had the same value, 7 improved (2.5 points on 
average), 2 not tolerate (vomits and anxiety). Rehab Treatment: 
kinesitherapy (10 patients: 5 improved in pain scale the first month 
and the following 6, the second month), electrotherapy (9 patients: 
6 improved in pain scale the first month, and 4 the second) and 4 
did not take treatment.
References:
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BonE AnD joint chAngES in pAtiEntS 
rEcEiving long tErm hEmoDiAlySiS 
trEAtmEnt AnD BlocK injEction thErApy 
Piscevic V. 
UCC Zvezdara, Dept. of PMR, Belgrade, Serbia

End-stage renal disease (terminal uraemia) is characterized by 
discontinuation of the kidney’s excretory, endocrine and regula-
tory functions, resulting in disturbance of serum concentration of 
substances regulated by the kidney’s normal function. End-stage 
renal disease treated by long term hemodialysis therapy (HD) 
presents the process wherein the efforts and aimed to make up 
for the kidney’s function in the most adequate and acceptable 
manner. In condition when plasma concentration of calcium and 
phosphates are elevated, the salt complex is created and deposit 
in the intestinal soft tissue as well as in joint margin and with 
dialysing-related amyloidosis (B-2 micro globulins) and pro-
gressive osteoporosis can make a frequent cause of very severe 
chronic pain which requires long-term medicament therapy. 
Long lasting medications in HD patients may increase the risk 
of toxic side effects and gastric problems. Those problems in 
HD patients limits the ability to stand and walk and connected 
with less activities and poor physical functioning makes a pro-
gressive muscle atrophy. The aim of this study was to evaluate 
the safety and efficacy of local corticosteroid injections in the 
treatment of chronic pain syndrome with hindered mobility func-
tion in patient receiving long-term hemodialysis with changes 
on lumbar spine. We covered 117 patients of both sexes (27–84 
years old) treated by chronic hemodialysis program at Institute 
for Renal Diseases, UCC Zvezdara-Belgrade, during the period 
from January 2002 to January 2006. All of them had problems 
with pain which require the therapy. After clinical checking, 
blood analysis and radiography detection we performed the block 
corticosteroid injections in painful region with protocol of three 
injections with break of 7 to 14 days. Due radiography analys-
ing we noticed changes of joint and spine position, abnormal-
ity of bone structure with its defects, chondrocalcinosis of i.v. 
discus and meniscus, calcification of tendons and spondylosis 
and arthritis with huge ostephytosis. There were no side effects 
and bleeding during administration of block injection. In 40% 
of patients we performed two injections and in 60% of patients 
we performed three injections. In all patients we got therapy 
benefit with decreasing or stopping of oral medications. In few 
cases we performed soft lumbar and knee support before starting 
activation. Blocking of pain and faster recovery are notified in 
younger group of patients but mostly in the group of patients at 
the beginning of HD process. Block injections are safe and ef-
ficacious method for treating the chronic pain syndrome in HD 
patients. Injection protocol program are successfully applied 
with satisfactory beneficial effects of decreasing the pain, slower 
muscle atrophy with improving the ability for normal functioning 
and the better quality of living. 
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gAit AnAlySiS During An originAl 
WAlKing tESt: ApplicAtion in 
FiBromyAlgiA SynDromE
Maquet D., Chapelier D., Bouquegneau A., Crielaard J.M., 
Croisier J.L.
Dept. of Motricity Sciences, University of Liege, University Hos-
pital Center, Belgium

Introduction and Aim: Gait analysis represents a relevant method 
to detect walking disorders and to appreciate the effectiveness of 
treatments. The purpose of this study was to develop an original 
walking test likely to show abnormal gait. This test could be 
relevant particularly in patients with pathologies associated 
to symptoms of physical or mental fatigue and psychomotor 
slowdown. Patients and Methods: Gait analysis data of 265 
healthy volunteers (144 women and 121 men aged 5–83 years, 
included in nine age groups) were established. Control subjects 
and patients walked at their comfortable speed down and back 
along a 40 m straight corridor. Subjects repeated the way three 
times corresponding to a total distance of 240 m. The gait  
analysis system used in this study (LocometrixTM) included an 
acceleration sensor, a recording device and a computer pro-
gram for processing the acceleration signals. The sensor was 
incorporated into a semi-elastic belt and placed over the L3-L4 
intervertebral space. A 20-sec period of stabilized walking was 
selected for each of the 6 ways to calculate stride frequency, 
stride length, stride regularity, step symmetry and medio-lat-
eral, cranio-caudal and antero-posterior activities. The walking 
speed was measured with electrical photocells. Results: Good 
reproducibility of gait analysis (intra-tester, inter-corridor and 
inter-analysis) was observed: coefficient of variation remained 
below 10% for walking speed, stride frequency, stride length 
(Fig. 1), stride regularity and below 15% for step symmetry. 
Normative data and patterns during the 6 ways were estab-
lished for all variables, age groups and sex. Speed of control 
subjects began to decrease during the sixth decade in men and 
the seventh decade in women. Variable of gait measured in FM 
patients illustrated a major reduction (p<0.05) of speed, stride 
length (Fig. 1), stride regularity and activities (medio-lateral, 
cranio-caudal and antero-posterior) in comparison with norma-
tive data. Conclusion: Patterns of parameters measured during an 
original walking test offer relevant perspectives to gait analysis 
and to track the evolution of gait after treatments in several 
pathologies. We objectified a major psychomotor slowdown in 
FM patients. This test could be relevant to track the evolution 
of symptoms in these patients.
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thE lABilE vErticAl phoriA tESt, A 
lAnDmArK in chronic pAin SynDromES
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Introduction: There is no necessity to have Parkinson’s disease or 
stroke to suffer from postural disorders. Numerous patients without 
a precise anatomical diagnosis, particularly in the case of chronic 
pain syndromes (CPS), belonged in this population. Previous study 
reported that vertical heterophoria (VH) in CPS can disappear im-
mediately after a specific proprioceptive physiotherapy (SPP) of 
temporomandibular joint, oropharynx and/or pelvis, and observed 
pain reduction (not evaluated). Aim: To show that: (i) the labile 
nature of these VH (relative deviation of the visual axes reduced via 
binocular vision mechanisms) is indeed associated with the SPP and 
not spontaneous or random; (ii) the indicated therapeutic interven-
tions are particularly effective for pain. Patients and Methods: Forty 
patients (mean age: 43 years), suffering from CPS, were selected 
because they also had VH for far sight, determined with Maddox’s 
rod test. They were randomly separated into 2 groups (SPP Group 
and Control Group), proved equally distributed for sex and age. Pain 
was evaluated using a subjective visual analogical scale (VAS). The 
SPP Group was managed according to the indications of the labile 
VH test: over 14 days, each patient had 3 SPP sessions associated 
with non-specific physical therapy (massage, mild stretching). The 
Control Group received only the non-specific physical therapy dur-
ing 3 sessions over the 14 days. On day 14, all the patients were 
re-evaluated for VH and pain. During the next 11 days, the Control 
Group received the SPP. On day 25, they were re-evaluated for 
VH and pain. Aχ2 test was used. Results: On day 14, five patients 
had persistent VH in the SPP Group, vs. 20 in the Control Group, 
and pain VAS was significantly lower (p<0.001). On day 25 vs. on 
day 14 in the control Group, 4 patients had persistent VH and pain 
levels had significantly decreased (p<0.001). Conclusion: The SPP, 
surprisingly effective on the patient’s phoria, provides particularly 
informative indications of the therapeutic intervention that reduces 
the intensity of pain. This should help clarify, for basic researchers, 
clinicians’ reported observations of patients suffering from postural 
function disorders.
Reference: 
1. Matheron E. Kinésithér Scient 2000; 34: 23–28. 
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SponDyloSiS: thE ASSESSmEnt oF thE 
DEprESSion lEvEl With BEcK’S inQuiry-
ShEEt AS A ScrEEning mEthoD
Maciak W.1, Lyp M.2, Olszewski R.3, Jaeger-Lyp A.4

1Centre of Rehabilitation ‘ATTIS’, Warsaw; 2University of Physical 
Education, Warsaw; 3Military Medical Institute, Warsaw; 4Uni-
versity of Management and Finance, Warsaw, Poland

Introduction: The association between the chronic pain and de-
pression was shown in several trials. For many chronic diseases 
a positive correlation with depression has been. There exist some 
established methods of assessment of the depression level. One 
of them is the Beck’s inquiry-sheet. However there are no widely 
recognized standards of depression rate in health adults in polish 
population. Aim: The aim of the study was to determine the value 
of Beck’s scale for patients with spondylosis and to compare this 
with the corresponding level for healthy individuals. Patients and 
Method: Our preliminary study involved 225 individuals: 150  –  the 
control group and 75 – probands with spondylosis as the only dis-
ease. The control group consisted of healthy individuals according 
to the WHO criteria. For the verum group taking antiphlogistica and 
analgetica was accepted, so did the hospitalization because of low 

Fig. 1. Pattern of stride length during the 6 ways in control and FM 
subjects.
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back pain. Our examination consisted of the standardized inquiry 
and the assessment of depression with the Beck’s. Results: Between 
this two groups we observed a slight difference in the Beck’s score. 
The median in the group with spondylosis was 4 and in the control 
group 3. These results were on the edge of statistical significance 
(p=0.052). Conclusions: Our study emphasizes the important role of 
an clinical psychologist in the rehabilitation team. The study should 
be continued on the greater number of individuals.
References: 
1.  Olszewski R, et al. Is depression age dependent? Norms in healthy indi-
viduals; preliminary results. J Coron Artery Dis 2005; 6: 102.

2.  Olszewski R, et al. The influence of myocardial infarction on depression in 
patients with coronary artery disease. Pol Merkur Lekarski 2006; 20: 382–5
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muSculoSKElEtAl complAintS AnD 
inDiviDuAl chArActEriSticS, phySicAl, 
pSychoSociAl riSK FActorS Among 
nurSing pErSonnEl in ShirAZ univErSity 
mEDicAl SciEncE hoSpitAl -irAn
Gholamzadeh S. 
Fatemeh Nursing and Midwifery college, Shiraz, Iran

Inroduction: Work related musculoskeletal disorders have been 
described as one of the main health problems among healthcare 
workers. Objective: To investigate the relationships between physi-
cal, psychosocial, and individual characteristics and musculoskeletal 
complaints among nursing personnel in Shiraz University Medical 
Science Hospital, Iran. Methods: In this study a questionnaire survey 
was carried out among 467 nursing personnel in 3 teaching hospi-
tals in shiraz, Iran. The questionnaire involved information on the 
respondent’s job and employment history, weekly working hours, 
individual characteristics, physical and psychosocial risk factors at 
work, the occurrence of musculoskeletal complaints in the past 12 
months. Results: The subjects consisted predominantly of women 
(80%), with ages less than 35 years (81%). A high proportion of 
nurses (83.5%) reported more than two musculoskeletal complaint, 
in the past 12 months, with low back pain being the most common 
condition (77.5%). This was followed by MSD of the knee (65.6%), 
upper back (55.8%), shoulder (55.6 %), neck (52.8%), wrist (47.0%). 
Excessive work load (with adjusted odds ratio of 6.87 (95%CI: 
1.17–2.96) and employment status (with adjusted odds ratio of 8.2, 
p<0.03) was identified as a significant risk factor for muscle skeletal 
complain during our study’s. Lifting, moving or transferring patients 
and manual handling were identified as significant risk factor for 
LBP and knee pain, upper back. BMI in majority of persons (65.7%) 
was normal (between 18.5–24.9). Conclusion: This investigation 
suggests that MSD is more frequent among nursing personnel in 
Shiraz university Medical science hospital in Iran, when compared 
to around the world.
References:
1.  Alexopoulos EC, et al. Risk factors for musculoskeletal disorders among 
nursing personnel in Greek hospitals. Int Arch Occup Environ Health 2003; 
76: 289–94.

2.  Engels JA, et al. Work related risk factors for musculoskeletal complaints 
in the nursing profession: results of a questionnaire survey. Occup Environ 
Med 1996; 53: 636–41.

3.  Gurgueira GP, et al. Self-reported musculoskeletal symptoms among 
nursing personne;Rev Lat Am Enfermagem 2003; 11: 608–13.
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hoW gooD ArE WE in rEviEWing pAtiEntS’ 
rEhABilitAtion goAlS?
Anwar F., Panesar B. 
Southern General Hospital, Glasgow, UK

Background: Goal planning and regular monitoring of goals is a fun-
damental component of the multidisciplinary rehabilitation process. 

Standards: British Society of Rehabilitation Medicine standards for 
specialist in-patient and community rehabilitation services stand-
ards state that ‘all programmes and goals where possible must be 
reviewed at frequent intervals ideally not less than fortnightly and 
the programmes adjusted accordingly’. Methods: Retrospective audit 
of all goal planning meetings for in-patients who underwent goal 
planning and were discharged from the rehabilitation unit from July 
2006 to December 2006. Results: There were a total of 91 multidis-
ciplinary goal planning meetings for 38 patients. A review meeting 
date was mentioned in 82% of meetings and the planned review took 
place in 84%. In 16% the review meeting was delayed because of 
various reasons. A total of 546 goals were documented. 65.9% were 
outcome goals, 29.8% process goals, and 4.3% structure goals. Of 
outcome goals 56.2% were impairment goals, 36.6% activity goals, 
and 7.2% social participation goals. A total of 78.1% of outcome 
goals were achieved- 1.4% much more than expected, 15% more 
than expected and 61.7% expected outcome. For 20% the outcome 
was less than expected and for 1.9% much less than expected. Rec-
ommendations: All initial goal planning meetings and subsequent 
review meetings should mention the date and time of any further 
review meeting. The review meeting should take place as planned. 
If this is not possible the reasons should be documented. 
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prEDicting thE AppropriAtEnESS oF rEFEr-
rAlS For ElEctroDiAgnoStic StuDiES
Özdemir O., Özçakar L.
Hacettepe University Medical School, Dept. of Physical Medicine 
and Rehabilitation, Ankara, Turkey

Introduction: Electrodiagnostic studies are commonly performed 
as a part of overall evaluation of the patients with a suspected 
neuromuscular diseases and also give information about localiza-
tion and severity of the lesion. However, uncritical use of these 
tests might detract from their value. The aim of this study was to 
describe the demographic characteristics of the patients referred to 
our electrodiagnostic laboratory and determine how often the refer-
ral diagnosis could be confirmed or not. Material and Methods: All 
patients admitted to our electrodignostic laboratory between March 
and November 2005 were examined. Age and gender of the patients, 
speciality of the referring physician, referral diagnosis were obtained 
from the referral forms and the electrodiagnostic conclusions were 
evaluated prospectively. Results: 480 consecutive patients, 83.5% of 
whom were women, were included in this study. Their mean age was 
49.0 ± 14.5 years. The most common referral sources were from phy-
siatrists (40.6%) and rheumatologists (30.9%). They were followed 
by orthopaedic surgeons (10.8%) and neurologists (4.8%). Carpal 
tunnel syndrome (70.6%) was the most common referral diagnosis 
and it was confirmed electrophysiologically in 44.5% of the patients. 
The other diagnostic groups were polyneuropathies, radiculopathies, 
plexus lesions and muscle disorders. Among all studies 51% were 
normal. Conclusion: The percentage of abnormal electrodiagnostic 
studies in our center was lower than the other European country’s 
average. Although judging appropriateness of referrals to electro-
diagnostic examination is subjective, this result probably points to 
a lower quality of referrals to our laboratory compared with these 
centers. Therefore, more selective referral of examinees would 
lighten the burden on the laboratory and shorten waiting time for 
patients who really need this valuable examination.

p243
DEtEction oF pAtiEntS With riSKS oF 
oStEoporoSiS With BonE mArKErS 
Stoilova S., Popova Ramova E., Tutesja J., Gramosli O.
University St. Kliment Ohridski, Bitola; High Medical School, 
Bitola, FYRO Macedonia

Osteoporosis is a major health problem and currently defined as 
a systemic skeletal discarder. The patients with risk factors and 
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secondary osteoporsis can be early detected by bone markers. 
Prevention is consisting of: 1) early detection of risk groups, 
2) healthy nutrition, 3) physical activity, 4) elimination of bad 
habits.  The aim of this study is to represent our management 
for early detection of patients with risk factors of osteoporosis. 
Material and method: We have made 116 examinations in a pe-
riod of one year, by protocol and anamnesis of American woman 
care association and bone markers (osteocalcin, pyrilinx-d). The 
bone turn over by bone markers on loss of bone were indication 
of secondary osteoporosis. There were examination 94 female 
and 22 male, with age of 17–86 years. Results: Distribution of 
patients by age and sex were: 15–20 years, 1 male; 31–40 years, 
3 female; 41–50 years 6 female, 1 male; 51–60 years, 34 female, 
2 male; 61–70 years 13 female 10 male, upper 80 years 1 female, 
1 male. Patients in age: 15–20, 31–40 and 41–50 years were 8 
all with risk of secondary osteoporosis. By age 51–60 years, 36 
female from them 12 with risk of secondary osteoprorosis, by 
age 61–70 years, 37 female with postmenopausal condition, by 
8 of them complication fracture, and by 7 of them it was result 
of risk by secondary osteoporosis, who was not treated. By 
age 71–80 senile osteoporosis. We suggested the patients with 
secondary osteoporosis to take calcium and vitamins, and by 
postmenopausal to make DEXA and treat with antiresorptive 
therapy. Discussion: Postmenopausal osteoporosis is treating, 
but patients with secondary (after surgery, cancer, arthritis, 
trombosis) did not know that they are candidate for fracture and 
other complications. The bone markers show bone turn over at 
the moment of analyze and from their results, can be indication 
for DEXA. Conclusion: We had detected patients by protocol and 
bone markers and from that depends treatment with preventive 
and curative dose with antiresorptive drugs.

p244 
An EASy FunctionAl cApAcity EvAluAtion 
in chronic loW BAcK pAin
Norberg M., Schindler C.
CHUV, Lausanne, Switzerland

Lifting is said to be on of the major risk factors for the onset of 
low back pain, several different measures has been developed to 
study this. Several programs are available in order to measure 
these components, or to determine the ability of an individual to 
perform a certain job or to discover if the job creates dangerous 
positions for the worker. In these different fields reliable and 
valid instruments exist but they are costly and time spending. 
We present a simplified functional capacity measuring that we 
use daily in practise. Method: 280 patients have been evaluated 
on this base. The majority was referred to multidisciplinary re-
habilitation treatment. The patients had recurrent back problems 
for months or years. Inclusion criteria were between 18 and 64 
years, currently of work, no work compensation. Exclusion 
criteria were chronic low back pain with a specific cause. They 
followed a one-hour evaluation test as a functional capacity 
evaluation at the end of the multidisciplinary treatment period, 
it was compared to the PILE-test done at the beginning and at 
the end. Results: We included 280 subjects: 160 men and 120 
women. Mean age 43.6 by the women and 44 years by the men. 
We studied the caring foot-hip, hip-shoulder, 5 m carrying, 
pushing and tiring and the global weight carried during the 
test. We found this global value to be 696 kg by men and 422 
kg by women suffering from chronic lumbar pain. The increase 
in this value had a clear incidence on a greater work ability, as 
had a decrease. Conclusions: We were able to develop a lifting 
capacity program that is easy to reproduce and not expensive, 
giving us the possibility to have an idea on how to reorient the 
patients according to their work place and their capacities. We 
could also have an information of work performance and power 
consumption. It should be more tested and compared to standard 
capacity in the healthy population.
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iSoKinEtic muSclE tESting For WEAK 
pAtiEntS SuFFEring From nEuromuSculAr 
DiSorDErS: A rEliABility StuDy 

Tiffreau V., Ledoux I., Eymard B., Thevenon A.,  
Hogrel J.Y. 
CHRU de Lille, Centre de Référence des Maladies Neuromuscu-
laires, Lille, France

Precise, sensitive muscle strength testing methods are needed to 
investigate muscle function in patients with neuromuscular disorders 
(NMD). Here, we describe an isokinetic knee flexor and extensor 
testing procedure using the Biodex 3®’s continuous passive motion 
(CPM) mode. The torque values recorded during passive isokinetic 
motion were subtracted from the torque values obtained for the 
same movement with maximal, concentric effort. The aim of the 
present study was to i) evaluate the method’s reliability in NMD 
patients presenting mild to severe muscle weakness and ii) study 
the relationship between manual muscle testing (MMT) and isoki-
netic dynamometry. The fifteen participating patients were tested 
twice; the respective intraclass correlation coefficients (ICCs) for 
the two sessions ranged from 0.91 to 0.99 for the peak torque, work 
and power and from 0.50 to 0.90 for the angle at peak torque. The 
Spearman rho correlation coefficients comparing isokinetic values 
and MMT values ranged from 0.67 to 0.74 (p<0.01). This reliable, 
dynamic method appears to be of great value in NMD evaluation 
when sensitive strength measurement at the knee is required.
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iSoKinEtic StuDy in hEAlthy WriSt - 
normAl vAluES - prEliminAry StuDy

Robreño R.D., Mallordomo M.M., Caballero R.S.
Servicio de Rehabilitación, Hospital FREMAP, Majadahonda, 
Madrid, Spain

Introduction: There are few studies published about isokinetic 
techniques at wrist functional valuation and a limited references 
about normal values for maximum strength and work by repeti-
tion at this joint. As healthy wrist we take an historical data from 
patients with references of distal radius fracture, who was taking 
part in a isokinetic study in both wrist to determinate normal values 
of maximum strength and work repetition. Also, we analyse the 
normal values for flexion-extension coefficient of wrist. Mate-
rial and Methods: A descriptive study of 40 healthy wrist was 
done without importance of side-dominant hand. An isokinetic 
study has been done with isokinetic dynamometer Dexter Hand 
Evaluation. The data was acquired at a speed of 45º/s with a range 
of motion of 60º. Five repetitions was required and maximum 
strength moment and repetition work of flexo-extension of wrist 
was acquired. Results: High variability at data was found, as we 
can see at the table. The mean value of extension/flexion coef-
ficient was 0.53. Also the age and sex was analysed as variability 
parameters. Conclusions: There are no data enough for extrapolate 
our conclusion for all population. Further studies have to be done 
with more cases. But we found a high variability at the strength 
of flexor-extensors muscles of the wrist. The flexor muscles are 
stronger than extensor’s ones. The strength values are higher in 
men than women in both cases, and in hand worker people. The 
isokinetic studies are useful at functional valuation of wrist.

Max strength momentum 
(kg/cm)

Work by repetition 
(kg×cm)

Dorsal flexion  
of carpo 56.9 (ranged 21.9–102.3) 43.4 (ranged 15.8–80.9)

Palmar flexion 105.4 (ranged 36.5–191.9) 70.5 (ranged 23.9–120.2)

J Rehabil Med Suppl 47



213Poster Presentations

p247
lumBoSAcrAl plEXuS lESion DuE to 
glutEAl compArtmEnt SynDromE 
Ntambos J., Salacha A., Katte K., Mitsiokapa E., Syros A., 
Tzanos J. 
General Hospital of Elefsis ‘THRIASIO’, Physical & Rehabilita-
tion Medicine Dept., Athens, Greece

Introduction: Gluteal compartment syndrome is a rare (an unu-
sual) clinical entity. Documented causes include trauma, drug 
abuse with altered mental status and prolonged immobilization, 
excessive exercise or iatrogenic complications. Aim: This is a 
case report of a man who presented with left gluteal compart-
ment syndrome, lumbosacral plexus lesion, rabdomyolysis and 
acute renal failure. Patients and Methods: A 47-year-old male 
patient with known history of drug abuse came to the emergency 
department with altered mental status, dyspnea, absence of deep 
tendon reflexes of his left lower limb, pain and massive oedema 
of the left gluteal region. Laboratory investigation revealed the 
presense of rabdomyolysis and acute renal failure. The patient 
was treated with hemodialysis along with alkaline hydration. 
Electrophysiological examination revealed lesion of right 
lumbosacral peripheral nerves, with normal findings from the 
peripheral nerves of both the upper and the right lower limb. 
MRI investigation confirmed the clinical diagnosis of left glu-
teal compartment syndrome: ‘…oedema of the left superficial 
lumbosacral muscles all along their course at the lumbar region, 
massive oedema of the left gluteal muscles…’. Results: 8 days 
after his admission, the patient’s renal function retuned to normal 
as well as his level of consciousness. At his exit from the hospital 
one month later he was able to stand unassisted and walk using a 
cane with help. Conclusion: The most common cause of gluteal 
compartment syndrome is substance abuse accompanied with 
prolonged immobilization due to loss of consciousness. Thus, the 
differential diagnosis of painful swelling in the lower extremities 
presenting as deep vein thrombosis or post-traumatic sciatic nerve 
palsy should include gluteal compartment syndrome.
References:
1.  Chung-Lan K, et al. Lumbosacral Plexus Injury and Brachial Plexus, 
Injury Following Prolonged Compression. J Chin Med Assoc 2006; 69: 
543–548. 

2.  Hill SL, Bianchi J. The gluteal compartment syndrome. Am Surg 1997; 
63: 823–826. 

3.  Timothy R Kuklo, et al. Fatal Rhabdomyolysis with bilateral gluteal, thigh, 
and led compartment syndrome after the Army Physical Fitness Test. The 
Am J Sp Med 2000; 28: 112–116.
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FunctionAl pArAmEtErS AnD 
ultrASonogrAphic ASpEctS in pAtiEntS 
With pAinFul KnEE oStEoArthritiS
Traistaru R., Marcu R., Matei D., Popescu R.
University of Medicine and Pharmacy, Craiova, Romania

Introduction: Knee osteoarthritis (KOA) is an important cause of 
musculoskeletal pain and disability (1). Synovitis and joint effu-
sion are secondary phenomena in OA as a consequence of con-
drolysis (2). Goals of managing KOA include controlling pain, 
maintaining and improving the range of movement and stability 
of affected joints, and limiting functional impairment (2). Aim: 
In our prospective study, we assessed the efficacy of rehabilita-
tion program based on the exercise program over the presence 
of synovitis or joint effusion in patients with painful primary 
KOA. We evaluated the correlation between these sonographic 
aspects and functional parameters, before and after rehabilitation 
program. Synovitis and effusion were recorded in the suprapa-
tellar recess using US equipment. Patients and Methods: We 
studied seventy-four patients (48 women, 26 men), aged between 

43–68 years. All patients were clinical, functional (VAS scale, 
WOMAC index) and imagistic (X–rays and sonography) evalu-
ated. The complex rehabilitation program (educational, dietetic, 
pharmacological, physical - kinetic) was performed 5 days/week, 
2 weeks. All subjects received a more selective COX-2 inhibitor 
(etoricoxib) and were evaluated at baseline (T1) and at 2 (T2) 
and 8 (T3) weeks. Results: The studied parameters had improved, 
especially in T2 moment (p<0.05). Multivariate analysis showed 
that sonographic aspects correlated statistically with VAS score 
and WOMAC index. The pain improvement is correlated with 
sonographic aspects. After 8 weeks, improved functional status 
was maintained. Conclusion: Our results reflected two aspects: 
the first - the favorable complex effect (clinical, functional and 
sonographic) of rehabilitation performed in the patients with 
painful KOA; the second – the ability of ultrasound exam to 
detect subclinical synovitis may be very important for improving 
the early diagnosis of KOA. 
References:
1.  Altman RD, et.al.. Recommendations for the medical management of 
osteoarthritis of the hip and knee. Arthritis Rheum 2000; 43: 1905–1915.

2.  Bjordal JM, et.al.. Short-term efficacy of pharmacotherapeutic interven-
tions in osteoarthritic knee pain. Eur J Pain 2007; 11: 125–38.
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riSK FActorS For DEprESSion in muSculo– 
SKElEtAl DiSorDErS
Kapidžić-Bašić N., Hotić-Hadžiefendić A., Mulić S., 
Kikanović Š., Bašić M.
Clinic for Physical Medicine and Rehabilitation, Medical Faculty, 
University Clinical Center Tuzla, Bosnia and Herzegovina

Introduction: Depression is often present in somatic disorders. 
Somatic diseases could directly or indirectly cause depression. 
Musculo-skeletal disorders last long, are characterized by pain 
and fear of functional disability. In those patients depression 
is not noticeable at the beginning. One has to look for hidden 
signs of depression. Aim: The aim of this work was to examine 
appearance and risk factors for depression in musculo-skeletal 
disorders. Examinees and Methods: Examination was conducted 
on 93 patients with different musculo-skeletal disorders, who 
were hospitalized at the Clinic for physical medicine and re-
habilitation in Tuzla. Study included patients with rheumatoid 
arthritis (RA), osteoarthritis (OA), lumbal syndrome (Sy LS) 
and with implanted hip endoprothesis because of OA. Depres-
sion was diagnosed with the Self-evaluation scale for depression 
according to Zung (modified in 1991). Performance of everyday 
activities, pain, and living condition were also examined. Results: 
Depression was present in majority of the examined patients. 
The longest duration of the disease had RA patients. The worst 
financial situation had patients with RA (46%), and the best 
patients with endoprosthesis (22%). Fear of the future had 92% 
of RA patients, and 33% of patients with endoprosthesis. Fear 
of the disease’s progression had 100% of RA patients, 72% of 
OA patients, 70% of LS patients, 33% of patients with endo-
prosthesis. Everyday pain was present in 71% RA patients, and 
only in 22% of endoprosthesis patients. The worst functional 
disability had patients with RA and patients with endoprosthesis. 
The best functional status had patients with Sy LS. The highest 
percentage of depression was present in RA patients (88%), then 
in 80% of OA patients, 74% of Sy Ls patients and the least with 
patients with endoprosthesis. The most severe depression had RA 
patients. Conclusion: Depression is found in majority of patients 
with musculo-skeletal disorders who were on rehabilitation. The 
longest duration of the disease, the worst functional disability, 
pain, the worst financial situation, the biggest fear of disease’s 
progression have RA patients. Those are possible reasons for 
depression. Physiatrist has to expect and recognize depression, 
begins the treatment, because untreated depression makes the 
treatment slower and more difficult. 
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nErvE conDuction vElocity oF mEDiAl 
AntEBrAchiAl cutAnEouS nErvE in 
pAtiEntS With pEriphErAl nEuropAthy
Hadianfard M., Salahee A., Ashraf A., Emad M.R. 
Shiraz Medical Science University (SUMS), Physical Medicine & 
Rehabilitation ward, Shiraz, Iran

Objectives: The medial cutaneous nerve of the forearm or medial 
antebrachial cutaneous nerve (MACN)) is a pure sensory nerve. 
This nerve arises from the medial cord of the brachial plexus. The 
nerve gives off a small branch to supply the skin on the anterome-
dial surface of the distal half of the arm and the terminal branches 
supply the medial, anteromedial and posteromedial surface of the 
forearm as far as the wrist. The aim of this study is the evaluation 
of MACN in patients with mixed sensory and motor polyneuropathy 
involving the nerves of the upper and lower extremities. Methods: 
This study was performed on 30 patients with clinical symptoms 
of peripheral neuropathy (such as pain, numbness and parasthesia, 
muscle weakness, decreased vibration and position sense and 
decreased deep tendon reflexes) approved by electrodiagnostic 
examination (lower extremities, the tibial, the peroneal and sural 
nerves conduction velocity below 40m/s and upper extremities, the 
median and ulnar sensory and motor conduction below 45 m/s). 
Three parameters of the including distal latency, nerve conduction 
velocity and the amplitude of responses were detected and the find-
ings of these patients were compared with the same findings of 30 
normal persons matched for age and sex with our patients. Latencies 
and conduction velocities of the MACN were measured antidromi-
cally with stimulation at 5cm above the medial epicondyle of the 
humorous and recorded by the surface electrode at 14cm distally. 
Results: For each parameter, mean ±1SD was calculated. In the study 
group distal latency was 3.26±0.4ms, NCV was 49.3±6.2 m/s and 
amplitude of response was 6.3±2.5mv. In the control group, these 
parameters were 2.8±0.24ms, 56.9±5.43 m/s and 11.03±3.57mv, 
respectively. Conclusion: The MACN is involved in patients with 
peripheral neuropathy and the study of this nerve in the electrodi-
agnostic evaluation of patients can be helpful.
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nEcK pAin in ADolEScEnt hEADAchE 
SuFFErErS – A cohort StuDy oF School 
chilDrEn
Laimi K.1,2, Sillanpää M.2,3, Metsähonkala L.3,4, 
Mikkelsson M.5, Salminen J.J.1

1Dept. of Physical and Rehabilitation Medicine, University of Turku, 
Turku; 2Public Health, University of Turku, Turku; 3Child Neurology, 
University of Turku, Turku; 4Dept. of Child Neurology, University of 
Helsinki, Helsinki; 5Rehabilitation Centre, Päijät-Häme Intermunici-
pal Federation for Social Services and Health care, Finland 

Introduction: Although neck pain (NP) and headache (HA) are 
often concomitant in adolescents, only few data exist on the as-
sociation of NP with HA in this age group. Aim: The aim of the 
study was to examine the association of concomitant NP with the 
adolescent HA and on the outcome of HA. The associations of 
self-reported NP, physical findings of the neck and disc degen-
eration of the cervical spine with adolescent HA were studied. 
Results published in four articles in Cephalalgia and in academic 
dissertation will be reviewed. Study Population: This study is part 
of a population-based follow-up study of 12-year-old children  
(n 1135/1409) with and without HA. A sample of adolescents (n=304) 
was followed to the age of 16 years, and at the age of 17 years, 69 
of them participated in a magnetic resonance imaging study (MRI) 
of the cervical spine. Results: During the follow-up from 13 to 16 
years of age, changes in both HA type and frequency were common. 
Poor outcome of HA was associated with NP interfering with daily 
activities at the age of 13 years. The changes in HA type were not 

predictable by NP. At the age of 16 years, the local and referred pal-
pation pain of neck muscles, self-reported NP and NP intensity were 
associated with HA, and especially with disturbing HA not relieved 
with analgesics. The association of NP with HA was not determined 
by HA type. Mild degenerative changes of the cervical spine were 
common but did not contribute to headache.  Conclusion: HA in 
adolescence is often episodic, and preventing and treating NP could 
be important in the prevention of future chronic adult HA.
Reference:
1. Laimi K. Neck pain in adolescent headache sufferers. A cohort study of 
schoolchildren. Annales Universitatis Turkuensis D 757. Painosalama Oy, 
Turku Finland; 2007.
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DoES AgE inFluEncE ScApulAr 
KinEmAticS? A cASE-control StuDy uSing 
clinicAl ASSESSmEnt protocol 
Struyf F., Nijs J., Horsten S., Mottram S., Meeusen R.
Vrije Universiteit Brussel, Brussels, Belgium

Objectives: To determine if the clinical assessment protocol for 
identifying scapular positioning and dynamic control is feasible for 
discriminating scapular kinematics between different age groups. 
Methods: Forty-six adults, their age ranging between 18 and 86 
years, and 59 children, 6–17 years of age, participated in this 
study. Kinematic data were collected using a clinical assessment 
protocol including an observation protocol, the measurement of the 
distance between the acromion and the table, inclinometry and the 
medial rotation test for dynamic scapular stability. Interventions: 
Not applicable. Results: The observation protocol for scapular 
winging and tilting did not show significant differences between 
adults and children or between any of the five subgroups. After 
controlling for body mass index, the distance between the acromion 
and the table with both shoulders relaxed was significantly smaller 
in children than in adults (p<0.04). In addition, children showed 
greater upward rotation (90,8°; SD 15,3°) than adults (83,0°; SD 
15,3°) (p=0.011). No significant differences were seen between 
children and adults using the medial rotation test. Conclusions: 
The measurement of the distance between the acromion and the 
table, and the measurement of upward rotation by means of two 
inclinometers show significant differences in three-dimensional 
scapular positioning between children and adults. 

p253
importunES oF nErvE conDuction StuDiES 
in pAtiEntS on pEritonEAl DiAlySiS 
Matanovic D., Jovanovic D.
Clinic of Physical Medicine and Rehabilitation, Institute of Urol-
ogy and Nephrology, Clinical Center Serbia, Belgrade, Serbia

It is known that patients with uremia might have a different stage of 
polyneuropathy. The aim of this study is to detect polyneuropathy 
in patients on continues ambulatory peritoneal dialysis (CAPD). We 
examine 62 CAPD patients, divided in two groups. In Group 1 were 
20 patients with diabetes mellitus (DM), and in Group 2 were 42 
patients without DM. We registered biochemical parameters (gly-
cemia, urea, creatinine) and nerve conduction velocities (NCV) of 
peroneal, tibial and sural nerve, as well as late responses. DM patients 
were significantly younger, with lover level of creatinine and higher 
glucose concentration (p<0.01), but there were no differences in age, 
CAPD duration, level of urea and subjective signs of neuropathy. 
When we analyzed NCV, we found that mean range of all analyzed 
parameters, including the latency of F wave and TL in patients with 
DM were pathological. In Group 2 we registered prolonged latency 
of F wave, and slowing NCV of sural nerve. Comparing the NCV in 
two groups we found significant difference in all analyzed parameters 
(p<0.01). In Group 1 we found significant correlation between NCV 
of peroneal, tibial and sural nerve as well as prolonged F wave latency 
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with duration of dialysis, glycemia, urea and creatinine. In Group 2 
we found significant correlation between prolonged latency of F wave 
and slowing of NCV of sural nerve (p<0.01) with level of urea and 
creatinine. In this study, we registered pathological neurophysiologic 
changes in patients on CAPD. The worse polyneuropathy changes 
were found in patients with DM. 

p254
thE EFFEct oF clinicAlly EXAminED 
cErvicAl pAin on thE pErFormAncE in 
poSturAl control tEStS Among WomEn 
With rhEumAtoiD ArthritiS
Luoto S.1,2, Kauppi M.1,3, Laiho K.1,3, Riikonen K.1, 
Siivola M.1, Mikkelsson M.1,4

1Rheumatism Foundation Hospital, Heinola; 2South Karelian 
General Hospital, Lappeenranta, Finland
Introduction: Impaired postural control has been reported among 
patients with chronic neck pain, tension neck, cervical root com-
pression, and whiplash associated disorders. The involvement of the 
cervical spine in patients with rheumatoid arthritis (RA) is common 
(1). Ekdahl and Andersson reported in 1989 (2) that among RA 
patients those with cervical pain had a greater tendency to fail in 
performing one-leg stance test than patients without cervical pain. 
After those preliminary findings the association between cervical 
pain and postural control among patients with RA has not been 
examined. Aim: To explore the effect of cervical pain on test as-
sessing different domains of postural control among RA patients. 
Patients and Methods: Ninety-one RA patients and 110 controls. 
Postural control tests: timed one-leg stance test, timed up and go test, 
and several tests on force-plate. Questionnaires: health assessment 
questionnaire; pain, self-rated general health, self-rated postural 
balance (visual analogue scales); psychological distress. Clinical 
examination: presence of cervical pain, and swollen or tender joints 
in the lower extremities; erythrocyte sedimentation rate; duration of 
the disease; the presence of rheumatoid factor. Cervical radiographs. 
Muscle strength measurements: grip, isometric knee extension/flex-
ion. Aerobic capacity: submaximal bicycle ergometer test. Results: 
No statistically significant differences were found in postural con-
trol measurements, demographic or clinical characteristics, in the 
presence of radiographic changes in the cervical spine, or in the 
physical performance of the subjects with or without cervical pain. 
Conclusion: There seems to be no association between clinically 
examined cervical pain on one hand and disease-specific charac-
teristics, physical fitness, or postural control on the other, among 
RA patients. It may be of interest for further studies to examine the 
association between self-reported neck pain and clinically examined 
cervical pain, and to find out if there is an association between the 
presence of self-reported neck pain and impaired performance in 
postural control tests among RA patients. 
References:
1. Kauppi M, Hakala M. Prevalence of cervical spine subluxations and 
dislocations in a community-based rheumatoid arthritis population. Scand 
J Rheumatol 1994; 23: 133–6.

2. Ekdahl C, Andersson SI. Standing balance in rheumatoid arthritis. Scan-
dinavian Journal of Rheumatology 1989; 18: 33–42.
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impAirED pErFormAncE in poSturAl 
control tEStS iS ASSociAtED With 
WorSE ScorES oF thE hEAlth ASSESSmEnt 
QuEStionnAirE DiSABility inDEX Among 
WomEn With rhEumAtoiD ArthritiS 
Luoto S.1,2, Riikonen K.1, Siivola M.1, Laiho K.1, 
Kauppi M.1, Mikkelsson M.1

1Rheumatism Foundation Hospital, Heinola; 2South Karelian 
General Hospital, Lappeenranta, Finland

Introduction: Rheumatoid arthritis (RA) often results in reduced 
work capacity and permanent work disability, thus causing ex-
pensive consequences for society. Maintenance or restoration of 
functional capacity is understandably a major goal of therapy. 
The health assessment questionnaire (HAQ) and its modified 
versions have been widely used to evaluate the disability in 
daily activities (1). One would think it logical that there was 
a significant relationship between HAQ and the performance 
in postural control tests among RA patients. The results have, 
however, been contradictory. Postural control is ‘a very complex 
entity that must be measured across different domains and it can-
not be reflected by any one single measure’ (2). Aim: To explore 
the relationship between functional status and the performance in 
tests assessing different domains of postural control among RA 
patients. Patients and Methods: 91 RA patients and 110 controls. 
The patients were grouped according to the total score of HAQ: 
HAQ1=0 (n=21); HAQ2=0.1 to <1 (n=44); HAQ3=1–3 (n=26). 
Postural control tests: timed one-leg stance test (OLST), timed 
up and go test (TUG), and several tests on force-plate. Results: 
Poorer performance in the OLST and TUG tests was associated 
with worse HAQ scores. Of the force-plate measurements only 
double-leg stance, eyes open, showed association with HAQ 
scores. Including the results of the controls to the analyses gave 
some clarifying information but did not alter the main results. 
Conclusion: It is suggested, that attention should be focused to 
improve postural control if the result in the OLST test is below 
30 s, or in the TUG test above 8 s among RA patients younger 
than 60 years. The force-plate measurements are not good for 
screening postural control impairments associated with functional 
disability but they may still have their use in, e.g. monitoring 
the effect of intervention or rehabilitation.
References:
1.  Bruce B, Fries JJ. The Stanford Health Assessment Questionnaire: a review 
of its history, issues, progress, and documentation. J Rheumatol 2003; 30: 
167–78.

2.  Duncan PW, et al. Is there one simple measure for balance? PT Magazine 
1993; 1: 74–81.
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rESultS oF thE ZEBriS-WAlKing AnAlySiS 
By pAtiEntS With coXAlgiA (DySplASiA oF 
thE hip; DEgEnErAtivE ArthritiS oF thE 
hip joint)

Seidel E.J.1, Fischer A.1, Wick C.2, Babisch J.3

1Sophien- und Hufeland-Klinikum Weimar; 2Institut für Sport-
medizin der FSU Jena; 3Klinik für Orthopädie der FSU Jena, 
Eisenberg, Germany

Introduction: At the clinical practice the valuation of the function 
of the hip joint is predominantly based on subjective characteris-
tics as pain and mobility. In contrast, the SD-ultrasound-walking 
analysis ZEBRIS offers an objective method to assess the joint 
mobility (flexibility), the biomechanics of the joint as well as walk-
ing pattern. Material and Method: 12 patients with coxalgia and 
positive Trendelenburg’s sign took part on a 3-D-real time-walking 
analysis (sonographic examination) on a treadmill before as well as 
six months after a hip prosthesis Implantation (a hip replacement; 
implantation of a hip). Results: In comparison with the cinematic 
measurements before and six months after the hip prosthesis 
implantation the patients achieved a distinct improvement of the 
walking pattern. Discussion: The SD-ultrasound-walking analysis 
represents a reliable monitoring of the most important cinematic 
walking parameters. The reconstruction of the physiological joint 
geometry is an essential condition to obtain a normal state of the 
walking pattern and a good joint function, next to the practised 
rehabilitation within the scope of a following treatment by all 
twelve patients.
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hEAD-EyE-movEmEnt in DiFFErEnt AgE 
groupS AnD pAtiEntS With ShoulDEr-
nEcK-SynDromE
Seidel E.J., Hartmann J., Groß S., Schaaf T.
Centre of Physical and Rehabilitative Medicine, Clinical Centre 
Sophien- and Hufeland Klinikum Weimar, Germany
Background: To gather impulses of an eccentrally located object 
by visual sense organs, a change of view is needed whereby the 
object will be fixed in the Fovea centralis (Zangenmeister, 1982; 
Funk, 1977). This ambient motion is referred as gaze shift. A gaze 
shift is the difference between two following lines of vision, which 
are defined by the off-axis angle in relation to a constant ambience 
(Fuller, 1992). This angle is the result from the head-position in 
ambience and the position of the eyes in orbit. Assistance of a 
horizontal Head-Movement is not needed for targets within ±40° 
in eccentric position. If there is assistance of the head during gaze 
shifts of ±40°, which could be realized by Eye-Movement only, the 
subject shows a disposition towards the stereotype Head-Mover. In 
this context Fuller (1992) created the term ‘gain’, which is estimate 
by dividing the angle of Head-Movement by the angle of targets. If 
this ‘gain’ goes below the quality of 0.5 the test person’s stereotype is 
Eye-Mover. In the other case the subjects stereotype is Head-Mover, 
when the quality overshoots 0.5. Beyer & Seidel (2006) found that 
there is a positive correlation between the stereotype Eye-Mover 
and the Shoulder-Neck-Syndrome. Methods: The analysis comprises 
17 children with an average age of 6,59 ± 0,51 years, 25 children 
(Ø12.16±0.55 years), 23 juveniles (Ø17.17±0.58 years) and 72 
patients with Shoulder-Neck-Syndrome (Ø43.07±3.06 years).The 
Head-Movements of the test persons were measured by the assistance 
of the measuring system zebris® CMS 70P. In the first instance we 
investigated the maximum extent of the movements of the cervical 
spine. Afterwards the test person was requested to fix objectives in 
horizontal (±70° of position neutrally) and vertical (±30° of posi-
tion neutrally) plane. The outcoming proportion between measured 
Head-Movement and requested Eye-Movement (70° horizontal/30° 
vertical) is the Head-Eye-Quotient (the ‘gain’-value). Additionally 
the dominant eye has been identified. Results: Our results show, 
that there is a direct relation between Head-Eye-Movement In the 
vertical plane there are 100% Head-Movers in the group of children 
(7 y.o.), 56% in children (12 y.o.), 13% in juveniles (17 y.o.) and 9.8 
% in the group of patients. In the horizontal plane there are 100% 
Head-Mover in the group of children (7 y.o.), 52% in children (12 
y.o.), 13% in juveniles (17 y.o.) and 18 % in the group of patients. 
There was no significant correlation between the Head-Eye-Quo-
tient and the gender respectively dominant eye. Discussion: In the 
course of age there is a change of the stereotype from Head-Mover 
to Eye-Mover. In this context the findings of Simonet (2003) become 
a therapeutic importance, because he found in presbyoptic patients 
the possibility to modify the neuromuscular stereotype. Therefore, it 
would be possible to train the stereotype Head-Mover by limiting the 
gaze with pinhole glasses or varifocals provoking Head-Movement. 
Against the actual tendencies in workstation ergonomics, the design 
of workstations should be changed to stimulate Head-Movement. In 
this way muscular tensions in shoulder and neck could be prevented 
for example in jobs with sitting position.
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compAriSon oF mEASurEmEnt DEvicES 
ZEBriS© cmS 70 p AnD vAriluX ESSilor 
viSionprint SyStEm™ For iDEntiFicAtion 
oF nEuro-muSculAr pAttErnS ‘hEAD-or-
EyE-movEr’
Seidel E.J., Hartmann J., Schaaf T., Groß S. 
Centre of Physical and Rehabilitative Medicine, Clinical Centre, 
Weimar, Germany
Background: The concern Varilux-Essilor designed an attachment 
named VisionPrint Sytem™ (VPS) that measures the »gain« re-

spectively the head-eye-quotient (HEM). To verify if the VPS is 
appropriate for scientific studies the reliability and validity were 
explored via the measurement device zebris© CMS 70 P.  Methods: 
For our study 23 juveniles (Ø17.17y), an weight of Ø68.96 kg and 
an height of Ø176.43 cm were investigated. First the »gain« was 
estimated by the VPS with a randomized, device internal generation 
of 25 optic-attractions. Afterwards the 25 optic-attractions were 
generated verbally and randomized and the head-movement was 
measured by the CMS, whereas the VPS was disconnected and only 
used for presenting the gaze targets. One week later at the same time 
of day (biorhythm) the testing routine of the VPS was attended once 
more, to evaluate a test-retest-reliability. Results: The validity of 
the CMS corresponds to the known values from preliminary inspec-
tions and must be classified as very good. Hence the CMS could 
serve as assessment to estimate the construct validity of the VPS. 
The validity of the VPS was classified as very good. The regression  
analysis produced a R2 of 0.75. The test-retest-reliability of the 
VPS must also be classified as very good. The regression analysis 
produced a R2 of 0.87. The middle deviation between the measured 
head-movement amplitudes amounts +5.25°. The VPS detects, on 
average, a »gain« amount which is about 0.13 points higher. The 
analysis of the gaze shift simulation at modified home positions 
results in a middle deviation of 1.89°, this corresponds to a »gain« 
amount of 0.05. Discussion: Concerning the topic, the measure-
ment device CMS is appropriate for scientific applications and can 
be recommended for the exploration of the pattern head-mover or 
eye-mover. The VPS achieves very good validity – and reliability 
values. The disadvantage of this measurement device is due to the 
absence of a possibility to record a modified home position in regard 
to the horizontal and frontal plane. 
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crAniomAnDiBulAr DySBAlAncE in 
muSiciAnS - BEnEFit or hAnDicAp?
Seidel S.L.2, Fischer A.1, Häußler K.2, Günther P.1, 
Seidel E.J.2,1

1Sophien- und Hufeland-Klinikum Weimar; 2Hochschule für Musik 
‘Franz Liszt’, Weimar, Germany

Introduction: Craniomandibular dysbalance (CMD) encloses 
painful but even painless dysfunctions of mandible joint and sur-
rounding areas. In this study, we would like to examine if CMD 
without subjective disturbances have to be treated. Or is CMD at 
musicians even a precondition for high-performance instrumental 
play? Methods: We examine 22 musicians (students, Professionals 
and teacher for music) aged 21 to 52 years. All musicians have got 
CMD, eleven of them with disturbances (patients), eleven without 
subjective disturbances (probands). Interview, manual-medicine 
examination and 3-D-movement-analysis of cervical spine and 
Craniomandibular System was done to all musicians. Results: 
Probands and patients were different in the characteristic of CMD. 
There were much less probands with objective Symptoms of CMD 
like audible click at the mandible joint or paraesthesia. Probands 
showed also a wider range of motion of the cervical spine than 
patients. Conclusions: It is necessary to distinguish between dys-
function and dysbalance. The elimination of Craniomandibular 
dysbalance (without subjective disturbances) could reduce the 
high-performance of instrumental play. On the other hand, severe 
dysfunctions of Craniomandibular System disable the musician in 
playing his/her instrument and ought to treat.

p260
thE ASSociAtion oF cArpAl tunnEl 
SynDromE With cErvicAl rADiculopAthy 
(DouBlE cruSh SynDromE) 
Forogh B.
Physical Medicine and Rehabilitation, Iran University of Medical 
Sciences, Iran
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Carpal tunnel syndrome is one of the most common Peripheral nerve 
diseases. Upper extremities pain due to carpal tunnel syndrome is 
one of the major situations encountered in electrodiagnosis centers, 
which can be accompanied by cervical radiculopathy. Prevalence 
of carpal tunnel syndrome with cervical radiculopathy (with regard 
to patients’ age) 7–70% has been reported in different studies. The 
prevalence is higher among male and middle age groups. The goal of 
this study is to emphasize on prevalence of double crush syndrome 
and it’s appropriate treatment. It is very important to consider this 
syndrome in patients with carpal tunnel syndrome who don’t respond 
to treatment studies. In this study 113 patients who had carpal tun-
nel syndrome and their diagnosis were made with electrodiagnosis 
were checked for concomitant radiculopathy. Most of patients were 
between 20 to 50 years old. The mean of disorder time was 21.3. 
In 16.8 of patients with carpal tunnel syndrome, cervical radicu-
lopathy detected. Result: In this study after assessment of factors 
(NCV in carpal tunnel, sensory median nerve delay time in 14 cm, 
movemental median nerve in 8 cm, delay time between ulnar and 
median nerves) in 320 patients who came to Shafa hospital electro-
diagnosis center,113 case showed electrodiagnostic findings in favor 
of carpal tunnel syndrome. The average (mean) of patients’ age was 
between 44 years and 45 years, minimum 20 years and Maximum 
75 years. (less than 20 or 20 one case, between 20 to 50 years 83 
cases, more than 50 years 29 cases.) This study shows that in case 
of carpal tunnel syndrome, it is necessary to consider possibility 
of concomitant radiculopathy and it is important to take necessary 
measures for both conditions.
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chAngES oF SurFAcE-Emg in pAtiEnt AFtEr 
poliomyElitiS
Bocker B., Smolenski U.C.
Institute of Physiotherapy, Friedrich-Schiller-University Jena, 
Germany

Introduction: Following a poliomyelitis anterior acuta patients 
suffer from paralysis of the limbs and trunk. Continuous training 
of damaged muscles are necessary, but disorders by overuse are 
possible. Aim: Previous an effective training, especially for the 
muscles for standing position and gait stabilisation, the impairment 
of these muscles must be recognised. Patients and Methods: 26 
patients with a postpolio syndrome (age 63 years, 17 female, 9 
male) were compared with 26 healthy persons (age 60 years, 20 
female, 6 male) without neurological or orthopedic diseases. In all 
patients and control persons surface–EMG-activity of 8 muscles 
during standing position and gait was determined: m. multifidus, 
gluteus medius, obliquus externus et internus, biceps et rectus 
femoris, vastus medialis et lateralis. The median of 5 sec standing 
and during 6 steps of both groups were compared by means of the 
Mann-Withney-U-test (p</=0.05). Results: In standing position the 
activity of the m. obliquus internus of control persons (m=18.27 
μV) is significantly higher than that of the patients (m= 9.97 μV), 
whereas all 4 tested muscles of the upper lower limb in patients 
have significantly more activity than in healthy persons. The same 
results could be occurred during the steps. Conclusion: In standing 
position the patients with postpolio syndrome show lower muscle 
activity in the trunk, especially in the m. obliquus internus, as the 
control persons, what means that they have no enough muscular 
capacity. During gait important higher activities could be docu-
mented in the patients muscles, because of the repaired increased 
motor units after poliomyelitis.
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thE inFluEncE oF SmoKing on FunctionAl 
outcomE in StroKE pAtiEntS
Draganac S.D.
Institute of Rehabilitation, ‘Selters’, Belgrade University School 
of Medicine, Belgrade, Serbia

Introduction: Stroke is a very complex and serious disease with 
many complications and low-level recovery. Aim: To assess the 
relationship between smoking and functional recovery of patients 
after stroke. Methodology: This retrospective study analyzed a 
hundred stroke patients who had their rehabilitation treatment, 
which comprised magnetotherapy, kinesitherapy and occupational 
therapy. Before the outset of rehabilitation treatment, each patient 
was tested by the Scale for prognosis of spontaneous recovery. The 
estimation parameters on effects of rehabilitation were Brunnstrom 
Classification for a grade of neurological status, Functional Inde-
pendence Measure-FIM, Mini-Mental State examination-MMSE, 
Dementia Mood Assessment Scale-DMAS. These parameters 
were checked before rehabilitation, after 30 and 60 days and af-
ter 6 months. Results: The average age of all patients was 64.85 
years. They were classified into two groups, the 1st group had 33 
non-smoking patients and the 2nd group had 67 smoking patients. 
The scale for prognosis of spontaneous recovery was 21.242 in 
the 1st and 21.522 in the 2nd group. The average value of MMSE 
scale in the 1st group was 20.394, 22.424, 23.909, 24.373 and in 
the 2nd group 20.266, 22.308, 23.860 and 24.273. Conclusion: 
Comparative analyses of stroke patients show statistically better 
recovery in the1st group and highly significant difference in results 
of MMSE, and the scale on prognosis of spontaneous recovery of 
the 1st group shows progressive gain.
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lABorAtory gAit ASSESSmEnt BEForE 
AnD AFtEr viScoSupplEmEntAtion With 
hyAluronic AciD
Leonardo D., Jacinto J., Cary M.C., Henriques J., 
Montez M., Abrantes J.
Centro de Medicina de Reabilitação de Alcoitão (CMRA), Estoril; 
Adults General Rehabilitation Service, Estoril, Portugal

Introduction: Since 1998, the Gait Analysis Laboratory of CMRA 
provides objective data of gait parameters. Three-dimensional 
kinematics, ground reaction forces and joint kinetics are systemati-
cally evaluated. Viscosupplementation is a valid therapeutic ap-
proach to symptomatic knee osteoarthritis. In the rehabilitation of 
stroke sequelae, the patient may present co-morbidities that affect 
functional prognosis. Knee osteoarthritis is a common example. 
Aim: To perform laboratory gait assessment before and after 4 
intra-articular applications of hyaluronic acid in the left knee of 
a patient. Patients and Methods: 72 year-old male patient, pre-
senting sequelae of ischaemic stroke. Left hemiparesis. Left knee 
osteoarthritis (Kellgren IV). Results: (Computerized data available, 
including graphic data). We describe symptoms, standing posture, 
gait cadence, knee kinematics, and vertical component of ground 
reaction forces (GRFz), regarding the affected limb. Before: Pain: 
8/10 (VAS – visual analogue scale), Standing posture (sagittal 
plane): Hip flexum 21º; Knee flexum 35º Gait cadence: 79.1 steps/
min, Knee kinematics (sagittal plane): stance 24º–58º of flexion; 
swing 27º–53º of flexion, GRFz: 0.7 sec to reach first peak, to a 
maximum=76% of body weight; absence of second peak.; After: 
Pain: 5/10 (VAS), Standing posture (sagittal plane): Hip flexum: 
14º; Knee flexum: 28º, Gait cadence: 57 steps/min, Knee kinemat-
ics (sagittal plane): stance 16º–37º of flexion; swing 27º–37º of 
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flexion, GRFz: 0.3 sec to reach first peak, to a maximum=74% of 
body weight; second peak present to a maximum=80% of body 
weight. Conclusion: The Gait Laboratory provided data that al-
lowed the objective monitoring of a therapeutic intervention by 
quantifying variables and explaining the clinical findings.
References: 
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limitations to its application to clinical problems. J Biomech 2004; 37: 
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iDEntiFicAtion oF thE DyStonic cErvicAl 
muSclES in thE primAry cErvicAl 
DyStoniA (pcD) pAtiEntS
Park K.H.1, Sung D.H.1, Choi J.Y.2, Yoon Y.C.3

Depts. of 1Physical Medicine and Rehabilitation, 2Nuclear 
Medicine, 3Radiology Samsung Medical Center, Sungkyunkwan 
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Introduction: The most widely used method for identification of 
dystonic muscles in PCD is the physical examination (PEx) and 
electromyography (EMG) mapping. But, there are many limitations 
in this method. Aim: To document usefulness of the 18F-FDG-
PET/CT in identifying the dystonic muscles and to document which 
dystonic muscles are responsible for abnormal posture in PCD 
patients. Patients and Methods: Eight PCD patients were evaluated 
with EMG-mapping and 18F-FDG-PET/CT. Dystonic muscle in 
EMG-mapping was defined as a muscle demonstrating turn/sec 
>100. And dystonic muscle was defined as a muscle demonstrat-
ing increased 18F-FDG uptake in the whole muscle area utilizing 
PET and fused PET/CT images by visual analysis. Results: Deep 
and superficial cervical muscles demonstrated increased 18F-FDG 
uptake. Obliquus capitis inferior(OCI) and splenius capitis (SPC) 
at the rotation side are major rotational muscles (6 of 8 and 7 of 8 
torticollis patients) and SPC/OCI/longus capitis (LC) at the lateral 
flexion side are major lateral flexors (6 of 8/5 of 8/5 of 8 laterocol-
lis patients) in 18F-FDG-PET/CT. SPC at the rotation side and 
SCM at the contralateral side are major rotational muscles(8 of 8 
and 6 of 8 torticollis patients) and SPC and leavator scapula (LS) 
at the lateral flexion side are major lateral flexors (8 of 8 and 4 of 
8 laterocollis patients) in EMG-mapping. Total dystonic muscles 
mismaching to dystonic posture are 8 muscles in PET/CT and 
15 muscles in EMG-mapping. Maximal rotation angle correlates 
significantly with SUVs of OCI at the rotation side (r=0.825, 
p<0.05). Conclusions: 18F-FDG-PET/CT scan provides valuable 
information for identification of dystonic muscles in all layers of 
the neck in PCD patients, especially deep cervical muscles which 
be can not detected in EMG-mapping. 18F-FDG-PET/CT is more 
specific than EMG-mapping method, and EMG-mapping method is 
much sensitive but false positive rate is high. OCI at the rotation 
side is the most important dystonic muscle which is predominantly 
associated with torticollis.
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clinicAl AnD FunctionAl DiAgnoStic oF 
thE pAinFul hip
Brailescu C.M., Scarlet R.G., Mologhianu G., Nica A.
‘Carol Davila’ University of Medicine and Pharmacy, National 
Institute for Rehabilitation Medicine, Bucharest, Romania

Introduction: The painful hip is one of the most common causes for 
medical examination (family doctor, orthopedics, rheumatology, 
PRM) and often needs multidisciplinary medical approach. It is 
very important to determine the real pathologic cause of a painful 
hip and to have the proper therapeutical strategy and methods for 

each of these, so to minimize the immediate and later clinical and 
dysfunctional consequences. Aim: This poster wants to be a short 
presentation of differential diagnostic of the painful hip and a re-
member of the principal scales and methods used in Rehabilitation 
Medicine for clinical, paraclinical and functional evaluation for 
a patient with hip pain as useful tools in diagnostic and treatment 
management. Material and Method: This poster presents the most 
common causes of a painful hip, organized by the two peaks of 
incidence (childhood and old people) and classified upon the prin-
ciple causes of pathology – osteoarthritis, inherited, post-traumatic, 
etc. Beyond the characteristic clinical and paraclinical aspects 
of these diseases, it’s very important to determine the functional 
impact of the painful hip upon the personal life (activities of daily 
living, family activities) and socio-professional changes for the 
patient; there are enumerated the most used functional evaluation 
scales (FIM,WOMAC), dysfunctional levels –  ICIDH, 1980 (im-
pairment, disability, handicap, incapacity) and the newest point 
of view through bio-psycho-social classification by ICF, 2001. 
Conclusions: 1) The evaluation of a patient with a painful hip must 
be done in a complex manner – clinical, etiological and functional 
– for a realistic and individual management of the rehabilitation 
therapy, trying to improve the functional level and for a better 
quality of life; 2) Rehabilitation is the multi- and inter-disciplinary 
patient-oriented management of functioning and health.
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clinicAl EvAluAtion oF thE Driving 
ABility in AcQuirED nEurologicAl 
DiSABility: QuEStionnAirE StuDy oF 
pAtiEnt`S ABility to rEturn to DrivE 
AFtEr BrAin AnD SpinAl corD injury
Deshpande P., Al-Alawi S. 
St Georges Hospital, London, UK

Clinical evaluation of the driving ability in acquired neurologi-
cal disability: Questionnaire study of patient’s ability to return 
to drive after brain and spinal cord injury. Aim: Ability to drive 
after neurological injury is an important goal for people within the 
working age group. We conducted a survey of people who were 
admitted at a tertiary neurological rehabilitation centre in UK to 
gauge their experience with regards to return to driving. Inclusion 
criteria- all those under 65 years of age who had some experience 
of driving before neurological injury. Exclusion criteria- complex 
disability with severe cognitive and physical impairment. Results: 
Demographic details showed that male 25, female 15, mean age 
was 47. Time elapsed since neurological injury, ranged from 7 
months to 2 years. Diagnosis: Stroke 19, Traumatic Brain Injury 
4, Spinal cord injury 6, GB syndrome 5, MS 1 and other 5. These 
characteristics were seen Dyspraxia 3, Neglect 1, Cognitive im-
pairment 10, Hemianopia 7, Lack of motivation was seen in 5. 
Information given on driving assessment: Yes 9, No 31. 21 of the 
total group returned to drive, out of which those driving for work 
13 and driving for leisure 8. Specialist assessment was needed in 
13. Conclusion: There are many factors which affect the process 
of relearning the driving skills. Visual disturbance, dyspraxia 
and hemispatial neglect can be overcome by multidisciplinary 
rehabilitation and specialist driving assessment centres. However 
cognitive impairment, particularly lack to motivation to return to 
drive can remain as an important factor which prevents a person 
from driving after neurological injury. 
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gAit monitoring By StEpS-on-thE-Spot 
ASSESSmEnt in hEmiplEgic StroKE
Libois P.Y., Contrino P., Zanchetta D., Reynders V.
Grand Hôpital de Charleroi, Rehabilitation Dept., Charleroi, 
Belgium
Introduction and Aim: Quantified assessment of gait is more and 
more used for driving our neurological patients’ therapy. However, 
this method is often time-consuming, difficult and expensive. 
Therefore, after a first assessment, many teams do not repeat this 
examination. The present study suggests the steps-on-the-spot study 
as an alternative method. Therefore, we will compare here gait and 
natural steps on the spot. Method: Natural steps on the spot were 
measured out on a force platform (SATEL) during 25.6 seconds 
with a sampling frequency of 40 Hz, whilst the spatial-temporal gait 
parameters were collected with the help of a locometer (SATEL) for 
a 9-m-walking. During their rehabilitation, 10 hemiplegic patients 
were recorded by both methods, once a month during at least 3 
months. Each patient was assessed at the same time clinically by 
FIM and PASS. Results: The results show a good correlation between 
the gait parameters and the steps-on-the- spot parameters during 
rehabilitation. The most relevant are the speed of the force center 
shift (correlated to the gait speed), the oscillations frequency (cor-
related to the gait cadence), the amplitude of the center force shift 
(correlated to the length and asymmetry of the steps) and finally, 
the duration of the on-the-left and on-the -right stance (correlated 
to the durations of the stance phase and of the swing phase). In ad-
dition, those kinetic measurements were observed more sensitive 
than the clinical assessments. Conclusion: In conclusion, this study 
demonstrates that the natural steps on the spot measured out on a 
force platform is an alternative, sensitive, fast and easy method for 
quantifying the variation of the gait parameters. Moreover, its acces-
sibility is non limited and its cost very low. We consider therefore 
this method as a first choice for the follow-up of the walking progress 
in our neurological patients during their rehabilitation.
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BrAinStEm AuDitory EvoKED potEntiAl 
(BAEp) in BrucElloSiS
Ashraf A., Davarpanah M.A., Yazdani A.H., Mirshams 
S., Moghtaderi A.R.
Physical Medicine and Rehabilitation. Shiraz University of Medi-
cal Sciences, Iran
Introduction: Brucellosis is a zoonosis still endemic in many parts 
of the world including coastal countries of Mediterranean Sea, 
Middle East regions and Central and South America. Aim: We 
surveyed whether patients with systemic brucellosis, BAEP differs 
from healthy persons or not. Patients and Methods: Fifteen patients 
with acute systemic brucellosis without neurological involvement 
and 15 apparently healthy persons underwent a brainstem auditory 
evoked potentials (BAEP) study. Results: Comparison of pooled 
data between the systemic brucellosis and healthy groups showed 
no significant differences in all BAEP parameters. Conclusion: In 
conclusion, BAEP parameters in brucellosis group did not differ 
from healthy persons. Thus in interpretation of BAEP in patients that 
referred for another reason and have systemic brucellosis, it is not 
necessary to consider about the effect of brucellosis on BAEP. 
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StuDy oF plAntAr prESSurE DiStriBution 
With inStrumEntED inSolES in pAtiEntS 
With totAl KnEE rEplAcEmEnt
Lopez E., Rodríguez-Rodríguez L., Pascual F., Ivanovic 
Y., Gómez A.
Hospital Clínico San Carlos, Servicio de Medicina Física y Re-
habilitación, Madrid, Spain

Introduction: Total knee replacement (TKR) is a widely used 
surgery in the management of knee osteoarthritis. Gait analysis 
is a tool that has been used to measure functional outcome fol-
lowing TKR. Aim: The aim of this study is to contribute with new 
data in gait analysis in patients with TKR by evaluating plantar 
pressure distributions. Material and Methods: The study included 
32 patients with uni or bilateral TKR, at least one year before the 
analysis. The analysis was performed with an instrumented insoles 
system with data transmission by telemetry. The parameters: 
stance time, cadence, peak and mean maximum plantar pressure 
and the maximum percentages of initial contact and push-off 
were analyzed in anatomical plantar areas. Results: The average 
of the stance time in right knees (RK) was 0.81s (SD±0.18) and 
0.84s±0.15 in left knees (LK). The cadence in RK was 98.66±11.46 
steps/ min, LK 97.18±11.51 s/m. The mean peak of maximum pres-
sure corresponded to the forefoot, 1225.62 KPa±721.84 for the RK, 
and 1391.40 KPa±684.81 for LK, and the mean maximum pres-
sure corresponded to the rear foot with 276 KPa±123.18 for RK, 
and 284 KPa±81.61 for LK. The maximum percentages of initial 
contact corresponded to the mid and forefoot, with an 18.36% in 
RK, and 16.57% in LK. The push-off corresponded to the medial 
and lateral area with a 96% in RK, and 97% in LK. Conclusions: 
No significant statistical differences were obtained for stance time 
or cadence between knees. In both knees the maximum pressure 
corresponded to the forefoot and the mean maximum pressure to 
the rear foot. The initial contact corresponded in greater percent-
ages to the forefoot and the push-off to the medial and lateral 
area in both knees.
References:
1. Martinez-Nova A. Baropodometric study of plantar pressures in no patho-
logical feet. Rehabilitacion 2007; 41: 155–160. 

2. McClelland J. Gait analysis of patients following total knee replacement: 
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pErFormAncE oF riSK ASSESSmEnt inDicES 
For thE prEDiction oF poStmEnopAuSAl 
oStEoporoSiS
Unsal S., Kaya K., Ozisler Z., Ozel S.
Ankara Physical Medicine and Rehabilitation Education and 
Research Hospital, 3rd PMR Clinics, Ministry of Health, Ankara, 
Turkey

Introduction: Bone mineral density (BMD) assessment by dual-
energy X-ray absorbtiometry (DXA) is the gold standard for iden-
tifying asymptomatic individuals with osteoporosis (1). Therefore 
clinicians need tools to identify patients most likely to benefit from 
testing (2). Aim: The purpose of this study was to determine the 
performance of osteoporosis risk assessment indices in identifying 
women with osteoporosis. Patients and Methods: Ninety-eight post-
menopausal women aged 45 years and older were included in the 
study. BMD was used for diagnosing osteoporosis (T-score ≤–2.5) 
at the femoral neck and lumbar spine (L2–L4). The subjects were 
evaluated in terms of the risk for osteoporosis by using Osteoporo-
sis Prescreening Risk Assessment (OPERA), weight criteritian 
Age, years after Menopause, age at MEnarche, Body mass index 
(AMMEB), National Osteoporosis Foundation (NOF) and Oste-
oporosis Self-Assessment Tools (OST). Sensitivity, specificity and 
the diagnostic value of the risk assessment indices were calculated. 
Results: The proportion of women with osteoporosis at the femoral 
neck was 14.3% (14/98) and, 33.7% (33/98) at the lumbar spine. 
The sensitivity, specificity and the diagnostic value of the risk as-
sessment indices to identify osteoporosis at the femoral neck were 
found respectively 35%–71%–66% for OPERA, 80%–68%–69% 
for AMMEB, 60%–62%–62% for NOF and 80%–68%–69% for 
OST. At the lumbar spine these values were 12%–93%–66% for 
OPERA, 60%–73%–69% for AMMEB, 42%–72%–62% for NOF, 
54%–76%–69% for OST.  Conclusion: These results show that 
OST and AMMEB have high sensitivity for identifying femoral 
neck osteoporosis. Therefore all four indices have low sensitivity 
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for identifying lumbar spine osteoporosis. In conclusion OST and 
AMMEB could be preferred as a screening test in clinical practice 
for identifying the femoral neck osteoporosis. 
References:
1. Genant HK, et al. Interim report and recommendations of the World 
Health Organization task-force for osteoporosis. Osteoporosis Int 1999; 
10: 259–64.

2. Bates DW, et al. Clinical use of bone densitometry: clinical applications. 
JAMA 2000; 288: 1898–1900.

p271
importAncE oF DiAgnoStic procEDurES 
in DiAgnoSticS oF thorAcic outlEt 
SynDromE (Sy toS)
Milenovic N.1, Devecerski G.2, Popovic B.1

1Institute for Rheumatology, Faculty of Medicine, Novi Sad; 
2Clinical for Physical Medicine and Rehabilitation, Faculty of 
Medicine, Novi Sad, Serbia

Introduction: Thoracic outlet syndrome (Sy TOS) can cause much 
serious complication as the result of the specific changes anatomic-
vascular structures of the upper aperture of thorax. The main char-
acteristics are compression in the muscles and reduced circulation 
in the cervical region and arms. Background and Purpose: The 
aim of the study was to establish how effective were standard 
diagnostics methods Doppler sonography, oscillography and RTG 
of cervical region. Materials and Methods: We have examined 
60 patients (30 male, 30 female), aged 25–65. All the patients 
passed trough complete neurological and physiatrist examination. 
Results: All patients had indicative radiological imaging of the 
cervical region which mean hyperplasia processus transversus 
VC 7 billateralis. Oscillography results were also positive in all 
patients. All patients had DCA and TCD. Analyzing results of DCA 
we found there was no significant statistic difference (x2=0.529; 
p=0.467) between positive and negative results. Also, there was 
no significant statistic difference (x2=1.143; p=0.285) between 
results of TCD. Results pointed no correlation between sex and 
single Doppler sonography results (for DCA Pearsonov x2=0.168; 
p=0.682 and for TCD Pearsonov x2=0.933; p=0.337), as in case that 
one result was positive as in case that both results were or positive 
or negative. Conclusion: Radiological imaging and oscillography 
shown as good indicator for diagnostic Sy TOS. Classical method 
of Doppler sonography could not be reliable index to diagnose 
Sy TOS, so we proposed using Doppler sonographies methods in 
provocative position to diagnose Sy TOS.
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DoES comprEhEnSivE inpAtiEnt 
rEhABilitAtion AFFEct thE DiSEASE 
Activity AnD phySicAl Function in 
pAtiEntS With rhEumAtoiD ArthritiS in A 
long-tErm pErioD? 
Ayhan F., Gecene M., Borman P., Yorgancioglu R.
Dept. of Physical and Rehabilitation Medicine 1, Ankara Educa-
tion and Research Hospital, Ankara, Turkey 

Introduction: Rehabilitation interventions and strategies are a core 
component of the management of people with rheumatic diseases.  
Aim: The purpose of this clinical trial was to evaluate the long-term 
impact of a 1-month comprehensive protocol of rheumatologic 
rehabilitation program for patients with RA on physical function 
and disease activity scores. Patients and Methods: The patients 
of this trial were selected from 188 patients diagnosed with RA 
according to the classification criteria of ACR. Patients with func-
tional class I-III RA were divided to rehabilitation group (RG) and 
control group (CG). Mean follow-up of these groups were 15.9±9.9 
months. All of the patients (mean age: 50.2±12.7 years, mean 
duration of RA: 6.6±5.7 years) have used combined DMARDs in 

addition to low-dose steroid and NSAID regimens. The RG was 
also treated with education and self-management, exercise, occu-
pational and physical therapy, psychological counseling, orthotics 
and assistive devices for 1-month inpatient rehabilitation process. 
The CG were treated with ‘Patient education and exercise booklet’ 
of NRAS(1) in addition to DMARDs treatment. Both groups were 
encouraged to take part in aerobic activities 2–3 times a week. 
SPSS 11.5 descriptive, t-tests, NPar Wilcoxon signed ranks tests 
were used for statistical analysis. Results: There were not any 
statistically significant differences between RG and CG in disease 
and treatment parameters. While changing in DAS28 scores were 
not statistically significant (RG: 1.8±0.6 vs CG: 1.9±1.2, p=0.06), 
changing in HAQ were statistically significant (RG: 0.8±0.5 vs. 
CG: 0.2±0.6, p=0.01) in comparisons of intergroup. Scores of 
HAQ were different in RG (from 1.8±0.5 to 1±0.8, p=0.02) at 
follow-up. Conclusion: Comprehensive inpatient rehabilitation 
programs for patients with RA are safe, effective and reasonable 
interventions with improvement physical function of HAQ. Based 
on our results, comprehensive inpatient rehabilitation programs 
are superior to exercise booklets commonly used in RA patients 
for physical function. 
Reference: 
1.  www.rheumatoid.org.uk 
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DoES comprEhEnSivE inpAtiEnt 
rEhABilitAtion AFFEct thE DiSEASE 
Activity AnD phySicAl Function in 
pAtiEntS With AnKyloSing SponDylitiS in 
A long-tErm pErioD? 

Ayhan F., Gecene M., Borman P., Yorgancioglu Z.R.
Dept. of Physical and Rehabilitation Medicine 1, Ankara Educa-
tion and Research Hospital, Ankara, Turkey 

Introduction: Rehabilitation interventions and strategies are a core 
component of the management of people with rheumatic diseases.  
Aim: The purpose of this clinical trial was to evaluate the long-term 
impact of a 1-month comprehensive protocol of rheumatologic 
rehabilitation program for patients with AS on physical function 
and disease activity scores. Patients and Methods: The patients 
of this trial were selected from 74 patients diagnosed with AS ac-
cording to the modified criteria of NY. Ambulatory patients with 
AS were divided to rehabilitation group (RG) and control group 
(CG). Mean follow-up of these groups were 9.7±7.6 months. All of 
the patients (mean age: 37.3±13.3 years, mean duration of AS: 6.6 
±7.1 years) have used SSZ and NSAIDs. The RG was also treated 
with education, exercise, occupational and physical therapy, 
postural training (1), cardiopulmonary rehabilitation, orthotics, 
local injections, and disability solutions for 1-month inpatient 
rehabilitation process. The CG were treated with patient education 
and exercise by ‘Guidebook for patients with AS’ of National AS 
Society (2). Both groups were encouraged to take part in aerobic 
activities 2–3 times a week. SPSS 11.5 descriptive, t-tests, NPar 
Wilcoxon signed ranks tests were used for statistical analysis. 
Results: There were not any statistically significant differences 
between groups in disease and drug characteristics. The inter-
group comparison of changes on Bath AS Disease Activity Index 
(BASDAI) showed significant differences in the decrease BAS-
DAI between study groups (RG:1.1±2.2 vs CG:1.9±1.7, p=0.04). 
Conclusion: Comprehensive inpatient rehabilitation programs for 
patients with AS are effective intervention on BASDAI. Inpatient 
rehabilitation programs are similar to exercise booklets commonly 
used in patients with AS for physical function (BASFI). Inpatient 
procedures may lead to immobility tendency. Future studies are 
needed to answer this question. 
Reference: 
1.  Fernandez-de-Las-Penas C, et al. One-year follow-up of two exc interven-
tions for the management of pts with AS. Am J PM&R 2006; 85: 559–67. 

2. www.nass.co.uk
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nEcK muSclES croSS SEctionAl ArEA 
in ADolEScEntS With AnD Without 
hEADAchE – mri StuDy
Oksanen A.1, Erkintalo M.2, Metsähonkala L.3, Anttila 
P.4, Laimi K.5, Salminen J.J.1 
1Dept. of Physical and Rehabilitation Medicine and 2Diagnostic 
Imaging Center, Turku University Central Hospital, Turku; 3Dept. 
of Child Neurology, Helsinki University Central Hospital, Helsin-
ki; 4Child and Adolescent Health Care Unit, Turku City Hospital,  
5Dept. of Public Health, University of Turku, Turku, Finland

Introduction: Cervical musculature may play an important role in the 
genesis of tension-type headache. However, there are no reports on 
a possible association between the morphometrical features of the 
neck flexion and extension muscles and adolescence headache. Aim: 
To examine differences in neck flexion and extension muscles cross-
sectional area (CSA) in adolescents with and without headache. 
Methods: A population-based sample of 17-year-old adolescents 
with migraine (n=19), tension-type headache (n=24) and healthy 
controls without headache (n=22) was examined. CSA of the neck 
muscles was measured from axial T1-weighted magnetic resonance 
images (MRI). Results: Boys with tension-type headache showed 
significantly smaller CSA of right sternocleidomastoid muscle than 
boys with migraine and girls with tension-type headache showed 
significantly smaller CSA of combined right sternocleidomastoid 
and scalenus muscles than girls with migraine. In addition, boys with 
migraine had significantly larger CSA of both right sternocleidomas-
toid and combined right sternocleidomastoid and scalenus muscles, 
and left semispinalis capitis muscle and combined left semispinalis 
and splenius muscles than boys without headache. In boys and girls 
no other significant differences were observed in the CSA of neck 
flexion or extension muscles. Conclusions: This preliminary work 
demonstrates that both girls and boys with tension-type headache 
and migraine have differences in the size of neck flexion muscles, 
especially unilaterally. In boys, unilaterally increased size of neck 
flexion and extension muscles is associated with migraine. These 
findings, if confirmed in further studies, may have important diag-
nostic and therapeutic implications for rehabilitation of adolescents 
with headache. 
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ADAptAtion oF turKiSh vErSion oF thE 
Foot AnD AnKlE outcomE ScorE (FAoS)
Koldas Dogan S., Ay S., Evcik D., Guclu B., Ege A.
Ufuk University, ‘Dr. Ridvan Ege’ Hospital, Dept. of Physical 
Medicine and Rehabilitation, Ankara, Turkey

Background: The aim of this study is to assess the validity and 
reliability of Turkish version of the Foot and Ankle Outcome Score 
(FAOS). Materials and Methods: FAOS consists of 42 items assess-
ing five subscales including pain, other symptoms, function in daily 
living activities (ADL), function in sport and recreation and foot and 
ankle related quality of life (QoL). A total of 68 patients with foot 
and ankle problems were included in the study. FAOS was admin-
istered to subjects twice a week for testing reliability. The validity 
was based on performing additional tests including pain severity and 
functional capacity. Pain severity was assessed by using visual ana-
logue scale (VAS). Pain severity included the pain measurement at 
night, while ascending/descending stairs, walking on rough surface 
and patient’s global assessment of pain. Functional capacity was 
measured by VAS and included, patient’s global assessment of their 
functional capacity, difficulty in ascending/descending stairs, and 
quick walking. Also the time measurement of 100 m walking was 
observed for calculated from all patients. Results: The reliability of 
the Turkish version of FAOS was very good (ICC range 0.94–0.97), 
with high internal consistency (Cronbach’s alpha 0.95). Patient’s 
global assessment of pain severity showed a strong correlation 
with FAOSpain and FAOSADL scores (r= –0.56 and r= –0.50). Pain at  

night had good correlation with FAOSpain and FAOSADL scores 
(r= –0.56; r= –0.57, respectively). Also a strong correlation with pain  
while ascending/descending stairs and FAOSpain/ FAOSADL was 
observed (r= –0.53 and r= –0.59). Pain severity while walking on 
rough surface had strong correlation with all five FAOS subgroup 
scores. There was no correlation between the time measurement 
of 100 meter walking test and FAOS (p>0.05). Difficulty in 
quick walking showed strong correlation with FAOSpain, FAOSADL  
and FAOSQoL (r= –0.50; r= –0.52 and r= –0.58). Patient’s global 
assessment of functional capacity had moderate correlation with 
FAOS ADL scores. Conclusion: These results show that Turkish 
version of FAOS is reliable and valid in evaluating the symptoms, 
functional disability and quality of life of the patients with foot 
and ankle disorders.
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ASSESSmEnt oF BAlAncE in DEAF AnD hArD 
oF hEAring chilDrEn – convErgEnt 
vAliDity oF poSturogrAphy
De Kegel A., Dhooge I., Cambier D.C., Van Waelvelde H.
Rehabilitation Sciences and Physiotherapy Ghent, Ghent Uni-
versity – University College Arteveldehogeschool; Faculty of 
Medicine and Health Sciences, Dept. of Oto-rhino-laryngology, 
Ghent University, Ghent, Belgium
Introduction: Deaf and hard of hearing children demonstrate inferior 
balance and gross motor skills compared to hearing children.(1–4) 
As balance is a fundamental skill for the motor development of 
children, a valid and reliable instrument to identify weaknesses in 
postural stability is essential. The aim of this study was to investigate 
the convergent validity between posturography data generated by 
the Basic Balance Master (BBM) (Neurocom® International Inc., 
Clackamas, OR, USA) and functional balance tests in deaf and hard 
of hearing children. Patients and Methods: The study involved 22 
deaf and hard of hearing children (16 boys, 7 girls between 6 and 13 
years) without cognitive developmental problems, neuro-motor or 
orthopaedic disorders. All subjects completed the modified Clinical 
Test of Sensory Interaction on Balance (mCTSIB) and the Unilateral 
Stance (US) on the BBM and three functional balance tests; One Leg 
Stance (OLS), balance beam walking and one-leg hopping. Spear-
man rank-order correlation coefficients were calculated to evaluate 
validity. The results could not confirm a one-dimensional balance 
concept because the correlations between posturography data and 
functional balance tests were poor and many not significant. This 
study can neither confirm a two-dimensional concept of static and 
dynamic balance. The results suggest that balance is rather a multi-
dimensional than a one-dimensional concept. Therefore we propose 
an assessment protocol consisting of posturography and functional 
static and dynamic balance tests. Balance performance can only be 
interpreted in relation to the specific tests used in the assessment. 
References:
1. Boyd J. Comparison of motor behavior in deaf and hearing boys. Am.Ann.
Deaf 1967; 112: 598–605.

2.  Butterfield SA. Gross Motor Profiles of Deaf-Children. Perceptual and 
Motor Skills. 1986; 62: 68–70.

3.  Siegel JC, et al.  Age-related balance changes in hearing-impaired children. 
Phys.Ther 1991; 71: 183–189.

4.  Wiegersma PH, Vandervelde A. Motor Development of Deaf-Children. Journal 
of Child Psychology and Psychiatry and Allied Disciplines 1983; 24: 103–111.
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BAlAncE pErFormAncE During 
SEmitAnDEm StAncE in StroKE pAtiEntS
Baetens T., Cambier D.C.
Ghent University, Rehabilitation Sciences and Physiotherapy 
Ghent, Belgium
Introduction: Balance impairment, characterised by increased 
sway and asymmetrical weight-bearing (WB) is common after 
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stroke (1). Assessments of balance often use a reduced base of 
support (BOS), e.g. tandem – (TS) and unilateral stance (US) (2). 
Patients unable to maintain a small BOS perhaps benefit from a 
semitandem stance (STS) test. Aim: To investigate the preferred 
foot placement, WB and balance performance during STS in 
stroke patients. Methods: 15 stroke patients (9 right/6 left paretic 
patients) took part. Balance performance was assessed during 
force platform measurements of WB and centre of gravity (COG) 
displacement during three tasks: 1) bilateral stance 2) preferred 
STS (choice of side as front leg) and 3) second STS (other foot in 
front). Results: Whereas only three patients (20%) could perform 
US and six (40%) TS, all patients could perform STS. Six patients 
preferred to put their paretic leg in front. No significant relation 
was found between hemiparetic side and preferred side of front 
leg (p=0.58). Repeated measures analysis of the mean COG sway 
velocity showed a significant difference (p=0.013) between the 
three conditions, whereby bilateral standing and the preferred 
STS (both 0.433°/sec) were more stabile than the second STS 
(0.533°/sec). No significant differences (p=0.135) in mean COG 
sway velocity was found between bilateral standing (0.433°/sec), 
STS with the paretic leg as front leg (0.4533°/sec) and as rear leg 
(0.5133°/sec). The percentage of WB on the paretic leg did not 
show significant differences between the conditions. Conclusion: 
STS is a good alternative for stroke patients with inability to 
maintain a small BOS. Results suggest that there is no guideline 
for the front or rear placement of the paretic side in view of stabil-
ity. A complete test for a comprehensive view on balance should 
embody both performances. 
References:
1. Sackley CM. Falls, sway, and symmetry of weight-bearing after stroke. 
Int Disabil Stud 1991; 13: 1–4.

2. Geiger RA, et al. Balance and Mobility Following Stroke: Effects of 
Physical Therapy Interventions With and Without Biofeedback/Forceplate 
Training. Physical Therapy 2001; 81: 995.
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muSculAr Activity oF DEltoiD muSclE 
During coADmAn’S pEnDulAr EXErciSES
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Introduction: Deltoid muscle establishes, evidently, the shoulder’s 
projection morphologically formed by three bundles, clavicular, 
acromial and spinal. Glenohumeral joint stability is essential for 
daily activities, and pendular exercises are self mobilization tech-
niques that use gravity to separate humerus from glenoid cavity, 
and it’s a very important ally to the treatment of this joint. Aim: 
Analyze the effects of Coadman’s pendular exercises with halter, 
shin pad and without load in the muscular activity of deltoid. 
Method: 30 volunteers were assessed, both gender, submitted to 
surface electromyographic analysis of deltoid muscle with MIO-
TEC model miotool 400 of 4. Surface electrodes of Ag/ClAg, 
round, pre gelded and auto adhesive from MEDITRACE, during 
the execution of Coadman’s pendular exercises for one min, with-
out load, and just after with a shin pad of 1kg tied to wrist and 
afterwards carrying halter of 1 kg. Variance tests (ANOVA) and 
Turkey non pared test were performed with a significance level 
of 0.05 (5%) with a confidence interval of 95%. Results: In the 
comparison of voluntary maximal isometric contraction (VMIC) 
with free exercise, shin pad and halter exercises, it was showed 
p-value of 0.001, however, in the comparison of free exercise and 
shin pad exercise, it was obtained a p-value of 0.117; in the com-
parison of free exercise and halter it was showed p-value of 0.015; 
and in the comparison of halter exercises and shin pad exercise it 
was obtained p-value of 0.093. It was verified the percentage of 
exercises values over VMIC, where it was obtained 1.85% in free 
exercise, 1.90% in exercise with shin pad and 3.08 in exercise with 
halter. Conclusion: It was concluded that these three studied ways 

of exercises are effective due to low muscular activity showed in 
EMG; however these results show a significant higher activity of 
deltoid muscle in the exercises with halter.
References:
1. Basmajian JV, De Luca CJ. Muscles alive, their functions revealed by 
electromyography. 5th ed, Baltimore: Williams & Wilkins; 1985, pp. 
409–428.
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Introduction: The function of scalene muscle during respiratory 
mechanic is conflicting in literature, and is considered an acces-
sory musculature of ventilation by some authors (1, 2). Surface 
electromyography (EMG) is a safe, effective and non invasive 
method for assessment of respiratory musculature. Aim: The aim of 
this study was to investigate the activity of scalene muscle during 
quiet breathing through EMG. Methods: 52 subjects were randomly 
selected for this study, both gender, mean age 21 (–1±6). Electro-
myographic data of scalene muscle (ESC), external intercostals 
(EI) and rectus abdominal (RA) were randomly collected during 
quiet breathing. Results: It was observed statistically significant 
differences for electromyographic values, media value as well as 
peak value when comparing rectus abdominal (RA) to the others 
(p<0.001); however, there wasn’t any difference between external 
intercostals (EI) and scalene (ESC) when compared during quiet 
breathing (p<0.148). Conclusion: The recruiting of scalene muscle 
showed present and constant in quiet breathing in all subjects, sug-
gesting that this musculature can’t be classified as accessory.
Reference:
1. Shurygina EV. Bulletin of Experimental Biology and Medicine. 1999; 
128: 623–626. 

2. Yokoba, M. et al. Respiratory Physiology & Neurobiology. 2003; 137: 
51–60.
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Introduction: The legitimacy of this theme is founded in the fact 
that latissimus dorsi muscle is continuously showed as an ap-
pendicular trunk muscle, which function would be hypothetically 
restricted to shoulder joint and upper limb cingulum, disregarding 
its possible action over the thoracic wall and consequently par-
ticipation in breathing process. Aim: The goal of this study was to 
verify the recruiting of latissumus dorsi during deep inspiration, 
confirming its possible participation as an accessory breathing 
muscle. Methods: The subjects of this study were young adults, 
no smoking subjects, not showing any kind of pathological proc-
ess in the airways. For electromyographic analysis it was used 
a MIOTEC model miotool of 4 channels and surface electrodes 
of Ag/ClAg, from MEDITRACE. It was also utilized a volume 
inspiration stimulator, in order to facilitate the deep inspiration. 
The situations the subjects were measured were: 1) subject sitting, 
breathing freely; 2) subject sitting, breathing with the aid of the 
stimulator; 3) subject standing, breathing with the stimulator. In 
the three situations, the volunteer kept the upper limbs along the 
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body, in order to isolate the action of latissimus dorsi over the 
shoulder joint. Results: According to results showed below, it was 
confirmed the action of latissimus dorsi during deep inspiration, 
specially in sitting position with the aid of a stimulator, what could 
be evidenced by a huge difference between peak values between 
the three situations, confirming the recruiting of this muscle in deep 
inspiration. Conclusion: The participation of latissimus dorsi in 
deep inspiration was confirmed by the results of this study. This 
way, when an adequate bibliographic revision is done and data 
collection is made through surface electromyography and through 
a volume inspiratory stimulator, the study can contribute for the 
human biomechanic conditions to be enlarged, specially referring 
to a primordial act, the breathing.
References: 
1.  Campbell EJM. The role of escalene and sternomastoid muscles in breathing 
in normal subjects. An electromyographic study. J Anat 1955; 89; 378–386.
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of North America 1998; 8; 207–224. 
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Introduction: Evidences suggest that deep inspirations exercises 
could be so effective as respiratory stimulators (RS), which are 
contradictory in clinical practice when referring to the use of flow 
respiratory stimulator and volume respiratory stimulator. Aim: 
The objective of this study was to investigate the activity of some 
ventilatory muscles as scalene (ESC), external intercostals (EI) and 
rectus abdominal (RA) during the utilization of a flow respiratory 
stimulator, volume respiratory stimulator and maximal sustained 
inspiration exercise throughout EMG. Methods: 57 subjects, 38 
women; 14 men was evaluate with a EMG MIOTEC model miotool 
400 of 4 and surface electrodes of Ag/ClAg, round, pre gelded 
and auto adhesive from MEDITRACE. Electromyographic data 
were randomly collected during quiet breathing and pulmonary 
reexpansion exercises. Results: It was observed statistically sig-
nificant differences in the electromyographic values for media and 
peak when comparing maximal sustained inspiration exercises to 
respiratory stimulators (p<0.001), however there wasn’t signifi-
cance between flow and volume respiratory stimulator for external 
intercostals (p=0.672) and scalene muscle (p=0.943). Conclusion: 
Maximal sustained inspiration exercises as well as respiratory 
stimulators provoked muscle recruiting in the analyzed respiratory 
musculature, once electromyographic activity was higher when 
the devices were utilized. 
References:
1.  Azeredo CAC. Fisioterapia Respiratória Moderna. 4th ed. São Paulo: 
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ShoulD SyStEmAtic EXAminAtion oF thE 
Foot AnD AnKlE complEX BE pArt oF 
phySiothErApy ASSESSmEnt oF mEDiAl 
compArtmEnt oStEoArthritiS oF thE 
KnEE AnD hip oStEoArthritiS?
Reilly K., Barker K., Shamley D.
Physiotherapy Research Unit, Nuffield Orthopaedic Centre, 
Oxford, UK

Background: The relationship of foot posture to medial compart-
ment osteoarthritis of the knee (MCOA) and hip osteoarthritis 
(OA) has not been explored although in other medical fields, such 
as neurology and sports medicine, the relationship between foot 
posture, lower limb pain and function has been acknowledged.  
Objective: This descriptive study aimed to explore the possibility 
of a relationship between foot posture of patients with MCOA, with 
hip osteoarthritis (OA) and a healthy control group, using the Foot 
Posture Index (FPI) and goniometric measurement of talocrural 
dorsiflexion. Methods: (Ethics ref 06/Q1607/1) Sixty participants 
took part: twenty patients with MCOA, twenty patients with OA 
hip (both demonstrating radiographic and clinical evidence of 
grade IV OA), and twenty age-matched healthy volunteers as a 
control group. A one way Analysis of variance (ANOVA) was 
used to investigate any differences between the 3 groups for foot 
posture using FPI scores and talocrural dorsiflexion measure-
ments. Results: Results indicated significant differences between 
the groups (p<0.001). Patients with MCOA had a high positive 
FPI score (indicating a pronated foot), patients with hip OA had a 
low negative FPI score (indicating a supinated foot). The healthy 
controls had a normal score distributed over a wider range than 
the other two groups. In addition, the results of the Pearsons test 
indicate that foot posture correlated positively with talocrural 
dorsiflexion (r=0.55, p<0.001). Conclusions: Differences in foot 
posture between patients with different sites of lower limb OA 
has been noted. However, a causal relationship is very difficult 
to establish without a longitudinal study. Nevertheless, from 
the evidence presented, if patients with lower limb OA present 
with feet which are at the extremes of normal range, advice on 
footwear, orthoses and gait reeducation and stretches as well as 
strengthening exercises may be useful. In view of the current high 
incidence of lower limb OA, any investigation that may lead to 
improved assessment and conservative management is worthy of 
consideration. 
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iAtrogEnic injury to thE long thorAcic 
nErvE – A clinicAl cASE
Almeida C., Gouveia S., Pinto Coelho J., Duarte N., 
Cordeiro E., Pinto Soares C.
Hospital de Santa Maria, Service of Physical Medicine and Re-
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Introduction: The long thoracic nerve innerves the serratus anterior 
muscle, which is responsible for stabilizing the scapula against 
the thoracic wall. Injury to the long thoracic nerve is a common 
cause of winging scapula. This condition, causing paralysis or 
weakness of the serratus anterior muscle is serious and potentially 
disabling. Patients present with pain followed by amyotrophy, 
destabilization of the scapula and functional impairment, what 
represents a severe handicap as it limits activities of daily living. 
Aim: To report a case of iatrogenic injury to the long thoracic nerve 
and review physiopathology, clinical and differential diagnosis 
and therapeutic approaches of the long thoracic nerve iatrogenic 
injury. Patient: Authors report the case of a 54-year-old woman 
with breast ductal carcinoma who presented with scapular winging 
(scapula alata) due to iatrogenic injury to the right long thoracic 
nerve following upper outer quadrantectomy with axillary lymph 
node dissection. She had pain and amyotrophy that affected her 
posture and function, with limitation in abduction and flexion of 
the shoulder above 90º. The diagnosis was confirmed by an elec-
tromyographic study of the right arm. She started a conservative 
rehabilitation program with progressive functional recuperation.  
Conclusions: Data on literature states that surgical procedures, 
including mastectomy with axillary dissection, are one of iatro-
genic injury causes. Conservative treatment allows the recovery 
in most patients, although it may take a long time.
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coSt oF inpAtiEntS rEhABilitAtion 
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Introduction: Public rehabilitation services in Greece are belong-
ing to National Health System. Studies on cost of rehabilitation, 
international, are very few and depend on each country’s health 
system. Aim: We conduct this study in order to investigate factors 
influencing cost of rehabilitation, in euros, like length of stay, 
age, disability category, functioning in admission, functional 
improvement. Patients and Methods: One hundred and thirteen 
patients with neurological and musculoskeletal disabilities were 
evaluated. They were admitted consecutively to the Asklepieion 
General Hospital inpatient rehabilitation unit during the last 4 years 
(2004–2007). Functional status was evaluated with the Functional 
Independence Measure (FIM) on admission and discharge. Cost 
of services were derived from the financial offices of the hospital. 
Patients in vegetative state were excluded from the study. Results: 
The daily average cost of rehabilitation for the average length of 
stay of 104.4±99.4 days, was euros 69.4±13.4. The FIM score 
improved from 66.5±22.2 on admission to 91.6±24.3 at discharge, 
gain of 25.1±16.4. The cost of rehabilitation for the average func-
tional improvement of FIM score was euros 368.6±397. The daily 
average cost of rehabilitation was correlated negatively with FIM 
score on admission (r=0.192, p=0.04). The overall cost of rehabili-
tation was correlated negatively with the FIM score on admission 
(r=0.302, p=0.0012) and with the FIM score on discharge (r=0.197, 
p=0.036). FIM efficiency (FIM gain/LOS) was 0.509. Conclusion: 
The main factor that rises the cost of rehabilitation is the functional 
status. The more disability the more expenses. 
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Introduction: The sural nerve is a purely sensory nerve, and sural 
neuritis is uncommon in clinical practice. Sonography may be ap-
plied as an additional examination to improve diagnostic accuracy. 
Aim: The purpose of this case report is to emphasize that electro-
physiological examination is a gold standard tool for peripheral 
nerve lesion diagnosis. High resolution ultrasound (HRUS) can 
also provide a noninvasive and objective test for diagnosis nerve 
problem. Patients and Methods: A thirty-year old female dancer 
came to our hospital outpatient clinics due to right ankle pain and 
swelling. She expressed numbness and parasthesia that extended 
to the right dorsolateral foot. She dated the onset at 8 weeks 
earlier when she fell during dance practice and sprained her right 
ankle. High resolution musculoskeletal ultrasound showed focal 
hypoechoic change in right sural nerve around ankle region. Nerve 

conduction studies and electromyography (NCV/EMG) showed 
normal except mild prolongation of right sural distal latency and 
decreased conduction velocity compared to left side sural nerve 
(normal side). Right sural neuritis was diagnosed after the above 
examinations were completed. Result: We arranged physical 
therapy including transcutaneous electrical nerve stimulation and 
therapeutic ultrasound applied over her swelling and numbness 
area of right ankle. At the 12-month follow-up point, the patient no 
longer exhibited any right ankle pain nor any sensory impairment. 
Conclusion: Ankle sprain is a very common problem in clinical 
practice ; it may cause muscle, ligament, and soft tissue injury. 
Ankle sprain-induced sural neuritis is uncommon and can easily 
miss detection. Diagnostic accuracy can be improved if examina-
tion techniques combine NCV, EMG and HRUS. 
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We consulted 1890 aged patients with different locomotor diseases 
in three different important Romanian centers of rehabilitation 
in Bucharest. The appreciation of the real potentialities of the 
rehabilitation had established the treatment’s objectives and the 
concrete therapeutic means (with regard to the age, the functional 
remaining and the associated diseases). It was applied and individ-
ualized physical and kinetic treatment, in 12 days’ series. We had 
compared the initial with the final valuation, for each patient. We 
found: – the electro-analgesia by low frequency electrotherapy has 
a very good tolerance and efficiency at the aged subject (73.27%); 
– the local thermotherapy is useful, as symptomatic and also, as 
pathogenic therapy; – the kinetotherapy, correctly individualized, 
is more hardly accepted (43.24%) but it has a certain positive effect 
at the aged subject; – the other physical means are useful but no 
compulsory; – the effect of these means is less evidently at the aged 
subject. The advisability of the ambulatory physical treatment at 
the aged patients is proved by the low number of hospitalizations 
(7.4%) for continuation or completion of the rehabilitation, and 
also, by the clinical improvement for six months minimum of the 
majority of the chronic locomotory aged patients (about 80%).
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StroKE pAtiEntS AnD mAin FActorS thAt 
AFFEct Driving ABility
Psillaki D., Maragkoudaki E., Barotsis N.
National Rehabilitation Hospital of Disabled, ‘INIOHOS’ Center: 
Fitness to Drive and Car Adaptations for Handicaps, Athens, 
Greece

Introduction: When a stroke occurs it can affect the skills neces-
sary for independent driving. Returning to driving after a stroke 
is an important part of rehabilitation. Aim: To evaluate the driving 
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ability of stroke patients using clinical examination and driving-
related tests and to record the most common reasons which cause 
inability to drive after a stroke. Patients and Method: Our study 
took place in ‘INIOHOS’ Center located in Athens. All partici-
pants were assessed at least six months after the onset of stroke. 
Our sample included 183 participants (151 men and 32 women) 
aged from 28 to 65 who had sustained a stroke during the years 
2003–2007. All participants were assessed at least six months 
after the onset of stroke. Driving assessment was comprised of 
two parts: the off-road and the on-road assessment. Results: At 
first assessment, 120 out of 183 patients (65.5%) were judged 
as able for driving, 43 (23.4%) were found potentially able and 
20 (10.9%) not able to drive at all. Main elements that had a 
severe impact on the off road behavior were, perceptual limita-
tion, cognitive deficiencies, visual field deficits and motor dis-
abilities. On the on road test severe impact had the inappropriate 
driving speeds, slow or poor decisions, getting lost, trouble in 
paying attention to signals, road sings and pavement markings 
and poor road position. Participants who undertook and passed 
the off and on road assessment, had score in Mini Mental State 
Examination higher than 25. The side of lesion influenced driving 
ability. Factors such as pre-stroke driving frequency, functional 
independence and marital status induced individuals to resume 
driving earlier. Conclusion: Mobility is an equal right for every 
person. The target is a) to identify stroke patients who may be at 
risk when they drive a motor vehicle, due to impaired functional 
status, through assessment and b) maintain safe and independent 
driving for as long as possible.
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long lASting improvEmEnt oF 
FuntionAl StAtuS oF pAtiEntS With KnEE 
oStEoArthritiS AFtEr phySicAl thErApy 
At – 6 monthS FolloW-up

Terek M., Radunovic G., Marcetic D., Gavrilov N.
Institute of Rheumatology, Belgrade, Serbia

Introduction: Physical therapy is important part of therapy pro-
gramme of knee osteoarthritis. It can improve functional status of 
patients by decreasing pain and improving muscle strength, knee 
mobility and stability. Aim: To test efficacy of physical therapy in 
a long lasting improvement of functional status of patients with 
knee osteoarthritis (6 months follow-up period after treatment). 
Patients and Methods: 60 patients (42 women and 18 man) with 
knee osteoarthritis were treated in out-patient clinic only with 
physical therapy (10 electro therapy treatments, 10 pulsating 
magnetic field treatments and exercise program during 4 weeks). 
Patients were 40–69 years old (mean 58.1± 6.5), disease duration 
was 1–20 years (mean 7.33±6.9). Functional status has been meas-
ured using WOMAC index (pain, stiffness and function subscale) 
before (Visit0–V0) and after physical therapy (Visit 1–V1), three 
(Visit 2–V2) and six (Visit 3–V3) months after the treatment pe-
riod. Difference in functional status before and after therapy was 
calculated using Wilcoxon’s test. Results: After physical therapy, 
functional status of patients was improved, i.e. Womac index (Wi) 
was significantly lower (Wi 2.70±0.52 at V0; and Wi 1.69±0.45, at 
V1; p<0.0001). Three months after treatment Womac index was the 
lowest (Wi 1.33±0.22 at V2) and compared to Wi at V1, there was 
significant improvement (p<0.0001). Additional improvement in 
comparison to V1 was noted even six months after treatment (Wi 
1.43±0.29 at V3, p<0.01). There was no statistically significant 
difference in Womac index three and six months after therapy. 
Conclusion: Functional status of patients with knee osteoarthritis 
who were treated by physical therapy remains improved at least 
6 months after treatment. 
References:
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Introduction: Assessment of disease activity is the most important 
in the clinical management of RA patients. Aim: To examine the 
significance of ultrasonography (US) in detection of radiocarpal 
joints synovitis versus clinical examination, in patients with 
rheumatoid arthritis (RA). Patients and Methods: 29 consecutive 
patients (10 male, 19 female), mean age 52±14.3 (range 29–75 
years), disease duration 4.6 years (range 1–14) with RA (ACR 
criteria), were included. In each patient radio carpal joint was 
evaluated. Clinical assessment consisted of joint tenderness and 
swelling detection. US examination consisted of synovitis detec-
tion (synovial fluid or hypertrophy, using OMERACT preliminary 
definition). US was performed by two independent investigators 
blinded with regard to the clinical findings at the same day. AU5 
Harmonic (Esaote) equipped with linear probe 10–14 MHz was 
used. Joint swelling (presence or absence) was compared to 
synovitis detected by US. In statistic analysis, interobserver reli-
ability was assessed using an unweighted Kappa test, also US and 
clinical findings were assessed using a unweighted Kappa test. 
Results: Kappa coefficient of US findings obtained by the two 
investigators was 0.69. Kappa coefficient of US correlated with 
clinical examination was 0.37. From the total of 58 joints in 58% 
(33 joints), findings were the same, but in 42% findings were dif-
ferent. 39 joints were clinically inflamed, of which US detected 
synovitis in 23 joints. From the rest of 19 joints, which were not 
clinically inflamed, US detected synovitis in 9. Conclusion: There 
was fare correlation between US and clinical findings. US showed 
to be more sensitive than clinical examination in detection of joint 
inflammation in patients with RA.
References: 
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FunctionAl outcomE in A pAtiEnt With 
trAnSiEnt pArAplEgiA FolloWing 
EXciSion oF mEningiomA: A cASE StuDy 
AnD litErAturE rEviEW
Calla-Gampong V., Brathwaite D., Chowdry A.
Kingsbrook Rehabilitation Institute, Kingsbrook Jewish Medical 
Center, Brooklyn, New York, USA

Objective: To evaluate the functional outcome of a patient with 
transient paraplegia following excision of meningioma. Method: 
Case study and literature review. Case Description: Our patient 
was a 38-year-old female who presented to an outside ER com-
plaining of headache and new onset seizure. CT scan showed a 
fronto-temporal mass. Patient underwent bi-frontal craniotomy/
tumor resection. Biopsy revealed a meningioma. Postoperatively, 
she was paraplegic. CT scan showed no new bleed or ischemia. She 
was transferred to our acute TBI unit on 3/11/04 for rehabilitation. 
She was non-ambulatory with BLE muscle strength of 1/5 for hip 
flexion and 0/5 for the knees, ankles and toes. BUE muscle strength 
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was 5/5. DTRs were hypoactive on bilateral lower extremities. 
Babinski, Hoffman’s, and clonus were negative. Sensory was 
intact. On admission, she complained of right-sided chest pain. 
A spiral CT scan showed pulmonary emboli on the right. She 
was transferred to Medicine for further management, stabilized 
medically and readmitted to acute TBI unit. Neurological exam 
showed increased muscle strength of 3/5 in all muscle groups 
on the RLE but unchanged on the LLE. She was discharged on 
4/16/04 ambulating 150 feet×2 with rolling walker and left ankle 
foot orthotic with supervision. Her muscle strengths improved 
except dorsiflexion/plantar-flexion on the left at 2/5. Outcome 
was measured using Functional Independence Measure (FIM) on 
admission and on discharge. Conclusion: There have been reports 
in the literature of functional improvements with brain tumors. 
To our knowledge, this is the first reported case of a patient who 
underwent craniotomy presenting with transient paraplegia with 
significant gains in FIM score after inpatient rehabilitation. 
References:
1. Huang ME, et al. Functional outcome with brain tumor after inpatient 
rehabilitation: comparison with traumatic brain injury. Am J Phys Med 
Rehabil 2000:79: 327–335.

2. Marciniak CM, et al. Functional outcomes of persons with brain tumors 
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thErApy in rhEumAtoiD ArthritiS
Mihailov M., Popa D. 
University of Oradea, Faculty of Medicine and Pharmacy, Medical 
Rehabilitation Hospital Felix Spa, Romania

Introduction: Rheumatoid arthritis (RA) is an inflammatory 
rheumatic disease, for which treatment regimens are complex 
and include, besides disease modulating and symptomatic drug 
therapy, physical and/or occupational therapy, specific exercises, 
surgery, orthopaedic aids, together with psychosocial care. RA 
rehabilitation aims particularly to inhibit the inflammation, to 
relieve pain, to preserve the remaining functions and to develop 
compensatory function and coping strategies. Oligomineral spa 
therapy is an integral part of physical therapy of RA. Aim: The 
aim of our study was to demonstrate that: The complex rehabilita-
tion program including oligomineral spa therapy is effective in 
relieving pain, increasing mobility and decreasing functional and 
psychosocial limitation; The oligomineral spa therapy has long-
term benefits.  Patients and Methods: The study was designed 
to evaluate the efficacy of rehabilitation treatment, including 
hydrokinetotherapy in oligomineral thermal water in Felix Spa 
Romania versus rehabilitation program including only physi-
otherapy in an in-patient rehabilitation hospital. 71 patients with 
RA (on the 1987 Revised American College of Rheumatology 
Criteria) were randomized in two groups (oligomineral thermal 
group and control group). Data were collected at admission, 
on completion of treatment (3 weeks) and 6 months thereafter. 
The Arthritis Impact Measurement Scales (AIMS) was used to 
describe the physical and psychosocial consequences of RA, 
pain intensity was measured on a Visual Analog Scale (VAS) 
and Health Assessment Questionnaire (HAQ) was used to assess 
the quality of life. Results: Both groups showed good treatment 
effects at discharge, concerning pain intensity (p<0.02 in oligo-
mineral group and p<0.05 in control group). The AIMS and HAQ 
improved more in oligomineral group than in the control group 
but the difference is not statistical significant (AIMS: p>0.05 for 
both groups, HAQ: p>0.05 for both groups). The oligomineral 
group had better values 6 month after the end of rehabilitation 
compared to baseline whereas the control group had already 
declined to values. Conclusions: The results confirm the sugges-
tion that rehabilitation program including hydrokinetotherapy in 
oligomineral thermal water induce beneficial long-term effects 
in RA although the underlying mechanisms are not yet fully 
understood.
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ultrASounD FinDingS in pAinFul 
ShoulDErS
Djordjevic O., Kanjuh Z., Jovic S.
Clinic for Rehabilitation ‘dr M. Zotovic’, Belgrade, Serbia

Aim: Our aim was to find out the most frequent ultrasound find-
ings i.e. the most frequent morphological background in patient 
with painful shoulders. Patients and Methods: 25 patient, aged 
27 to 82, were examined in this study. These patients’ main com-
plain was painful shoulder. They were assessed clinically and 
by ultrasound imaging. Ultrasound examination of the shoulder 
comprised long head of biceps brachii muscle tendon, rotator cuff 
tendons, supraspinate insertion, subacromial bursa, joint effusion, 
acromioclavicular joint, as well as looking for less frequent find-
ings such as foreign bodies and tumors. Results: Acute trauma 
was the cause of the pain in only 20%. In 50% of the patients that 
had not suffered acute injury, partial rupture of the supraspinate 
muscle has been found. All of them had signs of tendinopathy in 
supraspinate muscle, while tendinopathy (or tendinosis) in other 
rotator cuff tendons has been found in less than 20%. Hyperostosis, 
calcifications in supraspinate insertion, and subacromial bursitis 
frequently accompany tendinosis with or without partial rupture 
of he supraspinate. Conclusion: Tendinopathy of the supraspinate 
muscle is the most common US finding in painful shoulder that 
has not acutely injured. It is often accompanied with it’s partial 
rupture. Osteoarthritis degeneration of supraspinate insertion is 
commonly found in ruptured as well as in non-ruptured tendons. 
Other rotator cuff tendons’ tendinosis is less frequent isolated, but 
possible cause of painful shoulder
References:
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in A BrASiliAn pm&r univErSity cEntEr 
in thE pErioD oF 2006-07 - prEliminAry 
rEport 
Xerez D.R., Carvalho Y.S.V., Rocha P.G.O., Aguiar C.A., 
Gomes D. 
Clementino Fraga Filho University Hospital, PM&R Dept. Rio 
de Janeiro, Brasil

Introduction: The amyotrofic lateral sclerosis (ALS) is the dis-
ease with greater impact on the degree of functional dependence 
known. The improvement in respiratory care to that population 
increased their survival, leading change in the focus of attention 
for motor disabilities until this, neglected. Thus, the functional 
assessment became mandatory to build the rehabilitation pro-
gram. Historically, categorical observational classifications were 
used, making difficult to analyse and compare as horizontally as 
vertically. Since 1999, have been published an standardized and 
internationally validated toll (ALSFS-r), allowing a comparison 
between the research groups. Objective: To compare the categorical 
classification used in ELA with the clinical toll ALSFS -R (in the 
original version). Patients and methods: we applied the ALSFS-r, 
in a 23 subjects population with confirmed ALS diagnosis, attended 
sequentially in the SMFR-HUCFF-UFRJ between 1/1/2006 and 
31/12/2007, from the regional centre of reference for the disease. 
The statistical review was done using SPSS software 7.0. Results: 
The Group is formed of 23 individuals, 12 (52.17%) female and 
11 (47.82%) men with mean age of 57.52 years, 5 (21.73%) have 
been classified as independent (phase I), 9 (39.13%) as semi de-
pendent (phase II) and 9 (39.13%) as dependent (phase III). The 
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average time of progression of the disease was 5.1 years. The 
scoring average of ALSFS-r was 19/44 points. The Spearman test 
showed correlation between the groups of 0.781 with significance 
of 0.01. The ANOVA differentiated the group dependent from 
the independent/semi dependent group with a significance level 
of 0001. Conclusion: The tested instrument proved to be useful 
and allowed a numeric continuous classification of the degree of 
disability in the ALS patients.
References: 
1. Bertorini TE, ed. Clinical Evaluation and Diagnostic Tests for Neuromus-
cular Disorders. Elsevier Science, 2002. Cedarbaum JM, et al. The ALS-
FRS-R: a revised ALS functional rating scale that incorporates assessments 
of respiratory function. J Neurol Sci 1999; 169: 13–21. Gordon P, Cheung 
Kuen Y. Progression rate of ALSFRS-R at time of diagnosis predict survival 
time in ALS.Neurology 2006; 67: 1314–1315.

2. Kaufmann P, et al. The ALSFRS-R predicts survival time in an ALS clinic 
population. Neurology 2005; 64: 38–43. Kimura F, et al. Progression rate of 
ALSFRS-R at time of diagnosis predicts survival time in ALS.Neurology 
2006; 66: 265–267

p294
EFFEctivEnESS oF trEADmill trAining 
With pArtiAl BoDy WEight Support on 
gAit AnD othEr motor FunctionS AFtEr 
StroKE: A rAnDomiZED controllED StuDy
Gok H., Yılmaz A., Altuner T.K., Sonel Tur B., Kurtais Y.
Ankara University School of Medicine Dept. of PMR, Ankara, 
Turkey

Introduction: The major goal of rehabilitation after stroke 
includes restoration of gait and other motor functions. Tread-
mill training with partial body weight support (BWS) is a 
task-specific new rehabilitation technique which can improve 
gait pattern in stroke patients, especially during early phase of 
rehabilitation. Aim: To investigate whether treadmill training 
with partial body weight support (BWS) improves gait and other 
motor functions including activities of daily living after stroke. 
Patients and Methods: This is a prospective, assessor-blinded, 
randomized controlled trial. 30 inpatients with acute or subacute 
stroke were allocated randomly to either an experimental group 
(n=15) or a control group (n=15). Both groups participated in a 
conventional stroke rehabilitation program, 5 days a week, 2–3 
hours/day for four weeks. Our conventional program is tailored 
to patient’s needs and consists of neurodevelopmental facilita-
tion techniques, physiotherapy, occupational therapy, and speech 
therapy. Physiotherapy focused on positioning, postural control, 
range of motion and progressive resistive exercises, together 
with endurance, and gait. The experimental group received a 
6-weeks treadmill training with BWS five times per week with 
a session duration of 30 minutes in addition to the conventional 
rehabilitation program. Functional Independence Measure (FIM), 
Rivermead Motor Assessment Scale (RMAS), Motor Assessment 
Scale (MAS) and time-distance parameters of computerized gait 
analysis were recorded before and after treatment. The Vicon 
370 Motion Analysis System with 5 cameras has been used for 
gait analysis. Results: The trial included 18 patients with a mean 
age of 59.5 years and mean time since stroke of 2.2 months. 8 
patients in the experimental group and 10 patients in the control 
group completed the study. There were no significant differences 
between the two groups with respect to socio-demographic 
characteristics and baseline clinical parameters. Although the 
experimental group had significant within-group improvements 
in gait velocity, cadence, stride length, double support time, 
motor subscore of FIM, leg and trunk subscore of RMAS and 
MAS, there were no significant differences between the groups. 
Conclusion: Treadmill training with BWS together with a con-
ventional rehabilitation program did not further improved time-
distance parameters of gait and other motor functions as well as 
activities of daily living.
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tEtrAplEgiA AnD Driving ABility
Maragkoudaki E., Psillaki D., Barotsis N.
National Rehabilitation Hospital of Disabled, ‘INIOHOS’ Center: 
Fitness to Drive and Car Adaptations for Handicaps, Athens, 
Greece
Introduction: Driving more than other activities of daily living, 
signifies independence, freedom and a first step into adult respon-
sibilities. At most neurologic levels of injury, individuals with 
spinal cord injury (SCI) have the potential to return to independent 
driving with the appropriate adaptive equipment. Aim: To correlate 
SCI level, age and driving ability in people with tetraplegia and to 
find out the association between driving ability and social activity. 
Patients and Methods: Fifty-five drivers with tetraplegia, due to 
traumatic SCI, were evaluated during the period 2000–2005. The 
SCI level, age, functional status of activities of daily living and 
driving ability were recorded by the medical team of ‘INIOHOS’ 
center. Vocational status and engagement in sports activities were 
investigated by questionnaire. Results: The SCI level and age 
mainly influenced the patients’ car driving ability. The highest neu-
rological level of injury, for patients to achieve independent driving 
was C6. 80% of the people with tetraplegia who had a job could 
drive independently and 70% of the independent driving persons 
have found a job. 40% of the independent driving persons were 
participating in sports activities. Conclusion: Driving ability is one 
of the most important factors that permits the tetraplegic drivers 
to participate in professional, social and sports activities.

p296
BrunnStrom inDEX For FunctionAl 
ASSESSmEnt oF pAtiEntS With StroKE AnD 
ASSociAtED cArDiAc DiSEASE
Cinteza D., Popescu S., Poenaru D., Galbeaza G., 
Diaconescu S., Marcu V., Dima A.
National Institute of Rehabilitation and Physical Medicine, 3rd 
Rehabilitation Clinic, Bucharest, Romania

Purpose: Measurement of Brunnstrom index for the assessment 
of functional improvement of patients with stroke and associ-
ated cardiac diseases, compared with Functional Independence 
Measure evaluation. Material and Method: The study involved 70 
hospitalized patients (INRMFB, Medical Rehabilitation Clinic III) 
admitted in a program of precocious medical rehabilitation; all the 
patients have associated cardiac disease (other than hypertension). 
We determined demographical, general medical, neurological 
and functional data at admission in the rehabilitation program, 
after 4 weeks and after 12 weeks. The rehabilitation program 
was conducted according to the existing protocol for precocious 
neurological rehabilitation. Functional assessment was made on 
FIM, Brunnstrom scale and EQ-5D. For statistical analysis we used 
‘u’test, ‘chi-patrat’ test and statistical correlation tests. Results 
and Discussions: For global assessment of FIM we determined a 
highly significant amendment (p<0.001, 1 freedom grade) at 4 and 
at 8 weeks. For Brunnstrom scale, the modification determined 
was statistical insignificant at 4 weeks but statistical significant at 
12 weeks (p<0.05). Conclusions: There is a significant statistical 
correlation between FIM and Brunnstrom index for functional as-
sessment of patients with stroke and cardiac disease, on medium 
term follow up. On short term FIM has better results on functional 
assessment.
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mEthoDS AnD EQuipmEnt to DEtErminE 
AnD corrEct thE EnErgy EXpEnDiturE 
in WAlKing oF pAtiEntS With 
oStEoArthritiS oF thE loWEr limBS 
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Cinteza D., Diaconescu S., Poenaru D., Popescu S., 
Galbeaza G., Dima A.
National Institute of Rehabilitation and Physical Medicine, 3rd 
Rehabilitation Clinic, Bucharest, Romania 

Introduction: Osteoarthritis (OA) affects people more than other 
chronic condition. It has extremely significant and far reaching 
health, psychological, and socio-economic consequences. The 
impact of OA is exacerbated further by the lack of clear causes or 
cure. Given these facts, it is surprising that little emphasis has been 
placed on developing methods and technologies to address these 
consequences and improve the quality of life and independence of 
those affected. The aim of this paper is to present CALORCRO, a 
project designed to address these aspects with a view to prevention, 
early diagnosis, improved prognostics, reduced treatment/therapy 
times, and increased quality of life of for those with OA. Central 
to the objectives of CALORCRO are cost-cutting in healthcare, 
social and community services expenditure. Material and Meth-
ods: The first medical concept of this project stems from the 
need for objective analysis methods in our era of evidence-based 
medicine. The second medical concept of the project derives from 
the fact that the patient becomes an active member of the team, 
involved in therapy. Walking is a reflexive activity; involving the 
patient requires them to be aware of the modifications of walking 
induced by OA and those severities and voluntary correctness of 
these modifications, to reach an economic walking pattern. The 
third medical concept of the project is based on biofeedback, in 
an audio and visual manner. Results: The biofeedback approach 
will be beneficial in: - Training of correct orthostatic posture; 
- Correction of walking pattern; - Answering a number of key 
questions when using a walking/gait assist device; - Informing and 
educating OA patients. Biofeedback help the patient learn how to 
control the amount of physical exercise, conserve his stamina and 
optimise function. Conclusions: The project technical concept will 
comprises the development of a mathematical model for computing 
energy expediture during walking, based on the measurement of 
ground vertical reaction forces, instantaneous coordinates of their 
resultant applied position, number of steps taken and the applica-
tion of this mathematical model for monitoring and correcting the 
walking energy expenditure with OA of the lower limbs.
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cASE rEport oF iSolAtED rEctuS FEmoriS 
Atrophy
Kaux J.F., Wang F., Kurth I., Crielaard J.M.,  
Croisier J.L.
Dept. of Motricity Sciences, CHU Sart-Tilman, University of 
Liège, Belgium

Introduction: Non-traumatic neuromuscular lesions of only one 
muscular portion of the quadriceps are rare and poorly described 
in literature. Aim: The goal of our study was to investigate the 
possible causes of this pathology and to objectively quantify the 
functional consequences of this isolated atrophy from the rectus 
femoris on the total muscular performances of the quadriceps.
Patient and Method: A male patient, 44 years old, presented an 
isolated atrophy from the right rectus femoris without pain nor 
history of previous traumatic event. He reported occasional par-
aesthesias on anterior right thigh. Electromyographic exploration 
of the lower limbs, imagery (echography and MRI) and isokinetic 
test were undertaken by the patient. Results: Imagery explorations 
showed the atrophy of the right rectus femoris combined with fatty 
degeneration but this exam did not allow determining the actual 
etiology. Therefore, a precise diagnosis was not allowed, even if 
the EMG confirmed the presence of important signs of specific and 
isolated denervation in the only right rectus femoris. The isokinetic 
test, performed in the classical sitting position, highlighted sym-
metrical performances for flexors of the knee and a moderately 
decrease in the right concentric quadriceps torque (–10%). A 
complementary isokinetic assessment, in a lying supine position, 

demonstrated a more marked deficit of this right quadriceps (higher 
than –30%). Conclusion: No precise etiology was shown for this 
isolated atrophy from the right rectus femoris. Nevertheless, we 
brought back the importance to lay the patient in a lying supine 
position in order to preferentially investigate the rectus femoris 
performances through an isokinetic test.
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iSoKinEtic ASSESSmEnt oF thE ScApulAr 
muSclES in SErrAtuS AntErior 
DySFunction
Forthomme B., Wang F., Crielaard J.M., Croisier J.L.
Dept. of Motricity Sciences, University and CHU of Liege,  
Belgium

Introduction: Scapular winging as result of isolated serratus ante-
rior dysfunction represents a rare pathology. Long thoracic nerve 
injury causing serratus anterior dysfunction can be functionally 
disabling and present with pain and decreased shoulder elevation 
[1]. Aim: To evaluate the muscular strength deficit and to analyze 
the electromyography conducted results in the case of symptomatic 
winging scapula. Patients and Methods: 10 patients (8 men and 
2 women) suffering from scapular winging secondary to a pos-
sible serratus anterior dysfunction were involved in that study. 
They performed an isokinetic assessment, an electromyography 
conducted exam (EMG) and a scapular positioning measurement 
at rest. The isokinetic concentric evaluation (closed kinetic chain 
– Biodex system 3), allowing protraction (PROT) and retraction 
(RET) movements, included, after a warm-up, 2 sets of 3 maxi-
mal contractions at 12.2 cm/s. The EMG signal on the serratus 
anterior was analyzed using needle and surface electrodes. The 
scapular positioning on the thoracic wall was determined by the 
tape measurement between the scapular spine and the inferior angle 
of the scapula and the closest spinous process. Results: Within the 
bilateral comparison, the PROT showed a weakness (–28 %) on the 
pathological side. The PROT/RET ratios were lower on the injured 
side (0.7 versus 0.81) due to the imbalance between the antagonist 
muscle groups. The EMG confirmed the etiology of scapular wing-
ing as being caused by serratus anterior dysfunction. A good level 
of correlation (r=0.81) existed between the muscular deficit on the 
PROT and the reduction of the amplitude recorded (needle EMG) 
on the serratus anterior. The scapular positioning in more external 
rotation on the pathological side is related with a prolonged latency 
on the serratus anterior (needle EMG). Likewise, that rest position 
of the scapula is linked (r=0.71) with the PROT level of strength, 
confirming the resting posture modification of the scapula due to 
the muscle atrophy. Conclusion: Isokinetic and EMG assessments 
represent complementary exams, allowing defining an individual 
profile in the case of serratus anterior dysfunction. Our study 
highlighted relationships between scapular positioning at rest and 
muscular dysfunction assessed by isokinetic and EMG.
Reference:
1.  Forthomme, et al. Scapular positioning in athlete’s shoulder : particulari-
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oF SAcroiliAc joint in phySiothErApy: 
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Minaya F.1, Valera F.1, Melián A.1, Veiga X.1, Ortega C.1, 
Mirapeix F.2

1Dept. of Physical Therapy, Hospital FREMAP, Majadahonda,  
Madrid; 2Dept. of Physical Therapy, University of Murcia, Spain

Introduction: In the present, there are a wide variety of SIJ tests 
available to diagnose dysfunction, from test used to asses move-
ment of SIJ to tests used to stress SIJ structures. In spite of this, 
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there is no agreement on the validity of such tests because of the 
conflicting results they support. So it is important to provide an 
overview of the findings of the current relevant studies. Aim: To 
identify the available evidence in the scientific literature about the 
reliability of diagnostic tests of SIJ in Physiotherapy. Methods: A 
structured search for relevant studies on physical therapy diagnosis 
was performed by extensive reference tracing and hand searching. 
Databases searched included MEDLINE (Pubmed using Clinical 
Queries), CINHAL, Embase, PEDro, IME and ENFISPO between 
January 1996 and September 2006 written in Spanish or English. 
The keywords used to identify the study population and diagnosis 
process were: sacroiliac joint–SIJ, reliability, reproducibility, 
physical examination, assessment, clinical tests, management, 
physiotherapy, orthopedic physical assessment and dysfunction. 
A qualitative research was carried out reviewing all the current 
clinical research and systematic review. To describe the reliability 
was identified the percentage agreement (% agr.) and the kappa 
coefficient (k). Results: The more relevant individual and cluster 
of tests enunciated in the articles and their data collections were 
the following: Distraction; Compression; Gaenslen’s test; Sacral 
thrust; Thigh thrust; Patrick’s sign; Overtake phenomenon; Spine 
test; Lateroflexion test; Gillet; Long-sitting; Standing flexion; 
Prone knee flexion; Sitting flexion; Joint-play test; Distraction, 
compression, thigh thrust, Gaenslen’s tests and Patrick’s sign; 
Distraction, posterior pelvic pain provocation (P4), Patrick’s 
sign, bilateral internal rotation and one-sided internal rotation 
tests; Posterior pelvic pain provocation (P4), Patrick’s sign and 
one-sided internal rotation tests. Conclusions: Sixteen different 
tests with analysis of reliability to identify dysfunction SIJ. Tests 
more reliability are Patrick’s sign, Thigh thrust and Gaenslen’s 
test (% agr.=93.59, k=0.70).
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oF SAcroiliAc joint in phySiothErApy: 
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Introduction: There are a wide variety of SIJ tests available to 
diagnose dysfunction, from test used to assess movement of SIJ to 
tests used to stress SIJ structures. In spite of this, there is no agree-
ment on the validity of such tests because of the conflicting results 
they support. So it is important to provide an overview of the find-
ings of the current relevant studies. Aim: To identify the available 
evidence in the scientific literature about the validity of diagnostic 
tests of SIJ in physiotherapy. Methods: A structured search for 
relevant studies on physical therapy diagnosis was performed 
by extensive reference tracing and hand searching. Databases 
searched included MEDLINE, CINHAL, Embase, PEDro, IME 
and ENFISPO between January 1996 and September 2006 written 
in Spanish or English. Keywords used were: sacroiliac joint–SIJ, 
validity, diagnostic accuracy, physical examination, assessment, 
clinical tests, management, physiotherapy, orthopedic physical 
assessment and dysfunction. A qualitative research was carried out 
reviewing all the current clinical research and systematic review. 
To define the validity was described in terms of sensitivity (se.) 
and specificity (sp.). Results: The more relevant individual and 
cluster of tests enunciated in the articles and their data collections 
were the following: Distraction; Compression; Gaenslen’s test; 
Sacral thrust; Thigh thrust; Patrick’s sign;  Resisted abduction; 
Standing flexion, the prone knee flexion, the supine long sitting 
tests and palpation of PSIS heights in a sitting position (at least 
three positive); Distraction, compression, thigh thrust, Gaenslen 
and sacral thrust tests (three or more positive); Distraction, com-
pression, thigh thrust, Gaenslen’s tests and Patrick’s sign (three 
or more positive). Conclusions: Ten different tests with analysis 
of validity to identify dysfunction SIJ. Individually the tests more 

validity are distraction (se. 0.60, sp. 0.81) and compression (se. 
0.69, sp. 0.69) tests and cluster test of distraction, compression, 
thigh thrust, Gaenslen and sacral thrust tests or Patrick’s sign (three 
or more positive se. 0.85, sp. 0.79).
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EFFEctS oF AEroBic trAining on QuAlity 
oF liFE in pAtiEntS With SyStEmic lupuS 
ErythEmAtoSuS
Bogdanovic G., Stojanovic L., Savic V.
Kosa Hospital, Dept. of PM&R, Belgrade, Serbia

Introduction: Patients with systemic lupus erythematosus (SLE) 
report greater fatigue and depression that reduced them quality of 
life. Physical deconditioning may be caused by reduced physical 
activity and indeed some patient information leaflets recommend 
frequent periods of rest to cope with the fatigue of SLE. There 
has been little research into the effects of aerobic training on 
fatigue, depression and quality of life in SLE. Aim: To determine 
if supervised aerobic training improves fatigue, depression and 
quality of life in patients with systemic lupus erythematosus (SLE).  
Methods: Twenty-five women with SLE (ages 39.74±10.58), 
remain of disease 6.8±2.9 year, were evaluated using Fatigue 
Severity Scale (FSS), Beck Depression Inventory (BDI) and Short 
Form 36 (SF36). Patients had aerobic training on bicycle ergom-
eter for 15 min, 3 times a week for 6 weeks. FSS, BDI and SF36 
were analyzed at baseline and after 6 weeks. Disease activity was 
measured using the Systemic Lupus Activity Measure (SLAM). 
Statistical analysis included Wilcoxon’s rank sum test. Results: 
After 6 weeks of aerobic training all patients were in steady state 
measured by SLAM, with no side-effect. Training group showed 
a decrease of fatigue measured by FSS -19 patients (76.0%), im-
provement of Beck Depression Inventory score 17 patient (68,0%) 
and improve quality of life- 19 patients (76%). Conclusion: This 
study showed significant improvement in fatigue, depression and 
quality of life, after a supervised aerobic training program in pa-
tients with SLE and can be safely prescribed without exacerbating 
disease activity.
References:
1. Ayan C, Martin V. Systemic lupus erythematosus and exercise. Lupus 
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Introduction: For the patients with idiopatic scoliosis (IS) fusion of 
vertebra is serious decision to change one pathological condition to 
another and this question is under the discussion for many years. 
Usage of the gait analysis is an innovatory method for the evalu-
ation of IS patients before and after surgery to asses the results 
of treatment. Goals: To evaluate the effects of surgery on the gait 
of patients with IS. Patients and Methods: 21 IS patients (12–18 
years old) were enrolled in the investigation. They were assessed 
before and after the surgical fusion, the follow-up were done after 
one year. All of them were evaluated in the Gait laboratory with 6 
Proflex 240Hz cameras, AMTI force plate, EMG interconnected 
with C-motion Qualisys software. Results were compared with 
the Gait laboratory standards. Results: The results show that were 
no statistically significant signs of asymmetric gait and also EMG 
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was symmetric. The mild difference between ROM of hips was 
observed in two cases, both of them with major lumbar curves. 
Conclusions: Results of Gait analysis are controversial and needs 
more investigations in the future.
References:
1. Chockalingam N. Kinematic differences in lower limb gait analysis of 
scoliotic subjects. Stud Health Technol Inform 2002; 91: 173–7.

2. Wilk, Bryan MS. The Effect of Scoliosis Fusion on Spinal Motion: A 
Comparison of Fused and Nonfused Patients With Idiopathic Scoliosis. 
Spine 2006; 31: 309–314. 
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ScAlES thAt mEASurE thE AWAKEning 
From comA: A criticAl rEviEW
Raillon A., Giraux P.
Acute Rehabilitation Unit, Bellevue Hospital, University Jean 
Monnet, Saint-Etienne, France

Introduction: progresses in intensive care have lead to a better 
survival of patients with severe cerebral injuries. These patients 
exhibit very divergent outcomes, from chronic coma, through per-
sistent vegetative state (PVS), or minimal conscious, sate (MCS), 
up to fully relational abilities with moderate disabilities. Evaluat-
ing the level of arousal and awareness throughout the recovery 
course of these patients is still more a matter of bed side scales than 
a matter of radiology or electrophysiology. Aim: Numerous scales 
have been proposed to evaluate the level of arousal and awareness 
of these patients. This study is a comparative and critical review 
of these scales. Methods: An extensive literature review has been 
preformed using multiple databases (Medline, Embase, Web of 
Science). Articles that describe, validate, or compare scales used 
to score the level of arousal, responsiveness or awareness during 
the awakening from coma, have been kept for in depth analysis 
and comparison. Results: The Glasgow Coma Scale is still the most 
popular scale despite its lake of sensitivity. Several short scales 
have a better ability to disentangle low levels of recovery, and 
PVS versus MCS states: the JFK Coma Recovery Scale-Revised, 
the Glasgow- Liege Coma Scale, the Edinburgh-2 coma scale, 
Innsbruck Coma Scale, or the Full Outline of UnResponsiveness 
(FOUR) scale. Other scales have been designed for a more chronic 
stage, with a better sensitivity to minimal changes but have a 
long examination time: the Wessex Head Injury Matrix (WHIM), 
Western Neuro Sensory Stimulation Profile (WNSSP), the Ran-
cho Los Amigos Levels of Cognitive Functioning, or the Sensory 
Modality Assessment and Rehabilitation Technique (SMART). 
Conclusion: Despite a recent methodological effort to develop 
and validate scales to evaluate the level of arousal and awareness 
of patients awakening from coma, most of the proposed short 
scales are still suffering from a lake of sensitivity, especially to 
disentangle between PVS and CVS states. Longer scales tend to 
cover the complete range of outcome but have a long examination 
time that prevents their daily clinical use. 
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poSt trAumAtic StrESS DiSorDEr AFtEr 
Slight trAumAtic BrAin injury: An 
EvAluAtion oF thE ESpArr cohort SiX 
monthS AFtEr thE crASh
Hours M.1, Charnay P.2, Fort M.2, Bernard M.2, 
Boisson D.3, Sancho P.O.3

1Inrets, Umrestte, Bron; 2Umrestte/inrets-ucbl Lyon1-InVS, Bron; 
3Hôpital Henry Gabrielle-HCL, St Genis-Laval, France

Introduction: ESPARR is a prospective cohort study of road 
accident victims, based on a real-time systematic inclusion and 
a long-term follow-up (at 6 months, 1, 3 and 5 years), in order 
to study the medical, social and family consequences of these 

victims and their family. Objectives: In this paper we interested 
ourselves more specifically to post traumatic stress disorder 
(PTSD) 6 months after the accident in the ESPARR population 
who suffered from mild traumatic brain injury (TBI). Method: 
The mild traumatic brain injury were so considered when their 
Glasgow Score was between 13 and 15 and if no loss of con-
sciousness was reported, or less than 15 min. Diagnosis of PTSD 
was assessed with the ‘Post Traumatic Stress Disorder Checklist 
Scale’ French version. (1) Descriptive statistics (mainly chi2 tests) 
were used for the description of the mild TBI population. PTSD 
and associated variables were analysed using multivariate logistic 
regression models. Results: Among the 301 mild TBI included in 
the cohort, 55.8% answered back 6 months after their accident. 
22% of TBI suffered from PTSD. Sex (RR for women=2.1, 95% 
confidence interval=1.1–4.3) and age (RR for the 25–34 years 
old=2.5; 1.1–5.9 compared to the 16–24 years old) were associ-
ated to PTSD. The injury gravity (RR_AIS3+=2.1; 1–4.5) was 
associated to PSTD too. The multivariate analyses enabled us 
to associate different variables to the PTSD, which were: sex, 
age, gravity, antidepressant consumption before the accident, 
and non remembering the accident. After-effect pains and taking 
of medicines were also associated with the PTSD. Conclusion: 
PTSD is almost frequent in people suffering from Mild TBI. 
Some short questionnaire should be useful for family doctors 
to help them to better spot people suffering from PTSD after a 
mild traumatic brain injury in the aim of proposing them a bet-
ter follow up (specific prise en charge, psychological help) or 
appropriate medical treatment.
M-AIS = Maximum Abbreviated Injury Scale
Reference:
1. Ventureyra V, et al. The validation of the Posttraumatic Stress Disorder 
Checklist Scale in Posttraumatic Stress Disorder and Nonclinical Subjects. 
Psychotherapy and Psychosomatics 2002; 71: 47–53.
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cArE nEtWorK AnD onE-yEAr outcomE 
AFtEr A SEvErE trAumAtic BrAin injury 
(tBi) in thE pAriSiAn ArEA
Azouvi P., Bosserelle V., Boumendil A., Aegerter P., 
Weiss J.J. for the Members of the Steering Committee of 
the ‘TCG-IdF’ study
Hospital Raymond Poincaré, Garches, France

Objectives: To study care network and one-year outcome after 
a severe TBI in the Parisian area. Methods: Patients with severe 
TBI were included prospectively in the study by mobile emergen-
cy services (SAMU). Criteria for inclusion were: adults with TBI 
and a Glasgow Coma Scale score of 8 or less before admission 
to the hospital. Data on injury severity, management in the acute 
care unit and in rehabilitation unit (if available) were collected. 
Surviving patients were contacted by telephone one year after the 
injury. Global disability was assessed with the GOS-Extended 
(GOS-E). Cognitive and behavioural modifications in everyday 
life were assessed with the Dysexecutive Questionnaire (DEX). 
Quality of life was assessed with the SF-36. Results: 519 patients 
were included from July 2005 to April 2007. The mortality rate 
was 37%. To date, 72 patients have contacted for one-year fol-
low-up interview. Most of them (87.8%) were living at home. 
Only 42% have been referred to a rehabilitation unit. According 
to the GOS-E, 21% were classified as «Good Recovery», 39% as 
«Moderate Disability», and 38% as «Severe Disability». About 
one-third of patients (36%) returned to work before one-year. 
The most frequent cognitive and behavioural changes were the 
following: deficits in decision-taking abilities; poor emotional 
appraisal; poor planning abilities. Conclusions: This is the first 
prospective study of severe TBI in the Parisian area. The results 
showed that surprisingly only a minority of patients (42%) were 
referred at one time or another to a rehabilitation facility, despite 
persisting difficulties.
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pituitAry DySFunction iS FrEQuEnt in 
pAtiEntS With trAumAtic BrAin injury
Kozlowski O., Yollin E., Cortet-Rudelli C., Fontaine P., 
Rousseaux M.
USN A and Hôpital Swynghedauw, CHU, Lille, France

Introduction: Hypopituitarism has been reported after traumatic 
brain injury (TBI) [1, 2], and could contribute to late cognitive 
disorders. Aim: To determine the prevalence of pituitary dysfunc-
tion in patients keeping with cognitive disorders at least one 
year after TBI and analyse the relations with initial severity, and 
late autonomy and quality of life (QoL). Patients and Methods: 
We recruited 50 patients (42 men, mean age 36, range 20–59 
years, mean BMI 25, range 17–42 kg/m2) who survived severe 
(n=38), moderate (n=2) or mild TBI (n=10) at a mean of 59 
months (range 13–247) post-event; 52% had moderate and 32% 
severe disability (GOS score: 2 or 3, respectively). Each patient 
underwent a complete assessment of pituitary functions, initial 
Glasgow Coma Scale (GCS) and CT scan lesions, late Glasgow 
Outcome Scale (GOS), autonomy (EBIS questionnaire), and 
QoL (AGHDA). Results: No patient showed posterior pituitary 
dysfunction, hyperprolactinemia or gonadotrophin deficiency. 
Twelve percent of patients showed TSH deficiency and 20% had 
partial ACTH deficiency (diagnosed by ITT or metyrapone test). 
Severe GH deficiency (GHD) was diagnosed in 44.5% (glucagon 
stimulation test confirmed by ITT or arginine+GHRH test) and 
was isolated in 40% of cases. GHD was associated with higher 
BMI, triglycerid, and insulin plasma levels. Totally, 46% of the 
patients showed at least one anterior pituitary deficiency requir-
ing substitutive treatment. Hypopituitarism was not related to 
GCS score, initial CT scan lesions, GOS score, QoL, autonomy 
and resumption of work. Conclusion: In TBI patients with per-
sistent cognitive disorders, the high risk of anterior pituitary 
deficiency, especially of GH secretion, justifies systematic as-
sessment with reference tests. Endocrine disorders seem to be 
relatively independent from the global outcome.
References: 
1.  Kelly DF, et al. Hypopituitarism following traumatic brain injury and 
aneuvrysmal subarachnoid hemmorhage: a preliminary report. J Neurosurg 
2000; 93: 743–52.

2.  Leal-Cerro A, et al. Prevalence of hypopituitarism and growth hormone 
deficiency in adults long-term after severe traumatic brain injury. Clin 
Endocrinol 2005; 62: 525–32. 
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DoES thE SErvicE mEEt thE nEEDS: point 
oF viEW oF pErSonS With A trAumAtic 
BrAin injury, cloSE rElAtivES AnD hEAlth 
cArE proFESSionAlS
Lefebvre H.1, Mazaux J.M.2, Azouvi P.3, Weiss J.J.3, 
Sarraf T.4

1Faculté des Sciences Infirmières et Centre de Recherches 
Interdisciplinaires en Réadaptation, Université de Montréal, 
Montréal, Québec, Canada; 2Groupe EA 4136 Handicap et 
Système Nerveux, Université Victor Segalen, Bordeaux 2, Bor-
deaux; 3Centre Francilien de Ressources et de Recherches sur le 
Traumatisme Crânien, Paris;  4Centre de l’Argentière, Sainte-Foy 
l’Argentière, France

Background: Traumatic brain injury (TBI) is a major public health 
problem, both in Quebec and in France. In Quebec, the develop-
ment of an integrated care and services continuum in traumatology 
improve the survival rate of individuals with TBI. Furthermore, 
links between the care stages (from acute care to rehabilitation) 
showed themselves decisive factors of social integration of indi-

viduals with TBI, by assuring a global vision shared by institutions 
of TBI individuals’ needs and of services. In France, hardly any 
regions have an integrated traumatology network. The organiza-
tion of services remains insufficient and poorly adapted to the 
TBI population, and is characterized by the gaps between care 
stages and organizations. The Circular of June 2004, relative to 
the sanitary, medical and social care for TBI individuals, aims at 
giving guidelines for the organization of the TBI care network. 
This network looks like that of Quebec but contains a number of 
variants. Few studies have investigated the way the services meet 
TBI individuals’ and their family’s needs. Objective and Methods: 
This paper presents preliminary results from a study carried out 
in three France regions: Bordeaux, Paris, and Lyon. The study 
aimed at: 1) identifying TBI individuals’ and close relatives’ needs 
and concerns; 2) investigating the way their needs are fulfilled or 
not by existing services. An exploratory qualitative design using 
focus groups with TBI individuals, close relatives and health care 
professionals was realized in autumn 2007. A semi structured 
discussion guide was developed and concerned information, 
support, teamwork, and services for each care stages: acute care, 
rehabilitation, post-rehabilitation. The preliminary results of this 
study will be presented. 
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SEconD lAnguAgE impAirmEnt AFtEr 
SEvErE trAumAtic BrAin injury in 
polyglotS
Polczynska-Fiszer M.1, Mazaux J.M.2

1School of English, Adam Mikiewicz University, Poznan, Poland; 
2EA 4136, Handicap and Nervous System, University Victor Sega-
len Bordeaux 2, Bordeaux, France

Background: Recovery of second language after cerebro-vas-
cular pathology in bilinguals and polyglots has been widely 
documented in the literature but little is known about what 
happens after severe traumatic brain injury (TBI). Objective: 
To document impairment in verbal fluency and linguistic proc-
ess observed in polyglot patients with severe TBI. Methods: 
Six patients with severe TBI (mean coma duration: 5,5 weeks) 
were compared to 20 control subjects, among which 10 were, 
like the patients, Polish-English bilinguals. Verbal fluency was 
assessed by 2 fluency tasks (phonological and verbal semantic) 
as well as in the ratio between sound production versus silence 
in retelling 2 short stories. Language switching was assessed 
by a specific test investigating switching between the second 
language (L2) and the native tongue (L1). Language mixing, a 
linguistic impairment characterised by inserting words and/or 
syntactic structures of one language while speaking the other, 
was observed during a picture description task in both languages. 
Results: Although the size of the patient sample was too small 
to allow statistical control, we observed that in the fluency tasks 
the TBI patients were more impaired than the controls in L2 
than in L1. The difference was larger for the phonological task. 
In spontaneous speech, verbal fluency in L2 with regard to L1 
was largely reduced in comparison with the controls, and in the 
same proportion (67%) that in the phonological task. Language 
switching process failed in 45.4% in the patients and only in 7% 
in the controls. One patient failed to respond to L1 questions and 
provided all his responses in L2. Mixing the 2 languages was 
observed in 2 patients. Both had the lowest experience in English 
of the group, and suffered damage in the frontal lobes. Mixing 
never occurred in controls. Discussion: Severe TBI does impair 
L2 recovery in polyglots, probably to a greater extent than L1. 
Specific abilities, such as code switching and inhibition of mix-
ing seem more sensitive to TBI than general linguistic processes, 
such as verbal fluency. As Wang et al recently suggested, this 
might be related to the special vulnerability of frontal neural 
networks to the traumatic insult. 
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nEuromuSculAr proBlEmS ASSociAtED 
With high voltAgE injury: cASE SEriES: 
Four-yEAr (2003–2007) EXpEriEncE in A 
rEhABilitAtion hoSpitAl 
Erkin G.1, Onat Sahin S.1, Ozel S.1, Uysal H.2 
1Ankara Physical Medicine & Rehabilitation Education and Re-
search Hospital, Ministry of Health, Ankara; 2Dept. of Neurology, 
Akdeniz University, Faculty of Medicine, Antalya, Turkey

Case 1: A 36-year-old male farmer was shocked by high voltage 
electricity while on a combined harvester and lost consciousness. 
The current entered through the right parietal area and exited 
through the left wrist and toes of both feet. ENMG revealed le-
sions in the left median, ulnar, radial, both peroneal and tibial 
nerves. The patient had upper motor neuron type findings in the 
upper and lower extremities, suggestive of a brain injury. Case 2: 
A 45-year-old male ranger was shocked by electricity when the 
tree that he cut hit the high voltage line. The patient was unable to 
walk. Examination findings were compatible with complete spinal 
cord injury.  Case 3: An 18-year-old male farmer was shocked by 
electricity while climbing to a high voltage pole and fell from 4-m 
height. The current entered through his left arm and exited from 
both legs. The patient suffered T9 vertebra fracture. The diagnosis 
was complete SCI at the T9. Case 4: A 28-year-old male construc-
tion worker fell from 6-meter height upon hitting a high voltage 
line at work. High-voltage current entered through his head and 
exited from the left foot sole. He suffered loss of consciousness 
and had findings of upper motor neuron syndrome. The graphs 
and cranial CT findings of the patient were normal. The findings 
were compatible with a brain injury. Case 5: A 32-year-old male 
construction worker was shocked by electricity while repairing 
plugs. The current had entered through his left hand and he had 
fallen into water. He received 45-min cardiopulmonary resuscita-
tion. The patient was in a comatose state for 2 months. The cranial 
MRI and CT findings were normal. The diagnosis was hypoxic 
ischemic encephalopathy. Case 6: A 25-year-old male was shocked 
by electricity from a transformer. He had upper motor neuron 
findings in the lower extremities. No definitive diagnosis could 
be made. Case 7: A 15-year-old male shepherd was shocked by 
electricity upon holding a high voltage wire with his right hand. 
The current exited from both feet. EMG revealed median and ulnar 
nerve lesions at the wrist level. Conclusion: High voltage electrical 
injuries usually cause devastating consequences for patients, most 
of which result in permanent disability.
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proFESSionAl QuEStS or poSt-grADuAtE 
inDiFFErEncE? 
Sioutis I., Malakou D., Hatziagorakis V., Alexiou A., 
Roussos N., Sorras N. 
PRM Dept. Asklepieion General Hospital, Voula, Greece 

Aim: The purpose of this study was to evaluate the interests and 
quests of modern Greek physiatrists in the internet era. Patients 
and Methods: We studied the 2007 statistical data of traffic to the 
Hellenic PRM Society site, looking for the frequency of visits as 
well as the interests of Greek users. The sites were classified by 
subjects, post-graduate, professional and of general interest, ac-
cording to their content. Results: The total number of visits ranged 
from 2119 to 3664 a month (m: 2875.42), which corresponds to an 
average of 99.58 visits per day and 34505 visits a year. In 2007, 
out of the 84 registered members, 24 did not visit, even once, the 
pages, where the use of a member code is necessary, in 2007. Only 
24.5 members visit the Society’s pages regularly every month. The 
pages for exchanging views on professional matters presented 
the greatest traffic (69.2%). The educational sector accounted for 
25.3% of the total number of visitors. The percentage of profes-

sional issues is certainly much higher, as it concerns members with 
passwords, only. Conclusion: Although there are no comparative 
works to earlier times, the interests of physiatrists seem to be 
geared to the general climate of the society new models and may 
influence the educational standards of tomorrow’s doctors and, 
consequently, scientific benefits.
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An AnAlySiS oF thE EDucAtionAl 
EFFEctivEnESS oF An inStructionAl viDEo 
to pErForm nEurologicAl ASSESSmEnt in 
SpinAl corD injury 
Bell L., McCaughey M. 
National Rehabilitation Hospital, Spinal Cord Injury, Dublin, 
Ireland

Introduction: The American Spinal Injury Association (ASIA) clas-
sification is a standardised measure to assess spinal cord injury in 
emergency, rehabilitation and follow-up care. Rehabilitation team 
members often perform the ASIA classification without former 
training. Inconsistencies in management are common, are unac-
ceptable and may even lead to unnecessary medical investigations 
due to perceived deterioration in impairment level. An instruc-
tional video, issued by ASIA, provides training for clinicians and 
investigators working in spinal cord injury to assure a high degree 
of accuracy and reliability in the application of International 
Standards for Neurological Classification of Spinal Cord Injury 
(ISCSCI) in neurological examinations, and subsequent scoring 
and classification. Objective: To test if viewing the ASIA video 
increases the reliability of completion of the ASIA classification 
by all members of the rehabilitation team. Methods: 20 volunteers 
from our rehabilitation team (including doctors, nursing staff, 
physiotherapists and occupational therapists) in the National 
Rehabilitation Hospital of Ireland completed a questionnaire 
based on the ASIA classification. After watching the ASIA video 
the participants repeated the questionnaire. Pre and post video 
questionnaires were analysed and compared. Results: The detailed 
results on the poster show that the ASIA video not only improved 
the rehabilitation team’s accuracy of completing the ASIA clas-
sification but their confidence in using it. Conclusion: We were 
concerned with the variety of ASIA recordings on the same patient 
by different assessors. Our study shows that the ASIA video is a 
useful and reliable tool to ensure accuracy in classification by all 
members of the rehabilitation team. We plan now to introduce this 
to all members of the spinal cord injury team at induction.
Reference:
1. Reference Manual for the International Standards for Neurological Clas-
sification of Spinal Cord Injury 2003.
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An AnAlySiS oF thE EFFEctivEnESS oF 
rEhABilitAtion EDucAtionAl progrAmmE 
in SpinAl corD injury 
Bell L., McCaughey M. 
National Rehabilitation Hospital, Spinal Cord Injury, Dublin, 
Ireland

Introduction: Spinal cord injury (SCI) can result in complex prob-
lems. We feel that education is a core pillar of rehabilitation care. 
SCI patients should be encouraged to learn as much as they can 
about their injury so they can confidently manage their ongoing 
medical needs. Having a thorough understanding helps patients 
take full advantage of the rehabilitation process and can prevent 
further hospitalisation. They may need to instruct their carers and 
healthcare professionals to ensure their optimal care. Until now, the 
National Rehabilitation Hospital (NRH) of Ireland lacked a formal-
ised education programme in SCI. Objective: To test if a formalised 
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education programme significantly increases spinal injury patients 
understanding of deep vein thrombosis (DVT) and pulmonary embo-
lism (PE). Methods: 40 spinal injury patients in the NRH completed 
a questionnaire based on the causes, symptoms, signs, dangers and 
prevention of DVT and PE. They all underwent formal teaching 
on DVT and PE and then repeated the questionnaire. Pre and post 
teaching questionnaires were analysed and compared. Results: The 
detailed results on the poster show that the education intervention 
is effective and acceptable to this patient group. Conclusion: This 
study suggests that a formal education programme is an effective 
method of increasing knowledge of DVT and PE, potentially life 
threatening illnesses in SCI. We postulate that an extension of this 
education programme will be effective in increasing competence 
and knowledge of other unique issues pertaining to SCI.

p314
SurvEy on phySicAl AnD rEhABilitAtion 
mEDicinE trAining in EuropEAn union 
countriES
Michail X.1, Delarque A.2, Viton J.M.3, Franchignoni F.4, 
Vanderstraeten G.5, Barotsis N.6

1President of the UEMS PRM Board, 2President of the UEMS PRM 
Section, 3Chairman of the working group on Education of the Eu-
ropean Board of PRM, 4Vice President of the UEMS PRM Board, 
5Past President of the UEMS PRM Board, 6Assistant webmaster 
of the UEMS PRM Section and Board

Introduction: The World Action Plan for Initial Education in 
Physical and Rehabilitation Medicine (WAPIE.PRM), which has 
been proposed and accepted by the delegates of PRM Section and 
Board of European Union of Medical Specialists (UEMS), has 
three main targets: (a) to promote the teaching of PRM activities 
in undergraduate medical training of all medical schools, (b) to 
diffuse knowledge and recent medical advances to PRM trainees 
and (c) to involve all the PRM trainees in research activities. 
Aim: The working group on Education of the European Board 
of PRM has decided to examine the differences in PRM training 
among the participating in European Board countries, aiming to 
investigate the existing needs in PRM training, as well as the way 
these needs should be addressed in order to fulfil the concept of 
harmonization of PRM training among the European Union (EU) 
countries. Methods: A structured questionnaire was sent in 2007 
to all European PRM Board participating countries, in order to 
collect information on the following topics: 1) Undergraduate PRM 
teaching and training programs; 2) Postgraduate PRM teaching 
and training programs; 3) Participation in research programs; 4) 
Mobility of trainees within their country or/and Europe. Completed 
questionnaires were returned by 19 out of 27 countries. Collected 
data were extensively tabulated by country and by topic and 
analyzed. Results & Conclusion: In the report several generaliza-
tions are made, collective tables on common findings are mostly 
presented, select highlights are provided and interpretation of se-
lective findings is emphasized. The authors plan to publish a more 
comprehensive analysis of this data set in the near future. Further 
research is needed in order to investigate specific aspects of PRM 
education and training within EU countries and help us define the 
future educational policy of European PRM Board. 
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intErESt oF A ‘moBilE rEhABilitAtion 
tEAm’ For mEDicAl AnD SurgicAl unitS 
in A rEgionAl hoSpitAl – EXpEriEncE 
conDuctED in lillE (FrAncE)
Blanchard A., Pardessus V., Corteel C., Rackelboom A., 
Bogaert A., Danna E., Thevenon A.
Equipe Mobile de Rééducation-Réadaptation-Orientation, Anci-
enne Clinique Fontan, CHRU, Lille, France

Introduction: Many patients remain a long time in medical or 
surgical units despite they need no more acute care. The main 
reason is the lack of places in rehabilitation units. Furthermore, 
acute units are often unaware of the interest and activity of reha-
bilitation teams. Aim: The Regional Hospital of Lille has created 
in 2006 the Rehabilitation-Readaptation and Orientation Mobil 
Team for their medical and surgical units. The objectives were to 
provide rehabilitation advices for inpatients, help organise their 
return home and advise patients who need further care at home or 
in rehabilitation units. Methods: 2 PRM doctors, 2 occupational 
therapists and one secretary compose our team. We have reviewed 
our activity since January 2007. Results & Discussion: Our team 
is usually called on by the units who work alongside Physical 
Medicine and Rehabilitation (rheumatology, neurology). We are 
gradually starting to be known in other units (intensive care or 
surgery units for example) that are not acquainted with Physical 
Medicine ‘culture’. They appreciate our know-how in orthesis, 
installations, rehabilitation’s prescriptions and our global vision 
of problems (medical and physical problems, reorientation after 
hospitalisation in short term units, a possible return home…). 
Often, due to the need for information and training, a long time 
is spent with each patient and with his nursing team. Actually, 
we did not really achieve one of the goals of our team, that is 
the orientation of the patients who stay too long in short term 
units. This is because our intervention does not impact on 
medico-social facilities. Conclusion: The ‘mobile rehabilitation 
team’ is a new concept for general hospitals that can reduce 
the duration of hospitalisation in acute units and help Physical 
Medicine to be known by the medical and paramedical teams 
or by the patients.
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FActorS DEtErmining QuAlity oF liFE 
For pAtiEntS With SpinAl corD injury
Juocevicius A.1, Palsyte T.1, Sinevicius T.2, Merkyte D.2, 
Sinkevicius R.1, Kiesiene J.1

1Vilnius University, Medical Faculty, Rehabilitation, Physical 
and Sports Medicine Centre; 2Physical Medicine and Rehabilita-
tion Centre of Vilnius University Hospital Santariskiu Klinikos, 
Vilnius, Lithuania

Purpose: The aim of the study was to evaluate various factors 
influence quality of life index in individuals with motor complete 
spinal cord injury. Methods: Study group comprised of 55 males, 
age range 20–48 years, median 34.05 years, injury level from C4 
to L3, who were examined at Physical Medicine and Rehabilitation 
Centre of Vilnius University Hospital Santariskiu klinikos. The 
time after spinal cord injury was 1–19 years (mean 6.18 years). 
We evaluated patient’s quality of life, physical activity and func-
tional level. Quality of life was measured by using Ferrans and 
Powers Quality of Life index (QLI) and physical activity level 
was determinate according physical and social activity in daily 
life, gathered by questionnaires. All patients underwent rehabilita-
tion program at Vilnius University Hospital Santariskiu klinikos. 
Results: Spinal cord injured patients with higher functional level 
had significant higher QLI (p≤0.001). Patient with paraplegia were 
more satisfied in there life quality than persons with tetraplegia. 
Data shows that higher physical activity level determines better 
quality of life index score (p≤0.001). Conclusion: It is more likely, 
that main determent factor for quality of life is spinal cord injury 
level. Other factors, like as functional level and daily physical 
activity also have influence on patient’s quality of life. Daily 
physical activity is more or less dependent on patient himself, 
rehabilitation staff, patient family or social conditions of patient 
ant could be changed into higher level, same improving patient’s 
quality of life level. 
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olFActory complicAtionS oF BrAin 
injury, cASE rEport, rEviEW oF 
litErAturE, invEStigAtionS AnD 
mAnAgEmEnt StrAtEgiES 
Pande S.D., Eshiett M. 
Leigh Infirmary, Changi General Hospital, Singapore, Singa-
pore

Introduction: Disorders of sense of smell result through different 
processes, but commonly occur from upper airway infections, 
trauma and rhinosinusitis Diagnosis and management of olfac-
tory disorders is neglected topic in otolaryngology. This article 
describes case report of posttraumatic anosmia (PTA), provides 
literature review of diagnosis, management and prognosis of 
PTA. We also aim to highlight safety aspect following anosmia, 
nutritional problems due to lack of taste for already at risk brain 
injury patients. Aim: To describe a case of PTA. Identify problems 
and risks associated with PTA to the person. Formulate investi-
gations and management guidelines for this common problem. 
Patient & Method: Written consent was obtained. Case history 
of a 68-year-old male with traumatic brain injury, clinical find-
ings and investigations were documented. Literature searches, 
Pubmed, keywords posttraumatic anosmia. A 68-year-old male 
was admitted with mild traumatic brain injury (GCS 13/15). CT 
brain scan revealed: occipital fracture, haematoma over cerebel-
lum, left frontal lobe. He was treated conservatively. He had full 
functional and cognitive recovery. Results: He was also noticed 
to have total anosmia and was reviewed by specialist. Diagnosis 
of PTA was established. He was reassured and discharged with 
caution regarding gas safety, nutritional maintenance and was 
followed up. Conclusion: Olfactory dysfunction is common and 
can recover following head injury and its management varies 
across UK. Chemosensory testing is optimal and forced-choice 
and threshold testing is needed for objective evaluation On Brain 
perfusion SPECT, PTA corresponds to hypoperfusion in orbital 
frontal cortex and is helpful due to low cost, technical ease, ob-
taining quality information. Systemic corticosteroids are helpful 
but research is needed to establish dose and length of treatment. 
Advances in olfactory science can provide to develop studies to 
improve quality of life for these patients.
References:
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SlEEp DiSturBAncES Among inpAtiEntS 
AnD outpAtiEntS in A rEhABilitAtion 
cEntEr 
Patatoukas D., Sorras N., Hatziagorakis V., Alexiou A., 
Aggeli V., Sioutis I. 
PRM Dept. Asklepieion General Hospital, Voula, Greece

Introduction: People with disabilities experience difficulties 
in maintaining sleep. Studies have reported insomnia in MS 
patients, in Parkinson and in Brain Injury patients using various 
scales and indexes. Aim: To compare the sleep complaints in 
inpatients and outpatients individuals with various disabilities 
undergoing a rehabilitation programme. Patients and Methods: 
Twenty-nine patients (11 inpatients and 18 outpatients) took 
part in the study. Pittsburg sleep quality index (PSQI), was used 
to evaluate the sleep disturbances. Demographic and disability 
variables were also evaluated as factors for insomnia. T-test and 

correlation coefficient used for statistical analysis. Results: The 
mean global Pittsburg Sleep Quality Index (PSQI) score of all 
patients was 5.5±3.7. No statistically difference found between 
inpatients and outpatients (5.6±3.7 vs 5.4±3.8, p=0.859), nei-
ther between male and female (5.8±3.9 vs 5±3.4, p=0.573), nor 
between wheelchair users and non wheelchair users (6.6±4.2 vs 
4.6±3.0, p=0.141). Sleep efficiency had no relation with age (r2: 
0.3, p=0.3), with disability duration (r2: 0.06, p=0.17). Patients 
with stroke had no difference in global score compared to spinal 
cord injured patients (4.3±3.5 vs 6.3±3.6, p=0.091). Conclusion: 
Sleep disturbances seems to be unaffected by any of factors 
investigated in this study. 
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From An inStitution to A nurSing homE 
Patatoukas D., Alexiou A., Hatziagorakis V., Sorras N., 
Farmakides A., Sioutis I. 
PRM Dept. Asklepieion General Hospital, Voula, Greece

Introduction: Rehabilitation services in Greece are mainly pro-
vided in hospitals and secondary in institutions. A project of 
developing nursing homes is working Rehabilitation services in 
Greece are mainly provided in hospitals and secondary in institu-
tions. A state project of developing nursing homes is developing 
nowadays. Aim: The purpose of this study is to determine which 
demographic of which functional characteristic of patients with 
cerebral palsy and spina bifida is associated with discharge from 
an institution to a nursing home. Patients and Method: Fifty-three 
patients, 46 with cerebral palsy and 7 with spina bifida, residents 
in an institution took part in the study. All of them were provided 
by long-term rehabilitation services. Functional status was evalu-
ated with cognitive and motor Function Independence Measure 
(FIM) to select 12 of them (group A), which would be capable for 
discharging to a nursing home. Results: Patients mean age was 
20.47±5.6 (from 10 to 38) years. Mean length of stay (LOS) was 
17.4±4.3 years. Group A discharged to a nursing home had an aver-
age cognitive FIM of 32.16±3.8, whereas group B, stayed at the 
institution, had an average cognitive FIM of 13.51±8 (p=0.0001).  
Group A discharged to a nursing home had an average motor FIM 
of 61.83±28.1, whereas group B stayed at the institution had an 
average motor FIM of 47.07±26.69 (p=0.09). Age and LOS did not 
interfere with the decision of discharging. Conclusion: Cognitive 
FIM seems to be more reliable for predicting discharge from an 
institution to a nursing home.

p320
A moDEl oF rEgionAl 
nEurorEhABilitAtion SErvicE DElivEry 
ChandraBose R., Gaber T.A.Z.K., Walton K.
Salford Royal Hospital, Dept. of Neurorehabilitation, Salford, 
Manchester, United Kingdom

Introduction: With a population of approximately 3 million resi-
dents, Greater Manchester have developed a unique model of serv-
ice delivery for neurorehabilitation services which is functioning 
well for over the last three years. The Greater Manchester Model: 
The model comprises of 3 tiers. 1) An acute neurorehabilitation 
unit based in the Greater Manchester Neurosciences Centre; 2) 
Four inpatient intermediate neurorehabilitation units attached to 
district general hospitals in different regions of Greater Manches-
ter, catering to patients from their specified catchment areas. 3) 
Community neurorehabilitation teams in each region; The acute 
unit gets patients from the neurosciences centre (neurology and 
neurosurgery) and once they are medically stable, are transferred to 
the respective intermediate care centres and then into the commu-
nity. Discussion: The acute neurorehabilitation unit deals mainly 
with neurology and neurosurgery patients addressing specific 
rehabilitation issues like tracheostomy management, management 
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of patients in post traumatic amnesia, early intervention to prevent 
the complications of immobility etc. The staffing and philosophy 
of the unit enable us to cope with the patients who need complex 
medical and rehabilitation needs. The unit plays a valuable part in 
maintaining a throughput of patients in neurosurgical and neuro-
logy beds and at the same time ensuring the patients are not denied 
specialised rehabilitation services in the acute phase of the illness. 
With continuing inpatient rehabilitation in the intermediate units, 
the process of transfer into the community can be optimally phased 
according to the needs of the individual patient. Conclusion: We 
recommend the Greater Manchester model of service delivery 
with a regional acute neurorehabilitation unit with intermediate 
care centres for more localised inpatient services. This ensures 
the rehabilitation needs of the patients are catered for adequately 
at each stage of the illness and seamless transfer of care into the 
community.

p321
thE DiSABlED ASSociAtionS AnD thEir 
contriBution to QuAlity oF liFE in 
pArAplEgicS
Psillaki D., Tragoulias B., Koumboulis H., Xatzoglou N., 
Stathi M., Groumas N.
A’ Clinic National Rehabilitation Center, Athens, Greece

Aim: Do the disabled associations contribute with their many 
activities in the improvement of the physical and psychological 
status of the Spinal Cord Injured patients with parallel reduction of 
medication and medical complications? Material and Method: In 
the past 5 years were admitted in our clinic 139 spinal cord injured 
patients, 89 men and 50 women aged 19–60 years and spinal cord 
level C6–L1. We have followed them after their discharge every 3 
and 6 months. From the 89 men 27 of them aged 19–45 apply for 
an association. From 50 women 8 of them aged 22–36 apply for an 
association. Results: The patients (females and males) that perform 
athletic, (basket -ball, swimming,) artistic activities like theater, 
dance performers had less complications, did not use antidepres-
sive drugs also their behavioral attitude was much different from 
the patients that were not involved in any activity. Conclusion: 
The participation of people with spinal cord injury in multiple 
activities enhances the wellbeing of these persons.
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pAtiEntS’ pErcEptionS ABout 
rEhABilitAtion progrAm thAt AFFEct 
pErcEivED QuAlity 
Medina-Mirapeix F., Del Baño-Aledo M.E., Navarro-
Pujalte E., Valera-Garrido F., Sobral-Ferreira M., 
Escolar-Reina P.
Physiotherapy Dept., Faculty of Medicine, Murcia University, 
Murcia, Spain

Introduction: Within healthcare, there is a growing interest in pa-
tient’s perspective in care delivery. The patient’s perceptions about 
the clinical based program have been shown to have an important 
influence in treatment adherence and the improvement of clinical 
results in post acute care. Aim: To explore patients’ perspectives, 
opinions and points of view about their experiences in rehabilita-
tion program that affect perceived quality. Patients and Methods: 
Qualitative study using focus groups. A total of fifty-seven patients 
participated in this research. Inclusion criteria were: subjects 
older than 18 years old that have been hospitalized after surgery 
and have received at least 10 physiotherapy sessions. Nine focus 
groups, ranged between 6 and 7 patients chosen by a purposeful 
sample from three centres. Audiotape, videotape and field notes 
taken during discussions were sources for data collection. The 
data were analyzed in successive steps: selection of significant 

sentences; grouping significant sentences in categories; analysis 
of category content. Results: Five characteristics of rehabilitation 
program that affect patients’ perceived quality were identified: 
completeness of treatment (the clinical based program includes 
a group of diverse physiotherapy techniques), appropriateness 
of techniques, flexibility of the program (the physiotherapist 
adapts the program to the patient evolution or an isolated clinical 
situation), supervision of the exercises and the treatment is done 
without interruptions or delays. Conclusions: This information can 
be useful to develop a patient questionnaire to detect problems 
and intervene if possible to improve the clinical based program 
and treatment adherence in post acute care. Therefore, further 
work to identify the full spectrum of issues relating to patients’ 
perceived quality with their outpatient care is indicated. Fund-
ing Acknowledgements: This work was supported by Ministry of 
Health (project number PI060836). 
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thE pAtiEnt rEport on rEhABilitAtion 
AFtEr poSt-AcutE cArE progrAm 
(prorEpAc-p)
Medina-Mirapeix F., Del Baño-Aledo M.E., Navarro-
Pujalte E., Fernández-Rabadán M., Margalef-Ulles M., 
Valera-Garrido F.
Physiotherapy Dept., Faculty of Medicine, Murcia University, 
Murcia, Spain

Introduction: Trends in quality improvement involve asking 
patients about their experiences with health care services. Al-
though patients can provide objective and factual data, surveys of 
patient subjective satisfaction have become standard procedures 
for many rehabilitation settings. Measurement of patient objec-
tive perceptions presents more advantages for evaluation than 
satisfaction itself. There is a need for instruments to measure 
these perceptions. Aim: To describe the development of a self-
report questionnaire, the Patient Report on Rehabilitation after 
Post-Acute Care Program (PROREPAC-P), designed to find out 
what patients perceive on their post-acute rehabilitation program. 
Patients and Methods: Questionnaire was developed by a three-
step process involving a total of 541 patients. The item-generation 
process utilized input from 57 outpatients who participated in 
a qualitative study. Field pretest using 94 outpatients was used 
for initial item reduction by means of several cutpoint criteria 
(variance, important in the patients’ satisfaction, clear and an-
swered). Pilot testing was conducted by a survey on 300 patients 
who attended outpatient rehabilitation units in several hospitals. 
Various statistical procedures were used to assess the reliability 
and the validity of the items and the subscales. Results: Contents 
of the PROPAR-P are relevant and comprehensible for patients in 
pretesting and pilot testing. Most of the items satisfied the cut-off 
criteria: standard deviation >0.6, determination of the patients’ 
satisfaction rate over 70%, a clarity rate greater than 94%, and 
a response rate over 94% too. Validity was shown by positive 
relations of each item and the subscales with satisfaction. The 
instrument and subscales are internally consistent. Conclusions: 
The PROREPAC-P is a generic instrument which can be used 
for clinical, quality assurance and research purposes. Funding 
Acknowledgements: This work was supported by Ministry of 
Health (project number PI060836). 
Reference:
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Hospital Patient Satisfaction with their Doctor Questionnaire. Rev Mal 
Respir 2006; 23: 227–36.

J Rehabil Med Suppl 47



236 ECPMR – June 3–6, 2008, Brugge

p324
cAuSES oF DiScontinuity oF cArE From 
hoSpitAl to community: A QuAlitAtivE 
StuDy uSing proFESSionAlS’ pErcEptionS
Medina-Mirapeix F., Oliveira-Sousa S., Sobral-Ferreira 
M., Del Baño-Aledo M.E., Escolar-Reina P., Jimeno-
Serrano F.J. 
Physiotherapy Dept., Faculty of Medicine, Murcia University, 
Murcia, Spain

Introduction: Continuity of care occurs when the diverse attentions 
given to the patient are connected and complementary. Continu-
ity may be conceptualized: informative continuity, relational 
continuity and management continuity. To know the perception 
the professionals about causes of discontinuity is important to 
improve it. Aim: To explore professionals’ perspectives of acute 
hospitals about the continuity of care of patients after discharge 
and its causes. Patients and Methods: The study was carried 
out in a Spanish public hospital. Thirteen professionals partici-
pated (physiotherapists, nursing and physicians). Professionals 
were from traumatology, neurology and rehabilitation services. 
Qualitative study was conducted using focus groups and in-depth 
semi-structured interview. The data were analyzed in successive 
steps: Selection of significant sentences; Grouping significant 
sentences in categories; Analysis of category content. Results: 
Professionals suggested several causes as well related with the 
time of preparing discharge of patients as time after discharge. In 
relation to informative continuity, professional identified as causes: 
the poor transfer of information about physiotherapy treatment 
from hospital’s providers to community providers. In relation to 
management continuity, professionals identified three causes and 
several sub-causes of each one: the long time for follow visits after 
discharge (due to an excessive number of implied professionals 
and interruptions in the process), inadequate coordination between 
hospital professionals preparing discharge (due to absence of 
clinical protocols) and inadequate complementariness provider-
patient (due to patients’ clinical status and absence guidelines for 
patients’ self care after discharge and follow visits). Conclusions: 
The professionals perceive problems in the continuity of care of 
physiotherapy of the hospitalized patients. The problems happen 
during discharge preparation and post-discharge. They report like 
causes a poor transfer of information from the hospital to other 
centres and inadequate complementariness between providers 
and patient-provider. Funding Acknowledgements: This work was 
supported by project number P1EMCA06-12.
Reference:
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continuity of care? Family Medicine 2004; 36: 55–60.
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hoW pAtiEnt AnD hiS rElAtivES BEhAvE, in 
thE rEhABilitAtion unit
Bakas E., Stamoulis N., Kotroni K., Manaos E., 
Papadopoulou M., Sivetidou S.
Physical & Rehabilitation Medicine Dept., KAT Hospital Athens, 
Greece 

Aim: To study the compliance and behavior of patient and his 
relatives while being inpatient in the PRM unit according to the 
Physiatrist. Material and Methods: 142 patients (from a total of 
538) who were inpatients participated in a 3-year study. Diagno-
sis was SCI=45, TBI=42, CVA=37, neurological disease=13 and 
other=5. The physiatrist in charge recorded his opinion in a special 
structured questionnaire regarding patient’s and his relatives’ 
compliance and behavior, which could influence the outcome. For 
statistical analysis we used the SPSS package and the chi-square 
test (statistical significance p<0.05). Results: The 96.5% of patients 
and 91.5% of relatives followed instructions. 13.4% interfered to 

instructions and 7% to rehabilitation program. The initial trust was 
96.5% and was maintained to the 90.1%. Complaints expressed 
about: medical issues the 17%, nursing care 20%, and physical 
therapy 29.6% and about the overall rehabilitation program 19.7%. 
Good relationships maintained 95.8% with medical and 92.3% with 
nursing staff. Negative opinions expressed the 10.6%. Concerns 
had the 43% and 14.1% sought for another opinion. Inappropri-
ate behavior showed the 14.1% and 12.7% had extreme demands. 
Trust maintenance was correlated with diagnosis (p=0.031) and 
with Barthel Index (p=0.475). Educational level was correlated 
to negative comments (p=0.031) and having concerns (p= 0,026). 
Diagnosis with asking for others opinion (p=0.003) and with hav-
ing excessive requirements (p=0.040). Conclusions: The majority 
of patients and their relatives showed good behavior and coopera-
tion. Complaints were mainly related to physical therapy issues. 
High school educated patients had more questions and concerns 
about rehabilitation process (p=0.026) and were more probable 
to do negative comments (p=0.031). S.C.I. patients, were more 
probable to have excessive requirements (p=0.031) ask for others 
opinion (p=0.003) and lose their initial trust to the rehabilitation 
team (p=0.040).
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pAtiEnt’S EvAluAtion AnD thEir opinion 
ABout rEhABilitAtion SErvicES 
Bakas E., Stamoulis N., Kotroni K., Sivetidou S., Xenaki 
M., Loizidis T. 
Physical & Rehabilitation Medicine Dept., KAT Hospital Athens, 
Greece 

Aim: To evaluate the satisfaction of the patient, with severe mo-
tor deficit and long term hospitalization, from the rehabilitation 
services and his functional outcome. Material and Methods: 
142 patients (in a total of 538) who were inpatients in the PRM 
department of KAT Hospital were studied through a period of 
3 years. The mean time of hospitalization was 77.8±56.8 days. 
A special structured protocol was completed in which, beside 
patient’s clinical parameters, 10 questions relative to patient’s 
satisfaction were included, regarding satisfaction from clinical 
care, medical team, nursing staff, physiotherapists, wards, gym 
and medical insurance’s supplies. Also another questionnaire 
was completed, regarding patient’s requirements and evaluation 
of the outcome, the significance of initial sincere informing 
and prognosis determination, the goal achievement and other. 
A fifth graded scale was used (1=minimum, 2=over minimum, 
3=moderate, 4=over moderate, 5=maximum). Correlation with 
clinical data was done. Data’s statistical analysis was made with 
the use of the SPSS package and the statistical significance was 
controlled with the chi-square test. Results: Patient’s satisfac-
tion was high (rated with 4 and 5) about clinical care (73.3%), 
medical team (78.8%), nursing staff (71.1%), and moderate about 
physical therapy (58.5%) and the rehabilitation program (58.5%). 
Dissatisfaction was noted regarding the wards, the gym and the 
medical insurance’s supplies where the 53.5%, 49.3% and 34.5% 
respectively, rated with 1, 2 and 3. The mean satisfaction was 
3.805±0.67. There was no statistically significant correlation to 
the diagnosis, age, functional outcome or hospitalization time, 
but was found to be lower when complications were more than 
3 (p=0.021). Patient’s evaluation of the outcome was good (62.7 
rated with 4 and 5). Initial sincere informing and prognosis de-
termination, were of great importance for the 77.5% and 69.7% 
respectively. 68.35% thinks that achieved the best possible 
from the rehabilitation program. The mean of requirements was 
3.504±0.57. There was no statistically significant correlation 
to clinical parameters. Conclusions: Patients were satisfied 
enough from the rehabilitation team and rehabilitation program 
while there was a dissatisfaction for the PRM premises and the 
medical insurance’s facilities. Patient appreciates the initial 
honest informing and demands better rehabilitation services 
and infrastructures. 
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pAtiEnt’S FAmily concErnS ABout 
rEintEgrAtion 
Stamoulis N., Armakola F., Manaos E., Kyriakidis A., 
Gkekas I., Bakas E.
Physical & Rehabilitation Medicine Dept., KAT Hospital Athens, 
Greece 

Aim: To study relative’s concerns about the reintegration process 
of their patient and the factors that create disappointment and are 
related to his motor and functional deficit. Material and Methods: 
142 patients (from a total of 538) who were inpatients participated 
in the study, which lasted 3 years (12th 1999 to 10th 2002). The 
mean hospitalization time was 77.8±56.8 days. Diagnosis was 
SCI= 45, TBI= 42, CVA= 37, neurological disease= 13 and other= 
5. A protocol was consisted of questions regarding the relatives’ 
problems about their patient’s reintegration process. Correlation to 
Barthel Index at discharge was also made. For statistical analysis 
we used the SPSS package and the chi-square test (statistical 
significance p<0.05). Results: The 83.8% of the relatives raised 
problems about patient’s functionality, 59.2% about ability to work 
and 71.1% about his level of disability. 46.5% were pondered about 
patient’s possibility to participate in recreational activities, the 
61.3% for the changes in his habits and only 43% worried about 
communication restriction. 62% were concerned about changes in 
future plans. 61.3% about patient’s dependence on them. 51.4% 
of the relatives were concerned about patient’s new role, while 
39.4% about sorrow. Only 34.5% worried about the lack of reliance 
to their patient. Relatives were disappointed from: disability of 
their patient to perform (73.2%), restriction in initiative (47.9%), 
personality change (40.8%), disability to work (47.2%), their dif-
ficulty to understand patient’s needs (40.8%) and 40.1% from delay 
in rehabilitation program. Only 19.4% were concerned due to the 
discharge. The correlation of the Barthel Index at discharge was 
not statistically significant with the above mentioned parameters 
except the reliance change (p=0.037). Conclusions: Relatives’ 
concerns were directed to motor and functional deficit more than 
the aspects of occupational and recreational participation and other 
parameters related to the patient-relative relation. Relatives declare 
disappointment due to patient’s restriction in participation.
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pAtiEnt’S FAmily EvAluAtion AnD 
SAtiSFAction From rEhABilitAtion 
SErvicES 
Stamoulis N., Tsemperlidou E., Xenaki M., 
Papadopoulou M., Gkekas I., Bakas E.
Physical & Rehabilitation Medicine Dept., KAT Hospital Athens, 
Greece

Aim: To evaluate the satisfaction of the patient’s relatives, from 
the rehabilitation services and their evaluation of rehabilitation 
program and functional outcome. Material and Methods: 142 
rehabilitation inpatients (in a total of 538) were studied over 3 
years. Diagnosis was SCI=45, TBI=42, CVA=37, neurological 
disease=13 and other=5. A protocol was completed in which, 
beside patient’s clinical parameters, 10 questions about patient’s 
relatives satisfaction were included. Also another questionnaire 
was completed, regarding patient’s relatives requirements and 
evaluation of the outcome. The questionnaires were completed us-
ing a fifth graded scale (1=minimum, 2=over minimun, 3=moder-
ate, 4=over moderate, 5=maximum). Correlation with clinical data 
was done. Statistical analysis was made with the SPSS package 
and the chi-square test (level of significance p<0.05).Results: Pa-
tient’s relatives satisfaction was high (rated 4 and 5) about clinical 
care (83.8%), medical team (86.6%), nursing staff (74.7%), and 
moderate about physical therapy (64.9%) and the rehabilitation 
program (69.7%). Dissatisfaction was noted regarding the wards, 
the gym and the medical insurance’s supplies (57.1%, 52.1% and 

38.0%, respectively, rated with 1, 2 or 3). The mean satisfaction 
was 3.820±0,71. There was no statistically significant correlation 
to the time until admittance, age, number of complications, hos-
pitalization time or functional outcome. But relatives of patients 
with tetraplegia was more probable to have higher grade of sat-
isfaction (p=0,033). Patient’s relatives evaluation of the outcome 
was good (69% rated with 4 and 5). Initial sincere informing and 
prognosis determination, were of great importance for the 85.2% 
and 77.5%, respectively. The 79.6% thinks that their patient met 
the goals of rehabilitation. There was no statistically significant 
correlation to clinical parameters. Conclusions: Patients relatives 
were satisfied from the rehabilitation team and rehabilitation pro-
gram while there was dissatisfaction for the PRM premises and 
the medical insurance’s facilities. Patient relatives appreciates 
the initial sincere informing and demands better rehabilitation 
services and infrastructures. 
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pAtiEnt’S thoughtS thAt givES him hopE 
or DiSAppointmEnt During inpAtiEnt 
rEhABilitAtion
Tsemperlidou E., Stamoulis N., Kotroni K., Pyrgeli M., 
Sivetidou S., Bakas E.
Physical & Rehabilitation Medicine Dept., KAT Hospital Athens, 
Greece 

Aim: To study the factors that offer hope or disappointment to 
patient with sever motor and functional deficit. Material and 
Methods: 142 patients (in a total of 538) who were inpatients 
in the PRM department of KAT Hospital were studied through 
a period of 3 years (12th 1999 to 10th 2002). The mean time of 
hospitalization was 77.8 ±56.8 days. 102 were men and 40 were 
women with a mean of age 42.1±17.8 years old. Diagnosis was 
various, like: SCI=45, TBI=42, CVA=37, neurological disease=13 
and other diseases=5. Patient recorded his opinion in a special 
structured questionnaire regarding factors that gave him hope or 
disappointment. Results: Factors that give hope include, the ability 
to perform tasks (77.5%), return at work (62.7%), ability to have 
sex (58.5%), participation in recreational activities (64.1), people 
who express interest on their situation (80.3%), meeting of loving 
ones (78.2%), making plans and dreams about the future (73.2%), 
to be trusted (71.8%), reintegration (60.6%), feeling useful (62%) 
and being equal without sorrow (57%). Factors that create disap-
pointment are functional disability (64.8%), restriction of their 
initiative (48.6%); lack of understanding of their needs (33.1%), 
lack of appreciation of their skills (35.2%), and personality change 
(21.8%). The 38.7% of patients expressed their disappointment 
for the delay of the rehabilitation program and the 17.6% for the 
discharge. The correlation of the Barthel Index at discharge with 
the above parameters was not statistically significant. Conclusion: 
The capability to perform different tasks, the active participation 
and especially, the expectance of re-establishing human relations 
gives hope to the patient. On the other hand, disappointment oc-
curs when disability restricts participation.
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QuADricEpS FEmoriS muSclE Function 
AnD QuAlity oF liFE in WomEn With EArly 
KnEE oStEoArthritiS
Lamson L.1, Tamm A.1, Gapeyeva H.2, Ereline J.2, 
Pääsuke M.2

1Dept. of Sports Medicine and Rehabilitation and 2Institute of 
Exercise Biology and Physiotherapy, University of Tartu, Tartu, 
Estonia

This studies aim was to investigate the quadriceps femoris (QF) 
muscle function and quality of life in women with early knee 
osteoarthritis (OA) in the course of two years. Women with OA 
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participated in low-intensity exercise therapy training twice per 
week, except for 3 summer months. Seven female patients with 
OA (mean±SE age 44.3±2.8 years) were tested twice per year. The 
control group consisted of 6 age- and gender-matched asympto-
matic women, who were tested once. Isometric maximal voluntary 
contraction (MCV) force and voluntary activation (VA) of the QF 
muscle and power output (PO) during isokinetic knee extension at 
angular velocities 60°/s and 180°/s were measured on both legs. 
Sit-to-stand performance was assessed by the duration of 5 fast 
sit-to-stand movements. Quality of life (Q), sports and recreational 
(Sp/ Rec) activities were evaluated with the questionnaire of Knee 
Injury and Osteoarthritis Outcome Score. Isometric MCV and VA 
of the QF muscle, PO during isokinetic knee extension at both 
measured angular velocities, and sit-to-stand performance did not 
change significantly following the two-year period in patients with 
OA. In patients with OA, isometric MCV and PO during isokinetic 
knee extension at both measured angular velocities were greater 
(p<0.05) during the first measurements compared with controls, 
whereas they did not differ significantly between the measured 
groups during the next measurements. The indicators of Q and 
Sp/Rec activities were lower (p<0.05) in patients with OA than 
in control group, whereas these parameters in patients did not 
change significantly during the two-year period. In conclusion, 
two years of low-intensity exercise therapy had a positive effect 
on the motor functions of lower limbs in 34–55 years old women 
with early knee OA, maintaining these functions on relative by 
stable level. 
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DiSADlED AthlEtE’S hEArt 
Patatoukas D., Aggeli V., Malakou D., Sorras N., Mani V., 
Roussos N. 
PRM Dept. Asklepieion General Hospital, Voula, Greece

Introduction: Sudden Death in athletes during sports activities usu-
ally occur due to underlined and undiagnosed heart diseases like 
hypertrophic cardiomyopathy, coronary artery anomalies and ar-
rhythmogenic right ventricular cardiomyopathy. Aim: The purpose 
of this study is to investigate the heart dimensions of athletes with 
disabilities in order to prevent sudden death. Patients and Method: 
Eight Hundred and seven athletes with disabilities of all kinds 
took part in this study. They underwent a thorough cardiological 
examination included ECG and Heart ultrasound. The purpose of 
the examination was to obtain Athlete’s License that was a rule 
of The Panhellenic Sports Federation for People with Disabilities. 
Results: Athletes had average heart dimensions of aortic root size 
29.3 mm, right atrial size 32.17, ventricular septal wall thickness 
9.09 mm, left ventricular posterior wall thickness 9.07 mm, left 
ventricular diastolic cavity dimension 47.24 mm, left ventricular 
systolic cavity dimension 38.62 mm and ejection fraction 66.36%. 
Forty five out of the 807 athletes showed heart dimension that were 
over the normal values were excluded from the competitive sports. 
Conclusion: Heart ultrasound is the one and only vital examination 
which can prevent the sudden death in athletes.
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DEtErmining thE initiAl potEntiAl 
oF rEhABillitAtion By pAtiEntS AFtEr 
StroKE
Gramosli O., Popova Ramova E.
University ‘St Kliment Ohridski’, Bitola, High Medical School 
Bitola, FYRO Macedonia

The potential of rehabilitation of insult patients is determined 
by the degree of their overall functionality (physical functioning 
and mobility) using a range of medical and social indicators. The 
more basic indicators are: the nature and progress of the insult, 
overall functionality of the organism, the degree of functional 

deficiency, the patient’s daily activities prior to current deterio-
rated health condition, degree/level of possible compensation i.e. 
active physical adaptation. The aim of this study is to assess that 
of gross body movements in early stage of rehabilitation depends 
exit of it. Material and Methods: 112 patients were observed (39 
men and 73 women) in nursing home Sue Rider, Bitola in period 
of first tree of 12 months. The patients were observed immediately 
after hospitalization and after one year with assessment of gross 
body movements with next: basic movements: Feeding, dressing, 
them selves, mental condition. Results: The 38.14 had a basic 
movements, feeding dressing, is achieved by 63%, 20% difficult in 
dressing themselves, and only 4% homeless brain insult and were 
generally good condition, everybody after initial hospitalization. 
The patients had variation in condition after three months. Brain 
insult survivors can be classified into three groups based on the 
research and its results: Group A: Index of completion of mobility 
of upper limbs is 81,46% (this reflects 80,02% of the surveyed 
patients).  Group B: Index of completion of mobility of lower limbs 
is 64,07% and reflects 38%of the surveyed patients). Group C: 
Index of completion for gross body movement (walking) without 
assistance 55.5% reflects 85.25% of the surveyed patients. Conclu-
sion: The data base showing that initial potential of rehabilitation 
varies by patients. It depends on: ordinary health condition and 
mental condition after stroke, the out come rehabilitation index is 
very lore, feeding is with correlation with mental physical condi-
tion; early stage of rehabilitation is with high risk and dependent 
of functional and mental deficiency. 
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EnvironmEntAl riSK FActorS AnD 
poStmEnopAuSAl oStEoporoSiS inciDEncE
Mologhianu G., Murgu A., Nica A., Dragan A.
University of Medicine ‘Carol Davila’, Bucharest, Romania

Objectives: Bone mass evolves continuously throughout our 
lifetime, genetic factors and environmental factors having their 
controversial role in postmenopausal osteoporosis incidence. The 
study intends to show the correlation between environmental risk 
factors and postmenopausal incidence of osteoporosis. Material 
and Methods: Along 2 years, 2006–2007, we observed a group of 
165 Caucasian women, age 45–80 years. They have been diagnosed 
with postmenopausal osteoporosis: T score <–2.5 SD on DXA 
analysis (lumbar area/left hip). We excluded patients with severe 
diseases of heart/liver/kidney. This is a retrospective study regard-
ing the environmental risk factors and its correlation with the T 
score and the bone density measured by DXA osteodensitometry 
to identify the incidence of postmenopausal osteoporosis. We 
chose as risk factors the following (as data from current literature 
indicates): bone fractures, smoking, body mass index (BMI), lack 
of exercising, reduced sun exposure, nutritional deficit (alcohol/
malnutrition). Results: Our study reveals that the highest incidence 
of postmenopausal osteoporosis appears in women over 65 years of 
age, with over 10 years of menopause (menopause started before 
the age of 50). 53.3% of patients had bone fractures in the past, 
three times more frequent vertebral fractures over hip fractures 
in our patients’ pathological antecedent events. Low BMI was 
not relevant as a risk factor, but relevant as a predictor factor for 
postmenopausal osteoporosis severity, as was smoking (33.3% 
incidence of bone fractures in smokers versus 22% incidence 
in non-smokers). Height <160 was a risk factor, for 58.06% of 
our patients. 78% of patients are sedentary persons. Alcohol and 
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caffeine were not relevant as risk factors. Age over 65 implies as-
sociated pathologies in 67.75% of patients (e.g. hypertension), and 
medication for these pathologies increases the risk of falling (and 
fractures). Conclusions: Identifying environmental risk factors is 
important for a correct diagnose of postmenopausal osteoporosis. 
Adopting a new life style and reducing the influence of risk factors 
is essential in preventing and treating osteoporosis. 
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FAllS AnD oStEoporoSiS in ElDErly 
Özgüçlü E., Çetin A., Şahin H., Gökçe Kutsal Y.
Hacettepe University Faculty of Medicine, Dept. of Physical 
Medicine and Rehabilitation, Ankara, Turkey

Introduction: Vitamin D deficiency is associated with a higher 
incidence of hip and other fractures and vitamin D is required to 
maintain optimal blood levels of calcium and phosphate, which 
are needed for normal mineralization of bone, muscle contraction, 
nerve conduction and general cellular function. Aim: The aim of 
this study was to investigate the association of blood vitamin 
D3 level, bone mineral density (BMD) and fall risk assessment 
tests between the elderly inpatients whom had or did not have 
falls and/or fractures. Method: Twenty-one patients (1 man and 
20 women), age 61 to 86 (mean age 72.3) were included in our 
study. Patients included in our study if they were aged 60 and over, 
were able to walk with or without aid and were able to complete 
the fall risk assessment tests. For fall risk assessment, timed get 
up and go, tandem walk, gait speed and stand-up from chair tests 
were performed. Patients’ last one year femur neck and lomber 
1–4 (L1–4) dual energy X-ray absorptiometry (DXA) T- scores 
and blood vitamin D3 level were noted. Results: Patients whom 
had fall history and non-fallers performed get up and go test in a 
mean time of 16.0±4.9 s and 13.1±3.7 s, respectively. There was not 
significant difference between fallers and non-fallers (p=0.138). 
The mean vitamin D3 level was 19.0 U/l and 21.2 U/l in fallers and 
non-fallers respectively. The difference between fallers and non-
fallers was statistically non-significant (p=0.682). The mean gait 
speed was 1.71 m/s in fallers and 1.63 m/s in non-fallers (p=0.437). 
Fourteen patients whom did not have any fracture history had the 
mean DXA femur neck and L1–4 T-scores were –1.81±1.36 and 
0.88±2.13, respectively. There was not any significant difference 
between the DXA T-scores of non-fractured and fractured patients. 
Conclusion: For the reason of small sample size we could not find 
any significant difference as regards to the fall risk assessment 
tests, vitamin D3 level and DXA results between fallers vs. non-
fallers and patients whom had vs. did not have fracture. 
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ADvAncED imAging ASSESSmEnt oF 
glucocorticoiD-inDucED oStEoporoSiS 
(gio)
Kalpakcioglu B.B.1, Engelke K.2, Genant H.K.3 
1Dept. of Physical Therapy and Rehabilitation, Haydarpasa 
Numune Hospital, Istanbul, Turkey; 2Dept. of Medical Physics, 
University of Erlangen-Nürnberg, Erlangen, Germany; 3Depts. 
of Radiology and Medicine, University of California, San Fran-
cisco, USA

Advanced bone imaging techniques provide structural infor-
mation, beyond bone mineral density (BMD), and evidence 
indicates that BMD partially explains bone strength and fracture 
resistance. In assessing GIO, especially, the documentation of 
glucocorticoid (GC) impact on trabecular and cortical bone, 
and on macro and micro structure is important. For assess-
ing macrostructure of bone volumetric quantitative computed 
tomography (vQCT), high resolution computed tomography 
(hrCT), high resolution magnetic resonance imaging (hrMR) 
and for assessing microstructure micro computed tomography 

(μCT) and micro magnetic resonance imaging (μMR) are used 
(1). Chappard (2) reported micro architectural changes in GIO, 
using histomorphometry and μCT; and found that trabecular plate 
perforations could be observed by μCT. Lill (3) used vQCT and 
μCT to examine osteoporosis induced by ovariectomy, malnu-
trition and GC in sheep; and found correlations between vQCT 
density, μCT structural parameters, and biomechanical proper-
ties. Akahoshi (4) studied the modulation of bone turnover by 
alfacalcidol and alendronate in preventing GIO in minipigs, using 
vQCT, μCT and histomorphometry; and found that GC reduced 
age-dependent bone growth, bone formation rate and activation 
frequency. Rehman (5) examined PM women with GIO and 
HRT to determine the best measure of BMD to predict vertebral 
fractures; and found that spinal BMD by vQCT, but not by DXA, 
was predictive of fracture. Lian (6) compared GC-treated and 
GC-naive PM women for differences in hip BMD by vQCT and 
in strength by finite element analysis; and found GC treatment 
caused decreased hip BMD and reduced hip strength, through 
losses of both trabecular and cortical bone. Advanced imaging in 
GIO, are in early development; but their novelty is compelling 
and their utility is promising. 
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thE EFFEct oF EXErciSE on thE 
locomotor ABility oF ElDErly SuBjEctS
Grossman J., Targosiński P. 
University of Physical Education, Warsaw, Poland

Introduction and Aim: Considering that the locomotor ability of 
elderly patients determined the limits of independent existence 
and the degree of possibility of leading an unaided life the effect 
of rehabilitation treatment on the improvement of the locomotor 
ability and efficiency of walking was studied in this age group. 
The impairment of the locomotor function in the studied group 
of elderly patients was due to a number of causes, rather an ex-
tensive range of diagnoses. The most frequent causes were: 1) 
difficulty to maintain equilibrium in erect position; 2) pain felt 
on placing a load on the extremity; 3) paralysis or weakness of 
the muscles of the lower extremities and trunk; 4) disturbances 
of neuromuscular coordination; 5) limitation of the movements 
of lower extremity joints; 6) development of articular contrac-
tions. These disturbances caused limitation of walking efficiency, 
with regard not only to this efficiency but also the mode and 
aesthetic aspect of locomotion. Patients and Methods: The 
analysis concerned 1000 patients aged over 60 years undergo-
ing therapeutic rehabilitation in the Metropolitan Rehabilitation 
Centre in Konstancin near Warsaw. At the beginning and at the 
end of the rehabilitation treatment the locomotion ability of 
the patients was assessed by means of 6-degree functional test. 
Results and Conclusion: Increased strength of the muscles of the 
basic dynamic complexes responsible for maintenance of erect 
position, increased range of articular movements, improvement 
of the neuromuscular coordination and application of technical 
aids walking, have contributed to improvement of the locomotor 
ability in the studied group of elderly subjects. The period of 
rehabilitation varied from 6.2 weeks in spinal painful syndromes 
to 9.6 weeks after amputations for vascular diseases, and 10.6 
weeks in spinal cord diseases, and it was indispensable for 
achieving locomotor efficiency sufficient for discharging the 
patients and for providing them with the necessary abilities for 
living in home conditions. The experiment has been performed 
within the scope of statutory research (Ds-97) financed from the 
Warsaw Academy of Physical Education funds.
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rESultS oF locomotor Function 
rEhABilitAtion in ElDErly pAtiEntS
Targosiński P., Grossman J.  
University of Physical Education, Warsaw, Poland

Patients and Methods: The studied material comprised 1000 pa-
tients aged over 60 years. At the beginning and end of the course 
of rehabilitation treatment the patients were subjected to testing 
by mean of the locomotion function test. Results and Conclusion: 
For investigating the form of possible correlations the function of 
regression was tested. In injuries and diseases of the spinal cord 
the improvement of the locomotor efficiency depended, in the first 
place, on the improvement of the neurological status, and, in a 
much lower degree, on adaptive rehabilitation, possible for use in 
paraplegics in younger age group. In the amputee walking ability 
was determined in a high degree by the general condition, by the 
local condition of the stump and of the contralateral extremity 
and the time at which prosthesis adaptation and training in walk-
ing was undertaken. Of essential importance was the attitude of 
the elderly patients to the rehabilitation treatment. On admission, 
the most essential factor influencing the recovery of locomotion 
in this group was the effect of general fitness, pain and range of 
articular movements. On discharge from hospital, the value of 
the regression coefficient, with pain as the explanatory variable 
decreased six fold, and for the range of movements this decrease 
was threefold. This indicates the degree in which the rehabilita-
tion treatment could have decreased the effect of these factors. In 
the new situation locomotor activity was determined to a greater 
extent by muscle strength in the groups of muscles responsible 
for walking. Decreased pains in arthroses, spondyloses and post-
traumatic states influenced favorably walking improvement. Of 
greatest influence on the locomotion pattern in regression equations 
estimated on admission and on discharge in these patients was the 
range of movements. This effect was, however, less evident in the 
second equation, which could be related to better estimates given 
to this variable on discharge. The experiment has been performed 
within the scope of statutory research (Ds-97) financed from the 
Warsaw Academy of Physical Education funds.
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rElAtion oF BoDE inDEX to FunctionAl 
tEStS in chronic oBStructivE pulmonAry 
DiSEASE
Costa D., Regueiro E.M.G., Pires Di-Lorenzo V.A., 
Basso R.P., Pessoa B.V., Jamami M. 
Spirometry and Respiratory Physiotherapy Laboratory of Federal 
University of São Carlos, São Carlos, Brazil

Introduction: Chronic Obstructive Pulmonary Disease (COPD) 
is characterized by ventilatory and peripheral muscle limitation, 
dyspnea and reduced exercise capacity as a consequence of di-
minishing functional capacity; compromising the performance 
Activities of Daily Living (ADL) due to the reduction in ventila-
tory and metabolic reserves. This limitation may be related to 
significant weight loss, respiratory muscle weakness, reduced 
strength and endurance of the upper (UL) and lower limbs (LL) 
and increases mortality and lowers quality of life. The mortality 
risk for individuals with COPD has been evaluated by the BODE 
Index (B: body mass index; O: airflow obstruction; D: dyspnea 
and E: exercise capacity) which is considered the best predictor 
of survival for these individuals. Aim: To correlation the BODE 
Index to the performance in the ADL test, Lower Limb tests (LLT) 
and degree of impairment in UL peripheral muscles, for individu-
als with COPD. Patients and Methods: Ten men (age from 58 to 
80 years old), with moderate to very severe obstruction (GOLD, 
2007) were evaluated and classified by the BODE Index. They 
were evaluated by pulmonary ventilation (VE), oxygen consump-
tion (VO2), and carbonic gas production (VCO2) on the ADL 

Test, Distance Walking (DW) in the Six Minute Walking Test 
(6MWT) and the Six Minute Walking Test on Treadmill (6MWTT), 
number of repetitions in the Sit-to-Stand Test (STST) and Hand 
Grip Strength Test (HGT). Correlations were done between the 
classifications and the tests performed (Spearman test, p<0.05). 
Results: The mean of the total score BODE Index was 2.80 (±1.03), 
with 3 individuals scored in the first quartile (Q1) and 7 scored in 
the second quartile (Q2). This Index presented a strong negative 
correlation to the 6MTWT (r= –0.86), STST (r= –0.66) and HGT 
(r= –0.83). Conclusion: These results showed that the lower the 
BODE Index score, the greater the hand grip strength, the greater 
the DW in 6MWTT and greater the number of repetitions in STST. 
These findings suggest that these tests are also good predictors 
of function evaluation when related to the Bode Index and can 
be utilized to calculate such an index in individuals with COPD. 
Ethics Committee no 46/2007.
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rEliABility oF ForcEplAtE mEASurES in 
ElDErly 
Swanenburg J.1, De Bruin E.D.1,2, Favero K.2, Uebelhart 
D.1,3

1University Hospital Zurich, Dept. of Rheumatology and Institute 
of Physical Medicine, Zurich; 2Institute of Human Movement Sci-
ences and Sport, ETH, Zurich; 3University Hospital Zurich, Centre 
of Osteoporosis, Zurich, Switzerland

Objective: To determine the reliability of a forceplate based pos-
tural balance protocol in a group of elderly fallers and non-fallers. 
The measurements were performed under single and dual-task 
conditions. Methods: 37 elderly (mean age 73±6 yrs; 29 female) 
community-dwellers were included in this study. All were tested 
in a two-legged stance (single) and in a two-legged stance while 
counting backwards aloud in steps of 7`s (dual-task) condition. An 
AMTI forceplate registered postural balance variables; the maxi-
mal displacement in medio-lateral (ML), anterior-posterior (AP) 
direction and the average sway velocities (V). Intraclass correlation 
coefficients (ICC), 95% limits of agreement (LoA), and the small-
est detectable difference (SDD) were used as outcome measures. 
Results: The ICCs for inter-rater and test-retest reliability of the 
balance variables were r=0.61 and 0.89. The SDD values for ML 
and AP were between 0.37cm and 0.83 cm. V revealed values 
between 0.41 cm and 1.21 cm. The LoA analysis by Bland-Alt-
man plots showed no systematic differences between test-retest 
measurements. Conclusion: This study showed good reliability 
results for group assessment and no systematic errors of the 
measurement protocol in measuring postural balance in elderly in 
both a single- and dual-task condition. This measurement protocol 
could be used in prospective studies that investigate the predictive 
value for subsequent falls in forceplate measurements. 
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muSculoSKElEtAl complAintS AnD 
inDiviDuAl chArActEriSticS, phySicAl, 
pSychoSociAl riSK FActorS Among 
nurSing pErSonnEl in ShirAZ hoSpitAlS
Gholamzadeh S.
Shiraz Medical University, Fatemeh Nursing and Midwifery Col-
lege, Shiraz, Iran

Inroduction: Work-related musculoskeletal disorders have been 
described as one of the main health problems among healthcare 
workers. Objective: To investigate the relationships between 
physical, psychosocial, and individual characteristics and mus-
culoskeletal complaints among nursing personnel in Shiraz 
University Medical Science hospital, Iran. Methods: In this study 
a questionnaire survey was carried out among 467 nursing per-
sonnel in 3 teaching hospitals in shiraz, Iran. The questionnaire 
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involved information on the respondent’s job and employment 
history, weekly working hours, individual characteristics, physical 
and psychosocial risk factors at work, the occurrence of muscu-
loskeletal complaints in the past 12 months. Results: The subjects 
consisted predominantly of women (80%), with ages less than 35 
years (81%). A high proportion of nurses (83.5%) reported more 
than two musculoskeletal complaints, in the past 12 months, with 
low back pain being the most common condition (77.5%). This 
was followed by MSD of the knee (65.6%), upper back (55.8%), 
shoulder (55.6 %), neck (52.8%), wrist (47.0%). Excessive work 
load (with adjusted odds ratio of 6.87 (95% CI: 1.17–2.96) and 
employment status (with adjusted odds ratio of 8.2, p<0.03) was 
identified as a significant risk factor for muscle skeletal complain 
during our studies. Lifting, moving or transferring patients and 
manual handling were identified as significant risk factor for LBP 
and knee pain, upper back. BMI in majority of persons (65.7%) 
was normal (between 18.5–24.9). Conclusion: This investigation 
suggests that MSD is more frequent among nursing personnel in 
Shiraz university Medical Science hospital in Iran, when compared 
to around the world.
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thE compAriSon oF thErApEutic touch 
AnD phySiothErApy in pAtiEnt With loW 
BAcK pAin in hAFEZ hoSpitAl, ShirAZ, irAn
Hazrati M., Marvasti E. 
Shiraz Medical University, Fateme (PBUH) Nursing and Mid-
wifery College, Shiraz, Iran

Background: Low back pain is the second leading chronic pain 
condition for physician visits, and the morbidity with back pain is 
the most cause of work absenteeism. Physiotherapy has been used 
for lower back pain. Touch therapy may effectively treat lower back 
pain as it has been shown to reduce pain in other painful syndrome.  
Aim: To evaluate therapeutic touch versus physiotherapy effects on 
chronic low back pain in female referred to physiotherapy ward of 
Hafez hospital in Shiraz, Iran. Method: This is a clinical trial study. 
The sample included 63 female with low back pain of duration 
of at least 6 months. The participants divided in two groups by 
simple randomize allocation: there were 30 patients in case and 33 
in control groups. Patients who had undergone surgery for there 
back pain and patients with sciatic nerve involvement or legal 
action ending. Such as workmen’s compensation. The case group 
received therapeutic touch; 15–20 min daily for 5–10 days by touch 
therapists. Physiotherapy way conducted by a specialist physician 
for each patient with hot pack and diathermy or hot pack and 
TENS (Transcutaneous Electrical Nerve Stimulation) for 15–20 
min daily in 10 sessions. Another person on a double blind fashion 
compared the effect of treatments by interviewing the patients of 
both groups. The severity of pain was measured by a 10-degree 
visual analogue scale for 3 times. 30 min before intervention, 
immediate and one month after the last session of intervention in 
both groups. Descriptive inferential statistics method with SPSS 
soft ware was applied for data analysis. Result: Analysis of the 
findings showed that there was no significant differences between 
two groups on reducing of pain immediately after the last session 
of treatment (p=0.1) follows up of the patients after one month 
showed that the severity and duration of pain were significantly 
decreased in therapeutic touch group (p=0.02). In addition, the 
result after one month of treatment showed significant differences 
between two groups according their level of activities (p=0.04) the 

usage of  analgesic drugs. And sleep disturbance (p=0.06) in other 
hands. Touch therapy has more effective than physiotherapy one 
month after treatment in patients with low back pain. Conclusion: 
Regarding to the results we conclude that therapeutic touch is a 
safe of effective intervention in reducing of pain. In term of costs 
of treatment touch therapy has no extra costs and is applicable 
everywhere and every time. More importantly, that it promote 
human relationship. 
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mEDicAl FooDS AS coX/loX inhiBitorS 
– thiS iS not thE ‘loX’ you EAt 
Vitale K., Yoon S., Diaz M., Jimenez A., Kamalnath P.
NYU School of Medicine, NYU/Rusk Hospital for Joint Diseases, 
New York, USA

Introduction: Arachidonic acid (AA) metabolism into pro-
staglandins/leukotrienes cause inflammation and pain, and 
traditional NSAIDs/selective COX-2 inhibitors have significant 
cardiovascular (CV)/gastrointestinal (GI) safety concerns. The 
5-lipooxygenase (LOX) pathway (producing Leukotriene-B4) 
contributes to inflammation similarly, and dual COX/5-LOX 
inhibitors are currently in phase III drug trials. Flavocoxid 
(Limbrel) is a medical food (MF) product FDA-approved for 
the dietary management of osteoarthritis (OA). MFs differ from 
dietary supplements and require physician supervision and pre-
scription. Limbrel nonselectively inhibits COX-1/COX-2/LOX, 
and this balanced downregulation produces AA metabolites at 
equal levels potentially decreasing CV/GI side effect risks. 
Therefore, its application to other inflammatory processes may 
prove beneficial. Aim: Patients status-post orthopedic procedures 
often have inflammation but cannot take traditional NSAIDs/
COX-2s due to medical comorbidities or concerns about bone-
healing inhibition. This preliminary/pilot study examines effects 
of Limbrel in patients status-post lower extremity surgery. Pa-
tients and Methods: Setting: Large urban hospital rehabilitation 
unit. Methods: retrospective evaluation of eleven consecutive 
patients on Limbrel with data analyzed for pain control, adverse/
favorable side effects, blood pressure, length-of-stay (LOS), 
discharge destination, and functional-independence-measure 
(FIM) scores. Patients had unique diagnoses including various 
fractures (pelvic/hip/femur), malunions, and joint arthroplast-
ies. Gastritis and gastroesophageal-reflux disease, in addition 
to other comorbidities, were present. Patients received 500 mg 
BID flavocoxid while an inpatient. Results: Cohort: 7 females 
and 4 males with an average age 76.6 years, BMI 28.6, LOS 
10.5 days. No baseline changes in hematology/chemistry. No 
gastrointestinal side effects, no frank bleeding. Systolic blood 
pressure decreased an average of 3.0mmHg. 81.8% (9/11) re-
ported decreased pain, with visual-analog-scale (VAS) decrease 
of 2.7 points. 45% (5/11) reported decrease in edema. No increase 
in edema, pruritis, vertigo, increased joint pain, insomnia, or up-
per-respiratory complaints. Only one patient dropped out of the 
study after experiencing generalized headaches which resolved 
after stopping Limbrel. All patients had improved functional 
outcomes and all but one was discharged home. Conclusion: 
This is the first study to examine flavocoxid in post-operative 
orthopedic patients. Preliminary findings show it appears safe 
and well-tolerated while improving pain control, stiffness, and 
edema despite the short treatment. Limbrel appears to be a 
potential alternative to traditional NSAIDs/COX-2s and may 
play a role in pain management. While a promising preliminary 
study, further studies are needed including comparisons with 
NSAIDs/COX-2 inhibitors.
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phySicAl trEAtmEnt oF chronic non-
mAlignAnt muSculoSKElEtAl AnD 
pEriphErAl nEuropAthic pAin
Miladinovi K., Vavra-Hadziahmetović N., Zejnilagic-
Filipovic V.
University Clinical Center, Institute for Physiatry and Rehabilita-
tion, Sarajevo, Bosnia and Herzegovina

Introduction: Treatment of chronic non-malignant musculoskel-
etal and peripheral neuropathic pain is longterm, a challenge and 
often with poor results, either by pharmacological or non-phar-
macological approach. Certain physical modalities have consist-
ent positive effect on this type of pain. Patients and Methods: 
Retrospective study performed at the Institute for physiatry 
and rehabilitation of the University Clinical centre of Sarajevo 
involving 100 patients analysed use of certain physical modali-
ties in the treatment of chronic non-malignant musculoskeletal 
and peripheral neuropathic pain. Results: Results showed high 
usage of electroprocedures (44%), followed by thermal proce-
dures (24.5%), kinesitherapeutic procedures (16.5%), massage 
procedures (13.5%), ultrasound therapy (7.8%), magnetotherapy 
(4.5%) and laserotherapy (1.7%).  Conclusion: We found that 
electro and thermal procedures are strongly represented in 
physical treatment of chronic non-malignant musculoskeletal 
and peripheral neuropathic pain. 
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topirAmAtE EFFEctivEnESS in thE 
trEAtmEnt oF viScErAl pAin SEconDAry 
to multiplE SclEroSiS
Gaber T.A.Z.K., Gautam V., Azer A.
Taylor Rehabilitation Unit, Leigh Infirmary, Leigh, UK

Background: Pain is a common clinical problem in multiple 
sclerosis (MS) as 66% of patients report pain as an important 
feature of their illness. Pain can be due to several causes such as 
central pain, spasms or trigeminal neuralgia. Visceral pain is a 
rare association of Multiple sclerosis seen in approximately 2% 
of cases, however its intensity and the fact that it is extremely 
difficult to treat make it one of the most feared symptoms. The 
pathogenesis of visceral pain in MS is unclear. Case Report: We 
present a case of a 68-year-old lady who had been diagnosed 
as multiple sclerosis twenty years ago and presented with 12 
years history of vaginal pain, which had a severity of 9/10. The 
patient was thoroughly investigated and urological and gynaeco-
logical causes were excluded. She was tried on Carbamezepine, 
Gabapentin and large doses of opiates with no improvement. 
She had a sacral root stimulator inserted surgically but even this 
did not benefit her at all. Eventually, Topiramate was added to 
Gabapentin and her response to this combination was dramatic. 
Comments: Topiramate is an anti epileptic medication. Its record 
in pain management is mixed with most studies reporting using 
it for neuropathic pain failing to detect any consistent favour-
able response to it. However there have been instances when it 
has been used for treatment of Glossodynia and post ejaculatory 
penile pain successfully. Topiramate has been recently licensed 
for use in Migraine prophylaxis. We feel that our case in con-
junction with the previously published reports may indicate that 

Topiramate can possess an analgesic effect for severe visceral 
pain syndromes with a primary neurological aetiology. The rarity 
of this symptom may render large controlled trial unpractical. 
However the severity of visceral pain in most cases may justify 
a therapeutic trial of Topiramate in selected patients.
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rEliABility AnD vAliDity oF A lEAn BoDy 
mASS-BASED ÅStrAnD BicyclE tESt 
Hodselmans A.P., Dijkstra P.U., Geertzen J.H.B., Schans 
van der C.P.
Hanze University Groningen, University Medical Hospital Gron-
ingen, Rehabilitation Groningen, The Netherlands

Introduction: In patients with non-specific chronic low back 
pain (CLBP) deconditioning is thought to be both a cause and 
a consequence of non-specific CLBP. The degree of decondi-
tioning can be quantified by measurement of aerobic capacity. 
In non-specific CLBP patients aerobic capacity is usually esti-
mated from the sub maximal Åstrand bicycle test. However, a 
substantial number of patients cannot perform the test because 
the initial workload and the increase of workload are too high. 
This problem can potentially be avoided if the predefined initial 
workload and increase workload is based on lean body mass 
(LBM). It is suggested that LBM reflects the state of decondi-
tioning related to avoidance of activity in non-specific CLBP 
patients. Aim: Aim of this study was to determine the reliability 
and validity of a lean body mass-based Ǻstrand test. Method: 
For the reliability evaluation, non-specific CLBP patients and 
healthy subjects were assessed with the LBM-based Ǻstrand 
test twice, with a 2-week interval. For the validity evaluation, 
19 healthy subjects were assessed with the LBM-based Ǻstrand 
bicycle test and the maximal bicycle test with a 2 –week interval. 
Reliability was determined by calculating intra class correlations 
(ICC) between measurement 1 and 2 and by calculating the 
limits of agreement. Validity was determined by calculating ICC 
between the LBM-based Åstrand test and the maximal bicycle 
test. Results: The LBM-based Åstrand bicycle test shows good 
reliability, reflected by an ICC≥0.90 in patients and reflected by 
an ICC≥0.97 in healthy subjects. However, the limits of agree-
ment in patients were 50% higher than in healthy subjects. The 
feasibility was high, 95% of the patients could perform the test. 
Validity in healthy subjects was good (ICC≥0.88). Conclusion: 
The present study shows that the LBM-based Ǻstrand bicycle 
test is a reliable and valid instrument with a high feasibility for 
patients with non-specific CLBP. However, a substantial amount 
of natural variation should be taken into account in individual 
patients when interpreting the test results clinically.
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multiDiSciplinAry mAnAgEmEnt 
oF nEuropAthic pAin FolloWing 
ABDominoplASty 
D’Souza K., Oken J.
Marianjoy Rehabilitation Hospital, Dept. of PM&R, Wheaton, 
IL, USA

Setting: Freestanding chronic pain rehabilitation clinic. Patient: 
55-year-old non-obese female with chronic pain. Case descrip-
tion: Subject underwent hysterectomy and abdominoplasty in 
June 2005. Following surgery, insidious onset, gradually progres-
sive pain developed in left lower quadrant (LLQ) of abdomen. 
With failure of conservative measures to control pain, subject 
underwent an abdominal exploratory laparoscopy (Ex-Lap). 
Significant adhesions were noted and lyses of adhesions done. 
Subject had worsening of pain following Ex-Lap and was referred 
to this chronic pain rehabilitation clinic. On initial evaluation, 
patient was noted to have constant mechanical dysesthesia and 
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allodynia in LLQ; was sleeping 3 h/day; had restricted activity 
levels; and decreased quality of life over one-and-a-half years. 
Subject was enrolled in five-week multidisciplinary pain reha-
bilitation program. During the course of the program, subject 
was educated on proper nutrition, importance of internal locus 
of pain control, and pain intervention strategies including re-
laxation techniques and deep breathing exercises. She attended 
psychotherapy and biofeedback sessions. She participated in 
physical therapy program tailored to her anatomic area of pain 
and level of deconditioning. She benefited from the use of hot 
packs, therapeutic ultrasound, and manual energy-release tech-
niques. Core strengthening was also started. Medications were 
adjusted. During the first two weeks of the program, her allodynia 
resolved. Subject was then noted to have hypoesthesia in LLQ. At 
the end of the program, she noted significantly decreased pain, 
improved duration and quality of sleep, increased activity level, 
and improved ability to function as wife and mother. Subject also 
noted intermittent pain-free days, first such days since June 2005. 
Discussion: Presence of mechanical dysesthesia at constant loca-
tion left of mid-line in LLQ is thought to be due to local neuroma 
formation. Allodynia is believed to have developed due to central 
sensitization from constant, inadequately controlled pain. Manual 
mobilization of scar tissue has shown to reduce persistent chronic 
pain. Conclusion: Neuropathic pain, although a rare complica-
tion of abdominoplasty, can cause disability. Multidisciplinary 
treatment directed at breaking pain cycle and teaching patient 
coping strategies can result in significant improvement in pain 
intensity and duration. 
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pAin mAnAgEmEnt in ElDErly
Murgu A., Nica A., Mologhianu G., Gheorghe C. 
Rehabilitation Medicine Clinic III Bucharest, Romania

Introduction: Pain management in the elderly is an important 
health problem due to increasing number of older people and the 
high prevalence of pain in this age group. Aim: This study intends 
to underline the importance of a complex rehabilitation program 
for pain management in elderly. Methods: We studied 442 patients 
with the age between 65 and 94 years hospitalized between Janu-
ary and December 2006 in the Rehabilitation Clinic III Bucharest, 
with various degree of pain. We noted medical history, physical 
examination, pharmacologic and nonpharmacologic therapy, we 
assessed functional abilities using activities of daily living (ADL) 
questionnaire and we measured pain using a visual analogical scale 
(VAS). Results: More than 90% of elderly patients hospitalized had 
pain at the admission: 91.17% had chronic pain, 4.97% subacute 
pain and 3.84% acute pain; 23.98% had neuropathic pain; 7.46% 
post-traumatic pain and 68.56% musculoskeletal pain. The most 
frequent comorbid conditions were: cardiovascular diseases, dia-
betes mellitus, and stroke. Treatment of pain included: physical 
therapy (100%), kinetotherapy (100%), pharmacotherapy (86%) 
– non-opioids (78.5%), opioids (20.2%), benzodiazepine (72%). 
All patients have reported pain relief (as measured on VAS) in 
various degrees. Conclusions: In elderly patients from Rehabili-
tation Clinic it is usually necessary to combine pharmacologic 
and nonpharmacologic therapies in order to decrease pain and 
improve functioning. 
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BAcK pAin DEtEction AnD DiFFErEntiAtion 
in thE nEurologicAl WArD
Akhmadeeva L.1, Danilov A.2, Abdrashitova E.1, 
Bulgakova A.1, Setchenkova N.1

1Bashkir State Medical University, Dept. of Neurology, Ufa; 2Mos-
cow Medical Academy, Dept. of Neurology, Moscow, Russia

Introduction: The most important for proper pain management 
is diagnosis. Back pain is common and brings patients to neu-
rological wards in Russia (usually 43%–44% at our University 
Hospital). There are two main types of back pain (nociceptive 
and neuropathic) and they should be treated differently. Before 
starting physiotherapy and/or medications we should differentiate 
these types or find enough evidence to consider pain in particular 
patient to be mixed (combination of nociceptive and neuropathic). 
Aim: 1) To perform a screening of all patients of neurological 
ward twice at the Hospital of Bashkir State Medical University 
for prevalence of back pain using a short form developed for this 
study (3 questions). 2) To differentiate nociceptive and neuro-
pathic pain using Pain Detect (1) as a diagnostic tool. Patients 
and Methods: Screening was performed twice. Each time there 
were 60 in-patients at our ward (65% women, mean age 56.6±2.7 
years). We distributed questionnaires to all of them and collected 
filled out ones from all of them (100%). Results: Most of the 
patients (86.7%) experienced back pain in their lives earlier and 
31.7% (86.8% women) had it at the moment. Pain was moderate 
(mean 4.5±0.39 out of 10) and neuropathic (probability >90%) in 
21.1%. Less than half (42.1%) of patients less likely (<15%) had 
neuropathic pain. Conclusion: Back pain is common and must be 
well diagnosed before starting therapy. In cases when neuropathic 
component is present the special treatment with anticonvulsants 
(gabapentin, pregabalin) and antidepressants (amitriptilin, duloxe-
tin) should be discussed. 
Reference:
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mirror BoX in cprS
Castro A., Gaspar T., Antunes F.
Hospital S. Marcos, Dept. Medicina Fisica e de Reabilitação, 
Braga, Portugal

Introduction: CPRS is a major Neuropathic Pain Syndrome in PMR 
practice. The pathophysiology is unclear, but is common after some 
kind of traumatic episode. The PMR approach is diverse, with differ-
ent clinical results, but there is no consensus about the best protocol 
in treating the patients. There are some references to Mirror Box in 
the context of Neuroplasticity, which is becoming one of the most 
important research fields in autonomic disability.  Aim: Test the 
Mirror Box in patients with CPRS 1, following upper limb fracture. 
Patients and Methods: Retrospective study in patients with CPRS 
1 after upper limb fracture, treated with conventional physical plus 
Mirror Box therapy. We evaluated pain, oedema and ROM at T0, T1 
(1 month) and T2 (2 month). Results: All patients presented sympto-
matic improvement, namely at VAS Pain Score. The ROM limitation 
is still the most delayed response to treatment. Conclusions: The 
authors believe that it is possible to improve function with mental 
training. Neuroplasticity is probably the key in Pain Management 
and a promising field in autonomic disabilities. More randomised 
studies are needed to verify the effectiveness of this tool. 
References:
1. Siddiqui MN, et al. Complex regional Pain Syndrome: a clinical review, 
The Internet Journal of Pain, Symptom Control & Palliative Care, 2000.

2. Baron R, et al. Mechanistic and clinical aspects of complex regional pain 
syndrome. Novartis found symp 2004, 261: 220–33.

J Rehabil Med Suppl 47



244 ECPMR – June 3–6, 2008, Brugge

3. Wasner G, et al. Vascular abnormalities in reflex sympathetic dystro-
phy (CRPS tipo I): mechanistics and diagnostic value. Brain 2001; 124: 
587–99

4. Monti DA, et al. Personality assessment of patients with CRPS type I. 
Clin J Pain 1998; e 2003.

5. Gerard M Ribbers et al. Pharmacologic treatment of CRPS I: a conceptual 
framework. Arch Phys Med Rehabil; 2003; 84.

p350
chronic pAin ASSociAtED With SpinAl 
corD injury
Erkin G., Aras M., Onat Sahin S., Ozel S.
Ankara Physical Medicine and Rehabilitation, Training and Re-
search Hospital, Ministry of Health, Ankara, Turkey

Introduction: Chronic pain is a common problem in patients with 
spinal cord injury (SCI). Aim: This study aimed to investigate 
the frequency of pain, characteristics of pain, and interference 
of pain with daily activities in patients with SCI. Patients and 
Methods: 571 consecutive patients with SCI aged 17 years or over 
were evaluated for the presence pain. The description of pain was 
assessed based on McGill Pain Questionnaire. The intensity of 
pain and the effects of pain on daily activities, social activities, 
and work-related activities were evaluated based on the results 
of Chronic Pain Grade Questionnaire. Results: Of 571 patients, 
230 (40.3%) had pain at the time of the study. In 97% of these 
patients, the pain was below the injury level; in 2.2%, at the level 
of injury, and in 0.9%, above the injury level. The site of pain in 
78.7% of 230 patients with pain was the legs and feet; in 13%, more 
than at one site; in 3.5%, the hips; in 2.2%, the arms and hands; 
in 1.3%, the back and lower back, and in 0.4%, the neck. Based 
on the results of Mc Gill Pain Questionnaire, the descriptions of 
pain were hot-burning (50.9%), aching (10.4%), throbbing (8.3%), 
aching-crushing (7.8%), and sensation of heavy load (3.5%). 
The mean characteristic pain intensity±standard deviation of the 
patients with pain was 56.55±18.49 on a scale from 0 to 100. The 
mean pain-related disability score was 32.05±27.34 (scale range, 
0–100). Statistically significant differences were detected for pres-
ence of pain between the ASIA and educational levels (p=0.004, 
chi-square =13.17 and p=0.007, chi-square=13.98, respectively). 
No statistically significant differences were detected between male 
and female patients, acute SCI and chronic SCI patients, traumatic 
and non-traumatic SCI patients, complete and incomplete SCI, and 
tetraplegic and paraplegic patients for presence of pain (p>0.05). 
Conclusion: Most patients with SCI suffer from chronic pain. 
Chronic pain creates difficulties in the daily activities, social and 
work-related activities of these patients.
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EFFEct oF loW poWEr lASEr thErApy on 
pAin 
Kos N., Sedej B.
Medical Rehabilitation Unit, University Medical Centre, Ljubljana,  
Slovenia

Introduction: Because of the analgesic effect soft lasers are used at 
almost all painful conditions and diseases. The therapy is precise 
and accurate and offers safe and effective treatment. Aim: This 
prospective study was designed to assess the analgesics effect of 
low power laser with wavelength of 808 nm on acute pain localized 
in soft tissue. Patients and Methods: The laser system used was 
the Fotona XD-1 diode laser, delivering an out power at the distal 
fiber tip of 1000 mW in continuous wave at the wavelength of 808 
nm. Patients with various musculoskeletal disorders presenting in 
the outpatients clinic were included into study. Their main problem 
was pain. The information’s about the site, the duration and the 
localization of the pain were obtained. We used visual analogue 
scale (VAS) at the beginning and at the end of the therapy to evalu-

ate the intensity of the pain. The patients were treated every day 
ten times. Results: 56 patients were included in the study between 
April 2007 and December 2007. Among them 71.4% were women. 
The average age was 51 years (13–78). The main reasons for pain 
were degenerative changes (57.1%). All other patients had pain 
because of the trauma. The average duration of pain before the 
treatment was 4, 5 months (1–12). Most common localisation was 
shoulder, in 18 (32.1%) patients, 11 (19.6%) patients had problems 
with elbows and 11 (19.6%) patients had pain in fingers of hands 
or legs. Other localisations were less common. 3 patients did not 
complete the treatment, one because of the huge aggravation of 
the pain and two because of other illness. All the others completed 
10 therapies. The mean VAS at the beginning of the treatment was 
7.07 and at the end 3.21, the difference was statistical significant 
(p<0.001). Only one patient who completed therapy, reported a 
little aggravation of the pain (from 6 to 7 according to VAS), one 
reported no pain changes, all the others confirmed improvement.  
Conclusion: The results showed that the laser therapy had very 
good effects on the pain. With the use of Fotona XD-1 diode laser 
the pain diminished for 54% with regard to VAS. 
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thE AcupuncturE in pAin trEAtmEnt: A 
rEviEW
Atín M.A., De Crescenzo L., Martín P., Varela E.
Universidad Complutense de Madrid, Spain

Introduction: Acupuncture consists in the diagnosis and treatment of 
different pathologies, applied by inserting needles in body surface. 
Acupuncture is spreading widely but there are no evidences about 
its efficacy because of the doubts about the placebo effect.  Aim: 
To review the acupuncture efficacy in pain treatment. Methods: 
Selection criteria include reviews and articles from the last eight 
years from the Cochrane Library (11 reviews), PEDro (69 articles), 
MEDLINE (68 clinical trials and meta-analysis), and ENFISPO (11 
articles). Key words were acupuncture and pain. Results: We have 
found references about acupuncture use in different pain treatments: 
Nociceptive: 1) Acupuncture may be useful in pain management 
of diverse dysfunctions: temporomandibular, neck, shoulder, 
epicondylitis, thoracic, low back, hip or knee osteoarthritis, patel-
lofemoral syndrome and foot and ankle injures; 2) It could be an 
elective technique in abdominal and pelvic pain and dismenorrhea. 
It may help in oncologic pain, cephalalgia, migraines and chronic 
pain, including degenerative one, myofascial and fibromyalgia. 
Neuropathic: Acupuncture has been used in post stroke pain and 
periferic neuropathies, as carpal tunnel syndrome, or diabetical 
polineuropathy. Acupuncture acts increasing the somatosensitive 
threshold. This may reduce the intake of analgesic drugs, and it is 
also used in peri and post operative pain. For example, it decreases 
anxiety and depression in pregnancy, when taking drugs is always 
a risk. Moreover, acupuncture might improve the evolution of hi-
perhidrosis, pruritus, papilomas, ulcers and other dermic problems. 
It may ameliorate vascular, endocrin and neurovegetative regula-
tion diseases and also delayed-onset muscle soreness. Conclusion: 
Acupuncture could be safe and useful in the management of dif-
ferent kinds of pain, with an improvement in patients’ health and 
quality of life. However, levels of evidence of this technique are 
inconsistent. There are great variety in the methodology of the stud-
ies, obtaining contradictory conclusions, that should be confirmed 
in larger and more rigorous trials. Therefore, more well-designed 
researches are required. 
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thE EFFicAcy oF topicAl thiocolchicoSiDE 
(muScoril®) in thE trEAtmEnt oF AcutE 
cErvicAl myoFASciAl pAin SynDromE: A 
SinglE-BlinD, rAnDomiZED, proSpEctivE, 
phASE iv clinicAl StuDy 
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Cakmak A., Basat H., Esmailzadeh S.
Istanbul Medical Faculty, Dept. of Physical Medicine and Reha-
bilitation, Istanbul, Turkey

Aims: To evaluate the efficacy of Thiocolchicoside ointment 
applied over the trigger point regions compared to trigger point 
injection and to determine whether the efficacy increased when 
ointment was applied together with the injection in pain control 
in patients with acute myofascial pain syndrome in the cervical 
region. Patients and Methods: Sixty-five patients with acute 
myofascial pain syndrome were recruited in the study. Patients 
were randomized into three groups. The first group received TCC 
ointment onto the trigger points, the second group received 8 mg 
TCC intramuscular injection to the trigger points, and the third 
group received both of the treatments. Treatment was applied for 
consecutive 5 days. Algometric and goniometric measurements, 
and pain severity assessments with VAS were repeated at the 
first, third, and fifth days of the treatment. Results: Pain severity 
measured with VAS was significantly improved after the first day 
in the monotherapy groups and after the third day in all groups. 
While significant improvement was observed in all three groups 
in right lateral flexion measurements, no significant changes were 
observed in the combined treatment group in left lateral flexion 
measurements. Conclusion: Thiocolchicoside can be used in the 
treatment of myofascial pain syndrome and the ointment form 
may be a good alternative particularly in patients who can not 
receive injections.
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corrElAtion BEtWEEn 
tEmporomAnDiBulAr DySFunction 
AnD muSculoSKElEtAl pAin in 
nEuromuSculAr DiSorDErS
Fischer M., Schwarze M., Gutenbrunner C.
Hanover Medical School, Dept. of Rehabilitation Medicine, 
Hanover, Germany

Introduction: Little is known about pain associated with temporo-
mandibular dysfunction in neuromuscular disorders. Aim: To assess 
the association between perceived pain and temporomandibular 
dysfunction in neuromuscular diseases. Patients and Methods: 134 
inpatients with neuromuscular disorder diagnoses were recruited 
from a university ward and given questionnaires to estimate pain 
localization and intensity (numerical pain scale 0–10; categoriza-
tions of average, maximum, and minimum) 4 weeks prior, 1 week 
prior, on examination day, and at examination time. Part of the 
research diagnostic criteria for temporomandibular disorders in-
strument and the temporomandibular index were utilized to assess 
temporomandibular dysfunction. Results: Pain was reported by 116 
patients (85.8%), with mean perceived pain recalled as higher in 
past time for values 5–10. Legs (52.2%) and arms (32.8%) were 
the most common locations for pain localization, but the highest 
Pearson correlations (temporomandibular index versus perceived 
pain) appeared for pain located in trunk and arms. Correlations of 
temporomandibular index and perceived pain (range: 0.23–0.6; 
p<0.01) showed that mean pain was relatively constant, but both 

minimum and maximum perceived pain were progressively lower 
the further back in time either was recalled. No correlation between 
temporomandibular index and diagnosis group existed except for 
acquired myopathy and other neuromuscular diseases. Conclusion: 
These results suggest that the degree of temporomandibular dysfunc-
tion does not correlate with pain according to disease. Instead, there 
might be a common mechanism responsible for pain development in 
specific body regions, which is connected with temporomandibular 
dysfunction. While perceived pain is subject to bias recall, chronic 
and episodic pain level, the higher the level of temporomandibular 
dysfunction, the higher the level of perceived pain.
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WholE BoDy viBrAtion AnD FiBromyAlgiA: 
inFluEncE on muSclE pErFormAncES
Maquet D., Philippe I., Faymonville M., Crielaard J.M., 
Croisier J.L.
Dept. of Motricity Sciences, University of Liege, University Hos-
pital Center, Belgium

Introduction: Whole-body vibration (WBV) is a neuromuscular 
training method that has rapidly gained in popularity in health and 
fitness centres. However, limited data are available about the benefits 
of WBV on muscular performances. Aim: The aim of the study was 
to investigate the effects of WBV in the treatment of fibromyalgia 
patients. In that purpose, we have assessed tolerance of WBV ses-
sions and consequences on physical function and quality of live in 
such patients. Patients and Methods: Eleven women (41±8 years 
old, 69±14 kg) suffering from fibromyalgia (FM) participated in the 
study. During a 5-week experimental period, all patients performed 
static exercises on a vibration platform (30–35 Hz, 1.5–3 mm, 
Gymna Fitvibe Medical®), three times a week. Outcome measures 
were recorded by means of the chair rising test, isokinetic meas-
urements (strength and fatigue protocols), a static endurance test 
and the sit and reach test. Pain was evaluated by means of a Visual 
Analogue Scale (VAS) and a dolorimeter. Other endpoints were 
the Fibromyalgia Impact Questionnaire score (FIQ), the Fatigue 
Severity Scale score (FSS), the Hospital Anxiety and Depression 
score, the Borg scale and the Satisfactory score. Results: Benefits 
of aerobic rehabilitation in fibromyalgia patients have been docu-
mented previously [1]. In our study, muscle performance improved 
in FM patients at the end of the WVB training programs. Significant 
position effects with regard to pain (VAS) and penibility (Borg) 
scores were measured. The results of the satisfaction questionnaire 
indicated that the patients were favourable to benefit from additional 
WBV sessions. Conclusion: This study confirms that fibromyalgia 
patients can perform WBV exercises in safe conditions. The WBV 
could be incorporated into the multidisciplinary approach proposed 
in the treatment of FM patients.
Reference:
1. Maquet D, et al. Value of aerobic rehabilitation in the management of 
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inpAtiEnt trEAtmEnt For FiBromyAlgiA 
in A prm DEpArtmEnt 
Roussos N.1, Miriokefalitakis J.2, Aggeli V.1, Mani V.1, 
Sioutis I.1, Patatoukas D.1 
1PRM Dept. and 2Rheumatology Dept., Asklepieion General Hos-
pital, Voula, Greece

Introduction: Fibromyalgia is an idiopathic multifactorial disease 
with a lot of difficulties in managing treatment of such patients.  
Aim: The aim of the study is to investigate the role of physio-
therapy, occupational-therapy and intensive physical exercises 
as improving factors for patients with fibromyalgia. Patients and 
Method: Eight female patients with fibromyalgia were treated for 
4 weeks in a physical medicine and rehabilitation department, 
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following an intensive program of physiotherapy, occupational-
therapy and intensive physical exercises under medical supervi-
sion, focusing on the continuous physical activity as possible. 
Taking into consideration that psychogenic factors contribute to 
the disease, caregivers and relatives were asked to have the least 
possible interaction and communication with the patients for this 
period. A specially constructed questionnaire has been fulfilled 
before and after treatment, as well as 3 months later in a follow-
up. Pain was estimated with the Optical Analog Scale. Medication 
was excluded for this period for a better control of results. Results: 
All patients reported improvement, decreasing their score in the 
Optical Analog Scale from a mean of 6.3 to 3.1. Three months 
later the improvement decreased from the mean of 3.1 to 4.0. Only 
2 patients reported that they were able to continue the mobilisa-
tion program after discharge. Conclusion: The use of an aerobic 
physical activity program in the Hospital environment supports 
the opinion that the appearance of symptoms of fibromyalgia is 
due to psychogenic and environmental factors. The long term 
improvement of such patients can change the prevalent opinion of 
ambulatory (outpatient) therapy versus inpatient therapy. 
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pEDoBArogrAphic FinDingS in pAtiEntS 
With SEnSory DiSorDErS oF thE Foot 
Roussos N., Aggeli V., Sorras N., Mani V., Patatoukas D., 
Sorras N. 
PRM Dept. Asklepieion General Hospital, Voula, Greece

Aim: To evaluate pedobarographic findings in patients with pain, 
burning sensation and callus formation in the plantar area of the feet. 
Patients and Method: A total of 39 patients with burning sensation, 
callus formation and pain in the plantar area as well as 27 controls 
were included in this study. Pedobarographic measures were ob-
tained from all patients and controls. Pain intensity of patients was 
measured using the Visual Analog Scale. The percentage of pressure 
on forefoot and rearfoot, the surfaces of contact and the points of 
maximum and medium load were measured using static pedobarog-
raphy. The surfaces during walking, the maximum pressure and the 
existence of anterior or posterior instability were measured using 
dynamic pedobarography. The center-of-pressure sway as well as 
its variation was measured for evaluation of balance. Results: The 
percentage and the surface of pressure in the forefoot were positively 
correlated with the pain and burning sensation. The sway width in 
the patient group was higher than in the control group. The Visual 
Analog Scale score was negatively correlated with the existence of 
point of maximum load in the forefoot. Maximum pressure during 
walking was positively correlated with callus formation. The grade 
of maximum pressure in the forefoot was positively correlated with 
sway length and sway width (p<0.05). Conclusion: Pedobarography 
may become a useful technique to determine foot pressures, walking 
and balance problems in painful feet with callus formation. 
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pEDoBArogrAphic FinDingS in 
poSturAl SWAy, For pAtiEntS With KnEE 
oStEoArthritiS - A pErSpEctivE StuDy, 
prE AnD poSt opErAtion, For KnEE 
rEplAcEmEnt (protocol prESEntAtion) 
Roussos N., Farmakides A., Aggeli V., Sorras N., 
Lagogiannis N., Michos I. 
Fourth Orthopaedic Dept. and PRM Dept. Asklepieion General 
Hospital, Voula, Greece 

Aim: Knee mobility is of tremendous importance in gait cycle, not 
only during swing phase, but in shock absorption and mid stance 
phase as well. Knee arthroplasty interferes with knee movement 
during gait cycle. Patients with osteoarthritis have usually difficul-
ties in keeping their Center of Gravity in their supporting base, due 

to the deformity of the knee joint and pain. As a result of this, they 
are moving anteriorly-posteriorly and side to side enlarging their 
body sway. The prosthesis type which will be used can modify the 
gate parameters (Andriacchi et al. 1986), as well as the body sway. 
Prostheses with mobile polyethylene have the advantage of applying 
less pressure to contact surfaces (Cheng et al. 2003). The aim of 
the study is to investigate whether subjects with knee osteoarthritis 
have reduced static postural sway after knee replacement, as well 
as to compare differences between fixed and mobile polyethylene. 
Method: Subjects with symptomatic and radiographic knee OA, 
undertaking knee operation, will be included in the study. A control 
group of at least 40 controls with asymptomatic and clinically normal 
knees, will be used. Patients will be divided in 2 groups: the first will 
use stable polyethylene wear and the second mobile polyethylene 
wear. the placement of the patients into the groups will be done al-
ternatively, the day before the operation. evaluation of the static body 
sway and pressure distribution, will be done before the operation and 
6 months after. The study will include static pedobarography and 
stabilometry. A force platform from physical support italia will be 
used. Findings will be compared with the control group. Differences 
between the 2 operated groups will also be recorded. 
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chAngES in poSturAl SWAy, in pAtiEntS 
With vAruS KnEE – prE AnD poSt 
opErAtion FinDingS With uppEr tiBiAl 
oStEotomy – pErSpEctivE StuDy, 
protocol prESEntAtion
Roussos N.1, Takakis K.1, Farmakides A.2, Malakou D.2, 
Hatziagorakis V.2, Mitsis V.2

1Sixth Orthopaedic Dept. and 2PRM Dept. Asklepieion General 
Hospital, Voula, Greece

Aim: In the knee, the articular compressive stresses can be de-
creased by diminishing the load or by enlarging the articular 
weight-bearing surfaces. The ideal treatment combines both pos-
sibilities. This can be attained by correcting any flexion contracture 
with the displacement of the patella tendon anteriorly and recen-
tring the load. After correcting the flexion contracture, an upper 
tibial osteotomy is planned to bring the compressive force back to 
the centre of the weight-bearing surfaces, in order to re-establish a 
symmetrical distribution of the compressive stresses in the joint. 
Tibial osteotomy allows accurate correction of the varus deformity 
and anterior displacement of the patella tendon. Results are good if 
a sufficient overcorrection has been achieved. Distribution of the 
loads in a static pedobarogram must come back to the normal, as 
well as the surface and the velocity of the correcting movements in 
stabilogram. Method: Subjects with symptomatic and radiographic 
varus knee, undertaking knee operation, will be included in the 
study. A control group of at least 30 controls with asymptomatic 
and clinically normal knees will be used. Patients will be evalu-
ated in body sway, as well as in static and dynamic analysis of 
the pressure distribution, before the operation and 6 months after. 
the study will include static and dynamic pedobarography and 
stabilometry. A force platform from physical support italia will be 
used. findings will be compared with the control group. 
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compAriSon oF EFFicAcy BEtWEEn 
liDocAinE ADminiStrAtion AnD phySicAl 
thErApy moDAlitiES in pAtiEntS With 
FiBromyAlgiA DiAgnoSiS AFtEr SurgicAl 
intErvEntion
Kalpakcioglu B.1, Altınbilek T.2, Erdoğdu E.P.3

1Haydarpasa Numune Hospital Physical Therapy and Rehabilita-
tion Clinic Istanbul; 2Fizyocenter Treatment Center; 3Boğaziçi 
Polyclinic, Turkey
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Objective: Fibromyalgia syndrome (FMS) is a disease, character-
ized by pain and tender points. Treatment of fibromyalgia includes 
several alternative methods, such as laser, acupuncture, hypnosis 
and administration of local anesthetics. We aimed to compare the 
effects of physical therapy modalities and injection of local an-
esthetics (LA) into trigger points and scar tissues due to previous 
surgery, in patients diagnosed with FMS after surgical intervention. 
Patients and Method: Demographic features of the patients were 
highly similar, and before the treatment there was no difference 
in measurement between the groups. Severity of pain (p=0.011), 
morning stiffness (p=0.004), sleeplessness (p=0.001), number of 
tender points (p=0.012), psychological status (p=0.003), functional 
evaluation (FIQ) (p=0.006) values were significantly lower in LA 
injection group compared to group who received physical therapy 
modalities. According to the control examination 4 weeks after 
the completion of the treatment, measures were also in favor of 
LA injection in terms of severity of pain (p=0.001), morning stiff-
ness (p=0.001), sleeplessness (p=0.001), number of tender points 
(p=0.001), psychological state (p= 0.0031), functional evaluation 
(FIQ) (p=0.001), in comparison with the physical therapy modali-
ties. Conclusion: Injection into surgical scar and trigger points in 
patients diagnosed with fibromyalgia after surgical intervention, 
proved to produce a significant improvement in pain, morning 
stiffness, sleeplessness, lowering in number to tender points, and 
better psychological state and functionality, rather than physical 
therapy. 
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iDEntiFicAtion oF myoFASciAl triggEr 
pointS By computAriZED thErmogrAphy 
Balbinot L.F., Ávila A.O., Zaro M.A. 
UDESC, Master Degree Program in Biomechanics, Florianópolis, 
Brazil 

Introduction: Computerized thermography, system with ability 
to capture the infrared light emissivity of any reflexive surface, 
is part of the current arsenal of instrumentation in biomechanics. 
Using this methodology, it is possible to evaluate the physiology 
of thermical maintenance through its skin surface representation.  
Aim: The aim of this work is to evaluate the thermography as the 
identification method of myofascial trigger points, been chosen 
the trapezius muscle as study focus since it is one of most affected 
body regions concerning myofascial syndrome. This syndrome 
is highly prevalent and historically sub-diagnosed as it requires 
expert professionals to establish its diagnostic, through physical 
examination. Patients and Methods: The participants of this study 
were gathered as a sample of thirty persons, fifteen men and fifteen 
woman, ages between twenty three and seventy years (32.5 years 
in average). The algometry by pressure, highly validated method 
on previous works, has been used as part of physical examination 
to confirm the thermography events. The equipment used to col-
lect the thermograms was an infrared camera with digital image 
processing, with thermical sensitivity for spectral ranges from 7 
to 12 μm, appropriate for medical diagnostic utilization; the error 
index for measurement on this equipment is either 2% or 2°C. 
It has been used a dynamometer, clock type, for the algometry, 
commercially available for clinical use, which makes possible to 
evaluate the applied pressure to the focal point. The trigger point 
identification was based in a pain diagram filled by the own subject 
using previously validated parameters. The imaging evaluation 
was done using a descriptive analysis, having been taking in con-
sideration the thermographic event corresponding to the trigger 
point, the hot spot or a discoid shaped surface, with one or more 
degrees Celsius hotter if compared to the neighbour reference 
point. Algometry was used in this work as reference method It was 
applied descriptive statistics for evaluate sensibility and specificity 
in trapezius Myofascial Syndrome diagnoses. Results: A totality of 
250 trigger points had been founded: 198 (79.20%) identified by 
algometry and thermography; 41 points (16.40%) by thermography 
only; 11 (4.40%) identified by algometry only. Conclusion: It was 

concluded that the thermography is an appropriated method for 
Myofascial Syndrome diagnostic on trapezius muscle.
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BAcK pAin in hEmoDiAlySiS pAtiEnt
Silva A.I., Maia M., Alves A., Abreu S., Festas M.J.
Hospital São João-EPE, Physical and Rehabilitation Medicine 
Dept., Porto, Portugal

Introduction: Access-related infections are a leading cause of mor-
bidity and mortality among hemodialysis patients. Staphylococcus 
aureus bacteraemia accounts for 25% of these episodes and its 
haematogenous complications include endocarditis, pneumonia, 
osteomyelitis, abscess formation and empyema. The leading pre-
senting symptom in epidural and paravertebral abscesses is back 
pain. Fever does not have to be present in hemodialysed patients 
with vertebral osteomyelitis or epidural abscess. Clinical Case: 
ARL, 63-year-old, female, Caucasian, with obesity, left lower 
limb amputation and type 2 diabetes mellitus undergoing chronic 
hemodialysis because of end-stage renal failure. In a session of 
hemodialysis the patient presented inflammatory signs around the 
central venous catheter (CVC). Samples were collected with cotton 
swab to perform culture that was positive to methicillin-resistant 
Staphylococcus aureus. The CVC was removed and intravenous 
vancomycin and gentamycin commenced. A week after hospital 
admission the PRM evaluation was requested. The patient started 
to complain of left back pain that was exacerbated by trunk move-
ments and during nocturne period. Analgesic therapeutic offered 
only partial relief. There was no trauma history. On physical 
examination no neurological deficit was elicited or cutaneous le-
sions like vesicles were seen. Dorsal X-rays were non-diagnostic. 
A MRI of the dorsolumbar spine disclosed a left antero-lateral 
paravertebral abscess from D6–D9 with extension to the epidural 
space. Conclusion: Hemodialysis patients are often at risk from the 
complications of the bacteraemia. Back pain should raise suspi-
sion of paravertebral and epidural abscesses. The authors present 
this clinical case to illustrate the importance of being aware of 
recent-onset back pain in hemodialysis patients with a recent or 
current episode of Staphylococcus bacteraemia because the most 
effective treatment of paravertebral and epidural abscess is early 
diagnosis of these pathologies.
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thE rolE oF phySicAl AgEnt moDAlitiES 
For rEDuction oF pAin in A pAtiEnt With 
chArlin’S SynDromE 
Ilieva E.M.1, Hristamian V.2, Papathanasiou G.1

1Clinic of Physical and Rehabilitation Medicine, Medical Univer-
sity, Plovdiv; 2Clinic of Maxillofacial Surgery, Faculty of Dental 
Medicine, Plovdiv, Bulgaria

Introduction: Charlin’s syndrome has been rarely described in 
the general medical literature. Its incidence is 5/100 000 (2). It is 
manifested by severe pain (1) localized in the area of the nasociliar 
nerve and the sphenopalatinal ganglion. Patients suffering from 
Charlin’s syndrome pose serious difficulties to physicians, as far 
as the differential diagnosis is concerned, frequently resulting in 
misdiagnosis and use of ineffective therapies. Aim: The aim of the 
case-study was to assess the effect of a complex treatment, includ-

J Rehabil Med Suppl 47



248 ECPMR – June 3–6, 2008, Brugge

ing physical agent modalities for achieving a rapid pain relief 
and reducing the application of drugs in a patient with Charlin’s 
syndrome. Patient and Methods: A 63-year-old female presented 
with an 8-year history of severe right-sided facial pain irradiating 
to the middle of the face that has caused discomfort and prevented 
her from performing everyday activities (eating, talking, washing 
her face, cleaning the teeth). The diagnosis was confirmed by an 
EMG test – stimulation electromyography found a prolonged la-
tency time of the first reflex response – 41 ms, and by the positive 
Bonen test. For the evaluation of the results the Verbal Analogue 
Scale and McGill’s Pain Questionnaire were used. According to 
V.A.S the patient was staged as III-IV rate; according to McGill’s 
Pain Questionnaire she was determined to have 27%. The physical 
therapy applied included intranasal iontophoresis with Lidocain and 
ultraphonophoresis of a non-steroid anti-inflammatory drug. Results: 
After a 10-days treatment we achieved a rapid and lasting analgesic 
effect with a simultaneous reduction of drug utilization. The pain 
relief after the treatment was evaluated by: VAS – reduction to the 
I rate and McGill’s Pain Questionnaire – to 12%. The numbness 
and the increased secretion also were reduced. The patient’s abili-
ties to perform everyday activities were restored with significant 
improvement of the quality of life. These results were valid at the 
follow-up after 4 months: the patient does not have any symptoms 
that disturb her everyday activities and she does not need any drugs. 
Conclusion: The physical agent modalities might be of great benefit 
in the complex treatment of Charlin syndrome.
References:
1. Raichev I, Raichev R. Topical and clinical syndromology in neurology, 
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EFFEct oF Butulinum toXin in trEAtmEnt 
oF hEmiplEgic uppEr limB pAin: StuDy in 
18 pAtiEntS With uppEr limB SpASticity
Gandolfi M., Rama R., Acler M., Manganotti P.,  
Fiaschi A., Smania N.
Dept. of Neurological and Vision Sciences, Neurological Rehabili-
tation Unit-G.B. Rossi University Hospital, Verona, Italy

Introduction: Upper limb pain is a common symptom in patients 
with stroke interfering with rehabilitation, motor function and 
quality of life (1). The most of the scientific literature regarding 
the causes of hemiplegic shoulder pain after stroke is focused on 
the role of the gleno-omeral subluxation (2) in the early stage after 
stroke. Only few data are reported to understand the etiopathology 
of shoulder pain in the chronic stage after stroke. Aim: To assess the 
effects of botulinum toxin A (BT-A) on upper limb pain associated 
with spasticity and on patient disability. Patients and Methods: We 
enrolled 18 patients (at least six months after stroke) with upper 
limb pain associated with shoulder adductor and elbow flexor 
spasticity. One-time injection of BT-A into the pectoralis major 
and biceps brachii on the hemiplegic side was performed.Outcome 
measures were Modified Ashworth Scale, Visual Analogue Scale, 
and Bhakta Questionnaire. Patients were submitted to two evalua-
tion sections. The first consisted of 2 clinical evaluations performed 
in the month before treatment (baseline), the second consisted of 
5 clinical evaluations performed immediately before, 15 days, 1 
month, 3 months and 6 months after the treatment. Results: No 
significant changes there were in outcome measures during the 
first evaluation session, while a clearly significant (p<0.01) pain 
and spasticity reduction and disability decrease occurred in the 
second evaluation session. Conclusion: Pectoralis major and bi-
ceps brachii BT-A injection were effective in the management of 
shoulder pain in spastic hemiplegic patients. The results suggest 
the role of spasticity in post-stroke shoulder pain. 
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lASErothErApy oF loW BAcK pAin 
Mandic M.
Clinic of Physical Medicine and Rehabilitation, Nis, Serbia

Lumbar syndrome includes symptoms and clinical signs during 
the degenerative disorders of lumbar spine which are developed 
after the irritation of the free nerve endings of the spinal nerve in 
soft tissues of a vertebral segment or after the compression of the 
spinal nerve root in the area of intervertebral canal or cavity. It is 
clinically manifested mainly in three forms: acute lumbago, acute 
compressive radiculopathy, lumbal insufficiency. Laser treatment 
has a lot of advantages: it is non-invasive, painless and shorter than 
other methods. The examination includes 40 patients, hospitalized 
at the Clinic of physical medicine and rehabilitation in Nis, Serbia, 
with acute lumbar pain syndrome and detailed diagnosis (history, 
clinical examination, X-ray of the LS, EMG, etc.) The first and 
second group patients were treated by semi conductive low power 
HeNe laser, output power 150mW diodes, 780nm wave length and 
10–10 000Hz freq. (the freq. which was used was 70 Hz–5000 Hz).
Total time is 6 min, and the total emitted energy is 30 J. 40 patients 
were treated by the laser radiation all suffering the LPS: the first 
group – 20 patients with low freq. 70 Hz, the second group 20 
patients with high freq. 5000 Hz. According to the kind of the LS 
spinal disorder and the degree of the difficulties, the most frequent 
is lumboischiadica, 40% in the group treated by low freq. and 45% 
in the group treated by high freq. laser radiation. Ischiadica takes 
27% of all laser treated patients, lumbago 20%; insufficientia dorsi 
7.5%, radiculopatia compressiva was the rarest disorder, 2.5%. 
There was no significant difference in the terms of statistics in the 
patients treated by the different freq. laser radiation. The intensity of 
the pain was graded after each session, both groups. The analgesic 
effect, shown in this study, is estimated as a very fast and powerful, 
with average reduction of pain after 5 treatments, and in 75%–90% 
patients the success is complete. The group treated by the low freq. 
laser (70Hz) had the elimination of pain after 7.05 treatments, the 
other group (5000Hz) after 8.04 for 15 pain-eliminated patients. The 
results show that low freq. has faster effect but the final results are 
individual due to the pathogenic state of the patient.
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pAgEt BonE DiSEASE: DEAling With 
oSthEoArthritiS
Rodrigues L., Azevedo T., Lobarinhas A., Canas P. 
S. Marcos Hospital, Physical Medicine and Rehabilitation Dept., 
Braga, Portugal

Introduction: Paget Bone disease is a localized disorder of bone 
remodeling that typically begins with excessive bone resorp-
tion followed by an increase in bone formation. This leads to a 
structurally disorganized mosaic of bone (woven bone), which is 
mechanically weaker, thus more susceptible to fracture than nor-
mal adult lamellar bone. Approximately 70–90% of patients with 
Paget disease are asymptomatic; however, a minority of patients 
experience various symptoms, including bone pain, secondary 
osteoarthritis (when Paget disease occurs around a joint), bony 
deformity (most commonly bowing of an extremity), excessive 
warmth, and neurological complications (caused by the compres-
sion of neural tissues). The disease typically does not spread or 
extend across joints. Aim: Diagnosis and dealing ostheoarthritis 
secondary to Paget bone disease. Patients and Methods: A 50-
year-old patient diagnosed Paget Bone Disease of the Iliac bone 
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(since May 2004) being treated with bisphosphonates presented 
with an unusual pattern of disease with pain and limited ROM of 
the shoulder joint (on leave?); MRI (October 2007) showed a slight 
acromial-clavicular arthritis. Results: The patient was submitted to 
a specific rehabilitation programme (40 sessions) after which he 
regained normal articular amplitude and was able to return to his 
professional activity. We present a quantitative assessment of the 
tracer kinetics pre-and-post rehabilitation programme. Conclusion: 
A well designed rehabilitation programme may represent a valuable 
role dealing with ostheoarthritis due to Paget Bone Disease.

p367
EFFicAcy oF StrEtching EXErciSE 
immEDiAtEly AFtEr injEction oF 
mEthylprEDniSolonE AcEtAtE in thE 
trEAtmEnt oF triggEr pointS 
Emad M.R., Mirshams S., Hadianfard M.J., Ashraf A.R.
Shiraz University of Medical Science, Physical Medicine and 
Rehabilitation, Shiraz, Iran

Introduction: Trigger points have been described as a common cause 
of pain in clinical practice and an extremely common source of 
musculoskeletal pain. Indeed, epidemiologic studies have claimed 
that trigger points are the principal cause of pain in 85% of patients 
offending a pain center. Aim: Trigger points injection can effectively 
inactive trigger points and provide symptomatic relief. Efficacy of 
injection in the treatment of trigger points depends strongly on the 
technique of trigger point injection. This study compares muscle 
stretching immediately after injection of methyl prednisolon vs. in-
jection without stretching in the treatment of trigger points. Patients 
and Methods: Patients with trigger point in gluteal muscles were 
recruited using strict inclusion and exclusion criteria from Shiraz 
medical school clinics. Subjects under went 2 office visits and 2 
phones follow up. All patients received injection of lidocaine and 
methyl prednisolon. In group A injections were performed without 
stretching. In group B stretching of injected muscle was done 
immediately after injection. Evaluation measure tools were 0-10 
NRS, VAS and BPI. Results: In respect to VAS there was statistical 
significant difference between both groups 1 month after injection. 
In respect to NRS, there was statistical significant difference be-
tween both groups 1 month and 2 months after injection. But there 
was no statistical significant difference between both groups in all 
measurement aspects of BPI except mood. Conclusion: Muscle 
stretching immediately after injection was more effective at least 
up to 2 months than injection without muscle stretching in the 
symptomatic treatment of gluteal trigger points. 
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thE opportunitiES oF Art mEthoDS AnD 
tEchnologiES in rEAliZAtion oF thE 
rEproDuctivE Function oF hAnDicAppED 
pEoplE
Voznesenskaya J.
Clinic of Reproduction ‘Altra Vita’, Moscow, Russia

The life quality of handicapped people ensures with a complex 
of rehabilitative measures which include medical, psychological, 
pedagogical and informative aspects. At first, after a trauma people 
had to solve a great deal of medical problems, but later, the crea-
tion of a family of full value became actual. Not long ago the only 
opportunity to solve this problem was adoption, which was rather 
difficult to realize, in its turn. Modern methods and opportunities 
of in vitro fertilization can help us settle this problem actually 
in every case. The most frequent diseases which make patients 
turn to the Clinic for help are: a spinal trauma in different levels 
of the column, tumors of the spinal brain, degenerative diseases 
of the nervous system. As a result of these diseases, our patients 
usually have either obstructive azoospermia or retrograde ejacu-
lation. According to literature, it is possible to receive sperm in 
almost 100% of cases and make ICSI. There are several types of 
receiving sperm: – MESA – micro-epididymal sperm aspiration; 
– PESA – percutaneous epididymal aspiration; – TESE – testicular 
sperm extraction after surgical biopsy; – TESA – testicular sperm 
aspiration. The pregnancy rate by using this method is 28–32% 
and does not differ from the efficiency of IVF which was carried 
out in virtue of other reasons. One of the most frequent discussed 
questions is the risk of fetus abnormalities and pregnancy pathol-
ogy. Numerous researches have proved that ICSI does not increase 
the probability of fetus abnormalities and the frequency of fetus 
pathology is the same as in the overall population. Considering the 
above mentioned information, we would like to begin to elaborate 
this problem and to offer our government a complex of measures 
regarding this theme.
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ElEctroStimulAtion in thE thErApy oF 
thE poSt-proStAtEctomy incontinEncE
Hoffmann W., Hoffmann S.
Klinik Park-Therme Badenweiler, Germany

Introduction: The wide-spread application of the electrostimu-
lation therapy in the treatment of post prostatectomy urinary 
incontinence is based on only very few prospective randomized 
controlled studies. The presented three-armed prospective 
randomized study compares an exclusive physiotherapeutic 
behavioural training with an additional anal or perineal elec-
trostimulation therapy. Aim: Does the additional application of 
electrostimulation cause any advantage compared with physi-
otherapeutic behavioural training alone in post-prostatectomy 
incontinence? Patients and Methods: Each therapy modality 
covered 60 patients who were analyzed regarding parameters of 
incontinence, standardized quality of life parameters (QLQ-C30) 
and noted equipment data. The data acquisition took place with 
admission (T1), and dismissal (T2) from an inpatient rehabilita-
tion program, as well as after three months (T3). Results: In each 
therapy arm a significant effectiveness could be proven regarding 
urinary incontinence and quality of life parameters. In the therapy 
comparison the additional application of the electrostimulation 
therapy proved superior to the exclusive behavioural training. 
However, these results could only be gained in a subgroup 
with high compliance because the analysis of the equipment 
data resulted in an unsatisfactory compliance and an extremely 
high rate of incorrect applications in particular in the case of 
ambulatory use of the electrostimulation therapy. The perineal 
electrostimulation therapy exhibited a clearly higher accept-
ance and a smaller side effect rate and was superior according 
to the parameters of incontinence. Improvements of the quality 
of life cores were obtained essentially only during the 4-weeks 
inpatient rehabilitation program. The quality of life items are not 
changed by the additional employment of the electrostimulation.  
Conclusion: An electrostimulation therapy is a sufficient therapy 
regimen for the treatment of third grade postprostatectomy 
urinary incontinence but only if the compliance is sufficient. 
An intensive supervision of therapy with regular control of the 
equipment use is indispensable.
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QuAlity oF SEmEn in pAtiEntS With A 
SpinAl corD injury - A criticAl rEviEW
Zemack G.1, van Kuppevelt H.J.M.1, Geurts A.C.2

Dept. of Rehabilitation Medicine, St. Maartenskliniek1 and Rad-
boud University Medical Centre2, Nijmegen, The Netherlands

Introduction: The practice of cryopreserving semen in patients 
with a spinal cord injury in the period between 2 weeks and 1 
year after injury can be questioned. Aims: To answer the fol-
lowing questions; 1) is collection of fresh semen in the chronic 
(>1 year) phase after spinal cord injury (sci) to prefer above 
cryopreservation of semen in the acute (<2 weeks) or subacute 
(2 weeks-1 year) phase, 2) must semen be collected in the acute 
phase in order to obtain sufficient quality and, 3) is it always 
possible to collect fresh semen in the chronic phase. Methods: 
Critical literature review. Questions were compiled using the 
pico-method. A systematic search of free text and mesh terms 
regarding the condition of interest (sci and synonyms; 17 terms) 
and outcome measures (fertility measures; 38 terms) was carried 
out. There was no restriction regarding study design. databases 
searched were pubmed and central. Results: Of the 1266 records 
identified 1246 were excluded at level 1 (title or abstract) or level 
2 (full text) if sufficient information pertaining to diagnosis, 
ejaculation or semen quality, or time after sci was not presented. 
The included articles relating to the first (5 articles) and second 
(2 articles) question presented insufficient evidence. 13 articles 
presented data on ejaculation failures in the chronic phase. 
Conclusions: There is insufficient evidence to support advice 
against ejaculating and cryopreserving semen in the subacute 
phase. Ejaculation failure occurs in the chronic phase, a setting 
in which cryopreserved sperm can be useful.

p371
optimAl FrEQuEncy oF ElEctricAl 
StimulAtion to promotE BoWEl 
Emptying in SpinAl corD injurED rAtS
Joo M.C.
Physical Medicine & Rehabilitation, Wonkwang University, School 
of Medicine, Iksan Jeonra buk-do, South Korea

Introduction: Loss of bowel function, that is, the difficulty of 
defecation is one of the major symptoms in spinal cord injured 
patients. It requires frequent attempts to empty the bowel and 
manual removal of stool to prevent fecal impaction. The sacral 
nerve electrical stimulation (SNES) has been used to promote 
bowel emptying in the spinal cord injured animals or patients. 
However, optimal parameter of SNES to promote bowel empty-
ing was not established yet. Aim: The aim of this study was to 
investigate the effectiveness of promote bowel emptying at spinal 
cord injured rats and if it worked, we tried to find the optimal 
parameters for stimulation. Patients and Methods: A total of 

31 adult Sprague-Dawley female rats were used. Animals were 
food-deprived for 15 h prior to surgery. A complete spinal cord 
trans-section was performed surgically at the T10 cord level. 
The electrodes for electrical stimulation were implanted to 24 
rats in the sacral spinal cord region (S2~S4). Intensity of stimu-
lation was determined by the half of the movement threshold 
and stimulation width was identically 300us. Frequencies were 
10-Hz, 30-Hz, and 50-Hz, for each group. Electrical stimulation 
was applied 4 hours per day (2h/2h, morning/evening) from the 
first evening of the operative day. The sensory threshold was 
measured using touch test sensory evaluator (TTSE, Stoelting 
Co.,U.S.A) and motor function was also measured according 
to BBB locomotor rating scales. We measured the body weight 
(BW), the amounts of consumed food and water in each animal, 
as well as the number and the weight of fecal pellet every morn-
ing. After 1 week, all rats were sacrificed for immunostaining of 
Fos protein. Results: The stool output was significantly higher 
in the group of 30-Hz stimulation from post-operated 2nd days 
to post-operated 6th days than other frequency groups or spinal 
cord injured only group. Conclusion: These results suggest that 
electrical stimulation could be used to promote bowel empty-
ing in spinal cord injured patients and it is important to use 
an optimal frequency of stimulation for best improvement of 
bowel symptoms.
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nEurogEnic BlADDEr AnD cEntrAl 
DiABEtES inSipiDuS in A SinglE pAtiEnt
Leonardo D., Melo P., Batalha I., Reis V.,  
Vasconcelos M.A.
Centre of Rehabilitation Medicine from Alcoitão, Service of Pae-
diatric Rehabilitation & Development, Estoril, Portugal

Introduction: Neurogenic bladder (NB) refers to dysfunction of 
the urinary bladder due to disease of the central nervous system 
or peripheral nerves involved in the control of micturition. 
Diabetes insipidus (DI) is characterized by excretion of large 
amounts of diluted urine, which cannot be reduced when fluid 
intake is reduced. DI is caused by a deficiency of antidiuretic 
hormone (central DI) or by an insensitivity of the kidneys to that 
hormone (nephrogenic DI). Aim: To describe the rehabilitation 
approach in a clinical case where NB and DI are present in the 
same patient. Patients and Methods: 15-year-old male (birth 
date: June 5th 1992). Hydrocephalus diagnosed in the neonatal 
period. Ventriculoperitoneal shunt placement at 18 days of life. 
We present relevant clinical data from 2002 to the present date. 
Results: August 2002: episode of severe headache and vomit. 
MRI: cystic-like lesion with right thalamic local invasion. Sur-
gery: tissue removal and placement of new shunt. Pathology: 
astrocytoma grade II. September 2004: progressive urinary 
incontinence. Urodynamic investigation: NB with low capac-
ity, high reactivity of detrusor, low compliance, proprioceptive 
dysfunction, high-pressure voiding. Initiated oxybutynin. March 
2005: hypopituitarism detected. After initiation of medication 
with growth hormone, clinical worsening of urinary incontinence. 
October 2006: lumbar right scoliosis detected. CT scan revealed 
L2 hemivertebra, incomplete posterior sacral fusion, end-sacral 
dysplasia, sacral stenotic central canal. Associated medullar 
compression. September 2007: central DI diagnosed and initiated 
desmopressin. Clinical improvement of urinary incontinence. 
Conclusion: The urinary incontinence is potentiated by two 
different causes: NB due to medullar compression from the L2 
hemivertebra and central DI aggravated after initiation of growth 
hormone. The medication with oxybutynin and desmopressin 
improved the urinary symptoms.
References:
1. Majzoub JA, et al. Diabetes insipidus: clinical and basic aspects. Pediatr 
Endocrinol Rev 2006; Suppl 1: 60–5.

2. Chancellor M, et al. Pharmacotherapy for neurogenic detrusor overactivity. 
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rEhABilitAtion trEAtmEnt in urinAry 
incontinEncE in multiplE SclEroSiS
Atín M.A., Jimenez A., Muñoz S., Ballestero R.
UCM, Dpto Medicina Fisica Y Rehabilitacion, Madrid, Spain

Introduction: Pelvic ground dysfunction affects an average of 
50%–90% of Multiple Sclerosis patients during their evolution 
(1). Pelvic floor muscle weakness interferes with bladder reservoir 
and inadequate voiding coexists with an increased frequency. Uro-
dynamic findings point out to detrussor neurogenic hyperactivity 
associated, in many cases, with bladder- sphincter dysinergia (2). 
Although there are many papers studying pelvic floor rehabilitation 
in non neurogenic population (3), there are not so many related to 
patients with partial denervation of pelvic ground. Some therapeutic 
methods such as pelvic floor training, biofeedback and electrical 
neuromuscular stimulation seem to achieve a significant improve-
ment in the urinary symptoms of patients with MS (4). The objec-
tive of this study is to investigate the effectiveness of a program 
of pelvic control with biofeedback (5), pelvic floor training and 
both combined, with electrotherapy as a co- adjuvant, to inhibit 
neurogenic bladder through stimulation of the posterior tibiae nerve 
(6,7). Material and Method: 32 subjects (men and women) fulfilled 
the inclusion criteria. Patients were evaluated before treatment, at 
the end of the treatment and three months after, measuring: pelvic 
floor muscle, urodynamic, Pad-Test, mictional diary, incontinence 
impact questionnaires (IIQ-7), urogynecologic distress – UDI-6 
and Multiple Sclerosis Quality of Life Questionnaires MSQoL-54. 
Conclusions: provisional results suggest treatment, can reduce 
urinary symptoms in the MS population studied. Results are yet to 
be evaluated before obtaining definitive conclusions. 
References: 
1.  Fingerman JS, Finkelstein LH. The overactive bladder in multiple sclerosis. 
J Am Osteopath Assoc 2000; Suppl 3: S9–12.
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rEhABilitAtion protocol on EFFort 
urinAry incontinEncE in prEgnAnt 
WomEn
Atín M.A., Robledo M., Guillen M., Martín P.
Introduction: The effort Urinary incontinence (UI) reach a important 
prevalence during pregnancy and post-childbirth (32% and a 64%). 
Main risk factors are biomechanical disturbances, hormonal changes 
and the childbirth traumatism, worsening with multiparity. LA IU 
appears with efforts that increase intra-abdominal pressure, when 
the intra-bowel pressure surpasses the maximum intra-urethral 
pressure, as cough and sneeze. In serious cases it appears with a 
minimum activity as deambulation. Numerous studies speak of 
Physiotherapy as post-childbirth UI treatment. Nevertheless it is not 
clear the paper it plays as preventive factor during pregnancy. We 
considered it necessary to study the position physiotherapy has in 
preventive UI incontinence after childbirth. Material and Method: 
Physiotherapy treatment objectives include decreasing pregnancy 
patho-mechanical disturbances and perineal automatism reeduca-
tion: Sacroiliac and/or sacrococcigeal joint dysfunctions treatment, 
thoracic diaphragm tone imbalance correction, abdominal and 
pelvi-trochanteric muscle tone imbalance treatment and pelvic floor 
muscular work. Guidelines for pelvic floor domiciliary exercises will 

be provided. Results: Initial evaluation will be performed using: Pad-
test, muscular pelvic floor evaluation with scales: modified Oxford 
and PERFECT; dynamic and passive surface electromyography; 
osteotendinous structures tensional tests to objetivate lumbopelvic 
biomechanical disturbances. Patients will be evaluated in the begin-
ning and 24, 34 weeks and 3 months after childbirth. Conclusion: 
Should this protocol be included into a multidisciplinary treatment 
program of pregnant women with UI, it could be possible to dimin-
ish prevalence of post-partum UI improving pelvic floor conditions 
and increasing quality of life.
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A rEhABilitAtivE trEAtmEnt For 
FlAtFoot: A cASE rEport
Atín M.A., Ballestero R., Martín P.
Universidad Complutense de Madrid, Spain
Introduction: Flatfoot is a confused concept including all foot altera-
tions that are shown with a decrease in the height of the Internal Arch 
(IA), independently of its etiology and its repercussion on the whole 
body. Viladot defined it as the deformity in valgus of hindfoot associ-
ated with a collapse of the IA. Kapandji emphasized the muscular 
insufficiency. Principal etiological factors are hyperlaxity and mus-
cular imbalances. We differentiate the functional flatfoot, reversible 
by the application of conventional treatments, corrected in unload by 
means of passive manoeuvres and influenced for genetics or external 
factors; and the structural one, not reversible, it’s not correctable and 
it’s influenced for congenital factors or for the first stages of the life. 
The functional flatfoot could be corrected by muscular rebalancing. 
Though the conventional treatment is the orthopaedic one, it is 
necessary an integrated, personalized and specific treatment with 
the combination of orthopodology and physiotherapy. Aim: Show 
the effectiveness of physiotherapy treatment in pediatric flatfoot. 
Material: We present a clinical case of an eleven-year-old patient 
with valgus flatfoot and juvenile hallux abductus valgus, without pain 
but with postural disbalances. Physiotherapy aims were to strengthen 
elevators of the AI, to rebalance the lower limb musculature and 
to re-educate posture, propioception and gait. The patient follows 
a treatment of manual kinesitherapy and domiciliary re-education 
exercises. Results: After seven months with orthopaedic treatment 
and daily exercises, HAV diminished, AI increased, calcaneus valgus 
decreased (from 10ºL and 6ºR, to 1º and 3º respectively) and also 
varus of the distal third of the leg (from 7ºL and 5ºR, to 3º and 4º). 
Posture, balance and gait clearly improved. Conclusions: An altera-
tion or deformity in the foot is always accompanied of anomalies 
of the top segments. We cannot tackle the foot and its pathology as 
an isolated case, but as an integral part of the body. Physiotherapy 
can improve the results of conventional orthopaedic treatment in 
functional flatfoot but more studies are needed. 
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viDEouroDynAmic FinDingS in pEDiAtric 
pAtiEntS With SpinAl corD DiSEASES
Gunduz B., Bardak A.N., Erhan B., Tekin N.
Ministry of Health Istanbul, Physical Medicine and Rehabilitation 
Training Hospital, Istanbul, Turkey
Objective: Our aim is to evaluate the videourodynamic findings 
and methods of bladder emptying in children with spinal cord 
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diseases (SCD). Patients and Methods: Fifty nine pediatric SCD 
patients who admitted to our clinic were included in this study. 
Thirty patients were excluded because they were not evaluated with 
videourodynamics or their data were incomplete. The videouro-
dynamic diagnosis and treatment were recorded. Results: Twenty 
nine patients (16 boys, 13 girls) with a mean age of 10.1±4.4 
years, disease duration of 49 months (range 1–156 months) were 
evaluated. Thirteen of the patients had traumatic, 10 had spina 
bifida and 6 had other diseases. Majority of the patients used 
clean intermittant catheterization or diapers (10 patients in each 
group) as method of bladder emptying. All the patients had posi-
tive videourodynamic findings in the evaluation; 24 patients were 
diagnosed as detrussor overactivity, 5 patients were diagnosed 
as detrussor areflexia. Clean intermittant catheterization was the 
recommended method of bladder emptying in majority of the 
cases (28 patients); 22 patients were prescribed anticholinergic 
medication. Conclusion: Patients with SCD have severe problems 
due to neurogenic bladder. They should be closely monitarized to 
decrease morbidity and mortality as their life expectancy is close 
to the normal population.

p377
proSpEctivE StuDy on BoWEl cArE 
prActicES in nEurologicAlly DiSABlED 
ADultS AnD thE rolE oF pErinEomEtEr AS 
An ADjunct
Pabbineedi R., Kulkarni J.R., Hassoon A., Pande S.D. 
University Hospital of South Manchester, Manchester, UK

Introduction: Bowel impairment is understudied in progressive 
neurological conditions. It is well studied in Spinal cord injury 
patients. Bowel management is difficult in patients with progres-
sive pathology as compared to bladder management and is a 
major problem in Neuro disability. It significantly affects quality 
of life and also increases carer’s burden. If dealt inappropri-
ately it affects rehabilitation leading to delayed discharge. Aim: 
Qualitatively analyse bowel problems, emphasize usefulness of 
digital rectal examination, Bristol stool scale, Perineometer and 
formulate a flow chart. Patients and Methods: Data collected: 
demographic details, diagnosis, mobility, medications, bowel 
care pattern, and stool consistency. Using Perineometer, resting 
pressure and pressure increments were measured at Internal & 
External anal sphincter and correlated with bowel pathology and 
continence. Results: Male: 67%, female: 33%, age range: 21–65 
years. diagnosis: multiple sclerosis (35%), cva (23%), spinal 
pathology (25%), head injury (5%), miscellaneous (12%). Bowel 
evacuation frequency: daily (23%), alternate days (20%), twice 
weekly (37%), weekly (5%), fortnightly (5%). Perineometer 
readings: 50% had ias less than 50 cm h2o, 30% had eas more 
than 105 cm h2o. Pressure increment normal in 12% which 
correlated well with continence. Conclusions: Aim for regular, 
complete emptying and formed stools to prevent complications 
(tears/fissures).Encourage high fluid/fibre intake, mobilise if pos-
sible and review constipating agents. Use laxative combinations 
appropriately (osmotic, stimulant, bulking agent, stool softener) 
according to bowel pathology (spastic/flaccid). Avoid: Under 
or over use of laxative combinations and quick switchover. Use 
Bristol stool scale, digital rectal examination, X-ray abdomen 
and manual evacuation appropriately. Perineometer is a good 
adjunct for digital rectal exam, helps to assess anal tone and 
plan a bowel regime. Variable practices were noted in medical/
surgical/rehabilitation/community settings. Colonic irrigation, 
sacral nerve root stimulator and colostomy are possible options 
in extreme circumstances.
References:
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QuADricEpS EXciSion: iS it poSSiBlE to 
WAlK?
Costa H., Castro H., Marques S., Barros P. 
Dept. of Physical Medicine and Rehabilitation, Hospital Geral 
Santo António, Porto, Portugal

Aim: Demonstrate the capability of a patient to develop functionality 
after quadriceps femoris total resection through muscle adaptations 
and compensations during a rehabilitation program.Introduction: 
Soft tissue sarcomas are rare malignant tumours. Two thirds occur 
in lower limbs. Amputation is being replaced by radiotherapy and 
conservative surgery with better functional outcomes. The quadri-
ceps femoris is extremely important to gait as it is the main knee 
extensor. Despite that, its unilateral absence allows good functional-
ity. Patients and Methods: The authors present a case of a female 
patient, 69 years old, evaluated by PM&R for sequelae of a high 
grade malignity sarcoma of the left thigh, submitted to total resection 
of the quadriceps femoris. Before surgery she was on chemotherapy 
and after on radiotherapy.  She started rehabilitation treatment on 
first week after surgery with the initial goals of alleviating pain and 
edema and avoiding complications of immobilization. At discharge 
from the surgery ward she was on a wheel-chair and an arthrodesis of 
the left knee was proposed, which she refused. Results: Maintaining 
active rehabilitation treatment, by the second month she presented 
mild thigh pain, conserved ROM, no active extension of the knee 
and ambulation with a walker. Two months later she feels no pain, 
and even though she has no knee active extension, she can walk with 
only one crutch in the outdoors, without any help in other daily life 
activities. She had great evolution from the oncological, surgical 
and rehabilitation perspectives. Conclusion: With an appropriate 
rehabilitation program and good cooperation of the patient, we were 
able to bring her to a fully autonomous life with few limitations 
despite the radical surgery to witch she was submitted. 
Reference:
1. Soft tissue sarcomas of the lower extremity. Popov ; Traitment conserva-
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gAit AnAlySiS For mAnAgEmEnt oF 
FunctionAl rEcovEry in BiologicAl 
rEconStruction oF FEmur in chilDrEn 
With BonE SArcomA
Benedetti M.G.1, Manfrini M.2, Berti L.1, Frizziero A.1, 
Mariani G.1, Giannini S.1 
1Movement Analysis Laboratory and 2Bone Tumor Center, Istituto 
Ortopedico Rizzoli, Bologna, Italy
Introduction: In the long bones sarcoma, the intercalary defect is 
replaced by a massive deep-frozen bone allograft suitably prepared 
to receive on its endostal surface a vascularized fibula autograft (1). 
As this innovative technique is very engaging for possible clinical 
and mechanical complications and the long time of immobilization, 
it entails an adequate management. The aim of this study was to 
quantitatively assess the functional performance after the biological 
reconstruction of femur in order to highlight requirements for reha-
bilitation interventions. Methods: We evaluated 9 patients (12.5±3.9 
years) at a follow-up of 60±25 months. Femur resections were 
proximal in 4 subjects and distal in 5. All the patients performed a 
customized rehabilitation training aimed at providing progressive 
recovery of limb load bearing, hip and knee range of motion, residual 
muscle strengthening, walking pattern recovery. A stereophotogram-
metric system, two forceplates, a surface electromyography and 
an isokinetic dynamometry were used for assessment, MSTS and 
TESS were used for functional scoring. Results: Five patients had 
a physiological gait pattern in knee flexion extension pattern, two 
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distal patients had inadequate knee flexion during loading response 
and two proximal patients an inadequate knee extension during 
terminal stance phase. EMG findings evidence the compensative 
action of residual muscles. Mean score in functional scales were 
excellent. The isokinetic assessment showed strength deficit in quad-
riceps. Conclusions: Residual differences in gait pattern between 
the proximally and distally reconstructed patients are attributable 
to the removal of different muscle group due to the tumor location 
with different functional consequences. Gait analysis is useful to 
provide further information for rehabilitation management in indi-
vidual patients identifying muscles functional behavior, possible 
joint overloading and general walking efficiency. 
Reference:
1. Manfrini M, et al. Imaging of vascularized fibula autograft placed inside 
a massive allograft in reconstruction of lower limb bone tumors. AJR Am 
J Roentgenol 2004; 182: 963–70.
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loW BAcK pAin: A hiDDEn lumBAr 
chorDomA
Silva A.I., Figueiral N., Almeida R.
Physical and Rehabilitation Medicine Dept., Hospital da Prelada, 
Porto, Portugal

Introduction: Approximately 90% of all people experience low back 
pain (LBP) at some time in their life. History and physical examina-
tion are important in distinguishing potential causes and identifying 
‘red flags’ for more serious conditions. Aim: The authors report 
the case of a patient with an intense and persistent lumbosciatica 
without relief with injectable non-steroidal anti-inflammatory drugs 
and muscle relaxants. Patients and Methods: RPM, 63-year-old, 
male, Caucasian, engineer, without any relevant family history and 
pathological background. He had a 4 week history of intense right 
lumbosciatica with no traumatic injury. On examination, straight leg 
raise test was negative but the stretching of the L3 root was painful. 
The L4 and S1 reflexes were bilaterally abolished. Results: The CT 
and MRI of the lumbosacral spine identified an isolated lesion at 
L3 body. Biopsy at L3 was performed and histology/immunohis-
tochemistry revealed a chordoma. The patient was submitted to L3 
vertebrectomy with interbody fusion and stabilization. He underwent 
postoperative radiotherapy. Conclusion: Chordomas are rare, slowly 
growing, locally aggressive tumours that arise from embryonic 
remnants of the notochord. These tumours typically occur in the 
axial skeleton. The vast majority are found at skull base and sacrum. 
Chordomas involving lumbar spine are rare. The authors present this 
case to illustrate that although the majority of cases of LBP have 
biomechanical causes and resolve promptly with little intervention, 
if symptoms have not improved within 4 to 6 weeks, re-evaluation 
and additional diagnostic workup should be considered.
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rEhABilitAtion nEEDS oF pAtiEntS With 
cAncEr
Aras M.1, Unsal S.1, Atalay N.2, Taflan-Selçuk S.2, Ozel S.1

1Ankara Physical Medicine and Rehabilitation Education and 
Research Hospital; 2Ankara Oncology Training and Research 
Hospital, Ankara, Turkey

Introduction: There is an underuse of rehabilitation services for 
cancer patients across the world. In our country, rehabilitation 
services for cancer patients are also limited. The main reasons 
include failure to identify functional impairments in these patients 
and lack of rehabilitation referrals. Aim: To identify the rehabilita-
tion needs and functional status of patients with various cancer 
diagnosis. Patients and Methods: Three hundred patients at a state 
oncology hospital in Ankara, Turkey were included in this study. 
All patients (155 female, 145 male, mean age: 49.8±16.8, mean 
disease duration: 445.9±228.2 days) were evaluated for the pres-
ence of various rehabilitation needs such as deconditioning, pain, 
fatigue, ambulation difficulties, contracture, and lymphedema. 
Functional assessments were performed using Barthel Index (BI) 
and Karnofsky Performance Status Scale (KPSS). Results: The 
types of cancer in the study group is shown in Table I. The most 
frequent symptoms were fatigue (63.3%) and deconditioning 
(62.7%) followed by the ambulation difficulties (34%). Rehabilita-
tion needs of the study group is shown in table II. KPSS showed 
that 225 (75%) patients were able to carry on normal activities; no 
special care were needed, whereas 72 (24%) patients were unable 
to work; able to live at home and various amounts of assistance 
were needed for personal cares. Three (1%) patients were unable 
to care for self and required hospital care; disease were possibly 
progressing rapidly. BI assessments showed that 57% of the 
patients were independent in daily activities, 39.4% were mildly 
to moderately dependent and 3.6% were severely dependent or 
bed-bound. Although 114 patients were actively working before 
the cancer diagnosis, 14 patients were able to continue working 
after cancer. Before the study, only two patients were referred for 
rehabilitation consultation. Conclusion: Patients with cancer have 
many unmet rehabilitation needs. Awareness of these needs should 
be increased and rehabilitation interventions be integrated to the 
comprehensive care of these patients.
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iSolAtED inFErior glutEAl nEuropAthy:  
A cASE rEport
Kaufman S., Mena J., Miller C.
Boston University Medical Center, Physical and Rehabilitation 
Medicine, Boston, USA
Purpose: To present a case of an isolated traumatic inferior 
gluteal neuropathy. Setting: Outpatient Sports Medicine Clinic. 
Patient: 45-year-old Caucasian female. Case Description: We 
report a case of a 45-year-old female patient who was referred to 
our clinic after sustaining a traumatic fall over her left buttock. 
The patient reported a sudden onset of pain after sustaining a fall 
from a flight of stairs seven months prior to our initial evaluation. 
Initial MRI results demonstrated left pars inter articularis edema 

Table II. Distrubution of 
rehabilitation needs. 

Rehabilitation 
Needs

n %

Fatigue 190 63.3
Deconditioning 188 62.7
Ambulation 
difficulties

102 34.0

Pain 79 26.3
Dysphagia 55 18.3
Transfer dif-
ficulties

55 18.3

Contracture 53 17.7
Lymphedema 18 6.0

Table I. Distribution of cancer 
types

Type of Cancer n %

Breast 75 25.0
Lung 48 16.0
Gastrointesti-
nal system

46 15.3

Bone 31 10.3
Head and Neck 27 9.0
Genitourinary 
system

26 8.7

Soft tissue 14 4.7
Brain 10 3.3
Skin 8 2.7
Hematologic 
malignancies

8 2.7

Lymphoma 7 2.3
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with disc bulges without evidence of herniations. The patient pro-
ceeded to have sacroiliac joint injections, which failed to resolve 
her pain. She was subsequently referred to our clinic for further 
work up for her source of pain. Initial evaluation showed that she 
had localized pain and atrophy over her left buttock region. The 
patient was sent for an electro diagnostic study for evaluation 
of a suspected lumbar radiculopathy. It showed a normal nerve 
conduction study, H-Reflexes and F-Waves. However, the elec-
tromyography (EMG) showed evidence of denervation without 
recruitment pattern and absence of motor unit action potentials 
(MUAP) over the gluteus maximus. The rest of the EMG study, 
including paraspinals, was normal. The patient was referred for 
further evaluation including a possible nerve grafting. Assessment 
and Results: These findings support an evidence of an isolated 
traumatic inferior gluteal neuropathy and excluding any lumbar 
radiculopathy, plexopathy or a sciatic neuropathy. Discussion: An 
isolated inferior gluteal neuropathy is a rare finding. The inferior 
gluteal nerve originates in the lumbosacral plexus (L4–S3). It 
arises from the dorsal divisions of the fifth lumbar and first and 
second sacral nerves, leaving the pelvis through the greater sciatic 
foramen, below the piriformis, and divides later into branches 
which then enter the gluteus maximus. Conclusions: To date, it 
has been reported 5 cases of an inferior gluteal mononeuropathy 
as an early representation of recurrent colorectal carcinoma. 
However, no report has been documented in the literature of an 
isolated inferior gluteal mononeuropathy following a traumatic 
injury making this a rare event.

p383
EntrApmEnt nEuropAthy oF thE lAtErAl 
AntEBrAchiAl cutAnEouS nErvE (lABcn) 
Kaufman S., Mena J. 
Boston University Medical Center, Boston, USA

Purpose: To report rare signs and symptoms of entrapment neu-
ropathy of the lateral antebrachial cutaneous nerve (LABCN) at 
the elbow which can present as a rare sign of elbow pain. Setting: 
Outpatient Clinic. Patient: 24-year-old female. Case Descrip-
tion: A 24-year-old right hand dominant female presented to 
the outpatient clinic with a two-week history of numbness and 
paresthesia over the anterolateral aspect of her forearm without 
extension below her wrist. She reported no significant history 
and was given ibuprofen and tramadol by her primary physi-
cian. She reported subjective weakness with elbow flexion and 
extension. Physical examination revealed tenderness over her 
right antecubital fossa with reproduction of her symptoms. The 
remainder of her neuromuscular exam was unremarkable except 
for a positive Tinel’s test at the right antecubital fossa. X-ray 
exam of the elbow and cervical spine were negative and it was 
decided to further evaluate the region using ultrasound examina-
tion. Ultrasound examination showed a 0.28 cm cyst overlying 
the lateral antebrachial cutaneous nerve which was subsequently 
aspirated without complication. Following this, the patient had 
complete resolution of her symptoms. She was given a short- term 
trial of pregabalin along with a home exercise program with good 
results. Conclusion: Radiating elbow pain secondary to lateral 
antebrachial cutaneous neuropathy can present similar to other 
common conditions. A positive Tinel sign at the lateral elbow 
can help localize the lesion to a peripheral entrapment. Electro 
diagnostic evaluation involving the LABCN can be helpful in 
identifying pathology of this nerve when symptoms present in 
that distribution with a normal evaluation of common tested 
nerves. Discussion: Elbow pain has many causes. An extremely 
rare cause which should be included in any differential diagnosis 
of elbow pain is pathology of the lateral antebrachial cutaneous 
nerve. It provides sensory innervation to the lateral forearm and 
therefore must be considered in any pain arising along the region. 
Patients often experience relief after anesthetic injection into the 
region of the bicipital tendon. Electro diagnostic testing often 
confirms the neuropathy.
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FActorS inFluEncing homE moDiFicAtion 
oF StroKE pAtiEntS 
Permsirivanich W., Tipchatyotin S., Piravej K., 
Kuptniratsaikul V., Juntawises U., Ma-A-Lee A.
Dept. of Rehabilitation Medicine, Prince of Songkla University, 
Hat-Yai, Songkhla, Thailand 
Introduction: Stroke is one of the leading causes of death and long-
term disability in the world (1, 2). Home modification for stroke 
victims is often necessary to enable them to have the best quality of 
life possible with their new disability, in which the living environ-
ment is intentionally changed to increase safety, ease of use and the 
capability of the victim to help themselves (3, 4). Aim: To identify 
significant personal factors influencing the requirement for home 
modification in post-stroke patients. Patients and Methods: Post-
stroke patients were recruited from 9 tertiary rehabilitation centers 
in Thailand. All patients received inpatient rehabilitation programs 
until either they reached the rehabilitation goals or registered two 
consecutive stable weeks as measured by their Barthel index score. 
Personal factors related to home modification were assessed at study 
entry, during hospital stay and at discharge. Results: 281 patients 
completed the study. The results of univariate analysis showed that 
a low Barthel Index score, low Brunnstrom stage of hand, arm or 
leg, a higher level of spasticity of upper and lower limbs, presence 
of shoulder pain, and intolerance to intensive rehabilitation pro-
grams indicated a necessity for modifications in the patient’s home 
(p<0.05). The results of multivariate modeling showed that a low 
Barthel Index score, low Brunnstrom stage of hand, arm or leg, and 
intolerance to intensive rehabilitation were significant predictors 
of a requirement for home modification (p<0.05). Conclusion: The 
findings of this study indicate that a low level of physical functioning 
and intolerance to intensive rehabilitation are significant predictors 
for the necessity of home modifications in stroke victims.
References:
1. Xie J, et al. Impact of stroke on health-related quality of life in the nonin-
stitutionalized population in the United States. Stroke 2006; 37: 2567–72.

2. Centers for Disease Control and Prevention (CDC). Prevalence of stroke-
-United States, 2005. MMWR Morb Mortal Wkly Rep 2007; 56:469–74.

3. Lyons RA, et al. Modification of home environment for the reduction of 
injuries. Cochrane Database Syst Rev 2006; (4):CD003600.

4. MaCullagh MC. Home modification. Am J Nurs 2006; 106: 54–63.
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rolE oF phySicAl AnD KinEtic thErApy in 
multiplE SclEroSiS
Rusu L., Vasilescu M., Paun E.
University of Craiova, Sports Medicine Dept. Craiova, Romania
Introduction: Exist an increase of multiple sclerosis incidence and 
because this patients need to have health assistance all life, is very 
important to development interdisciplinary studies regards the 
opportunities of physical and kinetic assessment and intervention. 
Cardiovascular assessment, neuromuscular adaptations to effort for 
decrease muscle fatigue are only few elements that must be studied. 
Aim: We try to present a rehabilitation programme including physi-
cal, kinetic and medical therapy. This programme has been made for 
a lot of patients with multiple sclerosis. Is important the methods of 
assessment the rehabilitation programme using clinical, functional 
assessment before and after rehabilitation programme. Material and 
Methods: The research has been made in Rehabilitation Depart-
ment during 2 years. We had 15 patients with multiple sclerosis in 
different stage of evolution. Clinical assessment, functional assess-
ment, assessment of effort capacity V02 max, electromyographyc 
assessment and kinetic assessment using SIMI Motion system 2D 
for gait and balance. We used specific scale for assessment like: 
Troiano; Ashworth; Penn scale, Kurtzke; Fugl-Meyers Berg and 
Tinetti. Objectives of programme were: induce of voluntar motor 
activity; promote the sensorial feedback; reduce and inhibiting the 
wrong movement; prevent muscle retractures and joints deformi-
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ties; reduce pulmonary deficiency; decrease spasticity; decrease 
sfincterian disorders. We used physical methods for reduce pain, 
spasticity and also kinetic methods for each objective. In each month 
we followed the evolution using specific scale for assessment. We 
must to say that during the acute episode the patients did not come 
to the rehabilitation programme. Results and Conclusions: After we 
applied the rehabilitation programme we observed an increase of ef-
fort capacity from 35% to 65%, and for that all patients can continue 
the programme because there exists a great tolerance to effort. Also 
we observed a good results of functional scores and parameters.
Reference:
1. Carter G, et al. Case study: when should the scope of care extend beyond 
the patient?. Am J Hosp Palliat Care 2004; 21: 294–6.
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SAtiSFAction With thE QuAlity oF liFE oF 
pAtiEntS AFtEr AcutE StroKE
Nikcevic L., Savic M., Nikcevic D., Plavsic A.,  
Mujovic N., Kositc D. 
Hospital for Prevention and Treatment of Cerebrovascular Dis-
eases ‘St. Sava’, Belgrade; Private Clinic ‘Nikomedic’, Belgrade, 
Serbia; Tor Vergata University, Rome, Italy; Clinical Centre of 
Serbia, Belgrade, Serbia; Actavis Company, Belgrade, Serbia 

Aim: Determination of the influence of rehabilitation – improve-
ment of neurological deficit to the level of satisfactory life quality 
of the patients after acute ischemic stroke. Working Hypothesis: 
Improvement of neurological deficit leads to improvement of 
quality of life. Patients and Methodology: Prospective study 
included 106 patients (78 male and 28 female) age 35–60, in the 
Hospital ‘St Sava’ treated from 1st January to 31st August 2007. 
FIM tests were done to estimate the seriousness of neurological 
deficit, and QOL tests were done for estimation of the satisfaction 
with quality of life; at the reception, after 14 days and 6 months. 
Results were processed by standard statistic methods and scores 
were compared in the three periods mentioned above. Correlation 
between dynamics of the increase of TOTAL FIM score and QOL 
score was also determined. Results: Average value of TOTAL FIM 
score at the reception is 41.53. After fourteen days it is 58.17, 
and 98.92 after six months. There is statistically important dif-
ference – the increase of score after six months in comparison to 
the day of reception, as well as after six months in comparison to 
fourteen days of treatment. On the day of the admission the score 
of the QOL test is 44.7, after fourteen days it is 49.1 and after six 
months it is 78.9. There is no statistically important score increase 
when we compare tests taken on the day of the admission and 
after fourteen days. After six months we can notice significant 
increase of score in comparison to the value of the score on the 
check-up after fourteen days. There is no statistically important 
correlation between dynamics of the TOTAL FIM score and the 
QOL test score. Conclusion: After six months of treatment, there 
is significant improvement of neurological deficit and higher de-
gree of satisfaction with quality of life. Dynamics of the degree of 
quality of life does not follow dynamics of neurological recovery. 
Satisfaction with the quality of life cannot be either explained or 
predicted by the pace of neurological recovery.
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DEvic’S DiSEASE: A cASE rEport 
Peixoto I., Ermida V., Torres A., Caldas J. 
Physical Rehabilitation Medicine Service, Hospital S. Teotónio, 
Viseu, Portugal

Introduction: Devic’s disease, also known as neuromyelitis optica 
is a rare, severe, demyelinating disease of the central nervous 
system that preferentially affects the optic nerve and spinal cord. 
Devic’s disease has been thought as a variant of multiple sclerosis. 
However is now well recognised that there are clinical, laboratory, 
immunological, and pathological characteristics that distinguish 

this entity from multiple sclerosis. Aim: To report a case of Devic’s 
disease. Methods: The authors describe a case of a 54-year-old 
man who was admitted in neurology department with a sudden 
paraplegia T4 level, bilateral deep and superficial hyposthesia and 
urinary retention. He was discharged with the diagnosis of viral 
transverse myelitis; the treatment was high-dose intravenous meth-
ylprednisolone. Eight months later, during rehabilitation program 
in our department, he developed a left optical neuritis and twelve 
days later a right one, and a tetraplegia ASIA-A C5 level. After in-
patient investigation the diagnosis of Devic’s disease was done, he 
was submitted a corticosteroid therapy and plasma exchange treat-
ment but there were no clinical changes. The rehabilitation’s goal 
was to improve functionality of the superior limbs. Discussion: 
Devic’s disease associates unilateral or bilateral optical neuritis 
and acute transversal mielopathy; It is usually a relapsing disorder 
associated with early, severe, attack-related residual disability. In 
this patient the initial clinical, laboratory, and spinal MRI findings 
favoured the diagnosis of viral transverse myelitis. However, the 
clinical evolution was crucial to settle the definitive diagnosis. The 
program of rehabilitation – physiotherapy, occupational therapy 
and visual aids, can help to maximize the remaining functional 
abilities, improving the quality of live of a patient, with a poor 
prognosis disease in terms of the optic-spinal function, particularly 
in late diagnosis and treatment.

p388
EpiDEmiology oF SpinAl corD injuriES in 
SErBiA 
Milicevic S., Babovic R.
Clinic for Rehabilitation ‘Dr M. Zotovic’, Belgrade, Serbia
A retrospective study of 250 patients with spinal cord injuries 
admitted to the Clinic for rehabilitation in Belgrade, Serbia from 
January 2000 to December 2004 was conducted. A total of 250 
patients, 162 paraplegic (43 women and 119 men) and 88 tetra-
plegic (16 women and 72 men). The average age was 33.2±11.7 
years (range from 16–68 years). Most subjects (72.4%) were aged 
between 25–45 years. About half of them had no associated inju-
ries and had financial problems. 71 (28.4%) patients of the spinal 
cord injuries were caused by traffic accidents (car and motorcycle 
respectively). The 66 causes were falls (26.4%), 38 (15.2%) causes 
were TU, 20 (8%) causes after pathologic fracture of spinal, opera-
tions 8 (3.2%) causes, 12 (4.8%) causes were gunshot wounds, 
and another 20 causes (8%). The neurological classification was 
as follows: 134 (53.6) patients had ASIA A grade of injury, 38 
had ASIA B (15.2%), 40 (16%) had ASIA C, 20 (8%) had ASIA 
D, Central cord syndrome 15 (6%) causes and Brown – Sequard 
syndrome 3 (1.2%) causes. Traffic accidents most frequently re-
sulted in an complete ASIA A grade of neurological classification 
(40.3%). Males were more predominant for all causes of injury 
especially motorcycle accidents. The average Barthel Index score 
was 21.4±23.5 and 53.5±34.2 at admission and discharge respec-
tively. The average length of stay for paraplegic is 180 days and 
for tetraplegic 270 days.

p389
SigniFicAnt rEcovEry oF motor 
Function oF A pAtiEnt With complEtE t 7 
pArAplEgiA on EtAnErcEpt: A cASE rEport
Dinomais M., Stana L., Egon G., Richard I., Menei P. 
PM&R Dept., University of Angers, France

Objectives: Report an unusual case of significant motor recovery of 
a T7 complete paraplegia in a patient treated by etanercept. Clinical 
Case: A 41-year-old woman, was treated by etanercept (50 mg per 
week) because of an ankylosing spondylitis. A traffic injury led to 
a T10 complete paraplegia (American spinal injury association Im-
pairment Scale A). Initial NMR showed a fracture of vertebrae T7, a 
T6-T7 dislocation with complete interruption of the spinal canal and 
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a fused spine. Surgical osteosynthesis was performed 5 hours after 
the accident. At day 1, paraplegia was motor complete and sensory 
incomplete, AIS B. Sensory level was T7. Sensory-motor recovery 
occurred during the following year (status at one year, ASIA motor 
score: 89/100, ASIA sensory score 84/112 for touch and 79/112 for 
prick, AIS D). Discussion: The initial spinal cord injury (SCI) trig-
gers a series of molecular and cell reactions leading to ‘secondary 
damage’. Tumor necrosis factor alpha (TNFα) is a key inflammatory 
mediator that is increasingly expressed after SCI. Etanercept is a 
recombinant dimer of human TNF receptor protein that inhibits TNF 
activity. It has shown an immunomodulatory effect in mice after 
traumatic SCI (reduction of post traumatic cord inflammation and the 
perilesional area, improvement of functional recovery) (1). In this 
case, a reduction of the secondary damage due to etanercept treat-
ment could explain the dramatic motor recovery which is unusual 
since in 80% of AIS A lesions remain complete (2).
References: 
1.  Fawcett JW, et al. Guidelines for the conduct of clinical trials for spinal 
cord injury as developed by the ICCP panel: spontaneous recovery after 
spinal cord injury and statistical power needed for therapeutic clinical trials. 
Spinal cord 2007; 45: 190–205.

2.  Genovese T, et al. Immunomodulatory effects of etanercept in an experimen-
tal model of spinal cord injury. J Pharmacol Exp Ther 2006; 316: 106–116.
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orgAniZAtion oF rEhABilitAtion 
trEAtmEnt AFtEr thE StroKE
Kapidzic-Durakovic S.1, Ferkovic V.2

1Clinic for Physical Medicine and Rehabilitation, University Clini-
cal Center, Tuzla; 2Public Health, Tuzla, Bosnia & Herzegovina

Introduction: Rehabilitation of patients after the stroke is a team work 
performed at clinics, ambulant and at patient homes. Organization of 
rehabilitation treatment depends on level of education of rehabilita-
tion staff, is there enough bed in the hospital, and on conditions at 
patient homes. Aim: To show the organization of after stroke reha-
bilitation at UCC Tuzla, and to present the results of the rehabilita-
tion treatment performed in the period of 2001–2005. Subjects and 
Methods: In the Stroke Unit we performed early rehabilitation for all 
subjects if the contraindications were absent. After the acute phase of 
the rehabilitation process the decision was made according to Pamela 
W. Duncan algorithms and the subjects were sent to the Clinic for 
physical medicine and rehabilitation (PR&M), ambulant or home 
treatment. During the period of 2001–2005 the UCC Tuzla treated 
4265 subjects with stroke. Rehabilitation treatment (kinesis, electro 
and speech therapy) at the PR&M Clinic involved 576 subjects. 
The rehabilitation of all subjects during admission and discharge 
was evaluated using Barthel index and FIM. Results: All of the 576 
subjects hospitalized at the Clinic for the PR&M had average value 
of Barthel index 35 points (admission) and 61 (discharge), while 
FIM was 70 and 89 points, respectively (p<0.01). Conclusion: This 
study gave significant results by Barthel and FIM showing that the 
Clinic for PR&M, UCC Tuzla, has well organized after stroke early 
and hospital rehabilitation, however larger capacity of beds is needed 
to include all subjects who need hospital rehabilitation.
References:
1. Pamela W, et al. Management of Adult Stroke Rehabilitation Care A 
Clinical Practice Guideline. Stroke 2005; 36: e100.

2. Shah S, et al. Barthel index modified. J Clin Epidemiol 1989; 42: 703–709.
3. Forer S, et al. Functional Independence Measure. The Buffalo General 
Hospital, State University of New York at Buffalo, Buffalo NY; 1987. 
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ShoulDEr pAin AFtEr StroKE AnD 
ASSociAtED FActorS
Hadianfard M.J., Bidaki L.
Shiraz Medical Science University (SUMS), Physical Medicine & 
Rehabilitation Ward, Shiraz, Iran

Objectives: Shoulder pain is a common complication of stroke that 
can cause some rehabilitation limitations to achieve functional 
goals. The information about its prevalence and associated fac-
tors is limited. This study was conducted to detect more details 
about its associated factors. Methods: This study was done on 
191 stroke patients at physical medicine and rehabilitation ward 
of Shiraz-Medical School from 2001 to 2004. Every patient was 
followed for one year. A questionnaire was prepared containing 
information about shoulder pain complaint, thorough history and 
physical examination previous history of open heart surgery, sco-
liosis, limited neck range of motion type of stroke (based on MRI 
and brain CT), osteoporosis (based on bone mineral density and X 
ray) and shoulder adductor muscles and biceps, spasticity (based 
on Ashworth scale). In the following visits in every 2 months 
until one year, the questionnaire was filled again and if present, 
shoulder pain was recorded. Results: Most patients developed 
shoulder pain between 2 and 6 months after stroke. Forty-nine 
patients (32.2%) developed shoulder pain, 39 (79.6%) of whom 
had spastic tone and 8 (16.3%) had flaccid tone. In both groups, 
with shoulder pain and without shoulder pain, respectively 6.7% 
and 1.9% had a history of open heart surgery, 6.1% and 1% had 
scoliosis, 67.3% and 35.1% had Intracranial hemorrhage, 73.5% 
and 23.3% had limited neck range of motion, and 24.5% and 35% 
had osteopania. Conclusion: Spasticity was significantly more 
common in the shoulder pain group (α<0.001), which can be due 
to capsulitis, soft tissue inflammation (especially ligament and 
rotator cuff muscle) and anteroinferior subluxation of the shoulder. 
There was a significant statistical correlation between Intracranial 
hemorrhage reduced neck range of motion, and hemiplegic shoul-
der pain. It seems that treatment and rehabilitation of spasticity 
and underlying cervical area problems are helpful in preventing 
hemiplegic shoulder pain.

p392
roBot mEDiAtED phySiothErApy cAn 
DEcrEASE SpASticity 
Fazekas G.1, Dénes Z.1, Horváth M.1, Herczeg E.1, 
Stefanik G.1, Tóth A.2

1National Institute for Medical Rehabilitation, Budapest; 2Budapest 
University of Technology and Economics, Budapest, Hungary
Aim: Stroke and traumatic brain injury often lead to spasticity. 
Exercises executing with a slow and constant velocity can be 
beneficial in reducing muscle hypertonia. This kind of exercises 
can be more accurately managed by a robot than by a human. A 
robot mediated physiotherapy system – called REHAROB – was 
developed for supporting shoulder-elbow exercises of patients with 
spastic hemiparesis. Patients and Methods: 30 patients with spastic 
hemiparesis were randomly divided into two groups. Members of 
both groups received the same amount of traditional physiotherapy 
on twenty consecutive workdays, while the experimental group 
received 30 min long robot mediated sessions on the same days, 
in addition. Six motor impairment and two functional scores were 
assessed by a blinded physiotherapist. The difference in the scores 
between the assessments were statistically evaluated by t-test for 
dependent variables in case of parametric and Friedmans’s test in 
case of non-parametric data. Differences of scores, which showed a 
statistically significant change in both groups were compared with 
the Mann Whitney test. Differences were considered significant 
at the level of p<0.05.  Results: The modified Ashworth score 
of shoulder adductors and elbow flexors showed a statistically 
significant improvement only in the robotic group. No significant 
improvement was found in shoulder girdle anteflexion of either 
group. The other five scores improved significantly in both groups. 
Comparison of the changes in these scores showed, that the 
improvement of the shoulder – elbow subsection of Fugl-Meyer 
score was significantly higher in the robotic group. As for the other 
four parameters the difference was statistically non-significant 
between the two groups. Subjects received altogether 150 h of 
robot mediated therapy. No adverse events occurred. Conclusion: 
Supplementation of the traditional methods with this kind of robot 
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mediated therapy can be beneficial in decreasing spasticity and 
improving motor impairments of the upper limb. 
References:
1. Fazekas G, et al. A Novel Robot Training System Designed to Supple-
mentary Upper Limb Physiotherapy of Patients with Spastic Hemiparesis, 
Int J Rehabil Res 2006; 29: 251–4. 

2. Fazekas G, et al. Robot Mediated Upper Limb Physiotherapy for Patients 
with Spastic Hemiparesis – A Preliminary Study. J Rehabil Med 2007; 39: 
580–582.
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ultrASonogrAphic FinDingS oF cArpAl 
tunnEl SynDromE in pAtiEntS With 
pArAplEgiA
Joo M.C.
Physical Medicine & Rehabilitation, Wonkwang University, School 
of Medicine, Iksan Jeonra buk-do, South Korea

Objective: The aim of this study is to assess the diagnostic value 
of ultrasonography for the median nerve, the state of life style 
activities and the pain degree of upper extremities in paraplegics 
with carpal tunnel syndrome (CTS). Method: Seventeen wheelchair 
ambulators with spinal cord injury that had neurological level 
below T2 were studied. Patients without peripheral or central 
neuropathies were included. Patients were assigned to either the 
electrodiagnostic CTS (group CTS, 7) or electrodiagnostically 
negative (group non-CTS, 11), and healthy volunteer (15) were 
classified control group. The cross sectional area of the median 
nerve (MN-CSA) at carpal pisiform level was ultrasonographi-
cally measured. The degree of painful restriction to execute ADL 
by hands using (TR-ADL), the pain grade (Visual Analog Scale, 
VAS) of upper extremities and revised version of Korean spinal 
cord independence measure (KSCIM-R) for functional level were 
measured and analyzed. Results: Nine hands (14.3%) of 7 patients 
out of 34 hands had CTS in electrodiagnostic study. There were 
significant difference among groups in TR-ADL hours (CTS 
group; 5.0 vs non-CTS group; 10.2, p<0.05), VAS (4.1 vs 2.0, 
respectively, p<0.05), and no statistical difference in KSCIM-R 
(68.4 vs 52.1, p>0.05), MN-CSA (12.3 mm² vs 7.9 mm² vs con-
trol group; 8.0 mm², <0.05). Using the ROC curve, the cut-off 
value of MN-CSA produced 8.5 mm² that provided a diagnostic 
sensitivity of 77.8% and specificity of 59.6%. Conclusion: The 
ultrasonographic measurement of the median nerve may be a useful 
non-invasive screening test for the diagnosis of CTS in paraplegic 
patients with wrist pain.
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WAlKing pErFormAncE in StroKE 
pAtiEntS 
Ben Salah Frih Z., Boudoukhane S., Migaw H., 
Ouannes W., Jellad A.
University Hospital, Physical and Rehabilitation Dept., Monastir, 
Tunisia 

Introduction: Walking after stroke is characterized by slow gait 
speed, poor endurance and reduced ability to adapt to the task and 
the environmental constraints. Many factors such as weakness, 
balance impairment and spasticity could potentially influence the 
distance walked. Aims: To evaluate the hemiplegic performance 
of the patients to carry out the test of 10-m walk and to seek cor-
relations with the other clinical parameters. Patients and Methods: 
Fifty right-handed patients were included, and examined at 3 
moths follow-up stroke using the Demeurisse Index, Ashworth 
scale, FIM (Functional Independence Measure), NFAC (New 
Functional Ambulation Categories), PASS (Postural Assessment 
Scale for Stroke), MMSE (mini mental status Examination) and 
RNLI (Reintegration to Normal Living Index). Walking speed 
(10-m walk test) was measured for all subjects. Results: Subjects 

follow up stroke had significant reduction in 10-m walking speed. 
The highest correlation was found with the gait performance 
(10-m speed and NFAC), PASS, FIM in the locomotion domain 
and RNLI in the daily domain activity. The results show also a 
significant relationship between a number of falls, the MMSE 
score and walking speed measurements. Conclusion: Gait speed 
is a quick and easy measure of walking disability that has been 
recommended as on outcome measure in stroke rehabilitation. This 
study used 10-m walk test suggest that improvement in walking 
speed reflect a veritable improvement in mobility, even if other 
mostly caterogoric measures fail to detect. 
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mEASuring DiSABility AFtEr StroKE  
BEForE AnD AFtEr inpAtiEnt 
rEhABilitAtion
Zlatanovic D., Lazovic M., Stankovic A., Kocic M.
Clinic of Physical Medicine and Rehabilitation, Nis, Serbia

Introduction: It is very important to evaluate disability using outcome 
measures. The Functional Independence Measure (FIM) and Barthel 
Index (BI) are most frequently used in patients with ischemic stroke 
and intracerebral hemorrhage. FIM has been shown to be reliable 
and valid, but BI is more responsive and easier to use. Aim: In this 
study we used functional disability measures to evaluate level of dis-
ability and motor impairment before and after inpatient rehabilitation; 
and also to establish their relation to age, sex and lesion location.  
Patients and Methods: Prospective study was conducted in Clinic of 
Physical Medicine and Rehabilitation (Nis, Serbia). 49 patients with 
stroke (ischemic: n=30, intracerebral hemorrhage: n=19) undergo-
ing inpatient neurorehabilitation, were studied. Group included 28 
males and 22 females, age 33–80; 22 of them had left and 27 right 
side hemiparesis/hemiplegia. In order to measure disability we used 
FIM and BI, and also Rivermead Motor Score (RMA) for motor 
impairment. The patients were evaluated twice, at the admission 
and discharge. Hospital rehabilitation lasted approximately 3 weeks. 
Results: FIM, BI and RMA correlated with each other. Almost all 
patients showed statistically significant improvement in disability 
and motor impairment scores (p<0.05). Younger patients, without 
prior ischemic or hemorrhagic episode, and patients with intracer-
ebral hemorrhage had better results than older patients and those 
with repeated ischemic stroke. Lesion location had no statistically 
significant effect on this scores (p>0.05). Study also demonstrated 
that more than 90% of patients had one or more correlated diseases 
with significant influence on recovery, such as diabetes, hypertension 
or some hearth disease. Evaluation of patients with ischemic stroke 
and intracerebral hemorrhage using outcome measures is important 
on many levels, including assessment and prediction of therapy ef-
fectiveness, duration and outcome of inpatient rehabilitation.
References:
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FAciAl pAlSy: thE EFFEct oF Botulinum 
toXin AnD phySiothErApy in tWo 
DiFFErEnt EvolutivE cASES

Guillén Solà A., Lobato Bonilla A., Boza Gómez R., 
Tejero Sánchez M., Belmonte R., Duarte Oller E.,  
Marco E., Muniesa Portolés J.M., Escalada Recto F. 
Rehabilitation and Physical Medicine Dept., Hospitals del Mar i 
l’Esperança, IMAS, Barcelona, Catalunya, Spain
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Introduction: Neuromuscular retraining for Facial palsy is a grow-
ing field of practice in Rehabilitation. Based on last publications, 
we present two cases, different in etiology and stage evolution, 
which have taken benefit of two different associated techniques: the 
neuromuscular retraining program and the botulinum toxin infiltra-
tion. Aim: To demonstrate the efficacy of the physical therapy but 
also of the Botulinum toxin as a coadjuvant treatment. Patients and 
Methods: Patient A, affected by facial palsy after resection of an 
acoustic neurinoma, in hypotonic stage. Patient B, affected by an 
idiopathic facial palsy in severe-synkinetic orbicular oris-orbicular 
oculi stage. Both patients were evaluated with The Sunnybrook 
Facial Grading System, the Facial Disability System, photos 
were taken in order to compare the effectivity of the treatment. 
Both realised 8 sessions in daily individualized neuromuscular 
retraining program and went under botulinum toxin infiltration. 
Results: Both patient referred a better sensation of disability after 
first neuromuscular retraining program and practice the exercise 
at home. FGS improved the score. After botulinum toxin and 
review physical therapy, we took photos which demonstrate a 
minor facial asymmetry. Discussion: Its obvious that two single 
cases are not enough to establish definitive lines of evaluation 
and treatment, but it indicates widely possibilities of treatment if 
different techniques are associated. Conclusion: Neuromuscular 
retraining programs and toxinum botulinum infiltration are two 
useful skills in facial palsy, we should individualised the program 
depending on clinical findings. 
References:
1. Ross B, et al. Development of a sensitive clinical facial Grading System. 
Otolaryngol Head Neck Surg 1996; 114: 380–6.

2 May M, et al. Am J Otol 1989; 10: 220–229. 
3. Manikandan N. Effect of facial neuromuscular re-education on facial sym-
metry in patients with Bell’s palsy: a randomized controlled trial. Clinical 
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viBrAtory orthoSiS EFFEct on 
pArKinSoniAn WAlKing vElocity
Forogh B., Ghoseiri K.
Physical Medicine and Rehabilitation, Iran University of Medical 
Sciences, Iran
Introduction: The orthotic management of Parkinson’s disease 
(PD) focuses greatly on improvement of gait pattern. Several stud-
ies showed that application of the biofeedback could enhance the 
characteristics of gait in these patients. Previous studies showed 
that PD patients had impaired proprioception and impaired 
movement perception. We hypothesized that step-synchronized 
vibration stimulation can increase the walking velocity in PD 
patients. Method: Fourteen patients (12 men and 2 women) with 
clinical diagnosis of idiopathic Parkinson’s disease participated in 
this study. in this experimental study, we test the effect of a new 
designed vibratory orthosis on walking velocity. a simple valid 
clinical test, 10-m-walk test, was chosen to conduct this study. an 
average of two trials for the test was used in results. two different 
situations are examined, at first we asked the pd patients to walk 
along the 10-m path while they do not use vibratory orthosis and 
in the second situation, they walked while donning the vibratory 
orthosis with motors on. tests were performed under on-drug state 
and nearly two hours after the anti-Parkinson’s medication intake. 
paired t-test was used to compare the mean times of walking in both 
test situations. Results: There is a significant difference between 
the time required for walking the 10-m-walk test in motor On state 
and without using Vibratory Orthosis (p=0.001).  Discussion: In 
one hand, it seems that vibratory orthosis by creating a rhythmic 
vibration stimulus on each side of the lumbar in accordance with 
steps, cause a reeducation of the muscles and help reeducation 
of gait in pd patients. on the other hand, the high frequency 
vibration is a stimulus for proprioceptional receptors and makes 
a biofeedback for brain in choosing the best activation pattern 
for muscles contributed in walking. Conclusion: A new orthosis 
in rehabilitation of the pd patients is introduced that can create 

new ideas for rehabilitation of similar neurological diseases. This 
orthosis increases significantly PD patients’ velocity through 10-
m-walk test.

p398
EFFEct oF thE motor control oF 
AFFEctED loWEr EXtrEmity on BAlAncE 
AnD gAit in hEmipArEtic pAtiEntS 
Byun S.D.1, Shin O.S.1, Kim T.G.1, Kwon S.M.1, Jung 
T.D.2, Lee Y.S.2

1Dept. of Physical Medicine and Rehabilitation, Fatima Hos-
pital, Daegu; 2Dept. of Physical Medicine and Rehabilitation, 
Kyungpook National University College of Medicine, Daegu, 
South Korea 

Objective: To investigate the effects of motor control of affected 
lower extremity on berg balance scale and gait in hemiparetic 
patients, using the newly developed motor control trainer of 
lower extremity. Method: Thirty five hemiparetic patients who 
can stand and ambulate more than 10 m without assist on even 
surface were included in this study. The motor control trainer of 
lower extremity was designed to measure the degree of weight 
shift and knee flexion angle of hemiparetic side and to play a game 
named ‘Board cleaner’ which use these data, so considering the 
vertical movement of the center of gravity. We measured above 
three parameters, and also evaluated with clinical tests including 
berg balance scale (BBS). We evaluated correlations between 
parameters on the motor control trainer of lower extremity and 
clinical parameters. Results: 1) Degrees of weight shifting to af-
fected side had statistically significant correlation only with BBS. 
2) Degrees of affected knee flexion had statistically significant cor-
relations with all clinical tests examined, especially 10 m walking 
time (10mWT), timed up and go test (TUG), and BBS. 3) Scores 
earned from board cleaner game also had statistically significant 
correlations with all clinical tests examined, especially 10mWT, 
TUG, and BBS. Conclusion: Correlation exists between the ability 
to control the affected knee measured by motor control trainer of 
lower extremity and clinical parameters including 10mWT, TUG, 
and BBS, so we think the motor control trainer can be a useful 
tool for the evaluation in hemiparetic patients. 

p399
importAncE oF rEhABilitAtion in 
pAtiEntS With trAumAtic lESion oF 
nErvuS pEronEuS – A cASE rEport
Dubljanin-Raspopovic E., Manojlovic-Opacic M., 
Vujadinovic-Tomanovic S., Radovanovic T., Vesovic-
Potic V. 
Institute for Physical Medicine and Rehabilitation, Clinical Center 
Serbia, Belgrade, Serbia
Introduction: Foot drop can be defined as a significant weakness of 
ankle and toe dorsiflexion. Weakness in this group of muscles results 
in an equinovarus deformity, and steppage gait. Aim: Our goal is to 
call attention to the need of rehabilitation starting from the first day 
after peroneal nerve injury, not only for preventing complications, 
but also for ensuring the best possible status for a potential surgical 
act which might follow. Patents and Methods: We want to present 
the case of a 18-year-old female patient with a drop foot, which 
was the result of a fibula head fracture acquired in a car accident. 
After 6 weeks of immobilization the patient still had clinical signs 
of drop foot, while electrodiagnostic studies revealed a complete 
conduction block. Four months later nerve plastic with n.suralis 
as a graft was performed. Fourteen months later no clinical, nor 
electrodiagnostic signs of recovery were observed. An indication 
for tendon transposition was set. Preoperative rehabilitation goals 
were to attain sufficient passive range of motion, with at least 90 
degrees of dorsiflexion, as well as strengthening of the donor muscle. 
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Circumtibial transfer of the n.tibialis posterior tendon with insertion 
into the second cuneiform bone was performed. Postoperatively a 
lower leg splint was placed, and weight bearing was forbidden for 
6 weeks. After the splint was discontinued the rehabilitation goals 
were to establish functional range of motion in the ankle joint, proper 
gait pattern and functional use of foot. Results: Two months after 
immobilization was discontinued the patient achieved full range of 
motion in the ankle joint, a proper gait pattern, and had no measur-
able hypotrophy of the lower leg, and after two more months the 
patient was able to return to her full preoperative activity level. 
Conclusion: Rehabilitation starting from the first day after injury, 
is of ultimate importance not only for preventing complications, but 
also for ensuring the best possible status for a potential surgical act. 
Additionally, if surgery turns out to be necessary an early started, 
and good conducted rehabilitation programme is crucial for optimal 
functional recovery of the foot. 

p400
inFluEncE oF nEuro-muSculAr 
ElEctricAl StimulAtion on poSt-StroKE 
SpASticity AnD itS rolE in ovErAll 
motor Function improvEmEnt
Tataradze E., Chabashvili N., Sopromadze Z., Svanishvili T.
Tbilisi State Medical University, Dept. of Medical Rehabilitation 
and Sports Medicine, Tbilisi, Georgia

Spasticity after stroke develops gradually and reaches its maximum 
after 1 to 3 months (1). Nowadays it is recognized that post-stroke 
hemiparesis may exist without spasticity and functional deficiency 
may be conditioned by ‘negative factors’ – muscle weakness and 
loss of dexterity (2). We decided to define the role of neuro-muscular 
electrical stimulation (NMES) in the treatment of spasticity and in 
overall improvement of motor function on acute stage of stroke. We 
investigated 200 patients randomized in two groups: 1) Stimula-
tion Group (SG); 104 patients underwent NMES, physical therapy 
(positioning, massage, exercise) and drug therapy. 2) Control Group 
(CG); 96 patients underwent only standard physical and drug therapy. 
Muscle tone was assessed by Modified Ashworth Scale (MAS) at 
inclusion and after 3 weeks.  At the initial assessment spasticity 
was found in 52 patients: 22 patients in the CG (mean MAS score 
1.5) and 30 patients in the SG (mean score 1.7). At the follow-up 20 
patients were found spastic in CG. The mean score has risen slightly 
and reached 1.6 points. In SG 24 patients remained spastic. The 
mean MAS score has decreased to 1.2. Slight increase of spasticity 
in CG and decrease in SG reflect an effect of NMES – prevention of 
spasticity. Although, the effect is limited at the acute stage because of 
relatively small proportion of spastic patients. In our opinion, above-
described trend can not be the determinant of overall improvement of 
motor function, because of its relatively limited effect. We conclude, 
that electrical stimulation facilitates reduction of spasticity but this 
mechanism is not predominant in regards with restoration of motor 
function at the acute stage of stroke. 
References:
1. Thilmann A, et al. The mechanism of spastic muscle hypertonus: 
variation in reflex gain over the time course of spasticity. Brain 1991; 114: 
233–244.

2. O’Dwyer N, et al. Spasticity and muscle contracture following stroke. 
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thE inFluEncE oF rEhABilitAtion on poSt-
StroKE DEprESSion
Spetruk P.
Upper Silesian Rehabilitation Center ‘Repty’, Third Dept. of 
Neurological Rehabilitation, Tarnowskie Góry, Poland 

Introduction: The aim of this study was assessment of relation-
ship between intensity of post-stroke depression and factors of 

socio-demographic nature, neurological state, speed of walk, 
functional state and quality of life. Patients and Methods: A 
sample of 64 first–ever ischaemic stroke survivors with light or 
moderate depression. Intervention: complex 28-days programme 
of rehabilitation. Investigative tools: Beck’s Depression Inventory 
(BDI), Brunnstrom Scale, Speed of 10-m walk, Functional Index 
‘REPTY’ (FIR), Stroke-Adapted 30-item Version of the Sickness 
Impact Profile (SA-SIP 30). Other factors: hemisphere’s localiza-
tion of stroke, coexistence of aphasia, concurrent diseases, sex, 
place of residence, level of education, family situation, housing 
conditions. Results: Significant decrease of depression (in BDI). 
After treatment, 23% patients didn’t have depressive symptoms. 
Positive correlations between intensity of post-stroke depression 
and: neurological state in Brunnstrom scale, activity of daily living 
(in FIR), quality of life (in SA-SIP 30) and mean walk’s speed. 
No significant relationships with: level of education, place of 
residence, age, localization of stroke, concurrent diseases (obesity, 
lipid disturbances). Significant relationships with: family-situation 
(before and after treatment), housing conditions (before and after 
treatment), coexistence of aphasia (after treatment), concurrent 
diseases: heart disease (before treatment), diabetes (before and 
after treatment). Conclusions: Complex rehabilitation decreased 
the intensity of post-stroke depression in correlation with: neu-
rological state, speed of walk, activity of daily living and quality 
of life. Deeper depressive symptoms were connected with: lonely 
living, bad housing conditions, concurrent diseases (heart diseases, 
diabetes). Unfavourably on course of post-stroke depression influ-
enced: lonely living, bad housing conditions, presence of aphasia 
and coexisting diabetes. Level of education, place of residence, 
age, localization of stroke, concurrent diseases (obesity, lipid 
disturbances) did not have influence on occurrence and further 
course of post-stroke depression. 
References:
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A proSpEctivE rAnDomiSED StuDy 
rEgArDing thE EFFiciEncy oF thE 
poSturAl thErApy AS pArt oF thE 
rEhABilitAtion progrAm For thE 
pAtiEntS poSt-StroKE
Dimulescu D., Chiriti G., Mologhianu G., Murgu A.
The National Institute of Physical Rehabilitation and Balneo-
climatology, University of Medicine ‘Carol Davila’, Bucharest, 
Romania
Introduction: A prominent part among the recovery medical services 
come to prevention, correction and rehabilitation of the functional 
deficits that appears in the patients post stroke. These deficits affect 
the capacity to self-care of the patients and leads to installation of a 
forms of severe disability. Purpose: Achievement of a prospective, 
randomized study regarding efficiency of the physical–kinetics 
recovery program with emphasis on postural therapy in two groups 
of patients post stroke. Materials and Methods: The groups (1-study; 
2-control) included each 50 patients post stroke of both sexes and 
different age. Distinction between the two groups achieved after 
a methodology of recovery therapy-group 1 received a postural 
therapy as part of the physical-kinetics program. We assessed: pain, 
sensitivity disorders, physical dysfunctions, cognitive dysfunc-
tions-depression, disabilities, self assessment of health status, drugs 
consumption, QOL, general score. Results: After the rehabilitation 
program, the scores for clinical-functional parameters recorded 
improved as follows: the pain improved with 30.12% (group 1) 
vs. 21.26% (group 2); sensitivity disorders improved with 20,23% 
(group 1) vs. 14.77% (group 2); physical dysfunctions improved 
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with 20.17% (group 1) in comparison with 13.24% (group 2); 
depression improved with 26.47% (group 1) vs. 18,57% (group 2); 
disabilities recorded improvements of 41.40% (group 1) vs. 31.25% 
(group 2); self perception of the health status improved with 20,71% 
(group 1) vs. 13.38% (group 2); drugs consumption reduced with 
11.79% (group 1) vs. 6.77% (group 2). Conclusion: The great results 
obtained by the patients post stroke who followed one recovery 
program based on the postural therapy (patients included in group 1  
– research group) proved the efficiency of this therapy as part of 
the physical-kinetics program.
References:
1.  Garland SJ, et al. Recovery of standing balance and health-related quality 
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moDulAtED miDFrEQuEncy ElEctro-
thErApy (mEt) rEDucES pAthologicAl 
ElEvAtED muSclEtonuS in gAStrocnEmiuS 
muSclE AFtEr StroKE: A cASE rEport
Atabas E.
Dept. of Physical and Rehabilitation Medicine, Medical Center 
Bonn Friedensplatz, Bonn, Germany
Hemiparesis and spasticity are mayor complications for patients 
after stroke leading to movement disorders like gait problems. 
A dysfunction of the gastrocnemius muscle can be a source of 
trouble in those patients. A 37-year-old female patient suffered 
an Infarction of the right sided arteria media 6 years ago. After 
restoring her health sufficiently well after an intensive rehabili-
tation program she still has to put up with some concentration 
problems and struggle with her gait due to elevated muscle tonus 
of the left gastrocnemius muscle. She evaluated the tightness of 
the muscle with a 9 on a Visual Analogue Scale (VAS). The super-
ficial electromyography (EMG) showed a value of 1.1 microvolt 
on right and 11.6 microvolt on the left side. We made a treatment 
with modulated midfrequency electrotherapy (MET) for 20 min 
leading immediately after treatment to an evaluation of 5 on VAS 
and a reduction of muscle tone on 8.0. After 3 weeks of therapy two 
times a week the impairment showed a 1 on VAS and a comparable 
muscle tone to the healthy side of 3.7. Due to these observations 
a pilot study should be initiated with 20 patients suffering from 
spasticity of the lower limp getting treatment by MET. 
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An unSuAl cAuSE oF trAumAtic BrAin 
injury?
Kyu M., Ariyaratnam R.
Rakehead Centre, Burnley, UK
Background and Specific Issues: We present a case of a patient with 
Traumatic brain injury (TBI) due to road traffic accident (RTA) 
for which an undiagnosed neuromuscular condition contributed. 
Delayed diagnosis led to respiratory complication following anaes-
thesia. Clinical Details: A 19-year-old man sustained a significant 
brain injury in a RTA (head-on collision where his car veered to 
the right and collided with an on-coming vehicle at 11 am). This 
left him with right hemiparesis and impaired cognitive function. 
He developed dyspnoea during rehabilitation, had thoraco-lumbar 
scoliosis on examination with normal ECG and CXR and narrow-
ing of bronchi on CT thorax. Following correction of scoliosis, 
he developed respiratory failure needing ventilatory support and 
right brachial plexus injury from lying on bolsters for 10 h during 
operation. Management: While in our ward, he was noticed to have 
difficulty in relaxing his left hand grip with percussion myotonia, 

poorly developed sternomastoids, pectorals and daytime sleepiness. 
Electromyography revealed characteristic myotonic abnormali-
ties. Genetic testing showed CTG trinucleotide expansion at the 
dystrophin gene. Subsequently, his father was found to have the 
same genetic abnormality without clinical or EMG evidence. In 
retrospect, we suspect that the RTA was contributed to by hypersom-
nia related to myotonia. Respiratory difficulties following surgery 
could have been better managed if the observation that he had a 
thoraco-lumbar scoliosis and poorly developed muscles had led to 
a clinical suspicion of an underlying hereditary neuro-muscular 
disorder. Implications: Somnolence in myotonia can contribute 
to RTA. Early diagnosis of myotonia can prevent complications. 
Brachial plexus lesions are recognised as a rare complication of 
surgery for scoliosis.
References:
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BrAchiAl plEXuS pArAlySiS AnD opEnED 
clAviculAr FrActurE FolloWing WorK-
AvulSionAl trAumA – cASE rEport 
Scarlet R.G., Brailescu C.M.
‘Carol Davila’ University of Medicine and Pharmacy, National 
Institute for Rehabilitation Medicine, Bucharest, Romania

Introduction: The most frequent cause of brachial plexopathy is the 
traumatic traction mechanism by avulsion of superior limb, with 
plexus elongation or even rupture of C5–C8 anterior roots and T1 
root (in which brachial plexus consists of). The occupational ac-
cidents with catching and avulsion of superior limb are quite often; 
these events represent not only a major individual trauma, but also 
a social problem for young working people. Aim: The poster shows 
the clinical and functional evaluation using specific scales (articular 
mobility and muscular strength measurements, FIM) evoking the 
severe dysfunction for self-caring and ADL performing. It presents, 
also, the importance of rehabilitation programme as an essential 
therapeutical sequence after plastic surgery for severe dysfunctional 
sequelae post-avulsional injury of brachial plexus. Material and 
Methods: We present the case of a 27-year-old patient who suf-
fered an accident at his working place (in dec.2005) with traumatic 
avulsion of right thoracic limb, with emergency surgical interven-
tion at Emergency Hospital in Bucharest (neuroraphy of brachial 
plexus, venoraphy, myoraphy of pectoral muscles, cutaneous grafts, 
reduction and osteosynthesis for clavicular fracture), followed by 
immobilization of the right limb in elevated position for 21 days. 
Rehabilitation program had begun early and had been done continu-
ously since than, with periodical evaluation and adaptation of thera-
peutic goals. Objectives and Results: With specific rehabilitation 
methods (medication, electrotherapy, thermotherapy, kinesitherapy, 
ergotherapy) and a sustained PRM treatment following orthopedic 
and plastic surgery interventions, the patient managed to increase the 
functional status for every day activities and the quality of life. The 
goals of the complex rehabilitation program must be realistic and 
permanently adapted to the functional status of the patient; at his last 
hospitalization period in our clinic, the objectives were: prevention 
of vicious dysfunctional attitudes; muscular electrostimulation and 
reeducation progressively through reinnervation; increasing func-
tionality and ability for major ADL performing with the right limb 
and education of left limb to compensate the major activities that 
are difficult to do; social and professional reinsertion. Conclusions: 
1) In brachial plexus neurotmesis with correct surgical intervention, 
the reinervation process has a speed of 1–2 mm/day (so 30 months 
from site of rupture towards peripheral); nevertheless, the functional 

J Rehabil Med Suppl 47



261Poster Presentations

recovery depends upon the precocity and continuity of the rehabilita-
tion program; 2) After two years of complex treatment, the patient 
improves the general status, increases the functional independence 
and the quality of life, with socio-professional reinsertion; 3) The 
importance of team-work is major (family, plastic surgeon, PRM 
specialist, kinesitherapist, ergotherapist, psychotherapist).

p406
thE rolE oF rEhABilitAtion mEDicinE 
in An AntiphoSpholipiD SynDromE cASE 
With vErtEBroBASilAr iSchEmic StroKE 
– cASE rEport 
Brailescu C.M., Mologhianu G., Scarlet R.G.
University of Medicine, ‘Carol Davila’, National Institute of 
Rehabilitation Medicine, Bucharest, Romania
Introduction: Antiphospholipid syndrome (APS) or Hughes syn-
drome is an autoimmune disorder characterized by recurrent venous 
or arterial thrombosis and/or fetal losses associated with character-
istic laboratory abnormalities, such as persistently elevated levels 
of antibodies directed against membrane anionic phospholipids (ie, 
anticardiolipin [aCL] antibody, antiphosphatidylserine) or their 
associated plasma proteins, predominantly beta-2 glycoprotein 
I (apolipoprotein H), or evidence of a circulating anticoagulant. 
APS is sometimes called ‘sticky blood syndrome’, because of the 
increased tendency to form blood clots in the veins and arteries. 
It may evolve as an unique disease (primary syndrome) or associ-
ated with other autoimmune or pathological situations (secondary 
syndrome). Aim: The oral communication has three main purposes: 
– to present some major facts about the antiphospholipid syndrome 
– revised diagnostic criteria (international consensus statement in 
2006), differential diagnostic, multiple possible clinical features, 
prognostic; – to present the multidisciplinary team involved in 
the diagnostic and treatment of this disease; - the importance of 
rehabilitation program in recovery and prognostic. Method: We 
present the case of a 28-year-old male patient, who suffered an 
ataxic tetraparesis caused by an ischemic vertebro-basilar stroke 
with great dysfunctionality and after multidisciplinary medical 
evaluation he was diagnosed with antiphospholipidic syndrome. 
In the first year after the stroke the patient has begun a very com-
plex rehabilitation program (drugs and physio-kinesitherapy) in 
our clinic and adjusted by the monthly functional reevaluation. 
The objectives of the recovery treatment were: vital function 
preservation; functional improvement for lower extremities (gait) 
and for upper extremities (ADL performance); prevention of other 
manifestations of the disease or of possible complications; improv-
ing communication and socio-professional reintegration. Results: 
After several months of recovery, the improvement of quality of 
life and of self-care possibilities, gait control, ADL performing 
and communication were significant. Conclusions: 1) Impressive 
medical case because of its complex clinical manifestations and 
with major functional impact upon the patient (severe dysfunction 
for ADL and for socio-professional life at a young male subject); 
2) The necessity of multidisciplinary medical team-work for 
diagnostic, treatment and recovery for this autoimmune disease 
with vital risk; 3. The importance of rehabilitation programme 
necessary for the global therapeutical success, for increasing the 
quality of life and functional status of a young patient.

p407
thErApEuticAl proBlEmS in 
pluripAthologicAl pAtiEntS – AnKyloSing 
SponDylitiS AnD poSthEmorrhAgic 
StroKE StAtuS – cASE rEport 
Brailescu C.M.1, Meila A.2, Nica A.1

1University of Medicine ‘Carol Davila’, National Institute of 
Rehabilitation Medicine, Bucharest; 2Universitary Emergency 
Hospital Bucharest, Romania

Introduction: Within the demographic phenomenon regarding 
population growing old, modern medicine acquisitions for di-
agnostic and treatment and the development and the application 
of different programs in Medical Rehabilitation, we often have 
to confront to multipathological aspects in patients and that fact 
opens a new phase in therapeutically and medical rehabilitation 
area. Aim: This case difficulty was represented by the fact that a 
cardio-vascular patient with left hemi paresis status post-recent (4 
months) putaminal hemorrhagia associates an inflammatory acute 
process in context of ankylosing spondylitis. The clinician must be 
able to blend the treatment for two pathologies whose principles 
of treatment mutual except: ankylosing spondylitis’ drug therapy 
is not accepted in post-intracerebral hemorrhagic status and the 
locomotors and cardio-vascular functional program for hemi pare-
sis is limited by the ankylosing spondylitis’ acute inflammatory 
process and by the cardio-vascular status. Material and Method: 
We present a case report of a 53-year-old patient diagnosed and 
NSAID treated for ankylosing spondylitis for 30 years, who had 
developed a severe spinal and coxo-femural articulations deter-
mination with spinal ankylosis; he also associates bilateral hip 
osteoarthritis, which needed a left coxo-femural arthroplasty 5 
years ago. This patient associates severe cardiovascular problems: 
neglected arterial high blood tension and a putaminal hemorrhagic 
stroke with left hemiplegia and severe functional impairment for 
gait, ADL, speech. This pluripathological case needs a multidis-
ciplinary medical approach and team-work between rehabilitation 
medicine, cardiology, rheumatology, neurology, speech-therapy. 
The objectives were: maintaining biological and cardio-vascular 
parameters in safety limits; pain and articular/periarticular inflam-
matory process control; increasing functional independence level 
(gait, ADL, speech) and improvement of the quality of life. Results: 
The patient followed a complex therapeutic program: educational 
therapy, drug therapy, medical rehabilitation plan (electrotherapy, 
therapeutic massage, ergotherapy, kinesitherapy). We managed the 
cardiovascular and respiratory problems, ameliorated the chronic 
pain and improved the functional status for ambulation, ADL. 
Conclusions: 1) Polipathological case because of its complex se-
vere determinations (neurological, chronic inflammatory disease, 
cardiovascular problems, orthopaedic implant) and with major 
functional impact upon the patient (high morbidity and mortality 
risk, severe dysfunction for ambulation, ADL, speech and for 
socio-professional life); 2) The necessity of multidisciplinary 
medical team-work for diagnostic, treatment and rehabilitation; 
3) The ability of the clinician to combine therapies that may be 
indicated for a disease but is not allowed for another; periodical 
reevaluation and reconsidering the treatment principles depend-
ing on the functional status is required; 4) The importance of 
rehabilitation programme necessary for the global therapeutic 
success, for increasing the quality of life and functional status 
of the patient.
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chAngES in cErEBrAl currEnt SourcE 
DiStriBution By ElEctricAl WriSt 
StimulAtion in pAtiEnt With right 
hEmipArESiS
Shin H.1, Kwon O.Y.2

Gyeongsang National University Hospital, 1Dept. of Rehabilitation 
Medicine and 2Dept. of Neurology, Jinju, Republic of Korea

Aim: To investigate the changes of brain current source dis-
tribution by electrical wrist stimulation in patients with right 
hemiparesis. Patients and Method: Ten patients with left MCA 
territory infarction (time from onset: 6–134 months) were en-
rolled in this study. Functional electrical stimulation (FES) was 
applied to the right extensor carpi radialis muscle of each pa-
tient. The segments were used to obtain cross-spectral LORETA 
(low resolution brain electromagnetic tomography) images. The 
frequency spectrums are set as delta (1–3 Hz), theta (4–7 Hz), 
alpha (8–12 Hz), beta-1 (13–18 Hz), beta-2 (19–21 Hz) and beta-3 
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band (22–30 Hz). Statistical nonparametric maps (SnPM) were 
obtained to detect the changes of current density between the 
sessions. Results: The current source densities of the theta band 
induced by the electrical stimulation decreased significantly in 
the ipsilateral superior and middle temporal gyrus (p<0.01). The 
current source densities of the beta 2 and 3 band induced by the 
electrical stimulation increased significantly in the contralateral 
superior, middle, and inferior frontal gyrus, superior and the 
middle temporal gyrus, the anterior cingulate, and extranuclear 
(p<0.01). Conclusion: Reorganization of motor control takes 
place after stroke and may involve the ipsilateral or contralat-
eral cortex, depending on the site and size of the brain lesion 
and theoretically, the somatotopic organization of the residual 
pyramidal tracts. EEG changes observed after FES applied to a 
paretic limb supports the proposal that electrical stimulation may 
enhance the benefit of customary neurorehabilitative treatments 
and possibly motor learning. 
References:
1.  Bard G, Hirschberg GG. Recovery of voluntary motion in upper extremity 
following hemiplegia. Arch Phys Med Rehab 1965; 46: 567–572.

2.  Golaszewski S, et al. Functional magnetic resonance imaging of the human 
motor cortex before and after whole-hand afferent electrical stimulation. 
Scand J Rehabil Med 1998; 31: 165–173.

p409
thE EvAluAtion oF SympAthEtic SKin 
rESponSE, F WAvE AnD h rEFlEX in pAtiEntS 
With StroKE
Cakir T.1, Evcik D.2, Demirdal U.S.1, Kavuncu V.1

1Afyon Kocatepe University, Dept. of Physical Medicine and Re-
habilitation, Afyon; 2Ufuk University, Dept. of Physical Medicine 
and Rehabilitation, Ankara, Turkey

Introduction: Post-stroke autonomic dysfunction is mostly 
associated with hemiplegic or hemiparetic patients after a cer-
ebrovascular accident (CVA) (1). Aim: In this study we aimed to 
assess the autonomic nervous system in terms of the sympathetic 
skin response (SSR) and to evaluate the peripheral nerve system 
in post-stroke patients. Patients and Methods: Thirty-four post-
stroke hemiplegic or hemiparetic patients (13 acute, 21 chronic) 
and 33 age and sex matched healthy controls enrolled in this 
study. After clinical examination all patients were investigated 
in an electroneuromyography laboratory by means of SSR, F 
wave and H reflex studies. SSR was measured from both median 
nerve and tibial nerves. F wave was examined in both median and 
ulnar nerves in upper extremity and from tibial nerves in lower 
extremity. H reflex was measured from tibial nerves. Measure-
ments were assessed bilaterally. Assessment parameters included 
the ratio of Hmax/Mmax amplitude, the mean value of F wave 
distal latency and amplitude and the distal latency and amplitude 
values of SSR.  Results: The mean age of the patients and the 
control group was 57±11.5 (40–76) (30 female and 38 male). 
There was a statistically significant decrease in SSR amplitude 
values in hemiplegic/hemiparetic upper extremities compared 
to control group (p=0.17). The ratio of Hmax/Mmax was found 
to be statistically increased in the affected side in patients group 
(p=0.28). No statistically significant differences were obtained in 
the other assessment parmeters (p>0.05). Conclusion: Our results 
support the autonomic dysfunction in post-stroke patients with an 
impaired sympathetic activation (2). In addition the increase in 
the ratio of Hmax/Mmax determines an increased motor neuron 
excitability in patients after CVA. 
References:
1. Muslumanoglu L, et al. Involvement of sympathetic reflex activity in 
patients with acute and chronic stroke: A comparison with functional motor 
capacity. Arch Phys Med Rehabil 2004; 85: 470–3.

2. Zimmermann KP, et al. Post-stroke autonomic nervous system function: 
palmar sympathetic skin responses thirty or more days after cerebrovascular 
accident. Arch Phys Med Rehabil 1995; 76: 250–6.

p410
cErvicAl root injury FolloWing loW 
vElocity trAumA
Joshi T., Chao T., Joshi S., Agarwal S.
Suny Downstate Medical Center, Physical Medicine and Rehabili-
tation Dept., Brooklyn, New York, USA

Study Design: A case report detailing cervical root injury following 
low velocity trauma. Aim: To describe a unique presentation of 
abrupt spinal root injury in this condition. Summary of Background 
Data: The most common mechanism of injury to upper cervical 
roots involves stretching of the nerve. These injuries can occur due 
to low-velocity trauma secondary to cervical dystocia or clavicle 
fracture but mainly in childhood. When it occurs in adulthood, it is 
mostly associated with high velocity trauma like MVA. Methods: 
A 36-year-old right-handed female patient was presented with 
upper back and neck pain on right side with numbness in right 
thumb area. About 9 months ago, while coming down the stairs, 
her neck went into hyperextension while grabbing a bar to prevent 
a fall from steps. Results: Physical examination showed overall 
5/5 muscle strength with no sensation on right thumb area. MRI of 
cervical spine showed extradural defect at C4–5, C5–6 levels with 
patent neuroforamina. NCS showed normal study of right radial, 
ulnar and median nerves. Needle EMG showed abnormal activities 
like PSW in upper cervical paraspinal and bicep brachii muscles 
otherwise the test was normal. Conclusion: Traumatic cervical 
root injury can be a part of differential diagnosis even after low 
velocity trauma and when MRI shows no root pathology.
References:
1. Peleg D, et al: Fractured clavicle and Erb’s palsy unrelated to birth trauma, 
Am J Obstet Gynecol 1998; 178: 1104–5.

2. Goetz. Textbook of Clinical Neurology, 3rd edition
3. Braddom. Physical Medicine and Rehabilitation, 3rd edition
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compAriSon oF FunctionAl gAin AnD 
inciDEncE oF complicAtionS in young 
AnD ADult StroKE pAtiEntS AFtEr 
rEhABilitAtion 
Onat Sahin S., Erkin G., Ozel S.
Ankara Physical Medicine & Rehabilitation Education and Re-
search Hospital, Ministry of Health, Ankara, Turkey

Aim: The study aimed to compare functional gain and incidence 
of complications after rehabilitation in young and adult stroke 
patients. Patients and Methods: The study involved 150 young 
and 150 adult stroke patients (total=300) who were hospitalized 
and rehabilitated between April 2004 and May 2007 at Ankara 
Physical Medicine & Rehabilitation Education and Research 
Hospital. Stroke type, duration of illness, hospitalization time, 
accompanying disorders, and complications were recorded. The 
motor functions of the patients for the upper extremity, hand, 
and lower extremity were evaluated with Brunnstrom Motor 
Recovery Staging and their level of independence in daily life 
activities, with Functional Independence Measure (FIM) upon 
hospitalization and discharge after rehabilitation. Results: No 
differences were detected between the young and adult patients 
for stroke type (p=0.403, Chi-square=0.69). The type of stroke 
was ischemic in 76% of the young patients and in 80% of the 
adult patients, and hemorrhagic in 24% of the young patients 
and in 20% of the adult patients. Hospitalization time was sta-
tistically significantly longer in adult stroke patients (p=0.000 
T= –11.181). The incidence of hypertension, hyperlipidemia, 
hypercholesterolemia and atrial fibrillation was significantly 
higher in adult stroke patients. No differences were found be-
tween the young and adult stroke patients for FIM scores at the 
time of hospitalization, while the mean FIM scores of the young 
stroke patients on discharge was higher. FIM gain scores of the 
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young patients were statistically significantly higher. The need 
for orthosis and support was statistically significantly higher in 
adult stroke patients. Comparisons of the complications showed 
that the incidence rates of shoulder subluxation and spastic-
ity were higher in the young stroke patients and the incidence 
rates of use of shoulder brace, aphasia, neglect, urinary and 
bowel incontinence and deep vein thrombosis were higher in 
the adult stroke patients. Conclusion: Although FIM scores of 
both groups were similar upon hospitalization, functional gain 
of young stroke patients was higher on discharge. The lower rate 
of gain in adult stroke patients may be accounted for by higher 
incidence of co-morbid conditions and complications such as, 
aphasia, and neglect. 

p412
Drop Foot AFtEr cAESArEAn SEction 
unDEr SpinAl AnAESthESiA: A cASE rEport
Turhanoglu A.D., Turhanoglu S., Guler H. 
Mustafa Kemal University, Medicine School, Physical Medicine 
and Rehabilitation and Anaesthesiology, Hatay, Turkey

Introduction: Peripheral nerve injury after labor or caesarean 
delivery anaesthesia is uncommon, but disturbing. Aim: we 
present a case report with spinal root lesion caused by spinal 
anaesthesia for caesarean delivery. Case: We described a case 
of drop foot in the left lower extremity after spinal anaesthesia 
for caesarean section. Spinal anaesthesia was performed with a 
25 – gauge spinal needle and 12.5 mg of 5% bupivacaine at the 
level of L4–5. After the caesarean section she noticed that left 
leg paraesthesia and unable dorsiflexion of her left foot. Paraes-
thesia of her left leg is never disappear after spinal anaesthesia. 
The patient was consulted to us one month after operation with 
left foot drop and numbness in her left leg. The patient had 0/5 
strength of the left dorsiflexors, toe extensors, and evertors, 
as well as 4/5 strength of the plantar flexors. In addition, she 
had hypoaesthesia in L5 and S1 dermatomes. The patient was 
prescribed prednisolone 32 mg/day and also received physical 
therapy and strengthening exercise therapy. Twenty days after the 
treatment, the muscles reached 3/5 motor power. At the 8th week 
of the treatment, the patient’s muscles reached 5/5 motor power. 
Conclusion: The possibility of occurring major neuropathies 
such as drop foot result from sciatic neuropathies and minor, 
transient neuropathy after subarachnoid anaesthesia should not 
be underestimated.

p413
poStStroKE ShoulDEr pAin: rElAtionShip 
With clinicAl FActorS AnD FunctionAl 
outcomES
Barlak A., Unsal S., Kaya K., Sahin-Onat S., Ozel S. 
Ankara Physical Medicine and Rehabilitation Education and 
Research Hospital, 3rd PRM Clinics, Ministry of Health, Ankara, 
Turkey

Introduction: Shoulder pain is a common problem after stroke. 
A number of disorders have been proposed in the literature as 
being major causes of hemiplegic shoulder pain (HSP) (1). 
Aim: To assess the possible causes of shoulder pain in patients 
with stroke, to examine the relationship of shoulder pain with 
clinical factors and functional outcomes. Patients and Methods: 
A total of 187 patients with stroke were included in this study. 
All patients were evaluated for the presence of hemiplegic 
shoulder pain (HSP) and for the possible causes. Upper limb 
motor function was assessed by Brunnstrom recovery stages, 
spasticity was evaluated on a five-point Ashworth Scale. The 
presence of glenohumeral joint subluxation was assessed from 
anterior-posterior radiographs. Daily living activities were 

assessed using Functional Independence Measure (FIM™) at 
admission and at discharge. Results: HSP was present in 114 
(61%) patients. Of the 114 patients with HSP, 71 patients showed 
various grades of glenohumeral joint subluxation, 70 patients 
had Complex Regional Pain Syndrome-Type 1 (CRPS-1), 70 
patients had impingement syndrome, 68 patients had spasticity, 
49 patients had adhesive capsulitis, 10 patients had thalamic 
pain. There were no correlations with shoulder pain and clinical 
factors such as age, sex, side of involvement, etiology of lesion, 
duration of disease (day) and comorbidities. There was a highly 
significant association between shoulder pain and CRPS-1 and 
adhesive capsulitis (p=0.001). There were also correlations 
between HSP and shoulder range of motion, especially external 
rotation and flexion (p=0.001). The group without HSP showed 
significantly more improvement than the group with HSP in FIM 
gain scores (p=0.01) and the hospitalization period in patients 
with HSP was significantly longer than patients without HSP 
(p=0.031). Conclusion: These results indicate that shoulder pain 
is a frequent complication after stroke and it is often difficult to 
isolate a specific cause. Therefore, prevention and appropriate 
treatment of HSP should be included in rehabilitation of stroke 
patients as it prolongs the hospitalization period and reduces the 
functional outcomes. 
Reference:
1. Joynt RL. The source of shoulder pain in hemiplegia. Arch Phys Med 
Rehabil 1992; 73: 409–413.
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complEX rEhABilitAtion in pAtiEntS 
With clinicAl pAttErnS oF thE 
continuum mEtABolic SynDromE 
–> DiABEtES mEllituS –>DiABEtic 
polynEuropAthy –> DiABEtic Foot 
Koleva I.B.1, Yoshinov R.D.2

1Clinic of Physical and Rehabilitation Medicine, University 
Hospital, Pleven, Chair of Physical Medicine, Rehabilitation, 
Ergotherapy and Sport, Medical University, Pleven; 2Labora-
tory of Telematics at the Bulgarian Academy of Sciences, Sofia, 
Bulgaria

This paper reveals capacities of physical modalities for pre-
vention and rehabilitation in patients with clinical patterns of 
the continuum: metabolic syndrome – non-insulino-dependent 
diabetes mellitus – diabetic polyneuropathy – diabetic foot. we 
accentuate on the mechanisms and effects of some methods (with 
clinical and instrumental verification by electroneurography, elec-
tromyography, laserdopplerflowmetry), like: analytic exercises, 
mobilizations, massages, stretching-techniques, post-isometric 
relaxation (pir); transcutaneous electro-neuro-stimulations 
(tens), nivalin-iontophoresis, electrostimulations; laser therapy, 
ultraviolet light; peloids. the declared opinions and conclusions 
of the author are based on the traditions of Bulgarian rehabilita-
tion school, of the analysis of scientific rehabilitation literature 
(including electronic media), on our modest 20 years experience 
– clinical observations, scientific and applied investigations; and 
on the results of systematic interviews with over 500 patients 
with diabetes mellitus, diabetic polyneuropathy and diabetic 
foot of charcot type, treated by a complex physical therapy and 
rehabilitation in the national physical therapy and rehabilitation 
hospital (Sofia) and in the department of physical and rehabilita-
tion medicine of the university hospital – Pleven (Bulgaria). we 
comment the possibilities of the physical factors for improvement 
of diabetic patient’s quality of life – reeducation (functional and 
ergotherapeutic), professional orientation and resocialization of 
invalided diabetic persons. our proposition includes some complex 
programs for ameliorating the quality of life of the diabetic patient 
– algorithms for treatment of these socially important alterations 
and for their physical prevention. 
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p415
clinicAl Evolution oF 12 cASES oF DiSc 
hErniA With motor involvEmEnt Who 
rEFuSED SurgicAl intErvEntion 
Poenaru D., Popescu S., Cinteza D., Mateescu M.,  
Ionita L.
National Institute of Rehabilitation, Physical Medicine and Bal-
neoclimatology, Bucharest, Romania

Objective: To follow the evolution of some particular cases of 
lumbar disc hernia with recent peripheric motoneuron involve-
ment to whom the surgical approach was not possible. Material 
and Method: We followed 12 patients (9 females, 3 males) with 
lumbar disc hernia with recent radicular motor involvement and 
surgical indication who refused surgery. Follow-up period was 
3 months. Treatment consisted in systemic corticotherapy, anal-
gesia and rehabilitation procedures (antialgic electrostimulation, 
muscular electrostimulation, massage, kinetotherapy). Evaluation 
was done with: clinical examination, pain scale (VAS), Activity 
of Daily Living (ADL). Results: After 3 months of treatment (the 
first 3 weeks daily and the next 9 weeks 3 times a week) 8 patients 
had the same motor deficit, with less pain (43% improvement on 
VAS) and performed ADL easier (33% improvement). 1 patient had 
motor remission, with almost normal ADL performing and minimal 
VAS pain. 3 patients reported aggravation of motor involvement, 
persisting pain and ADL performing.

p416
Supporting FAmiliES oF BrAin injurED 
pAtiEntS: An EArly pSychologicAl 
ApproAch progrAm AnD itS inFluEncE on 
rEhABilitAtion nurSES’ WEll-BEing
Mammi P., Tanzi F., Veneziano S., Zaccaria B.,  
Fantetti F., Saccavini M.
University Hospital, Rehabilitation Medicine Dept., Parma, 
Italy

Introduction: Family stress following severe brain injuries is 
well documented, but high levels of stress are sustained also 
by professionals who take care of these patients, from ICU to 
rehabilitation, in particular nurses and nurse assistants (NA). 
Several studies indicate the need of early psychological support 
to families; well known are also the difficulties and conflicts that 
arise between families and healthcare staff and the need of im-
proving this relationship to reduce the risk of burnout syndrome 
and its negative impact on patient care. Aim: Verify feasibility 
of a psychological support program for families of brain injured 
patients beginning in ICU and continuing in rehabilitation and 
evaluate family stress. Verify nurses and NA’s burden of stress 
in a rehabilitation ward. Verify if the family support program 
could indirectly improve relationship between families and staff 
re-evaluating professionals’ stress level after 5 months and one 
year. Materials and Methods: Family psychological support is 
realized through weekly group meetings with a dedicated Psy-
chologist, enrolling relatives in ICU and continuing meetings 
during rehabilitation phase (start: January 2008). Relatives’ 
stress is evaluated by: Symptom questionnaire, POMS (profile 
mood states), BDI (Beck depression inventory), STAI (State 
Trait Anxiety Inventory) at the beginning of the program. Nurses 
and NA are a sample of 22 persons working in a rehabilitation 
ward that routinely accepts severely brain injured patients from 
ICU in an early phase of recovery. Their stress level is observed 
evaluating their symptoms with Symptom questionnaire (SQ) and 
their behavioural responses to stress with Pisa stress question-
naire (PSQ) at three steps: before starting family program, after 
5 months and after one year. Results and Conclusions: Baseline 
level of stress in nurses and NA has been evaluated showing a 
medium-low level of stress symptoms with particular importance 

of somatization and low scores of hostility; their coping strate-
gies show a tendency to an increased sense of responsibility 
and hyperactivity and low levels of vigour. Results of the next 
evaluation in May 2008 and evaluation of relatives’ stress will 
be shown and possible relationship between the family support 
program and the team stress will be discussed.

p417
hEAlth SituAtion in pAtiEntS With 
cErEBrAl pAlSy
Barca I., Ramiro M., Morales A., Diaz P., Lopez E., 
Arribas P.
Physical and Medicine Rehabilitation Dept., Clinic Hospital San 
Carlos, Madrid, Spain

Introduction: Cerebral palsy (CP) is an umbrella term encom-
passing a group of non-progressive, non-contagious diseases 
that cause physical disability in human development. Aim: To 
evaluate the problems and health-related factors in patients with 
cerebral palsy. Patients and Methods: 57 patients with cerebral 
palsy from Special Education Centres, Integration Schools and 
Cerebral Palsy Association. Patients and families were requested 
to answer a questionnaire including age, sex, disability level, 
clinical type of cerebral palsy, lifestyle, self-help skills, resource 
management, communication skills, sensory and motor skills, 
basic daily life activities, respiratory, digestive and muscu-
loskeletal pathology, sphincter function and epilepsy. Results: 
Ages between 3 and 36 years, average 12.3 years. 30 male and 
27 were female. Disability percentage between 44% and 95%. 
The most frequent types of cerebral palsy were spastic (47.3%) 
and mixed (39%). 96% of patients lived at home with their 
families. The analysis showed that 71% needed wheelchair for 
their mobility, 66.7% could not manage self-care resources and 
7% were independent in bathing, cleaning and eating. Almost 
80% had osteomuscular pathology (pain and scoliosis), more 
than 50% presented double sphincter incontinence, more than 
33% suffered repetitive pneumonias and 56% had digestive 
problems like difficulty swallowing, gastroesophageal reflux 
or constipation. Conclusion: The evaluated data suggested that 
the most frequent clinical type of cerebral palsy is spastic one, 
more than 65% presented a high level of disability, 71% needed 
a wheelchair, more than 55% had severe communication and 
resource management difficulties, 80% suffered osteomuscular 
pathology and 57% from digestive problems.
References:
1. Liptak GS, O´donnell M. Health status of children with moderate to severe 
cerebral palsy. Dev Med Child Neur 2001; 43: 364–370.

2. Wake M, Salmon L. Health status of Australian children with mild to severe 
cerebral palsy: cross-sectional survey using the Child Health Questionnaire. 
Child Neurol 2003; 45: 194–199
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ASSociAtion oF t-cEll populAtion ShiFt 
AnD BonE minErAl DEnSity chAngE in 
pAtiEntS With trAumAtic DiSEASE oF 
SpinAl mEDullA trEAtED With ApplicAtor 
lyApKo
Kaladze N.N., Gorlov A.A., Lyapko N.G., Voznyuk I.N. 
Crimean State Medical University, Dept. of Medical Rehabilitation 
and Physiotherapy, Simferopol, Ukraine

Introduction: Applicator Lyapko is a polimetal (Ag, Au, Cu, 
Ni, Fe) needle applicator what can induce changes of immu-
nological functions and tissue metabolism. Well known what 
disturbances of tissue metabolism (for example osteopenia) very 
often observed in patients with Traumatically Disease of Spinal 
Medulla. Aim: The influence of Lyapko Applicator in patients 
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with Traumatically Disease of Spinal Medulla on bone min-
eral density was studied to investigate the relationship between 
antiosteopenic effects of Course Application and their effects 
on T-cell populations. Patients and Methods: 54 patients with 
Traumatically Disease of Spinal Medulla was treated by course 
(everyday, n=10) of Applications during rehabilitation period. 
Lymphocytes were studied using indirect immunofluorescence 
methods employing monoclonal antibodies to CD-markers 
CD3, CD4, CD8, CD16, CD20. Bone and calcium metabolism 
were assessed by bone mineral density and serum calcium and 
phosphorus determinations. Results: Applicator Lyapko induce 
increase in T-suppressor cells and reduction in T-helper cell. 
Treated patients demonstrated expression of CD95, (range 7.92 to 
8.16), an important marker of FAS-dependent apoptosis, associ-
ated with an increase in CD25 (range 17.89 to 19.14) consistent 
with lymphocyte activation. In addition, CD4/CD8 ratio reduced 
(range 1.33 to 1.26) with absolute CD8 and CD16 population 
increasing. The change (increasing on 12%)) in bone mineral 
density had a 0.8 coefficient of correlation with the change in 
CD8/CD4 ratio, and a 0.76 coefficient with changes in CD16 cell 
population. In addition, serum calcium level increase (12%) and 
highly correlated to differences in CD4/CD8 changes (0.71) and 
CD16 (0.69) expression. Conclusion: Osteopenia associated with 
hypocalcaemia and decrease in bone mineral density develops in 
observed patients as a complication of Traumatically Disease of 
Spinal medulla. Application Course by Lyapko Applicator induce 
positive changes in T-helper cell and T-suppressor cell popula-
tions what correlate to activation of bone tissue metabolism.

p419
BilAtErAl SchWAnnomA oF thE nErvuS 
tiBiAliS At thE tArSAl tunnEl: A cASE 
rEport

Descheemaeker G., Wildiers P., Bruyninckx F., Peers K. 
University Hospital Gasthuisberg, Dept. of Physical Medicine and 
Rehabilitation, Leuven, Belgium 

Introduction: A 46-year-old man presented with bilateral swell-
ing at the medial malleolus present for more than 10 years. First 
symptoms were pain at contact and electric shocks were felt in 
the medial part of the feet. Initially, they were especially present 
at night and more severe after long standing or walking, more 
recently there had been also spontaneous pain. All complaints 
were most pronounced at the left side. Aim: This case documents 
for the first time a bilateral schwannoma of the nervus tibialis 
at the tarsal tunnel. Patients and Methods: There was a clearly 
palpable swelling bilateral over the tarsal tunnel with a positive 
Tinel sign. Ultrasonography and MRI revealed a 12×11×20 mm 
mass at the left side and a 13×10×20 mm mass at the right side, 
consistent with a schwannoma. Needle-electromyography of the 
intrinsic foot muscles and nerve conduction studies across the 
tarsal tunnel were normal. Resection of the schwannomas was 
done in a single operation. Post-operatively, pain disappeared, 
but there was some remaining loss of sensibility. Results: Mi-
croscopic examination confirmed the diagnosis of schwannoma 
and complete removal. Because of loss of 1 of 2 chromosomes 
22 in each of the schwannomas, further genetic testing is ongo-
ing. Possibly, neurofibromatosis type 2 mosaicism is present. 
Conclusion: Tarsal tunnel syndrome is defined as a compressive 
neuropathy of the posterior tibial nerve in the tarsal canal. A 
schwannoma is an uncommon cause of tarsal tunnel syndrome 
and is a benign, encapsulated neoplasm derived from Schwann 
cells. It is rarely seen in the lower extremities. A schwannoma 
of the nervus tibialis at the tarsal tunnel is described in some 
case reports, however this is the first report of a bilateral case 
of schwannoma of the nervus tibialis. 
Reference:
1. Mott RC, Dellon AL. Multiple schwannomas of the foot. Case report and 
strategy for treatment. J Am Podiatr Med Assoc 2003; 93: 51–57.
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churg-StrAuSS SynDromE With 
nEurologicAl mAniFEStAtionS: thE rolE 
oF rEhABilitAtion
Pinto Coelho J., Gouveia S., Almeida C., Duarte N., 
Gabriel F., Pinto Soares C.
Hospital de Santa Maria, Service of Physical Medicine and Re-
habilitation, Lisboa, Portugal 

Introduction: The Churg-Strauss Syndrome (CSS) is a rare disorder 
characterized by hypereosinophilia and systemic vasculitis that 
commonly affects the skin, lungs and peripheral nervous system. 
The neurological manifestations have a particular interest for reha-
bilitation. Aim: To present two clinical cases of CSS with periph-
eral nervous system involvement. Cases: Case 1 is a 51-year-old 
woman admitted with cough, a 10-kg weight loss in few months, 
peripheral eosinophilia, weakness of the left hand and bilateral foot 
drop with walking incapacity and a skin eruption on the right arm 
and foot. She had a history of recurrent sinusitis, nasal polyposis 
and lower respiratory track infections. A diagnosis of CSS was 
made and she started oral corticosteroids and cyclophosphamide 
with moderate improvement. The electromyographic study was 
consistent with mononeuritis multiplex with severe involvement 
of right femoral nerve and sciatic nerve bilaterally. She started a 
rehabilitation program. Gait was possible with a walker and bi-
lateral ankle-foot orthoses (AFO) which improved to independent 
ambulation with a left AFO and forearm crutches in 6 months. Case 
2 is a 60-year-old woman with a history of bronchial asthma and 
sinusitis admitted with fever, peripheral eosinophilia, dysesthesia 
in her distal upper extremities and right arm paresis with hand drop. 
She was dependent for activities of daily life. With a diagnosis 
of CSS, she started oral corticotherapy. The electromyographic 
study showed mononeuritis multiplex with severe involvement 
of right radial nerve and median nerve bilaterally. She began 
activities of daily living training and a wrist-hand orthosis was 
prescribed with functional improvement. Conclusion: These cases 
reveal the disabilities that these patients present. The medications 
are not always effective. The response to treatment may not be 
immediate and improvement may be gradual. Organ involvement 
must be considered in order to establish an adequate rehabilitation 
program and a correct prescription of technical aids.
Reference:
1.  Seghal, et al. Neurologic Manifestations of Churg-Strauss Syndrome. 
Mayo Clin Proc 1995, 70: 337–341
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StAtE oF conFuSion in hEmiplEgic 
pAtiEntS on rEhABilitAtion
Jovic S.1, Jovic M.2, Vucetic M.3, Srdic V.4, Stankovic-
Vucetic N.1

1Clinic for Rehabilitation ‘Dr Miroslav Zotovic’, Belgrade; 2Clini-
cal Centre Zvezdara, Belgrade; 3Clinical Centre ‘Dr Dragisa Mi-
sovic’, Belgrade; 4Clinical Centre Srbija, Belgrade, Serbia

Intention of the author of this study was to draw attention to oc-
currence of state of confusion in patients on rehabilitation after 
cerebrovascular insult, which is not related to the basic pathologi-
cal process in central nerve system. This occurrence was noted 
in hemiplegics with heart and kidney disease, in diabetics, and 
generally in patients with stress conditions. In the sample of 142 
hemiplegics, 15 patients showed signs of confusion or delirium 
manifested as disorientation, mainly in space. In the attempt to 
discover cause of such disorders, detailed records from patients’ 
medical history were analyzed, as well as their actual life cir-
cumstances, and frequent check-ups were done, if needed, of 
blood pressure, glycemia, urea, creatinine, electrolytes, ECG, etc. 
State of confusion/delirium was noted in 11 out of 15 patients, 
as a result of metabolic disorders, due to high blood pressure or 
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hyperglycemia, or as side-effect of other diseases. In 4 patients, 
the state of confusion was caused by emotional stress related to 
new, degraded social position, or by stress of other origin. This 
state lasted averagely shorter time and was eliminated by medi-
camentous therapy, accompanied by closer attention, to prevent 
traumas. Physical treatment was performed regularly in modified 
form. Increase of the existing neurological deficit was not noted. 
Control group consisted of the remaining patients in the sample. 
Discovering a cause of state of confusion and right-time applica-
tion of adequate therapy is an important condition for continuing 
rehabilitation of hemiplegics.

p422
importAnt rolE oF FAmily in 
rEhABilitAtion oF olDEr hEmiplEgicS
Stankovic-Vucetic N.1, Vucetic M.2, Srdic V.3, Jovic M.4, 
Jovic S.1

1Clinic for Rehabilitation ‘Dr Miroslav Zotovic’, Belgrade; 
2Clinical Centre ‘Dr Dragisa Misovic’, Belgrade; 3Clinical Centre 
Srbija, Belgrade; 4Clinical Centre Zvezdara, Belgrade, Serbia

In the attempt to achieve better rehabilitation effect in older 
hemiplegic patients, and having in mind changes caused by age 
and their bad influence to acceptance of therapeutic procedures 
in the process of rehabilitation, the authors turned to family as a 
possible source of positive therapeutic effects. The study involved 
70 families of hemiplegic patients aged over 60, who were hospital-
ized in our Clinic. Individual education of family was performed 
by the members of rehabilitation team. Publications, posters and 
film about cerebrovascular diseases were used in this education. 
Active work with the family started on the average 10 days after 
beginning of rehabilitation and lasted for 30 days; after that, the 
treatment was performed in usual conditions. Instead of control 
group, medical history of patients with equal disabilities was used. 
The parameters screened for comparison were: time of involving 
patients in the rehabilitation, their interest for daily rehabilitation 
procedures, time of occurrence of the first signs of motor recovery, 
patients’ intellectual activities, and others. In our research group 
time for beginning of rehabilitation was shorter 10 days on the 
average, with greater interest for rehabilitation by the patients. 
Their performance of motor activities was better, and their passive 
dependence were reduced or non-existent. They showed earlier 
interest in the activities around them. Giving the family active role 
in patients’ rehabilitation after cerebrovascular insult resulted in 
reduction of patients’ resistance, usually occurring in the process 
if recovery and shortening of time necessary of hospitalized older 
hemiplegics.

p423
EFFEctS oF viSuAl FEEDBAcK BAlAncE 
trAining By nEurocom SyStEm uSing 
computEriSED DynAmic poSturogrAphy 
in pAtiEntS With multiplE SclEroSiS
Ivanova M.K., Ahmed M.M., Mosalem D.M.,  
Al-Busairi A.W., Eyadeh A.A. 
Physical Medicine and Rehabilitation Hospital, Kuwait

Introduction: Multiple Sclerosis is believed to be autoimmune in 
nature. People with MS often experience difficulty with mobility. 
NeuroCom International dynamic posturography system provides 
information about balance. Aim: To study effects of complex treat-
ment of both conventional physical therapy & visual feedback 
balance training by neurocom system using computerised dynamic 
posturography (CDP) in patients with multiple sclerosis (MS). 
Patients and Methods: A total of 23 female Kuwaiti patents with 
MS were recruited and selected from out-patient clinic in physical 
medicine and rehabilitation hospital, Kuwait. All patients received 
complex treatment course for 3 months including visual feedback 

training (once/weekly) by using computerised dynamic posturog-
raphy & conventional physical therapy (three times/weekly). All 
patients & healthy individuals were evaluated by both the Berg 
Balance Scale score and the sensory organization test by neuro-
com system using computerised dynamic posturography before 
& 3 months after rehabilitation training program. The Sensory 
Organization Test (SOT) consists of six conditions including SOT 
1, SOT 2, and SOT 3, SOT 4, SOT 5, SOT 6.Composite Equilib-
rium Score (%) was calculated that describes the overall level of 
performance during all the SOT trials. Results: Before training, all 
patients had a reduction of Berg Balance Scale score and param-
eters of the sensory organization test. After training, a significant 
increase of Berg Balance Scale score (p<0.05), all parameters of 
the sensory organization test (SOT 1, SOT 2, SOT 3 SOT 4, SOT 5, 
SOT 6) (p<0.05) and composite equilibrium score (p<0.001) were 
observed. Conclusion: The computerised dynamic posturography 
is a valuable training tool in assessment of improvement of the 
equilibrium performance. Our data suggest that improvement all 
parameters of the sensory organization test after training program 
could be explained by some detectable change in the structure of 
the posture control system in patients with MS.

p424
color-impulSivE ophthAlmothErApy 
WITH АSIR APPARATUS IN COMPLEX 
trEAtmEnt oF chronic FAtiguE SynDromE 
(cFS)
Gavryushenko N.V., Mikhailova Т.I., Yegorchenko O.B., 
Pyko V.G., Dudnik M.G.
Slavutich Dispensary Sanatorium of SE Ivchenko-Progress 2, 
Zaporozhye, Ukraine

A current quickly changeable world is full of tension and stresses. 
An excessive stream of information, operation with use of PC, 
a high level of responsibility, hypodynamia, all they result in a 
Chronic Fatigue Syndrome (CFS). Two groups of patients each 
includes per 50 persons which were compared by gender, age, 
availability of accompanying diseases participate in the study car-
ried out for assessment of effectiveness of this syndrome treatment. 
All they are designers at SE IVCHENKO-PROGRESS and in the 
same degree are subjected to the above mentioned risk factors 
The treatment complex comprises: a phytotherapy, massage of 
a neck-collar zone and a head d’arsonvallization procedure. The 
experimental group additionally was subjected to a color-impulsive 
therapy by using the АSIR apparatus. This apparatus is intended 
to perform a rhythmic photoreflexotherapy in the band of visible 
light for the purpose of prophylaxis and treatment of conditions 
caused by insufficient intensity of light, artificial illumination in 
offices, decompensated deficit or excess of one or more colors. 
A color of light varied by using color filters fixed in the optical 
system. The colored light makes a different influence on a patient’s 
emotional state and depends on a color applied. We preferred a 
green color, because it is a color ensuring a comfort for majority 
of people, and causes a state of rest and relaxation. The effect of 
color can be increased while applying it in a ‘SMOOTH’ mode in 
a comfort rhythm. A treatment course included 15 procedures per 
15 minutes each. Before a treatment and after it the patients were 
subjected to a clinical interview, visual inspection, monitoring of 
arterial pressure, frequency of cardiac contractions, rehovasogram 
of cardiac vascula, an integral rehovasogram. A fit for work was 
evaluated by the patients themselves by using a 5-score system. 
Changes in mood, sleep quality, frequency of headaches occurred, 
fatigue, symptoms of visual organ strain were taken into account 
during the evaluation. Before the treatment the all patients had a 
lability of arterial pressure, frequency of cardiac contractions. The 
rehoencephalogram showed the symptoms of increased tonicity of 
large-, medium- and small - size vascula, their degraded elasticity, 
initial symptoms of disorder in a vain efflux. The integral rehova-
sogram for 32% and 25% of the patients, which participated in 
the study, corresponded to a hyperkinetic and hypokinetic types of 
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blood circulation, accordingly. A fit for work before the treatment 
was evaluated by the patients as score of 2 to 3. As a result of a 
course of performed treatment, both groups of patients felt signifi-
cantly better, their fit for work recovered (score was of up to 4 to 
5). A clear tendency to a normalization of emotional state (score 
was of up to 5) and a complete elimination of symptoms of visual 
organ strain were traced with the experimental group of patients. 
The arterial pressure, frequency of cardiac contractions have been 
stabilized. The rehoencephalogram did not show any symptoms 
of increased tonicity of medium- and small- size vascula. Other 
studied symptoms such as: frequency of headaches, sleep quality, 
rehovasogram data (tonicity of large-size vascula and vein efflux), 
integral rehovasogram have been reliably improved for both 
groups of patients involved in the study. So, the carried out study 
confirmed a high effectiveness of a complex treatment performed 
with applying such free of medicine methods as: phytotherapy, 
massage, d’arsonvallization procedure, a color-impulsive therapy 
by using the АSIR apparatus. The АSIR apparatus produces a 
general corrective effect on an organism with a local effect on a 
visual organ which result in additional priorities of this complex 
of treatment. The paper presents the study results of rehabilitation 
of patients with CFS. 

p425
prEvAlEncE oF AnAEmiA in thE poStAcutE 
StAgE FolloWing BrAin injury 

Pande S.D., Eskiturk M., Hassoon A., Walton K., Gaber T. 
Hope Hospital, Salford, UK

Introduction: Severe anaemia is associated with cognitive dys-
function, impaired cerebral vasoregulation, neurological injury 
and increased mortality. This suggests that brain is vulnerable 
to anaemia-induced injury. Therefore, the presence of anaemia 
as co-morbidity may affect outcome of brain injury. No clear 
relationship is established between brain injury and anaemia; 
however few reports suggested such relationship. Aim: To identify 
the prevalence of anaemia in patients with acquired brain injury 
and subarachnoid hemorrhage. Establish co-relation between 
anaemia and length of stay. Patient and Methods: Retrospective 
data collection of 100 patients admitted to a regional neuroreha-
bilitation unit. Ethics committee approved protocol. Patients were 
divided in three categories: 1) Subarachnoid hemorrhages treated 
with coiling and not needing ICU stay (SAH); 2) Mild Traumatic 
brain injury: requiring observation only (MABI); 3) Complicated 
SAH, ABI requiring Neuro-surgical intervention. (SABI) Demo-
graphic data, type of brain injury, admission Hemoglobin (Hb), 
lowest Hb, pre-discharge Hb, percentage drop from admission to 
lowest Hb and average Hb. Change from admission to discharge 
Hb were documented. Results: Of the 100 subjects: 72 males, 28 
females, SAH (27%), MABI (33%), SABI (40%). Using T test: 
admission Hb shows significant differences with SAH having 
higher level (p=0.01). Both lowest and average Hb show higher 
level in SAH (p=0.06, p=0.07). Hb change between SAH and 
MABI: T tests show significant difference (p=0.01). SAH having 
10%drop.Both groups SAH, MABI showed significant drop 21.8 % 
(17–26%) from admission to lowest Hb. MABI had longer length 
of stay compared to SAH (p=0.032) (Mann-Whitney U tests).  
Conclusion: Haemoglobin drops significantly following MABI and 
SAH. Despite Hb drop being statistically significant, length of stay 
was shorter in SAH. As Hb does improve over time, patients need 
not be subjected to unnecessary investigations. However low Hb 
can lead further cerebral damage and delayed healing and reha-
bilitation outcome. Larger study is planned to validate our results 
and identify the exact mechanism of this pathophysiology.
References:
1.  Hare GM. Anaemia and the brain. Curr Opin Anaesthesiol 2004; 17: 
363–9.

2.  Schirmer-Mikalsen K, Vik A. Severe head injury: control of physiological 
variables, organ failure and complications in the intensive care unit. Acta 
Anaesthesiol Scand 2007; 51: 1194–201. 
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pAtiEntS’ AnD cArEgivErS’ SAtiSFAction 
With rEhABilitAtion SErvicES AFtEr 
StroKE
Duarte E., Aguirrezabal A., Belmonte R., Muniesa J.M., 
Pou M., Escalada F.
Imas. Hospitals del Mar i l’Esperança, Barcelona, Spain 

Introduction: Patient’s and caregiver satisfaction has been consid-
ered as a medical care quality indicator and it should be included 
as one of the objectives in the rehabilitation program after a stroke. 
The purpose of this study was to evaluate the satisfaction level 
related to the rehabilitation services in patients with stroke and 
their caregivers. Patients and Methods: 140 patients admitted 
to our inpatient rehabilitation unit after a first-ever stroke from 
06–2005 to 06–2006 (67.1% men, age 66.7±12.7 years, discharge 
FIM 91.1±27.7, I. Discharge Barthel 65.2±28.9, 13.6±3.1 months 
postictus). By means of a telephonic questionnaire we evaluated 
patients and caregiver satisfaction with in-patient rehabilitation 
care and the social support services at discharge. Of the 107 pa-
tients with identified caregiver, the 71% were closely related and 
the 80.9% were women. Results: 52.9% of patients completed the 
satisfaction questionnaire: 21.6% of patients were unsatisfied with 
some aspect related to in-patient treat and information. As to the 
treatment, the 47.3% were not satisfied to a greater or lesser degree. 
The quantity of therapy presented the lower rates of satisfaction. 
Higher dissatisfaction rates were found in social support services 
at hospital discharge (75.3%). 85 (83.1%) identified caregivers 
completed the questionnaire: 25.9% referred dissatisfaction in 
the information given, 36.5% in the training of patients’ needs 
and 57.6% in social support services at hospital discharge. Only 
depression and the longer time after de stroke were significantly 
related with higher dissatisfaction rate (p<0.05). Conclusion: Sys-
tematic information and training programs for patients and their 
caregivers should be included in stroke rehabilitation services, 
considering social support services at discharge, whereas higher 
rates of patient’s and caregiver’s dissatisfaction. 

p427
movEmEnt pAttErnS oF hyoiD BonE AnD 
EpiglottiS During SWAlloWing in StroKE 
pAtiEntS
Han T.R., Kim I.S., Kang B.S., Seo H.G.
Dept. of Rehabilitation Medicine, Seoul National University 
Hospital, Seoul, Korea

Objectives: Dysphagia is a common problem in stroke patients. The 
hyoid bone and epiglottis movements are known as an important 
protective mechanism from aspiration. The purpose of the study 
is to classify the movement patterns of the hyoid bone and the 
epiglottis during stroke in stroke patients by kinematic analysis, 
and to investigate the relation between these movement patterns 
and the incidence of aspiration and penetration. Material and 
Methods: A total of 106 stroke patients were enrolled in this study. 
The authors performed two-dimensional motion analysis on hyoid 
bone and epiglottis movements using videofluoroscopic images of 
these patients. As compared with normal data from our previous 
study (N=69), hyoid bone and epiglottis movements were classi-
fied to four different patterns. The movement patterns of epiglottis 
were 1) normal, 2) normal-delayed 3) incomplete rotation and 4) 
no rotation pattern. The movement patterns of hyoid bone were 1) 
normal, 2) normal-delayed 3) decreased amplitude and 4) decreased 
and delayed pattern. The incidence of subglottic aspiration and 
supraglottic penetration of each movement pattern was compared. 
Results: In 106 patients, aspiration was noted with 16.0%, penetra-
tion with 27.4%. The incidence of aspiration and penetration was 
significantly different between the movement patterns of the epiglot-
tis (p<0.001, by Fisher’s exact test). By comparison between each 
group, normal pattern (aspiration 7.1%, penetration 24.3%, n=75) 
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(p=0.001) showed a significant difference from no rotation pattern 
(aspiration 71.4%, penetration 28.6%, n=7), and a borderline sig-
nificant difference from normal-delayed pattern (aspiration 21.1%, 
penetration 36.8%, n=19) (p=0.054) and incomplete rotation pat-
tern (aspiration 30.0%, penetration 30.0%, n=10) (p=0.055). There 
was no difference between the movement patterns of hyoid bone 
(p=0.618). The incidence of aspiration and penetration in normal 
group (the movement patterns of both hyoid bone and epiglottis 
were normal, aspiration 4.3%, penetration 17.0%, n=47) was sig-
nificantly lower than one abnormality group (the movement pattern 
of either hyoid bone or epiglottis was abnormal, aspiration 23.1%, 
penetration 41.0%, n=39) (p<0.001) or two abnormality group 
(the movement patterns of both hyoid bone and epiglottis were 
abnormal, aspiration 30.0%, penetration 25.0%, n=20) (p=0.006), 
and there was no difference between 1 and 2 abnormality groups 
(p=0.479). Conclusion: There was significant relation between the 
movement patterns of the epiglottis and the incidence of aspiration 
and penetration. This study confirm the importance of the hyoid 
bone and epiglottis movements for the protection from aspiration, 
especially the rotation of the epiglottis.

p428
hEtErotopic oSSiFicAtion FolloWing A 
hAEmorrhAgic StroKE: A cASE rEport
Noronha C., Lains J., Dias D., Campos I.
Hospitais da Universidade de Coimbra, Dept. of PRM, Coimbra, 
Portugal

Introduction: Heterotopic Ossification (HO) is characterized by 
the formation of mature lamellar bone in soft tissue surrounding 
peripheral joints, mostly reported following trauma to the central 
nervous system and, less frequently, following severe neurological 
disorders (called Neurogenic Heterotopic Ossification (NHO)), or 
muscular and skeletal trauma (also called miositis ossificans). It is 
thought that trauma is the most important initiating factor, leading 
to soft tissue ischemic degeneration and inflammatory response that 
induces tissue expression of bone morphogenetic proteins. In NHO 
vascular and metabolic changes, resulting from autonomic nervous 
system dysfunction, may play a role in the aetiology of heterotopic 
ossification. Aim: To report an unusual presentation of an elbow 
heterotopic ossification following a cerebral haemorrhage. Patients 
and Methods: A 34-year-old woman presents a long standing right 
elbow pain, without functional impairment in the upper limb. At 
clinical examination a palpate solid mass was felt at elbow ventral 
aspect, with extension limitation. There was no history of muscular 
or skeletal trauma. She suffered a cerebral haemorrhage, due to a 
vascular malformation at age of 18-years-old, staying in coma during 
a month. Neurological impairment was a double-hemiplegia with 
a right predominance. Nowadays she presents a spastic paraplegia, 
without upper limb impaired function. An elbow X-ray and a 3-phase 
bone scan scintigraphy were made. Results: At X-ray was evident 
an unusual heterotopic ossification with a diaphyseal segment 
bonny shape. Scintigraphy showed a slightly increased activity at 
the elbow HO; other heterotopic ossifications were excluded on the 
whole body. Conclusion: A history of cerebral haemorrhage, without 
muscle and skeletal trauma known, led us to conclude that it is an 
elbow neurogenic heterotopic ossification. The initial long stand-
ing coma, with lack of awareness and absence of pain, associated 
with the multiple post-stroke impairments, may have delayed the 
early diagnosis of NHO. At this stage, the best therapeutic approach 
includes surgical excision of the elbow NHO.

p429
comorBiDitiES inFluEncing StroKE 
rEhABilitAtion 

Patatoukas D., Farmakides A., Malakou D., Sorras N., 
Goumas C., Fotaki S. 
PRM Dept., Asklepieion General Hospital, Voula, Greece

Introduction: Many studies have been published investigating 
factors influencing the rehabilitation process of stroke patients.  
Aim: To investigate the influence of the Stroke Risk Factors to the 
functional outcome of the stroke patients. Patients and Method: 
Three hundred and fifty three persons with stroke, admitted in 
our inpatient rehabilitation unit during the last 10 years took part 
in the study. Measures for outcome was the Barthel Index (BI). 
Stroke Risk Factors (Comorbidities) investigated in this study were 
hypertension. diabetus meliteus, heart disease, previous transient 
ischaemic attack, previous stroke, anticuagulant treatment. Data 
were analysed with the t-test. Results: Hemiplegics with hyperten-
sion were discharged with Barthel Index Score of 51.6±23, whereas 
hemiplegics without hypertension were discharged with Barthel 
Index Score 53±27 (ρ=0.6). Hemiplegics with diabetus meliteus 
had discharge score of 48.9±28, whereas those without had 
53±24.4 (ρ=0.2). With transient ischemic attack were discharged 
with score of 54.1±22, whereas those without were discharge with 
51.5±26 (ρ=0.4). Hemiplegics with previous stroke discharged 
with 54±25, whereas hemiplegics without previous stroke with 
51.6±25 (ρ=0.5). Patients with heart disease with 47.9±25, and 
without 54±25.3 (ρ=0.01). Treated with anticuagulant discharged 
with 61.1±14.3, whereas patients without 51.6±25.7 (ρ=0.1). 
Hemiplegics who had undergone brain surgery discharged with 
42±24 score, whereas those who did not with 52.7±25.3 (ρ=0.05). 
Patients with Diabetus Meliteus improved their Barthel score by 
20.5±18, and patients without by 27.5±18 (ρ=0.003). Conclusion: 
Hemiplegics with heart disease and with brain operation show less 
functional improvement in rehabilitation center than those who 
had not. Diabetus meliteus influences negatively the functional 
improvement.

p430
WAlKing AnD DiABEtic polynEuropAthy 
Sioutis I.1, Hatziagorakis V.1, Malakou D.1, Roussos N.1, 
Patatoukas D.1, Fotaki S.2

1PRM Dept., Asklepieion General Hospital, Voula; 2PRM Dept. 
‘G. Gennimatas’ General Hospital, Athens, Greece 

Aim: To study the effect of walking in diabetic polyneuropathy.  
Patients and Method: 42 patients with symmetrical diabetic 
polyneuropathy that were examined electrodiagnostically in 
our department. They were randomly separated into 2 groups. 
The first group was briefed on the purpose of the program and 
received a calendar form for registering their daily walking 
time. Electrophysiology tests were repeated on both groups 
every 3 months. H- reflex and F wave were used as a measure 
for comparison. Results: After 18 months, 37 patients are still on 
the program – 17 from the first group and 20 from the second. 
From the 17 of the first group, 5 were excluded for not practicing 
their walking program. All of the remaining 12 have described 
improvement in subjective symptoms, while there was no de-
terioration in the electrophysiological measurements recorded. 
Unlike the control group, where deterioration was clear in 12 out 
of the 20 patients. Conclusion: If the problem of non-compliance, 
which seems to be high (30%) among diabetic patients, can be 
overcome, walking seems to be positively correlated with the 
progress of polyneuropathy.

p431
pEDoBArogrAphic FinDingS in pAtiEntS 
With DiABEtES mEllitEuS 
Roussos N., Hatziagorakis V., Alexiou A., Sioutis I., 
Goumas C., Lagogiannis N. 
PRM Dept., Asklepieion General Hospital, Voula, Greece 

Aim: To evaluate pedobarographic findings in patients with 
burning sensation and callus formation in the plantar area of 
the foot. Patients and Method: A total of 35 patients with dia-
betes mellitus, burning sensation and callus formation in the 
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plantar area as well as 27 controls were included in this study. 
Pedobarographic measures were obtained from all patients and 
controls. Pain intensity of patients was measured using the 
Visual Analog Scale. The percentage of pressure on forefoot and 
rearfoot, the surfaces of contact and the points of maximum and 
medium load were measured using static pedobarography. The 
surfaces during walking, the maximum pressure and the exist-
ence of anterior or posterior instability were measured using 
dynamic pedobarography. The center-of-pressure sway as well 
as its variation was measured for evaluation of balance. Results: 
The percentage and the surface of pressure in the forefoot were 
positively correlated with the pain and burning sensation. The 
sway width in the patient group was higher than in the control 
group. The Visual Analog Scale score was negatively correlated 
with the existence of points of maximum load in the forefoot. 
Maximum pressure during walking was positively correlated 
with callus formation. The grade of maximum pressure in the 
forefoot was positively correlated with the sway length and sway 
width (p<0.05). Conclusion: Pedobarography may become a use-
ful technique to determine foot pressures, walking and balance 
problems in patients with diabetes mellitus. 

p432
AcutE BAcK pAin DuE to thorAcic 
cArvErnouS AngiomA rupturE AFtEr 
thruSt mAnipulAtion: A cASE rEport 
Lin T.C.1, Chou H.L.3,Chiu C.M.1, Tsai C.C.2 
Far Eastern Memorial Hospital, 1Division of Physical Medicine 
and Rehabilitation, 2Anatomic Pathology, 3Taipei Veterans General 
Hospital, Dept. of Nuring, Chinese Taipei

Introduction: Acute back pain is a common problem in clinical 
practice. Many etiologies can result in this problem. We present 
a woman with acute back pain due to relative rare thoracic 
intramedullary carvernous angioma rupture. After successful 
operative removal of tumor and series of rehabilitation, patient 
got good recovery in motor, sensory and bladder function. Aim: 
The purpose of this case report is to remind physicians that many 
etiologies may cause acute back pain. Early surgical intervention 
and postoperative rehabilitation are very important for sympto-
matic spinal cavernous angioma and neurological function also 
can be preserved. Patients and Methods: A 50-year-old female 
patient suffered from sudden onset back pain with progressive 
sensory loss to light touch, pin prick and vibration of left lower 
leg after Chinese traditional thrust manipulation. She also exhib-
ited unsteady gait and incomplete urinary voiding. During her 
two visits to emergency room She ever visit emergency room 
for two times, left sciatica and myofascial pain syndrome were 
diagnosed. Due to her persistent symptoms were progressed and 
poor response to analgesics, more advanced examinations were 
performed. Consequent spinal MRI showed a intramedullary 
lesion located within dorsal spinal cord of T3–4 and 0.6 × 0.3 
cm in size with cord compression. The lesion was accompanied 
by diffuse swelling and high signal intensity change on T2WI 
consistent with subacute hemorrhage. Urodynamic study was 
arranged due to difficulty in voiding and revealed underactive 
detrusor contraction with detrusor external sphincter dyssynergia 
(DESD). Diagnostic conclusion was T3–4 intraspinal intramed-
ullary tumor with hematoma. Results: Emergent operation with 
laminectomy of T3/4 for decompression and tumor excision was 
performed by neurosurgeon. Pathological report showed cavern-
ous angioma of thoracic spinal cord. After surgical operation and 
comprehensive rehabilitation for 6 months, the patient recovered 
and her bladder function also recovered completely after medi-
cation treatment (Harnalidge and Baclofen). Conclusion: Acute 
back pain is a diagnostic challenge in clinical practice. Correct 
diagnosis and prompt management are very important. Satisfac-
tory results can be achieve if patients receive proper treatment 
and comprehensive rehabilitation program.

p433
An unuSuAl cASE oF DElAyED viSuAl loSS 
AnD tinnituS FolloWing trAumAtic BrAin 
injury 
ChandraBose R., Walton K., Gaber T.A.Z.K. 
Salford Royal Hospital, Dept. of Neurorehabilitation, Salford, 
Manchester, UK

Introduction: Direct carotid-cavernous fistulas are high-flow shunts 
with a direct connection between the internal carotid artery and 
the cavernous sinus. This usually occurs at the time of injury and 
will be recognizable in the immediate phase after the injury by the 
classical clinical signs and symptoms (pulsating exophthalmos, 
bruit, and conjunctival chemosis). We had an unusual case which 
presented 4 months after the injury and identified on a routine 
rehabilitation outpatient clinic appointment. Case Report: A 
28-year-old male patient was admitted with a diffuse traumatic 
brain injury and fracture of the base of skull on the left side. He 
recovered well with no physical neurological deficits but had 
problems with cognition and memory on discharge. He attended 
a routine neurorehabilitation clinic appointment 4 months later, 
was complaining of progressive deterioration of vision in the left 
eye and a troublesome tinnitus in the left ear. Clinical examination 
revealed a left sided ptosis, chemosis, left 3rd nerve palsy and a 
bruit over the left eye. Vision was reduced to finger counting in the 
left eye. Patient had investigations which confirmed the diagnosis 
and the fistula was occluded by endovascular means. Discussion: 
Carotid-cavernous fistula is a serious, though rare complication 
of traumatic brain injury. It has been reported to occur only in 
0.17% of patients sustaining cranio-facial injuries. Although not 
life threatening, there is risk of visual loss and paralysis of cranial 
nerves in addition to the constant ‘whooshing’ noise in the ear 
which can be very troublesome. Most of the traumatic fistulas 
present in the acute phase, although very rarely can present de-
layed. Conclusion: Traumatic carotico-cavernous fistula is a rare 
entity. The possibility of delayed carotico-cavernous fistula should 
always be kept in mind while discussing differential diagnosis of 
patients with any of the symptoms mentioned above since prompt 
diagnosis and treatment can prevent the complications. 
References:
1. Jones GM, Ross JW. Carotico-Cavernous fistula presenting as a late com-
plication of facial trauma Br J Oral Maxillo Fac Surg 1989; 27: 481–6.

2. Clarke E, et al. Carotico Cavernous fistula without pulsating exophthalmos 
Br J Surgery 2005; 45: 520–24.

3. Bickerstaff. Mechanisms of presentation of carotico cavernous fistulae Br 
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p434
DiFFicultiES AnD continuity oF uSing AiDS 
AnD orthoSES AFtEr StroKE
Alaca R., Safaz I., Yasar E., Turk H., Yazicioglu K.
GMMA Rehabilitation Center, Ankara, Turkey

Introduction: The literature is very poor about the difficulties 
and continuity of using some aids and orthoses prescribed to 
stroke patients. Aim: To investigate the most preferable aids and 
orthoses in stroke rehabilitation and the difficulties causing the 
stroke patients to quit using these devices. Patients and Methods: 
Ninety-six patients (mean age; 62.3 years) who were discharged 
after an inpatient stroke rehabilitation program were included in 
this study. A questionnaire that was prepared to get information 
from patients about using aids and orthoses was introduced to all 
patients at least 1 year after discharge. The results and patients’ 
demographics were examined together. All statistics were done 
with SPSS program. Results: 49 of them have right hemiplegia 
and the others have left hemiplegia. Tripod walking cane (TWC) 
(57 patients), shoulder sling (SS) (31 patients), hand splint (HS) 
(20 patients) and ankle foot orthosis (AFO) (40 patients) were 
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the devices, which were preferred frequently. Thirty-two (56.1%) 
of the patients who were using TWC, had left hemiplegia. It was 
determined that 40.4% of the patients who were given TWC 
had quitted using it after 10.13±13.52 months, and in this group 
only 28.8% had quitted using it safely with the control of reha-
bilitation team. 77% percent of the patients, who had given SS, 
had quitted using it due to the lack of information about using 
and wearing it. Seventy percent of the patients, who was using 
HS, had quitted using it due to discomfort. Thirty-two (50%) 
of the patients who were using AFO, had left hemiplegia. 50% 
of them had quitted using AFO after 11.4±2.57 months, despite 
half of them had still circumduction gait due to spasticity. The 
most reason for quitting (85%) was discomfort and difficulty 
of wearing. Conclusion: Not to complicate the lives of the pa-
tients’ with stroke more, training about using aids and orthoses, 
and feedbacks about the difficulties of using these devices are 
important for rehabilitation team.

p435
thE rolE oF ElEctro-StimulAtion in thE 
pAtiEnt With iSchEmic StroKE
Bumbea A.M., Bighea A., Popescu R.
University of Medicine and Pharmacy Craiova, Dept. of Physical 
Medicine and Rehabilitation, Craiova, Romania

Introduction: It is known that neurological disability appear after 
an ischemic stroke. This imposed a supplementary attention to 
find new techniques for an earlier rehabilitation. One of this is 
electro stimulation with rectangular electric current for flabby 
muscle. Aim: We proposed in this study to evidence the roll of 
electro stimulation to the flabby muscle at patient with recent 
ischemic stroke using rectangular electric current which is fol-
lowed by an isotonic contraction with isometric end. Material 
and Method: There were taken into the study 63 patients with 
ischemic stroke that happened at most 3 weeks earlier. All the 
patients included in the study had a flabby hemiplegia. The 
patient were divided in two groups: group A (42 patients) that 
received electro stimulation for superior limb, using rectangu-
lar electrical current for five minutes three days, and then with 
five minutes more at three days until for 20 minutes, and the 
motion obtained is a correct one; and a group B (21 patients), 
where electro stimulation was not applied. Both groups received 
the rest of the rehabilitation techniques, including the passive 
kinetotherapy. The program lasted for 15 days for both groups. 
Results: It was observed that group A had an active motion of 
the superior limb at an average of 6.5 days from the beginning 
of the electro stimulation, while group B had an active motion 
at an average of 12.6 days from the beginning of the treatment. 
From the 42 patients in group A, 38 had an active motion, when 
group B only 5 patients. Conclusions: The electro stimulation has 
an important role in the earlier rehabilitation of the superior limb 
process, being one of the techniques that initiate the active move 
of the superior limb at the patients with ischemic stroke.

p436
thE EFFEct oF limitAtionS in 
muSculoSKElEtAl SyStEm on hEmiplEgic 
gAit
Ceceli E.1, Okumus M.1, Batur G.1, Gokoglu F.1, Borman 
P.1, Yorgancioglu Z.R.1, Ucan H.2

1Ankara Training and Research Hospital, Dept. of 1st PMR, An-
kara; 2Ankara Physical Medicine and Rehabilitation Training and 
Research Hospital, Dept. of 2nd PMR, Ankara, Turkey

Introduction: Hemiplegic gait disturbance has been associated 
with limitations in musculoskeletal system, spasticity and bal-
ance problems. Our study was aimed to determine the effect of 
limitations in musculoskeletal system on the gait of hemiplegic 

patients. Patients and Methods: Twenty three hemiplegic subjects 
with a mean age of 60.8 years were included. Data including 
age, sex, disease duration, etiology and involvement sides were 
obtained. The range of motion (ROM) of the lower extremity, 
peripheral joint spasticity assessed by Ashworth scale, superfi-
cial and deep sensation, balance and coordination, functional 
status assessed by Functional Independence Measure (FIM) and 
cognitive functions assessed by Mini-Mental Status Examination 
(MMSE) were determined. Visual gait analysis was performed 
and parameters including gait velocity, cadence, step length, 
step width were recorded. The correlation between clinical 
characteristics and gait parameters were determined. Results: 
Thirteen men and 10 women with a mean disease duration of 24.7 
months were evaluated. Right side and left side were involved 
in 10 and 13 subjects respectively. The aetiology of cerebrovas-
cular event was thromboembolism in 17 and haemorrhage in 6 
patients. The mean scores of Ashworth scale, FIM and MMSE 
were 0.56, 90.65, 31.87 respectively. There was no relationship 
between the range of motion of hip, knee, ankle joints and the 
joint mobility of lower extremity during gait phases of patients. 
Brunnstrom stages and FIM were correlated significantly with 
the gait velocity and cadence (p<0.05). There was significant 
difference in Romberg and sharpened Romberg tests for gait 
velocity and cadence (p<0.05). MMSE scores were correlated 
significantly with the cadence in the patients with hemiplegia 
(p<0.05). Conclusion: In conclusion our study indicates that 
limitations in musculoskeletal system has no effect on the gait 
patterns and velocity in the hemiplegic patients but functional 
disability and cognitive impairment have a negative influence 
on gait parameters in patients with hemiplegia.

p437
EXpEriEncE uSing A minimAl protocol 
For thE EvAluAtion oF StroKE pAtiEntS 
in tErritoriAl phASE in EmiliA romAgnA 
rEhABilitAtion FAcilitiES
Fornasari P., Montanari S.
On behalf PMIC Emilia-Romagna Regional Group, Italy

Aim: The target of the project is the definition of a minimal 
protocol for the evaluation of the stroke patient in the various 
phases of the rehabilitation path that could be used in all Italian 
structures. We have been using the ‘minimal protocol’ in some 
territorial rehabilitation structures of Emilia-Romagna, using the 
specified form. Patients and Methods: The protocol is referring to 
the ICF (1). It has been included three kind of indicator: process 
indicators, clinical indicators, outcome definition and measure-
ment. Results: 63 patients have been evaluated (40 males and 23 
females) with an average age of 66.04 for males and 66.39 for 
females. 42 patients had ischemic outcome (LACI 15; PACI 14; 
TACI 12; POCI 1) (2) and 21 haemorrhagic outcome (overtentorial 
13, extended 6; undertentorial 2). 29 patients had right hemiplegia 
and 34 left. 13 patients had stroke relapse. The average difference 
between the stroke event and the territorial evaluation is 660.76 
days with a SD of 953.21 days (0–4353). The average Rankin (3) 
prepathogenic is 0.375; the current average Rankin is 3.09. The 
destination after the hospital phase is home for 61 patients and 
hospital care for 1 patient. 68.25 % of patients can go outside 
home with an average Garrett (4) score of 1.70. Conclusion: The 
protocol is a useful tool to evaluate the outcome and the clinical 
paths for stroke patients. 
References: 
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A SurvEy oF mEmBErS oF BSrm collEcting 
DAtA on cArE proviSion For pAtiEntS in 
vEgEtAtivE AnD minimAlly conSciouS 
StAtE
Jeddi M.F., Badwan D.A.H, Okirie E., Rasheed T.P.A. 
The Royal Leamington Spa Rehabilitation Hospital Warwick West 
Midlands, UK
Understanding the dilemmas faced in the care of vegetative and a 
minimally conscious state patient is vital for provision of services 
for this cohort. The first step in order to reach such an understanding 
is to identify the people involved in care provision and management 
of this group of patients. Secondly, it is equally important to define 
the present care pathway. The diagnosis of these conditions remains 
problematic due to high degree of variability. This study is the first 
step in gathering data forming a basis for further research and to 
highlight the fragmentation of services prevalent for this cohort. 
Objectives: To generate data regarding involvement of doctors in 
management and assessment methods for vegetative and minimally 
conscious state patients across the country. Study Design: Cross 
sectional postal survey with semi-structured questionnaires; 376 
questionnaires were sent, to all the current members of British So-
ciety of Rehabilitation Medicine who are based in United Kingdom. 
SPSS-statistical programme for social sciences was used to perform 
statistical analysis, frequency, descriptive analysis and cross tabula-
tion were used. Results: The results provide the answer for the aims 
of this survey. 69.8% (150) responses were from consultants. 28.8% 
(62) consultants are involved in care provision, however 26.5% (57) 
consultants use some kind of system to assess these patients. SMART 
26 (12.6%) was more popular than WHIM 18 (8.4%). Overall 41.9% 
(90) doctors are involved in the provision of care for this cohort. 
Conclusion: The above findings indicate that the knowledge about 
this cohort is fragmented and no standard care pathway exist for 
patients in vegetative and minimally conscious state. A detailed sur-
vey is required for generation of data to assist in the formulation of 
a structured pathway for diagnosis and management for this cohort. 
This data would enable further research in multidisciplinary team 
settings, and will also improve the provision of care for patients in 
vegetative and minimally conscious state. 
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multilEvEl cErvicAl SpinE 
oStEomyElitiS/DiSKitiS AnD giBBuS 
DEFormity prESEnting initiAlly AS 
ShoulDEr pAin in An immunocompromiSED 
pAtiEnt
Kurowski M.
Albert Einstein College of Medicine, Physical Medicine and Reha-
bilitation at Montefiore Medical Center, Teaneck, NJ, USA
Introduction: An atypical host immune response and lack of signs 
and symptoms of spinal infection in immunocompromised patients 
causes delayed diagnosis of disease, which may cause a patient to 
be in danger of severe complications at a later stage of develop-
ment. Aim: We describe a patient with acquired immunodeficiency 
syndrome (AIDS), intravenous drug user, who developed Staphylo-
coccus Aureus osteomyelitis/diskitis of the cervical spine. The case 
is unusual because of the initial indolent nature of the extensive 
destruction of infection. Patients and Methods: A 58-year-old female 
with AIDS (CD4 # 294, Viral Load 36000), subcutaneous/nasal 
heroin and cocaine user, presented with a right shoulder pain and 
numbness of her hands. She had crusted healed wounds from heroin 
”popping” on her both dorsal forearms. Her forearm X-rays were 
normal. She left the Emergency Department against medical advice. 
Two weeks later, she presented with quadriparesis, positive blood 
culture for Staphyloccocus Aureus, Magnetic Resonance Imaging 
(MRI) revealed osteomyelitis/diskitis of her cervical vertebra (C) 
4–6, and Computer Tomography (CT) revealed destruction of her 

C4–7 vertebral bodies with gibbus deformity, retropulsion of C4–6 
and spinal canal stenosis with chronic cord compression. Results: 
Patient was treated with steroids and antibiotics. Subsequently, she 
underwent microscopic anterior cervical C4–6 corpectomy with 
C3–7 anterior spinal fusion and C3–T1 posterior spinal fusion 
with local autograph and segmental instrumentation. Halo vest was 
placed. During a month of acute rehabilitative treatment, the patient 
made good progress and recovered most of her function. Conclusion:  
Recognizing infections of the spine in immunocompromised patients 
with multiple risk factors is extremely important. Spinal column 
osteomyelitis or abscess should be considered even when they 
present only with peripheral problems or bacteremia without an 
obvious extra-vertebral focus of infection. Early spinal imaging will 
facilitate diagnosing and therapy. Cervical vertebra destruction raises 
a concern about spine stability and risk of further cord injury.

p440
von rEcKlinghAuSEn’S DiSEASE AnD 
rADiAl nErvE lESion
Silva A.I., Alves A., Maia M., Festas M.J., Parada F.
Physical and Rehabilitation Medicine Dept., Hospital São João-
EPE, Porto, Portugal

Introduction: Neurofibromatosis type 1 (NF1), also known as Von 
Recklinghausen’s disease, is an autosomal dominant disorder with 
half of the cases resulting from spontaneous mutations. It has an 
incidence of approximately 1 in 4000 live births. The predominant 
clinical hallmarks of NF1 are café-au-lait spots, neurofibromas, 
iris Lisch nodules and skin fold freckling. Aim: The authors report 
the case of a patient with Von Recklinghausen’s disease and radial 
nerve lesion that resulted from the removal of a neurofibroma. Pa-
tients and Methods: PSR, 25-year-old, female, Caucasian, known 
with Von Recklinghausen’s disease. Physical examination revealed 
multiple café-au-lait spots and a nodule in left axilla. Results: The 
MRI of the left axilla showed an irregular radial nerve with two 
fusiform images (8 and 10 mm) which suggested neurofibromas/
schwanommas. The biopsy was inconclusive so the patient was 
submitted to removal of the neurofibromas. In the post-operative 
period a total radial nerve lesion was detected. She went through 
two more surgeries for tendon transfers. She began a rehabilitation 
program after the first surgery to maintain the muscle trophism 
and continue it after the other surgeries to improve strength and 
functional outcome. Conclusion: The neurofibromas arise from 
peripheral nerve branches or sheaths of peripheral nerve fibers 
and are derived from Schwann cells or pluripotent cells of neural 
crest origin. The authors present this case to illustrate the role of 
Physical and Rehabilitation Medicine in a case of a patient with 
NF1 and radial nerve lesion who underwent multiple surgeries. 
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proFilE oF thE populAtion thAt 
unDErWEnt chEmicAl nEurolySiS With 
Botulin toXin typE A in A BrASiliAn pm&r 
univErSity cEntEr BEtWEEn 2002-2007
Xerez D.R., Rocha P.G.O., Aguiar C.A., Saadi L.M.V. 
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Introduction: Spasticity is responsible for a significant drop in the 
quality of life of individuals with neurological disability. Chemi-
cal neurolysis allows local approach of the involved muscles, 
without decrease of the cognitive and muscle strength functions, 
as with systemic medication. SMFR-HUCFF facilities receives 
people with motor disabilities from around the state to compre-
hensive rehabilitation treatment including, chemical neurolysis. 
After 5 years from this procedure implementation, we are tracing 
the profile of the population attended. Goals-Known population 
characteristics underwent to chemical neurolysis in a physical 
medicine and rehabilitation facility, inside a university hospital. 
Tracking the disability evolution of in the population treated. 
Material and Methods: Reviewed data of 196 patients who 
underwent the procedure since its implantation. The population 
was assessed after international standards, using the Ashworth 
scale modified to spasticity graduation, at stat and final. It was 
considered successful the 2 degrees decrease in Ashworth scale 
of the target muscle. The sample was analysed and grouped 
for gender, age and diagnosis. There were no reports of severe 
complications, such as allergic reactions or worsening in spastic-
ity. There aren’t reports of total failure in action expected. The 
number of reapplications ranged from 1 to 6 replications with a 
minimum interval of 6 months and maximum of 1 year. Results: 
Our population is similar to other centres with our profile, 
enabling a comparison of results. The technique proved to be a 
useful and secure tool for the spasticity control. Conclusions: 
Chemical neurolysis with botulin toxin type A is an important 
tool in the management of neurological based disability and 
must be made within the rehabilitation program following secure 
clinical protocols. 
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FAmiliAl SpAStic pArApArESiS – cASE StuDy
Barbosa J., Filipe F., Lopes E. 
Serviço de Medicina Física e de Reabilitação, Hospital Curry 
Cabral, Lisboa, Portugal 

Introduction: Familial spastic paraparesis (FSP) is not a single 
disease entity, but rather a group of clinically and genetically 
different disorders that share the primary feature of progressive 
severe lower extremity weakness and spasticity. FSP causes 
degeneration of the distal corticospinal tracts within the spinal 
cord. In uncomplicated FSP, symptoms are generally limited to 
gradual weakening in the legs, urinary bladder disturbance and, 
sometimes, impaired sensation in the feet. In complicated FSP, 
additional symptoms may include peripheral neuropathy, epi-
lepsy, ataxia, optic neuropathy, retinopathy, dementia, ichthyosis, 
mental retardation, deafness, or disorders of speech, swallowing, 
or breathing. Complicated FSP is rare. FSP can be classified by 
genetic inheritance (X-linked, autosomal dominant, or autosomal 
recessive). Each type has several subtypes; these are based on the 
gene location. Genetics cannot be used to predict severity of the 
disorder because symptoms can vary greatly within each type. Case 
Report: The authors present a case report of a 41-year-old woman 
with FSP. Other diagnosis are osteoarthritis and osteoporosis. The 
patient walks with a spastic pattern, presents impaired balance, 
lower limb weakness and impaired postural sensitivity. The authors 
discuss the therapeutic options and the relevance of rehabilitation 
treatments in this case.

p443
SpinAl DurAl ArtEriovEnouS FiStulAS 
– An unDErDiAgnoSED conDition cAuSing 
progrESSivE rADiculomyElopAthy in 
ElDEry pEoplE 
Martins F., Amorim P., Luís L., Lopes A. 
Centro de Medicina de Reabilitação da Região Centro, Rovisco 
Pais, Tocha, Portugal 

The authors present the case of a 74-year-old man with a 1 year 
history of progressive bilateral asymmetrical lower extremity 
weakness, lumbar pain, muscle atrophy and reduced deep tendon 
reflexes in lower limbs. No bowel or bladder difficulty and no 
fasiculations or fibrillations were evident. During this time the 
patient did physical therapy and the condition was attributed to ra-
diculomyelopathy due to lumbar osteoarthrosis. When he lost gait 
function, additional studies were performed: gadolinium-enhanced 
MRI of the thoracic and lumbar spine revealed hyperintensity in 
the spinal cord on T2-weighted images from D9 to the conus. A 
selective intercostal arteries D12 and lumbar arteries L1 and L4 
angiogram demonstrated a dural arteriovenous fistula. Selective 
catheterization using a microcatheter and endovascular surgical 
obliteration was performed. It was not possible to perform a 
selective catheterization of the lumbar arteries L2 and L3. After 
embolization there was progression of neurological dysfunction 
with muscle weakness worsening, sensitivity to pin prick and 
light touch and proprioception sense loss and sacral involvement 
with urinary disturbance and constipation – a flaccid complete 
paraplegia with L1 sensory level. The patient is now following a 
rehabilitation program in a inpatient center and undergoing further 
investigation. Conclusion: Spinal dural arteriovenous fistulas are 
an underdiagnosed condition. They should be suspected in men 
aged 50 years and over who present a progressive paraparesis. They 
are the most common variety of spinal cord arteriovenous mal-
formations, usually dorsolumbar in localization and are acquired 
lesions, being the mechanism obscure. Presentation is generally 
with radiculomyelopathy, followed by slow but progressive neu-
rological deterioration. Total spine gadolinium-enhanced MRI and 
spinal angiography are the diagnostic studies of choice. There are 
two different treatment options: the embolization or direct surgical 
exposure. It is important to diagnose this disease early in order to 
obtain a better functional outcome after treatment.
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homE-BASED rEhABilitAtion oF thE 
pAtiEnt With SpinAl corD injury: A cASE 
rEport
Mustafaev Y.A., Djumaev S.C.
Rehabilitation Center ‘Kinesis’, St. Petersburg, Russia

Introduction: The annual incidence of the traumatic SCI in Rus-
sia in 1999 has been estimated at 65.4 per million population. 
The negative influence on SCI rehabilitation is concerned with 
underestimation of compensatory abilities of this group of patients 
and overestimation of complete injury incidence (1). Aim: The 
purpose of our presentation is to show that prolonged course of 
physical rehabilitation at home can be effective in SCI patients. 
Patients and Methods: Alexander B., 46 years old, architect. 
Etiology of SCI was a sport injury while skiing and crashing 
into a pole on March 18, 2006. The primary injury was a spinal 
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cord contusion (level L3–L4) with low paraplegia. The patient 
also sustained bilateral pneumothorax, multiple rib fractions, 
disruption of liver and hemoperitoneum. We started a course of 
home-based rehabilitation on July 4, 2006. Conventional rehabili-
tation consisted of overground mobility practice and massage (5 
days a week, 2 h a day) and exercises on active cycle for lower 
limbs. We also used special ‘weights and hoists’ machine. Every 
4 months we conducted 7–10 days long intensive courses with 2 
physical therapy sessions a day. Results: The outcome measures 
were manual muscle testing, functional skills and neurological 
examination pre and post training (2). The course took 18 months 
(350 therapy sessions). We got changes in Barthel Index Score 
(7→19) and ASIA Impairment Scale (C→D). The patient is able 
to walk with a help of two sticks. Conclusion: This clinical case 
shows the power of intensive and not a time-limited home-based 
rehabilitation approach. 
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EpiDEmiology, clinicAl prESEntAtionS 
AnD mEDicAl complicAtionS oF 
inDiviDuAlS With gunShot SpinAl corD 
injury
Montesinos-Magraner L., Gómez-Garrido A., Ramírez-
Garcerán L., González-Viejo M.A., Torrent-Bertrán L.L., 
García-Fernández L.
Hospital Universitari Vall d’Hebron Barcelona, Spain

Aim: Analyze the epidemiology and characteristics about Spinal 
Cord Injury (SCI) by gunshot in Catalonia, a region of Spain 
where are living seven million people. Material and Methods: A 
retrospective longitudinal study was done in Spinal Cord Injury 
on Vall d’Hebron Hospital. We studied the characteristics and epi-
demiology of the Spinal Cord Injury with firearm etiology during 
1996–2007 and we compared this study with other made in the 
same Unit during 1973–1995. Bibliographic revision was done 
about firearm spinal cord injury of others countries. Results: Dur-
ing period 1973–1995, 20 patients with gunshot wound-induced 
SCI were attended and only 7 patients during 1996–2007 period. 
At the first period the highest incidence was in 1983 (7 patients) 
and at the second period was in 2006 (3 patients). All patients 
were men and younger (33.42 years). The principal etiology was 
armed robbery at the first period (1973–1995) and argument at the 
second period (1996–2007). Nineteen patients were paraplegic 
(70.37%) and 8 tetraplegic (29.63%). Firearms frequently resulted 
in hemopneumothorax (26%) and abdominal wound (22.22%). 
Common gunshot wound-related medical complications included 
infections (71.4%) and pain (85.7%). Conclusion: The SCI by 
gunshot is very slightly frequent in our population, although is 
the second cause in USA, with reduction of the incidence in the 
seven last years.
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BilAtErAl ulnAr nErvE EntrApmEnt By 
thE m. AnconEuS EpitrochlEAriS.
Dekelver I.1, Van Glabbeek F.2, Dijs H.1, Stassijns G.1 
1Dept. of Physical Medicine and Rehabilitation and 2Dept. of 
Orthopaedics Antwerp University Hospital, Belgium 

Introduction: Ulnar neuropathy at the elbow is the second most 
common entrapment neuropathy after carpal tunnel syndrome. 
There are several causes for ulnar nerve entrapment. A case report 

is presented with bilateral presence of the M. Anconeus Epitro-
chlearis. This anomalous muscle, also known as the accessory 
anconeus, is reported to occur in 4% up to 34% in humans. Aim: 
This case illustrates the importance of this anomaly in the differ-
ential diagnosis of symptomatic ulnar neuropathy at the elbow.  
Patients and Methods: The patient contacted our department with 
chronic, diffuse bilateral elbow pain irradiating into both forearms. 
The patient experienced typical nocturnal paresthesias involving 
digit IV and V of both hands. Tinel’s sign was present over the 
ulnar nerve, just proximal to the medial epicondyle. Results: After 
examination, a bilateral ulnar nerve entrapment was clinically sus-
pected. An EMG investigation for confirmation of this entrapment 
revealed slowing in the ulnar nerve across the elbow. Because the 
symptoms didn’t resolve with conservative measures, an ultra-
sound and MRI of both elbows was performed. These examinations 
revealed the presence of the anomalous muscle, called the M. 
Anconeus Epitrochlearis, at both sides. This structure was situated 
in the cubital tunnel. At both sides it replaced the retinaculum and 
compressed the underlying ulnar nerve. Treatment consisted of 
surgical excision of both muscles and retinacular release. In the 
postoperative phase physiotherapy was recommended. Conclusion: 
When ulnar nerve entrapment doesn’t resolve with conservative 
measures, further investigation is necessary. One of the differential 
diagnoses is an anomaly, M. Anconeus Epitrochlearis. Depending 
on the symptoms and complaints, surgical excision of the muscle 
and cubital tunnel release is indicated. 
References: 
1. O’Hara JJ. Ulnar nerve compression at the elbow caused by a prominent 
medial head of the triceps and an anconeus epitrochlearis muscle. Journal 
of Hand Surgery 1996; 1: 133–135.

2. O’Driscoll SW. The cubital tunnel and ulnar neuropathy. British Editorial 
Society of Bone and Joint Surgery 1991; 73: 613–617.

p447
EvAluAtion oF trEAtmEntS in pAtiEntS 
With DiABEtic nEuropAthy 
Lazovic M.1, Zivkovic V.1, Cvetkovic B.1, Isakovic Lj.2, 
Lazovic V.M.3

1Clinic of Physical Medicine and Rehabilitation, Clinical Center 
Nis; 2Special Hospital for Pulmonary Rehabilitation, 3Clinic for 
Cardiovascular Disease, Clinical Center of Nis, Serbia

Aim: Aim of the study was to evaluate the degree of diabetic neu-
ropathy (DN) analysing the subjective parameters (pain sensation) 
and objective parameters such are: motor functions, sensibility, 
muscular reflexes (biceps, patelae and Achil reflex) and electroneu-
rographi (ENG) parameters. Also, the aim was to examine the role 
of low level laser therapy (LLLT) in the treatment patients with 
proven DN. Method: The study included 43 patients with diabetes 
mellitus type I and II who insulin dependent, with clinical and 
ENG signs of DN. The patients were divided into two groups: A 
group – 25 patients were treated with LLLT (γ 870nm, p=150mW, 
Frequency 400Hz) for 4 months. The total dose per treatment was 
36J, 2J per point (paravertebral points on cervical and lumbosacral 
spine, as well as points along plexus brachialis and n. ischiadicus). 
All patients (A group and B group – 18 patients) with DN who 
received vitamin therapy per os (Beviplex drag. 3×1) within the 
same period. According to the subjective parameters (intensity of 
the pain) and objective parameters (motoric, sensitive disorders, 
reflexes) we calculated the neuropathic total and individual score 
before the treatment and 4±0,4 months after their treatment. Prior 
to and after 4±0,4 months of treatment, the following parameters 
were determined using surface electrodes: motor (MCV) and 
sensory conduction velocities (SCV) values of n. peroneus and n. 
ulnaris. Results: At the and of the treatment in group A statistically 
significant reduction of pain was noticed (p<0.01). In group B 
reduction of pain was also achieved but not statistically signifi-
cant. At the end of the treatment, the total neuropathic score was 
significantly reduced only in group A (p<0.01), and if compared 
with the control group (p<0.05). Motor conduction velocity was 
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not significantly improved in the all groups. Conclusion: By reduc-
ing pain and total neuropathic score LLLT has been proven to be 
effective in the treatment of patients with DN.

p448
StroKE: pAmphlEt For pAtiEntS AnD 
cArEgivErS
Cabete S., Festas M.J.
Hospital de São João - EPE, Serviço MFR, Porto, Portugal 

Introduction and Aim: Stroke is one of the leading causes of mortal-
ity and disability in the world. Family caregivers and friends play 
a critical role in the recovery from stroke, particularly as lengths 
of stay in hospitals and rehabilitation settings continue to decrease. 
Also important to note is that stress tends to increase over time if 
the patient and caregiver’s needs are not met. We notice that some 
of those needs may include the need for better information about 
stroke. Faced with this fact, emerged the idea of a pamphlet of 
information and actuation for stroke victims and relatives, in order 
to respond to the concerns and questions that are raised more often 
by them. Patients and Methods: The authors present an educational 
pamphlet with information from a rehabilitation point of view that 
helps patients and their families to face and adjust life after stroke. 
Introductory it includes definition, etiology, clinical manifestations 
and risk factors of stroke. We also believe that is necessary to inform 
about the aims and the elements of a rehabilitation team. And very 
important we included practical tips about care of these patients and 
tips for adapting home, activities of daily living and communica-
tion. We had a particularly care of using a terminology and graphic 
material simple and understandable to the patient and their families. 
Results and Conclusion: Patient and family education about stroke 
and strategies to maximize functional independence is an important 
aim in the rehabilitation process. The communication with the patient 
and relatives needed for this education can be enhanced by deliver-
ing information pamphlets. It will reduce the anxiety of facing this 
new situation, help them solve practical problems and facilitate the 
autonomy of the patient and improve quality of life.
References:
1. DeLisa J, Gans B. Rehabilitation Medicine – Principles and Practice, 
Stroke chapter; 3th Edition, Lippincott.

2. AVC:Qualidade de Vida e Bem-Estar dos Doentes e Familiares Cuidadores 
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3. Senelick R, et al. Living with Stroke: a guide for families. Revised edi-
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AntimicroBiAl SuScEptiBility pAttErn oF 
noSocomiAl urinAry trAct inFEctionS 
in pAtiEntS With SpinAl corD injury in A 
rEhABilitAtion SEtting
Yilmaz B., Demirpek U., Alaca R., Dincer K.
Turkish Armed Forces Rehabilitation Center, Dept. of Physical 
and Rehabilitation Medicine, Gulhane Military Medical Acad-
emy, Turkey

Introduction: Patients with spinal cord injury (SCI) are at risk for 
developing urinary tract infections (UTIs), which may involve 
multiple organisms, irrespective of the type of bladder manage-
ment used. Because of prolonged hospital stays, most SCI patients 
experience nosocomial UTIs. Aim: To investigate the antimicrobial 
susceptibility of nosocomial UTIs in SCI patients in our rehabilita-
tion center. Patients and Methods: This study is a prospective study 
carried out by the Hospital Infection Control Committee from 
January 1st to December 31st of 2007. There were 230 SCI patients 
who were hospitalised during this period. Nosocomial infection was 
defined as an infection that was identified >72 h after admission to 
the hospital, in cases in which there was no evidence of incubating 
infection on admission. All patients were screened when they were 

admitted to hospital to rule out incubating infections. Results: Fifty 
six nosocomial UTIs were detected. The detected pathogen was E. 
coli in 27 cases, Pseudomonas in 7, Proteus in 8, Klepsiella in 5, 
Enterococus in 3, Enterobacter in 2, MRSA in 2, MSSA in 1 and 
Citrobacter in 1. Urinary drainage method was indwelling catheter 
(IC) in 12 patients and clean intermittant catheterisation (CIC) in 
40 patients, whereas 4 of these patients did not have micturition 
problems. The most common microorganism detected was E. coli 
in SCI patients who use CIC as urinary drainage method (21 of 40 
patients). The susceptible/resistant ratios of E.coli to Ampicillin, 
Ciprofloxacin, Trimethoprim/sulfamethoxazole and Nitrofurantoin 
were 18.5/81.5, 18.5/81.5, 25.9/74.1 and 66.7/29.6, respectively. 
The susceptible/resistant ratios of all pathogens to Ampicillin, 
Ciprofloxacin, Trimethoprim/sulfamethoxazole and Nitrofurantoin 
were 23.8/65.5, 37.9/58.6, 31.0/63.8 and 58.3/32.8, respectively. 
Conclusion: Nosocomial pathogens, especially E. coli, which cause 
UTIs in patients with SCI seem more resistant to antimicrobial 
agents than able-bodied patients.

p450
nEED For out-pAtiEnt comprEhEnSivE 
rEhABilitAtion: EpiDEmiologicAl DAtA 
StuDy
Juocevičius A., Lenickiene S., Skvereckaite V.
Vilnius University Hospital Santariskiu Klinikos Rehabilitation, 
Physical and Sport Medicine Centre, Out-Patient Rehabilitation 
Dept., Vilnius, Lithuania 
Purpose: The aim of the study was to analyse the population needs 
for out-patient comprehensive rehabilitation and to determine what 
part of all the patients, made the patients, suffering from back pain 
and to determine the influence of various factors, such as age, sex, 
educational level, social status on such type of pathology. Study 
Material and Methods: The retrospective data of 238 patients, who 
underwent out-patient comprehensive rehabilitation programme in 
our department during the period of 2006–2007 were analysed. Re-
sults: Our study revealed that 155 patients out of 238 suffered from 
neck or low back pain, that made up 65.13%. Age range of these 
patients, was from 24 to 81 year, the mean 51.02 years. 33.55% of 
them were male and 66.45% - female. We determined, that 72.9% 
were in age group under 60 years and 27.1% were over 60 years 
old, this finding let us predispose, that the majority of patients was 
working age. 129 (83.23%) patients claimed their educational level: 
59 of them had university degree, that made up 38.06% and 13 of 
them had high school degree, that made up 8.39% The rest of patients 
had poor educational level – 36.77%. Analysing the social status of 
these patients we revealed, that on arrival 105 (67.74%) of them 
were working on daily basis; 25 (16.13%) were retired; 18 (11.62%) 
had some disability level, the rest of them: 7 patients (4.52%) had 
another social status (e.g. students, women on maternity leaf etc). 
The analysis of pathology type revealed that 19 patients had pathol-
ogy of cervical part of spinal column (12.3%), 135 (87.1%) had 
low back pathology – lumbar or lumbosacral part of spinal column. 
Conclusions: The analysed data show that the highest demand for out-
patient comprehensive rehabilitation is in patients with neurological 
disorders, especially low back pathology, that made up 87.1% of all 
back problems cases and made up to 56.72% of all in our department 
rehabilitated patients during mentioned period of time.
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FunctionAl rEcovEry AnD moBility 
FolloWing rEhABilitAtion AFtEr 
hEmorrhAgic AnD iSchEmic StroKE
Bardak A.N., Erhan B., Gunduz B., Binak D.
Ministry of Health, Istanbul Physical Therapy and Rehabilitation 
Training Hospital, 1. PMR Clinic, Istanbul, Turkey
Objective: The aim of this study was to evaluate the impact of stroke 
types (hemorrhagic or ischemic) on mobility, function and motor 
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improvement. Patients and Methods: One hundred and seventy 
stroke patients rehabilitated in our clinic were evaluated in the study. 
Patients were divided into two groups according to their stroke types; 
116 ischemic (Group I) and 54 hemorrhagic stroke patients (Group 
II). All the patients were evaluated with respect to age, gender, le-
sion location, length of hospitalization, disease duration. Rivermead 
Mobility Index (RMI), Barthel Index (BI), Brunnstrom evaluation 
were used for mobility, functional and motor status, respectively on 
admission and at discharge. T-test and chi-square tests were used as 
statistical methods. Results: There were 97 female (57%), 73 male 
(43%) patients with a mean age of 62.31±11.58 years. there were no 
statistical difference with respect to gender, lesion location, disease 
duration. The mean age of the ischemic group was statistically older; 
also length of hospitalization was longer in this group. although im-
provements in rehabilitation parameters were statistically significant 
in each group, there was no significance when the two groups were 
compared with each other. Conclusion: The stroke patients had a 
significant functional improvement regardless of lesion type. We 
can assume that the financial burden of ischemic stroke patients is 
more than hemorrhagic stroke patients during rehabilitation period 
since the length of hospitalization is shorter for hemorrhagic patients 
in this study group. 

p452
FunctionAl implicAtionS on hEmipArEtic 
pAtiEntS SuFFEring A loWEr limB 
FrActurE
Totorean A., Poenaru D., Amaricai E., Ilia I.
‘Victor Babes’ Timisoara Medical University, Timisoara, Roma-
nia

Introduction: Lower limb fractures are one of the most common 
and serious complications in hemiparetic patients. Fractures are 
usually consecutive to ordinary falls due to spasticity leading to 
balance and gait disturbances, together with the effects of sedative, 
antispastic, high blood pressure medication and the coexistence 
of osteopenia and osteoporosis. Aims: To follow-up the lower 
limb fractures prevalence in hemiparetic patients considering the 
affected region, moment of occurrence, causative factors and the 
implications of orthopaedic and surgical treatment upon the func-
tional status and rehabilitation schedule. Results: In all patients 
the fracture was due to ordinary falls caused by transfers or while 
walking inside their house in the late stage of the stroke (after 6–12 
month).All of the patients had fractures on the paretic side:10 of 
them had femoral neck fractures, 3 pertrochanteric fractures and 
4 tibial/peroneal maleola fractures. DEXA osteodensitometry as-
sessment showed different stages of osteopenia or osteoporosis. 
The patients followed an individualised rehabilitation programme 
adapted to the previous orthopaedic treatment. Long lasting im-
mobilised cases also implied the most severe functional rehabili-
tation problems, as well as the joint and muscle disorders, gait 
disorders and an increased spasticity. Conclusions: The importance 
of reducing the risk of falls and implicitly the fracture risk by the 
early assisted walking, the spasticity treatment using medication 
and physical therapy, orthopaedic conservative measures (bracing 
of a spastic varus equinus foot, orthopaedic shoes, hip protecting 
devices), surgery – tendon lengthening or isolated and combined 
tendon transplant, single or multiple level arthrodesis, osteoporosis 
prophylaxis are all paramount. 
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EvAluAtion oF SEnSoriAl inFormAtion 
intEgrAtion For BAlAncE AFtEr StroKE 
Bonan I.V.1, Marquer A.1, Wang D.2, de Waele C.2,  
Yelnik A.P.1, Vidal P.P.2

1Physical Medicine and Rehabilitation Dept., G.H. Lariboisière 
- F. Widal, AP-HP, Université Paris 7, Paris; 2Laboratoire LNRS 
CNRS UMR Université Paris Descartes, Paris, France

Aim: To evaluate sensorial information integration for balance 
and its evolution in patients with hemiplegia after stroke in the 
acute period. Patients and Methods: Ten patients with hemiplegia 
after a single stroke (6 left lesioned and 4 right lesioned, mean 
age 55.3, mean Barthel 73), able to stand on a force platform 
without human assistance were included between the first and 
the 4.5th month (mean 2.4 months). Sensory integration for bal-
ance was assessed initially and on Day 30. Assessment of sensory 
integration was performed by evaluating CoP displacement on a 
platform during sensory perturbations. Sensory perturbations used 
were successively muscle vibrations (proprioceptive), optocinetic 
(visual), and galvanic (vestibular) perturbations. Results: Initially, 
the pattern of the response to the different sensory perturbations 
was varied: 6 patients were excessively sensitive to 2/3 sensory 
stimulations, 3 to only 1 and 1 was moderately sensitive to the 
3 stimulations. Six patients were excessively sensitive to visual, 
5 to proprioceptive and 4 to vestibular perturbations. However 
the patterns of the patients were not fixed since one month later, 
sensitivity to visual information decreased for 3 and increased for 
2, sensitivity to vibrations increased for 4 and decreased for 2, 
sensitivity to galvanic perturbations increased for 4 and decreased 
for 4. Conclusion: In acute post-stroke patients, various patterns of 
response to sensory perturbations were observed but these patterns 
changed over time. Sensory profile must probably be taken into 
account to design individual rehabilitation programs. 

p454
BrADycArDiA rElAtED to ADminiStrAtion 
oF loW DoSE intrAthEcAl BAcloFEn
Yilmaz B., Tugcu I., Yasar E., Alaca R., Yazicioglu K.
GMMA Rehabilitation Center, Ankara, Turkey
Introduction: The most common complications of intrathecal 
baclofen were muscle weakness, somnolence, catheter malfunc-
tion, and surgery complications. In the literature, there is limited 
knowledge about cardiac rhythm disorders due to ITB therapy. 
Objective: To present an unusual case with sinus bradycardia after 
intrathecal baclofen (ITB) therapy in a patient with tetraplegia 
ASIA-A. Methods: Review of relevant literature. Results: Our 
case with tetraplegia have been received inpatient rehabilitation 
services at many times and used oral high dose baclofen for spastic-
ity without any heart rhythm disorder. Because sinus bradycardia 
was determined after lower doses of ITB administration (125–200 
µg/day), the suspicion of overdosing or withdrawal syndrome 
which were the main risks of intrathecal baclofen infusion came 
out. Conclusion: Since the bradycardia does not exceed the benefits 
of baclofen for patients with spinal spasticity, the benefit /risk as-
sessment is favourable. To achieve the optimum balance between 
reduction in spasticity and maintenance of normal heart rate values, 
the adjusting of the baclofen dose is necessary. 

p455
lumBAr plEXuS rEcupErAtion AFtEr l4-l5 
DiScEctomy – A 3-yEAr FolloW-up procESS
Ramiro González M.D., Arribas Manzanal P.D., Díaz 
Martín Y., Ruiz Pérez D., Cabezas Moreno E.
San Carlos Clinic Hospital, Dept. of Physical Medicine and Re-
habilitation, Madrid, Spain
Introduction: Peripheral nerve pathology presents a recovery time 
that is only approximate. The recovery probability and the veloc-
ity of nerve regeneration diminishes in relation to the time since 
the origin of the lesion. Aim: To describe the case of a patient 
suffering from severe sciatic neuropathy for more than 2 years 
who underwent surgery and developed delayed signs of neural 
regeneration following rehabilitation. Treatment and follow-up 
were conducted until relatively normal life activity was achieved. 
Patients and Methods: The case involves a 45-year-old male with 
a personal history of: Low back pain, hypoesthesia in the S1 root 
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corresponding territory, and anterior tibial muscle dysfunction. 
L4–L5 discectomy was performed one year after symptomatology. 
MRI pre-surgery: Moderate parasagital L4–L5 right disc hernia 
touching the L5 and S1 right nerve roots. EMG post-surgery: Se-
vere chronic motor radiculopathy in L4–L5 right roots, sensitive 
radiculopathy in the S1 right root. Acute axonal lesion, anterior 
tibial muscle denervation. No reinervation signs. Treatment: Ac-
tive lower limb exercises, electrostimulation, vitamin B1 and a 
foot drop orthosis. Results: The clinical outcome was favourable 
at 13-month follow-up; low back pain disappeared, sensitivity was 
recovered and the patient was able to walk normally, although a 
mild steppage gait persisted. The patient required the orthosis 
only outside the house. Conclusion: Although probability of nerve 
regeneration decreases with time, rehabilitation therapies should 
be used to treat these pathologies for an extended period since the 
recovery could evolve slowly. In our case, it required more than 
2 years to show an incipient recuperation.
References: 
1.  Ropper, AH, Brown, RH. Adams and Victor´s Principles of Neurology. 
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2.  Miranda JL. Rehabilitación Médica. Primera Edición, Madrid; 2004.
3.  Garfin SR, et al. Compressive neuropathy of spinal nerve roots. A mechani-
cal or biological problem? Spine 1991; 16: 162–6.
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nEurorEhABilitAtion oF thE uppEr limB 
uSing roBotic SyStEmS
Gallotta E.1, Magrone G.1, Romanelli A.1, Milazzo M.1, 
Zollo L.2, Formica D.2, Guglielmelli E.2, Sterzi S.1

1CIR – Clinics of Physical Medicine and Rehabilitation, Uni-
versità Campus Bio-Medico, 2CIR – Laboratory of Biomedical 
Robotics and Biomicrosystems, Università Campus Bio-Medico, 
Roma, Italy

Stroke is the third leading cause of death behind heart disease 
and cancer and the leading neurological cause of long-term dis-
ability in the world (1). The use of properly designed machines 
for robot-aided motor therapy resulted a powerful tool both for 
the application of novel clinical protocols for neuro-rehabilita-
tion and for the investigation on human motor re-learning after 
stroke injuries (2, 3). Robotic machines allow the performing 
of a deep and long-lasting stimulation, through the execution 
of sensory-motor tasks, aimed at improving neuroplasticity. 
They also allow a quantitative assessment of the outcomes, a 
continuous monitoring of results and therapy personalization 
(4, 5). This work presents a programme for multicentric clini-
cal trials with two robotic systems (InMotion2 and InMotion3) 
for the upper limb rehabilitation, that is being carried on at the 
Physical Medicine and Rehabilitation unit and at the Biomedical 
Robotics and Biomicrosystems Lab at the University Campus 
Bio-Medico, in cooperation with the Burke Rehabilitation Hospi-
tal (NY, USA). The goal of this study is to determine what is the 
optimal sensory-motor activity that maximizes motor recovery, 
by testing the order-effect of distal versus proximal therapy. To 
this purpose patients have been trained in two different fashions: 
one group has been be trained first with the MIT-Manus robot 
focusing on the shoulder and elbow (proximal) for eighteen ses-
sions followed by another eighteen sessions only with the wrist 
robot (distal). The other group has been trained for the same 
duration but first in wrist robot (distal) followed by training 
with MIT-Manus focusing on the shoulder and elbow (proximal). 
This study presents the preliminary results of clinical trials on 
ten post-stroke chronic patients. The outcome of the therapy has 
been measured using standard clinical scales (Fugl-Meyer, Mo-
tor Power, Wolf Motor Function Test and Stroke impact Scale) 
as well as quantitative evaluation indices of motor performance 
provided by the robots.
References:
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thE EvAluAtion oF cognitivE AnD 
pSychomotor DiSorDErS chAngES in 
occupAtionAl thErApy oF pAtiEntS With 
StroKE
Sameniene J., Endzelyte E. 
Hospital of Kaunas Medical University, Rehabilitation Dept., 
Kaunas, Lithuania

Aim: To evaluate cognitive and psychomotor disorders of patients 
with stroke and to asses the effectiveness of occupational therapy. 
The contingent of the examined patients consisted of 30 patients 
with stroke rehabilitated in the Department of Neurorehabilitation 
at Kaunas University of Medicine Hospital. The average age of 
rehabilitees was 65.33 ±13.2 years. During the study we evaluated 
their cognitive functions (with MMSE and by NCSE), handgrip 
strength (with dynamometer), reaction time and frequency of 
movements (speed of finger tapping). Results: After the applied 
course of individualized occupational therapy, cognitive functions 
of the patients significantly improved. The increased in cognitive 
functions estimated with MMSE was 6.4 (±2.3) scores, and 13.3 
(±10) assessed by NCSE. In early stage of rehabilitation, mostly 
affected cognitive functions were memory present in 83% of pa-
tients, constructional capabilities in 70% of patients, and orienta-
tion in 57% of patients. Conclusion: At the end of rehabilitation a 
significant improvement was assessed in all the studied cognitive 
functions. After rehabilitation a significant improvement was 
assessed in patients reaction time and movement frequency. The 
results of the research have shown, a moderate strong significant 
correlation between the mental state of the patients and reaction 
time after applied rehabilitation. 
References: 
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Available from National Library of Medicine [cited 2006 10 27]. 
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EFFEctivEnESS oF nEW mEthoDology 
oF phySiothErApy AFtEr FirSt iSchEmic 
StroKE in compAriSon to StAnDArD 
phySiothErApy in control group – 
prESEntAtion oF protocol
Krawczyk M.
Faculty of Physiotherapy, Józef Piłsudski’s Academy of Physical 
Education, Warsaw, Poland

Introduction: Effectiveness of treatment of main consequences 
of stroke including motor deficit are not satisfactory. Access to 
physiotherapy is limited which forces specialists to look for new 
methods which are more efficient ones. The goal of the Project 
is to describe and define more effective physiotherapy for stroke 
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patients. Author wishes to achieve this goal by comparing two 
therapeutic programs. Essence of experimental program is an 
intensive as well as functional engagement of motor potentialities 
of the patient’s involved side of the body. Objectives: It will be 
60 successive patient enrolled after firs stroke, between 1st and 
3rd month after the onset. Patients will be randomly allocated to 
two groups: experimental and control one. Total time of physi-
otherapy in both groups will be the same (two hours of individual 
therapy during 30 days). Main difference between two groups is 
conducting physiotherapy only in standing or sitting position and 
beginning treatment from exercises in close chain to open chain 
exercises in experimental group. Every exercise will be designed 
to engage at the same time muscles of the upper extremity, lower 
extremity and trunk muscle. After completing 30 days of therapy 
patients will continue physiotherapy for 30 days in ambulatory 
terms. Patients will be assessed (three times) by independent 
physiotherapist just before the therapy, after 30 days and after 
another 30 days (RMA Scale, Fugel-Mayer, Bartel Index, Rankin 
Scale, Quality of life and Berg Balance Test). In the hospital terms 
patients will be objectively measured in gait and movements of 
the upper extremities during completing five simple motor tasks. 
Measurement will consist of three-dimensional kinematic as-
sessment (Vicon System 460), Ground reaction forces (Kistler 
platform) and electric activity of muscles (16 channel functional 
EMG) during gait and isolated movement of upper extremities. 
Trunk movements while walking and posture during quiet stand-
ing will be assessed. Stabilography of standing position will be 
measured too. Results: Main goal for statistical analysis will be to 
describe changes of all observed parameters, differences between 
groups and searching conditionals in between clinical and labora-
tory results. Conclusions: Conclusions will be concentrated around 
clinical applications of the results of this trial. 
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thE rolE oF AnKlE-Foot orthoSiS For 
rEtrAining thE gAit in StroKE pAtiEntS 
With hEmipArESiS
Stirane D., Andrjule R., Pavare Z., Tanenberga I.
National Rehabilitation Centre ‘Vaivari’, Neurorehabilitation 
Dept., Jurmala, Latvia

Introduction: Patients after stroke have abnormal movement 
patterns, which have negative influence on locomotion and gait. 
Retraining of stroke patients with hemiparesis to walk is a ma-
jor goal for any of rehabilitation programmes. The hemiparetic 
gait is characterized by the slow speed, the short step length 
and the increased energy consumption, due to drop the foot and 
to drag toes. An ankle-foot orthosis (AFO) is used to correct a 
spastic drop or equinus foot, which are both commonly seen in 
spastic stroke. This study was performed to investigate the gait 
pattern with or without plastic AFO in stroke patients. Goals: 
To evaluate the AFO usage effects for improvement of gait in 
stroke patients. Patients and Methods: Twelve subjects (45–74 
years old) with hemiparesis after stroke undergoing in-patient 
rehabilitation were enrolled in the investigation. Rivermead 
Mobility Index (RMI), Ashworth scale, muscle power testing 
by Kendall, 3D gait analyzing were used to measure function, 
spasticity, kinetic gait parameters, stride length, step length, 
symmetry, cadence and velocity of gait. Results: Comparison of 
gait showed significant improvements in some gait parameters 
in the assessment sessions when AFO was use: stride length of 
the paretic and non-paretic legs, weight-bearing on the paretic 
leg, gait velocity and cadence. All AFO conditions improved 
the angular orientation of the ankle during walking compared 
to walking without an AFO. Conclusions: Using of ankle-foot 
orthosis for patients with hemiparetic gait pattern normalize the 
lower extremity position during the gait (swing phase relation). 
Using of ankle-foot orthosis for patients with hemiparetic gait 
pattern smooth out step time with paretic and partly with non-
paretic lower extremity during the gait.

p460
cErvicAl DyStoniA – cASE rEport
Stankovic I., Dimitrijevic L., Colovic H., Stamenovic J.
Clinic for Physical Therapy and Rehabilitation, Clinic for Neurol-
ogy, Clinical Center Nis, Medical Faculty Nis, Serbia

Patient: 36-year-old was sent by primary physician to physical 
therapy because of left sided head tilt lasting for 20 days, appearing 
during work and communication with other people. For the past 
four years the patient during writing feels cramps in fingers of the 
right hand, with consequent bad handwriting. The presence of oth-
ers aggravates disturbances, and he cannot willingly reduce them. 
Neurological examination, head CAT scan, evoked potentials, and 
EMNG gave normal findings. EEG indicated on slight left tempo-
roparietal dysfunction, and neck radiography on foramen arcuale 
atlantis. The initial diagnosis of Idiopathic graphospasm was made. 
On admission, present left head and neck lateroflexion. Muscles 
are eutonic on palpation. Full range of motions is obtained during 
active and passive movements. There are no signs of focal lesion. 
Muscle reflexes are regular and symmetric. Plantar responses are 
negative. Cerebellar signs are negative, as well as Romberg test. 
So, the diagnosis Torticollis spastica was made, and referred the 
patient to neurologist. MRI gave unspecific left frontal white mass 
lesion. Ceruloplasmin values were 30.4 mg/dl. The final diagnosis 
was Dystonia segmentalis, and botulinum toxin A was adminis-
tered. The first botulinum toxin A application was: left m. semispi-
nalis 100 u., upper m. trapezius 100 u., m. splenius capitis 100 u., 
upper m. trapezius 100 u. Physical therapy included: stretching, 
range-of-motion and positioning exercises during sitting and 
supine and prone lying, muscle relaxation, manual massage and 
laser therapy. Cervical brace was applied. The second botulinum 
toxin was applied in six months later in identical muscles, as well 
as Tetrasepam 40 mg twice a day, and psychotherapy. The results 
of therapy are presented according to Toronto Western Spasmodic 
Torticollis Rating Scale (TWSRTS). Significant improvement was 
achieved for each analyzed parameter.
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AccESSory nErvE lESionS: Etiology, 
DiAgnoSticS AnD outcomE
Ilic B., Pavicevic Stojanovic M., Vesovic Potic V.
Clinic for Physical Medicine and Rehabilitation, Clinical Center 
of Serbia, Belgrade, Serbia
Accessory nerve is a motor nerve that supplies sternocleidomas-
toid and trapezius muscle. Between these two muscles the nerve 
passes through posterior triangle of a neck where the nerve is 
superficial and susceptible to injury, particularly iatrogenic. The 
patients have shoulder pain and incapability to elevate the arm 
above 90°. The aim of this paper was to demonstrate etiologically 
different accessory nerve lesions and their outcome. From January 
2005 until December 2007 in Clinic for Physical Medicine and 
Rehabilitation we have made the diagnosis of accessory nerve 
palsy in 9 patients. Six of them were sent because of shoulder 
pain and dysfunction after surgical procedure in neck region 
and 3 patients had neck distension (one patient from the second 
group was misdiagnosed and operated as cervical disc herniation). 
We checked them and performed electromyography 15–60 days 
after the beginning of symptoms (except the mentioned patient 
who came at our ambulance in December 2007, 9 months after 
distension). In all of iatrogenic injured patients we found severe 
accessory nerve lesions. Two patients with distension had moderate 
lesions and one patient had severe lesion with signs of recovery. 
All the patients were treated with physical modalities including 
electrostimulation. In all of 6 iatrogenic injured patients (100%) 
there was no accessory nerve recovery one year after the operation 
and 3 of them still had shoulder pain. Two patients with distension 
injury recovered after 9 months. Severe iatrogenic accessory nerve 
lesions with no recovery demand that surgeons must know exact 
topographic anatomy and preserve the nerve during operation. 
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But if injury happens, physiatrist has to think of accessory nerve 
in patients with shoulder pain and movement difficulties with 
anamnesis of cervical surgery and has to perform all for nerve 
recovery including neurosurgery consultation.
References:
1.  Chan PK. Clinical signs of accessory nerve palsy, J Trauma 2006; 60: 
1142–4.

2.  Van Wilgen CP. Shoulder complaints after neck dissection; is the spinal 
accessory nerve involved. Br J Oral Maxillofac Surg 2003; 41: 7–11.
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our EXpEriEncES With ShoulDEr pAin in 
pAtiEntS AFtEr A SpinAl corD injury
Fousová J., Káfunková P., Kříž J. 
University Hospital Motol, Spinal Cord Unit, Prague, Czech 
Republic
Introduction: Spinal cord injury patients suffer from significant 
problems concerning shoulder joints. Those problems are related to 
the neurological deficit and to the specific overloading of the joints 
due to substitution of both locomotive and weight bearing functions 
of palsy lower limbs. Symptoms are related to both the level and the 
extent of spinal injury. SCI Patients: Possible causes of shoulder pain 
according to level of injury: A high-level injury (spinal segments 
C1–4) leads to the combined paralysis of muscles of the shoulder 
girdle. Pain of myoskeletal origin is frequent and a neuropathic pain 
may also be present. In the cases of proximal cervical intumescention 
injury (spinal segments C5–6) a partial neurological deficit of the 
shoulder girdle and distal paralysis are usually observed. Muscular 
imbalances are usually more complex and the pain may also be 
the consequence of radiculopathy. In the cases of distal cervical 
intumescention injury (spinal segments C7 – Th1) the patients have 
preserved normal strength of the shoulder girdle muscles. Dysfunc-
tion and pain are rather related to overloading. In addition, a severe 
insufficiency of postural trunk muscles contributes to the problem. 
In the thoracal spinal injuries (spinal segments Th2 – 12) paresis of 
trunk muscles is important. Weak trunk stabilization and insufficient 
fixation of the shoulder blade may result in painful and dysfunctional 
shoulder. The patients with an injury at the level of lumbar spine 
often overload their shoulders because of transfers and mechanic 
wheelchair using. Clinical manifestations of the incomplete spinal 
injuries are varied and depend on preserved functional sensomotoric 
capacity. Methods of Treatment: The main aim of treatment is the 
prevention of development of chronic functional disorders and later 
irreversible structural abnormalities. Proper nursing care, position-
ing and physiotherapy based on neurophysiological principles are 
the most important. Principles of developmental kinesiology are 
applied in order to integrate the shoulder joint in postural func-
tions and movement patterns. Occupational therapy is focused on 
the grasp training and supporting function of the arms. Adequate 
pharmaceutical and physical pain treatment as well as treatment of 
the anxiety and depression and psychological support are necessary 
parts of the comprehensive approach. 
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Autonomic DySrEFlEXiA in A pAtiEnt With 
multiplE SclEroSiS – A cASE rEport 
Duygu G.K., Berfu A., Beyza C.
Yeditepe University School of Medicine, Dept. of Physical Medi-
cine and Rehabilitation, Istanbul, Turkey

Objective: To report manifestation of autonomic dysreflexia (AD) in 
a patient with Multiple Sclerosis (MS). Case Report: A young male 
with a history of several admissions to Emergency Department with 
complaints of hypertensive attacks, palpitations, difficulty in breath-
ing, headaches, flushing has been presented. No abnormality has been 
shown by physical examination and laboratory tests in order to find 
out aetiology of hypertensive attacks. The reason of hypertensive 
attacks were assigned to anxiety disorder as he had palpitation, tachy-

cardia and diaphoresis accompanying his hypertensive attacks. He 
started to receive treatment for his panic disorder. Later, he admitted 
to Physical Medicine and Rehabilitation Department for his left leg 
numbness. He got diagnosis of Multiple Sclerosis (MS) after physical 
examination, laboratory tests, and cranial and spinal MRI findings. 
Despite appropriate treatment of anxiety disorder, his hypertensive 
attacks recurred. Autonomic dysreflexia (AD) was suspected. The 
noxious stimulus was found to be the bladder distension and his 
hypertensive attacks have been controlled with the management of 
neurogenic bladder.  Conclusion: This report emphasizes that AD can 
occur in MS. Somatic symptoms of the patients with psychological 
problems should not be underestimated due to their psychological 
status and should be investigated in detail. 

p464
clinicAl AnD DEmogrAphicAl 
chArActEriSticS By cAuDA EQuinA 
SynDromE
Durlanik G., Yamac S., Soydemir R., Ozmaden A., 
Tandir S., Akbas H., Alioglu K., Kuran B.
Sisli Etfal Teaching and Research Hospital, Istanbul, Turkey

Introduction: Cauda Equina Syndrome is a severe neurological dis-
order caused by compression of nerve roots forming cauda equina. 
Specific signs: a sharp radicular pain, ‘saddle anesthesia’, lower 
extremity weakness, decreased or absent deep tendon reflexes, disor-
der of bowel or bladder function, sexual dysfunction. Cauda equina 
syndrome may result from any lesion that compresses cauda equina 
nerve roots. It may be caused by a ruptured disc, tumor, infection, 
fracture, or narrowing of the spinal canal. It may also happen be-
cause of a violent impact, such as a car crash, a fall from significant 
height, or a penetrating injury, such as a gunshot. Aim: The aim of 
this study was to demonstrate cauda equina injured patients for their 
clinical data. Patients and Methods: The records of the patients 
were retrospectively analysed. 15 patients, 10 men and 5 women, 
aged 16–74 years were recruited for the study. All were treated in 
our rehabilitation department. Functional Independence Measure 
(FIM) was applied to these patients when they were admitted in the 
clinic and on discharge. Results: 10 male (67%) and 5 female (33%) 
patients were included in this study. Their mean age was 41.6±15.6 
years. The major etiological factor was fall from significant height 
with 6 patients (40%) (5 patients=33.3% after lumbar disc surgery, 2 
patients=13.3% after gunshot injury, 1 patient=6.66% after epidural 
blockade). The average length of stay in the rehabilitation clinic 
was 45.4±21.6 days. The mean FIM at admission was 80.6±25, 
the mean FIM at discharge was 106.4±14.4. Conclusion: Cauda 
equina syndrome is a disease affecting the patients’ quality of life. 
Rehabilitation and follow up in the long term is important for these 
patients. Motor weakness and urinary incontinence were the most 
prominent complaints in this group.
References:
1. Karataş A, et al. Lumber herniated disc presenting with incomplete cauda 
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B12 vitAmin DEFiciEncy: A DiAgnoSiS not 
to BE miSSED
Azevedo T., Rodrigues L., Machado A., Canas P., 
Lobarinhas A. 
S. Marcos Hospital, Physical Medicine and Rehabilitation Dept., 
Braga, Portugal 

Introduction: B12 vitamin deficiency is a well known cause of 
central and peripheral nervous system dysfunction. Its several 
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clinical manifestations include behavioural and cognitive dis-
turbances, myelopathy, polyneuropathy and optic atrophy with 
blindness. Aim: Understanding and leading the neural reper-
cussions of B12 vitamin deficiency. Patients and Methods: A 
35-year-old woman, with prolonged alcohol abuse and dietary 
disregard, presented with a 2-month relentlessly progressive 
history of apathy, generalized lack of strength with gait dif-
ficulties (needing wheelchair) and urinary bladder retention 
– pressure-flow study: Without detrusor over activity or vol-
untary contraction of the detrusor. Upon examination she was 
apathetic, confused and inattentive; a lower limb predominant 
tetraparesia could be seen, with enhanced myotatic reflexes 
and bilateral extensor responses; there was also hypostesia in a 
glove and stock fashion; oculomotor and cerebellar disturbances 
were absent. Brain and spinal cord MRI were normal, as it was 
CSF examination. Electromyography showed lower limb axonal 
degeneration. Analytic screen revealed a megaloblastic anemia 
and a low B12 vitamin titer. Results: After B12 vitamin supple-
mentation and an adequate rehabilitation program, a progressive 
normalization of cognitive and motor function could be observed; 
6 months later the patient was independent, with only slight dif-
ficulty in fine movements and spontaneous bladder discharge. 
Conclusions: B12 deficiency should be suspected in every case 
of unexplained behavioural disturbances, cognitive decline and 
combined 1st and 2nd motoneuron dysfunction. Early recognition 
and adequate treatment, combining vitamin supplementation and 
physical rehabilitation, can lead to a full recovery of an otherwise 
progressive and irreversible disease.

p466
niEmAnn picK typE c in ADult pAtiEnt: A 
cASE rEport
Teles J.1, Machado Vaz I.1, Maia M.1, Leão Teles E.2, 
Cardoso T.3, Nadais G.4, Toste T.1

1Serviço de Medicina Física, 2Unidade de Doenças Metabólicas, 
3Serviço de Medicina Interna, 4Serviço de Neurologia, Hospital 
de São João, Porto, Portugal

Introduction: Niemann-Pick type C (NPC) is an autosomal reces-
sive disorder of cholesterol intracellular trafficking, leading to a 
continuous lysosomal accumulation of unsterified cholesterol. 
The age of presentation is variable, with very heterogeneous but 
progressive clinical manifestations and course. The late forms 
have dominant neurological and psychiatric affectations. Nowa-
days these patients can potentially benefit of substract deprivation 
therapy with miglustat. Case Report: A 21-year-old Caucasian 
male had been admitted for investigation for an ataxic gait and 
dysartic speech. Family history relevant for an older brother with 
psychiatric disorder. He had an excellent school performance until 
he was 19 years old, when he begun a slow deterioration with 
psychomotor lentification, worsening school performance and gait 
difficulties. At 21 years he presented dysartic speech, saccadic 
eye movements, limb hypotonia, dismetry and an ataxic, broad 
based gait. An extended investigation was performed, but was not 
conclusive. In the follow-up it was noticed an hepatosplenomegaly 
leading to suspicion of storage disease. The biochemical study of 
cholesterol intracellular trafficking in fibroblasts confirmed NPC. 
Molecular study identified a mutation in NPC1 gene. The patient 
was proposed to start treatment with miglustat. At the baseline the 
patient was observed in PMR department (included in the multi-
disciplinary team) and an evaluation protocol was instituted with 
several neurological and functional parameters. The main goal 
was to observe periodically the patient and evaluate the global 
treatment efficacy. He started in the PMR department specific 
intervention with speech and occupational therapists. After one 
year of treatment the patient did not present neurological dete-
rioration and even improved in some of the daily activities tasks. 
The authors present the evaluation protocol used as well as the 
obtained results focusing the importance of the multidisciplinary 
team intervention.
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SciAtic nErvE injury AnD poSt-polio 
SynDromE: A cASE rEport
Teles J., Pereira J.A., Maia M., Parada F.
Hospital São João, Physical and Rehabilitation Medicine Dept., 
Porto, Portugal

Introduction: Post-polio syndrome (PPS) is a condition that af-
fects polio survivor’s years after recovery from an initial acute 
attack of the poliomyelitis virus. PPS is mainly characterized by 
new weakening in muscles that were previously affected by the 
polio infection and in muscles that seemingly were unaffected. 
Symptoms include slowly progressive muscle weakness, unac-
customed fatigue, and, sometimes, muscle atrophy. The incidence 
ranges from 22–68% of previous acute polio patients. Case re-
port: A 54-year-old Caucasian male, was admitted in the hospital 
with a colonic perforation and peritonitis and was submitted to 
surgical treatment developing afterwards abdominal abscess with 
septicemia. In the post-operative period it was noticed a flaccid 
monoparesis of the left lower limb with sensitive alterations 
grossly described as below the knee; he also presented a muscle 
atrophy of the left thigh, that was present since childhood. The 
patient denied poliomyelitis previously, but referred neurological 
illness of childhood that he could not specify. He was previously 
independent for daily living activities and practiced sports (foot-
ball). In the hospital a CT cerebral scan was performed without 
any conclusive changes; the EMG of the left lower limb showed 
chances compatible with lesion of the left sciatic nerve and also 
chronicle muscle atrophy of the left vastus internus and externus 
compatible with poliomyelitis sequels. The patient started a PMR 
therapeutic program with intervention in physiotherapy. The au-
thors propose to discuss the therapeutic approach on this particular 
patient that represented a clinical challenge due to the concomitant 
occurrence of two clinical syndromes with implications on the 
functional outcome of the patient.
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multiplE SclEroSiS – Botulinum toXin: 
rEhABilitAtion unit EXpEriEncE
Sevilla Hernández E., Lozano Guadalajara J.V., 
Martínez González-Moro I., Giménez-Abadia M.A.
Hospital Universitario Morales Meseguer, Murcia, Spain

Introduction: Spasticity cause disability in more than 85% multiple 
sclerosis (MS) patients and 30% of them must modified their activ-
ity levels. Botulinum toxin (BT) is considered an effective instru-
ment in controlling hypertonia and spasms in MS. It could also 
facilitate hygiene, decrease pain caused by spasmodic contractures 
and being combined with other treatment measures. Objective: 
To describe the clinic course and treatment results MS patients 
controlled in the Rehabilitation Unit in Morales Meseguer Hospital 
during 2000–2005. Material and Method: Prospective descrip-
tive study on case history of MS patients submitted to a specific 
consultancy for the indication and application of BT. Results: In 
the study period 7 MS cases (2 women; 5 men) whose mean age 
was 41±7 (32–49) were treated. 5 had secondary progressive and 2 
recurrent progressive course approximately during 11 years. 86% 
needed wheelchair and 83% presented tetraplegia. Adductors were 
infiltrated with Dysport® in 3 patients (50–500U); knee flexors in 4 
(100–250U); knee extensors in 1; plantar flexors in 5 (100–250U); 
cervical rotators in 1 (250U per muscle); lumbar extensors in one 
(1000U). A woman develops a pseudobotulinic syndrome after 
receive 100 U. All were infiltrated one time and 43% more than two 
times in study period. Patients experienced spasms (4), pain (2) and 
tone (7) reduction, improves hygiene (2) and orthoses adaptation 
(1). Conclusions: TB improves quality life in MS patients who 
suffer painful spasm and interference with hygiene, wheelchair 
and orthoses adaptation. Its effectiveness increase if we associate 
other antispastic measures (drugs, orthoses).
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FAciAl hEmiSpASm – Botulinum toXin
Sevilla Hernández E., Lozano Guadalajara J.V., 
Martínez González-Moro I., Giménez-Abadia M.A.
Rehabilitation Unit, Hospital Universitario Morales Meseguer, 
Murcia, Spain

Introduction: Facial hemispasm (FH) consists of unilateral co-
contraction of facial muscles controlled by facial nerve. It starts 
in orbicularis oculi, can affect other groups and platisma colli 
and associate stapedial contractions (tinnitus), blepharosmasm, 
inferior facial’ musculature retraction and painful spasms. Also 
produces disability and quality life impairment with physical 
and cosmetic alterations. Botulinum toxin type A (BTA) con-
sidered election treatment for FH has proved its effectiveness 
in symptoms control: muscular spasms and pain. Objective: To 
describe the clinic course and treatment results of FH control-
led in Rehabilitation Unit during 2004–2005. Material and 
Method: Retrospective descriptive study on case history of two 
patients submitted to a specific consultancy for the indication 
and application of BTA. Results: A 56-year-old woman who 
suffer from painful spasms and cosmetic alterations because 
of idiopatic FH which affects orbicularis oculi and oris was 
infiltrated 60 Units and 40 Units of Dysport® respectively; and 
a 60-year-old man with spasms of orbicularis oculi and visual 
interferences secondaries to Herpes zoster infection, 25 Units 
of Botox®. Both experienced a reduction in Visual Analogue 
Pain Scale score of 2 and 3 points and reported light/moderate 
decrement of spasms. The patient global impression of results 
was positive despite a one week duration syndrome of general 
weakness in man case. Conclusions: BTA is an effective treat-
ment in facial hemispasm. It can improve patients’ quality life 
not only in terms of pain and spasm frequency reduction but 
also in disability and cosmetic interference. Medical specialities 
implicated in study and control of neurological disorders should 
be trained in the use of BTA.

p470
chronic tEnSionAl hEADAchE – 
Botulinum toXin
Sevilla Hernández E., Martínez González-Moro I., 
Lozano Guadalajara J.V., Giménez-Abadia M.A.
Rehabilitation Unit, Hospital Universitario Morales Meseguer, 
Murcia, Spain

Introduction: Botulinum toxin (BT) can be a therapeutic option 
in chronic tensional headache (CTH). Positive results have been 
reached in a 80% of patients improving pain, quality life and costs. 
BT induces a chemodenervation of impulses to Central Nervous 
System generation sites: multimodal neurons of trigemine nerve 
and first to third cervical roots. Objective: To describe the clinic 
course and treatment results of a patient with CTH controlled 
in the Rehabilitation Unit in Morales Meseguer Hospital during 
2004–2005. Material and Method: Retrospective descriptive study 
on case history of CTH case submitted to a specific consultancy 
for the indication and application of TBA. Results: A 62-year-old 
man who suffered from CTH was submitted from Neurology Unit 
in 2004 to take in consideration the possibility of being infiltrated 
with BT. His previous treatment consists of pregabaline (150 
mg/24 h), paracetamol (3 g/24 h) and tramadol (150 mg/24 h). We 
used 25 Units of Dysport® distributed in 10 different sites (5 in 
each side) of frontal muscle. The patient only improves his pain 
score 2 points in Visual Analogue Scale (VAS) and global impres-
sion was poor. None adverse event appeared. Conclusions: Poor 
results could be due to a dosage insufficient to control pain, an 
inadequate technique or to a misunderstood of VAS functioning. 
Most accurate doses and specific valuation systems for headache 
as Migraine Disability Assessment Scale (MIDAS) must be con-
sidered in future cases.
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cAn Botulinum toXin improvE gAit in 
pErSonS With incomplEtE SpinAl corD 
injury?
Short C.1, Bonaparte J.2, Deluzio K.3, Alneaimi Y.1

1Division of Physical and Medicine and Rehabilitation, Dept. of 
Medicine, Dalhousie University, Halifax, NS; 2Faculty of Medi-
cine, Dalhousie University, Halifax, NS; 3School of Biomedical 
Engineering and Dept. of Surgery, Dalhousie University, Halifax, 
NS, USA

Introduction: Spinal Cord Injury (SCI) is a rare but devastating 
disease. Many individuals who suffer incomplete SCIs regain 
the ability to ambulate. These individuals face many challenges 
including spasticity, which can interfere significantly with walking 
capabilities. It can cause many problems and in some individuals 
may be the only factor preventing ambulation. Spasticity is usually 
generalized in SCI and treated with oral medications. However 
individual muscles or groups may cause problems with gait and 
ambulation and may be amenable to local spasticity therapies 
such as botulinum toxin. Literature in this area for SCI is lack-
ing. Objective: To evaluate use of Botulinum toxin therapy on 
ambulation capabilities in persons with incomplete SCI. Design 
and Methods: An open label, pilot study of 8 patients with spastic 
gait and incomplete SCI was conducted to evaluate the effects 
of botulinum toxin on ambulation ability. Our primary outcome 
measure was ambulation speed. Secondary measures included 
active and passive range of motion, manual muscle testing, and 
Modified Ashworth Scale which were assessed before treatment, 
four weeks and twenty-four weeks post-treatment. We adminis-
tered botulinum toxin to one or both lower extremities. Ambula-
tion parameters pre and post-treatment were also assessed using 
an ambulation profile tool developed at our centre. Results: We 
observed improvement in the total ambulation speed (at 4 and 24 
weeks post-treatments) in 6 of the 8 patients that participated in the 
study. This also correlated well with the Subject Global Impression 
(SGI) and Clinician Global Impression (CGI) of improvement. 
Conclusion: Botulinum Toxin may be beneficial in improving 
ambulation capabilities in persons with incomplete SCI. Further 
research in this area is needed.

p472
tWo-yEAr FolloW-up in A cASE oF 
poSt-AnoXic vEgEtAtivE StAtE With 
pAroXySmAl nEurovEgEtAtivE 
inStABility With DyStoniA
Estraneo A., Saltalamacchia A.M., Loreto V.
Dept. of Neurorehabilitation, Salvatore Maugeri Foundation, 
IRCCS, Scientific Institute of Telese Terme (BN), Italy

Episodes of acute neurovegetative instability, sometimes associ-
ated to fever and dystonic postures, the so-called “paroxysmal 
sympathetic storms” (PSS), represent an often under-recognized 
and poorly understood phenomenon of episodic central dysau-
tonomia. Usually PSS have a negative prognostic value and can 
complicate management of care and rehabilitative therapy. In the 
present study, we describe a young woman with post-anoxic veg-
etative state (GOS=4, LCF=2), with hyperintense bilateral thalamic 
lesions on MR, who presented frequent and severe PSS five weeks 
after disease onset. The episodes of PSS were typically charac-
terized by agitation, diaphoresis, hyperthermia, hypertension, 
tachycardia, tachypnea, and extensor posturing with opisthotonus; 
PSS lasted about 1 h and occurred almost every day repeatedly, 
even five times a day. At that time the patient showed autonomic 
dysregulation as revealed by prevalent sympathetic component on 
heart-rate variability (HRV) and lack of sympathetic skin response 
(SSR) to different types of cutaneous stimuli. PSS persisted for 
several weeks, but propanolol titrated to 40 mg t.i.d. determined 
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progressive reduction of PSS, and eventually complete remission 
in about four months. One year after onset, the patient had regained 
consciousness, but was severely tetraparetic and dysarthric. PSS 
were not observed anymore; instrumental evaluation of autonomic 
regulation revealed progressive normalization. Propanolol therapy 
was reduced and discontinued. Two years post-onset the patient 
had further recovered responsiveness and motor function, and did 
not present PSS, even though she did not undergo any specific 
pharmacological treatment. Starting from this observation, we of-
fer a detailed review on differential diagnostic criteria, therapeutic 
approaches, and clinical and functional outcome of PSS.

p473 
non-trAumAtic SyringomyEliA AS A 
cAuSE oF progrESSivE nEurologic 
DySFunction: cASE rEport
Rito C., Carvalho M.P., Batista G., Faria F.
Serviço de Lesões Vértebro-Medulares do CMR Alcoitão,  
Portugal

Introduction: Syringomyelia is a condition characterized by forma-
tion of a fluid-filled cavity within the spinal cord. The blockage of 
CSF (Cerebral Spinal Fluid) flow leads to imbalance of the flow 
and pressures of the CSF originating cavities (Syrinx). Expansion 
of the cavity often results in a clinical course of progressive neu-
rologic deficit, including pain, sensory loss and weakness. Aim: 
Demonstrate the benefits of inpatient rehabilitation programme 
in idiopathic syringomyelia. Patients and Methods: The authors 
describe one 58-year-old, obese, female patient without a history 
of spinal column or cord injury, infection or other pathologic 
processes, who presented with progressive paresis and decreased 
sensation on the left leg 29 years ago. Progressive neurologic 
impairment led to MRI which demonstrated cervical and thoracic 
syringomyelia. Ten years ago was submitted to surgical procedure 
with neurologic decline and deficits involving both inferior limbs, 
needing a walker to deambulate. Fall resulting in right tibial 
fracture one year ago, becoming wheelchair-dependent and a bed-
resting patient, dependent for ADL (FIM score: 81/126). Admitted 
three months ago in Serviço de Lesões Vértebro-Medulares of 
Alcoitão to start a dynamic rehabilitation programme. Results: The 
functional progress achieved was recorded in video. By the date 
of discharge the patient’s FIM Score was 117/126, being able to 
walk with walker, and ADL-independent. Conclusion: A structured 
rehabilitation programme is essential for the development of the 
whole functional potential in a spinal cord patient. The prognosis 
of a certain neurological condition also relies on the ability to 
recognize what social and environmental issues might compromise 
quality of life, responsible for a poorer outcome than expected 
when motor skills are reasonably preserved. 
References:
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ASSESSmEnt oF FunctionAl improvEmEnt 
AFtEr StroKE pAtiEntS rEhABilitAtion 
Dragin A., Stefanovic A., Vidakovic P., Kanjuh Z.,  
Draca S., Ljesevic B. 
Clinic for Rehabilitation ‘M. Zotovic, MD’, Belgrade, Serbia

Introduction: Recovery and functional condition of stroke patients 
depends on various factors: patient, illness or treatment. One of 

the most used scales for analysing functional recovery of stroke 
patients during and after rehabilitation is FIM (Functional Inde-
pendence Measure) scale. Aim: Assessment of functional recovery 
in stroke patients. Evaluation of factors that can influence on results 
and duration of intrahospital phase of rehabilitation. Patients and 
Methods: Twenty patients were monitored after stroke during 
intrahospital phase of rehabilitation (2–6 weeks after onset of 
stroke). Rehabilitation treatments were consisted of kinesitherapy 
procedures, occupational therapies, FES (functional electrical 
stimulation) and speech correction treatments. Motor FIM scale 
(on admission date and on discharge date) was used for estimation 
of functional recovery. Motor FIM scale consists of 13 items, that 
are marked through seven level of independence (complete inde-
pendence (7) – total assist (1)). Monitored factors that can have 
influence on recovery results and duration of rehabilitation period 
were: age, type of stroke (ischemic / haemorrhagic confirmed on 
CAT scan), previous or repeated stroke and presence of other 
diseases (cardiovascular, diabetes mellitus, hyperlipoproteinemia, 
urinary infections). Results: Younger patients without previous 
stroke had higher motor FIM score on discharge as well as shorter 
hospitalisation. Arterial hypertension and diabetes mellitus were 
the most common diseases affected hospitalisation duration and 
functional recovery of stroke patients. Conclusion: Monitoring of 
functional recovery in stroke patients using motor FIM score is 
reliable and simple way for estimation of rehabilitation efficiency. 
Duration of hospitalisation and results of rehabilitation have mul-
tifactor connections that should be observed as such. 
References: 
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EFFEct oF conStrAinED inDucED thErApy 
on BArthEl inDEX in pAtiEntS FolloWing 
StroKE: 6 monthS FolloW-up StuDy
Nazzal M.1, Al-Jarrah M.1, Abu Sammour M.1, Sbaih Z.2, 
Jamous M.3

1Dept. of Physiotherapy and Rehabilitation Sciences, Faculty of 
Applied Medical Sciences, Jordan University of Science and Tech-
nology, Irbid; 2Al Bashir Hospital, Ministry of Health, Amman; 
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Objective: The main goal of this study is to investigate the effect of 
constrained induced therapy on Barthel index in stroke patients as a 
widely used tool to assess ADLs in stroke survivals and to investigate 
the long term effect of this therapy on Barthel index. Materials and 
Methods: Twenty subjects 16 men, mean age (58±10.8) and four 
women, mean age (60±6.3) were participated in the study. Upper 
limb of contralateral side was constrained in removable cast for 6 
h per a day during the day for 4 weeks. Barthel index was assessed 
on admission and on discharge from rehabilitation program. After 6 
months, 18 subjects (14 men and 4 women) were reevaluated by BI 
measure to assist long term effect of CITM on their ADLs. Results: 
Mean duration of stroke was (81.75 days ±25). Side of weakness 
was 9 right side and 11 left side where all of the subjects were right 
hand dominants. Barthel index was (70.7±9.7) and (97.1±3.4) on 
admission and on discharge, respectively. There was a significant im-
provement of Barthel index after CIT rehabilitation, p value <0.05= 
0.0008. In the follow-up study after six months BI was (91.3±2.7), 
p value <0.05=0.003. Conclusion and Discussion: Following stroke 
it is common to exhibit deficits in mobility of the upper extremity. 
Barthel index is as an ADL assessment intended for long-term pa-
tients in hospital with neuromuscular or musculoskeletal disorders 
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and it is one of the most widely used generic disability measures. 
However, the effect of CIT as promising therapy for stroke is not 
very well clinically investigated. As a conclusion of this study, CIT 
therapy is effective rehabilitation tool on ADL assessment following 
stroke and has significance long term effect.
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EvAluAtion oF cognitivE FunctionS By 
nEuropSychologicAl tEStS AnD EvEnt 
rElAtED EnDogEn potEntiAlS (p300) 
in StroKE: EFFEct oF rEhABilitAtion 
intErvEntionS on cognition 
Bezgincan M., Kaya A., Ozgocmen S., Kamanli A., 
Ardicoglu O.
Dept. of Physical Medicine of Rehabilitation, Firat University, 
Faculty of Medicine, Elazig, Turkey

Introduction: The value of neuropsychological assessment is in-
creasingly recognized in patients with stroke. The P300 components 
of auditory event related potentials (ERPs) are objective measures 
related to information and cognitive processing. Aims: The aim of 
this study was to assess the cognitive function and emotional status, 
depressive symptoms of the post-stroke patients and to compare 
patients with age-, sex- and education-matched healthy controls 
and controls with systemic diseases. We also investigated the ef-
fect of rehabilitation interventions on cognitive functions by means 
of neurocognitive tests and P300 ERPs. Patients and Methods: A 
comprehensive neuropsychological test battery evaluating atten-
tion, memory, language-related areas, visual-spatial and executive 
functions and ERP records were applied to 20 patients with a first 
unilateral stroke, (age 40–69), and to two control groups compris-
ing 21 healthy volunteers and 21 persons with a risk factor who 
were compatible with patients in terms of age, sex and educational 
level. Hospital Anxiety and Depression Scale (HADS) was used 
to discard major depression and Mini Mental Status Examinations 
(MMSE) to discard dementia. Stroke group received physiotherapy 
and traditional rehabilitation therapy for 45 min, five days a week 
for three weeks. Functional Independent Measurement (FIM) and 
Brunnstrom instruments were used to assess functional status. All 
of participants were reassessed for above mentioned parameters at 
the end of third week. Results: Performance in neuropsychological 
tests evaluating attention, memory, language-related areas, visual-
spatial and executive functions and in ERP paradigms (Cz, Fz and 
Pz latencies) were lower in stroke group, in comparison to both of 
the control groups (p<0.001) at entry and the end of third week. 
All of neuropsychological tests, P300 latencies, Brunnstrom grades 
and FIM scores were significantly improved in stroke group. Per-
cent changes in some of neuropsychological tests, P300 Cz and Pz 
latencies were significantly different between stroke patients and 
controls (p<0.016) after three weeks course of follow-up. Conclu-
sion: Although screening tests like MMSE are widely used, they only 
provide a roughly knowledge about cognitive decline particularly 
in elderly population. The specific nature of impairment and its 
relation to daily living activities is only obtained by completing a 
more detailed assessment with provision of individualized results. 
Rehabilitation interventions had a positive effect on cognition which 
could be documented using detailed neuropsychiatric tests. 
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oEp-BASED EvAluAtion oF chESt WAll 
KinEmAticS in poSt-StroKE hEmipArEtic 
pAtiEntS
Romanelli A.1, Gallotta E.1, Magrone G.1, Milazzo M.1, 
Zollo L.2, Formica D.2, Guglielmelli E.2, Sterzi S.1

1CIR – Clinics of Physical Medicine and Rehabilitation, Università 
Campus Bio-Medico; 2CIR – Laboratory of Biomedical Robotics and 
Biomicrosystems, Università Campus Bio-Medico, Roma, Italy

Respiratory function depends on numerous neurological structures, 
the organization of which extends from the cerebral cortex to the 
medulla. The study of stroke patients has allowed deductions 
about this organization, and various neurological pathways have 
been increasingly recognized. It has been observed that hemi-
paretic stroke in acute phase produces an asymmetric ventilatory 
involvement of the respiratory system with a decrease in voluntary 
ventilation on the paretic side. Moreover experiments on healthy 
subject demonstrated that, if forces applied to the upper rib cage 
are out of proportion to those applied to the lower rib cage, distor-
tion might ensue during fits of coughing, which influenced cough 
effectiveness. In post-stroke hemiparetic patients, the respiratory 
muscle weakness on the paretic side could reduce the ability to 
generate intermittent large volume and the force and effectiveness 
of coughing could be decreased, preventing adequate clearing of 
the airways. These abnormalities could lead to progressive micro-
atelectasis in the periphery of the lung with decreasing pulmonary 
compliance, increasing pulmonary vascular shunt and enhance risk 
of pneumonia. We investigated respiratory movements in patient 
with chronic unilateral stroke during quiet breathing, voluntary 
hyperventilation and coughing. Before participating in the study, 
all subjects underwent a complete medical assessment that in-
cluded medical history, physical and neurological examination. 
Optoelectronic plethysmography has been used for monitoring the 
three-dimensional motion of markers positioned on chest wall, 
allowing to compute the overall changes in volume of chest wall 
as well as those of the abdominal and rib cage compartments. The 
system can be used in unconstrained subjects breathing without a 
mouthpiece. Once the markers have been applied, on-line process-
ing allows to quickly analyse the large amount of data and with 
relatively modest data storage requirements. The aims of the 
study were as follows: (1) to provide a quantitative description of 
breathing pattern and chest wall kinematics during quiet breathing, 
voluntary hyperventilation and coughing, (2) to use the assessment 
of cough effectiveness as prognostic index of pneumonia.

p478
thE EFFEct oF EArly BAlAncE AnD 
coorDinAtion trAining on BrAin 
plASticity oF StroKE rAt moDEl
Kim D.Y., Seo H.G., Park H.W., Lee S.U., Park S.H.
Asan Medical Center, University of Ulsan College of Medicine, 
Dept. of Rehabilitation Medicine, Seoul, South Korea

Introduction: Although rehabilitation programs in stroke patients 
usually include motor tasks, the optimal time window, method, 
intensity of therapeutic intervention are unclear. Previously it was 
reported balance and coordination training in stroke rat model im-
proved functional outcome and facilitated a synaptogenesis of the 
brain. Aim: To evaluate the effect of early balance and coordination 
training on Rota-rod on functional recovery and brain plasticity 
in ischemic stroke rat model, as compared with simple locomotor 
exercise on treadmill. Materials and Methods: Sixty male Sprague-
Dawley rats (250–320g) with ischemic stroke in left hemisphere 
were used. They were trained under each of four conditions: 1) 
controls, 2) simple exercise on treadmill, 3) motor balance training 
on Rota-rod, 4) the simultaneous Rota-rod and treadmill training. All 
types of exercise were performed from post-operation 1 day to 14 
day for 30 min per day. Motor function was evaluated by Menzies’ 
scale, prehensile test, and limb placement test at post-operation 1 
day, 7 day, and 14 day. Synaptic plasticity in brain was evaluated by 
brain-derived neurotrophic factor (BDNF) and synaptophysin west-
ern blot after training procedures. Results: Total 45 rats completed 
the intervention protocol. There were no significant differences of 
motor functions between the training conditions during and after 
the protocol. The expression of synaptophysin was almost same 
in both hemispheres between the groups (84 to 97%; % control). 
The expression of BDNF was increased in the Rota-rod training 
group, especially in the left hemisphere (132.9±60.9% in the right 
hemisphere, 242.2±173.9% in the left hemisphere). The statistical 
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significance was not proven because of small sample size. Conclu-
sion: Early balance and coordination training might increase the 
expression of BDNF especially in the ischemic hemisphere, but 
it could not improve motor function rather than simple locomotor 
exercise or controls. The exercise protocol of this study was begun 
very early (24 h after operation), as compared with previous stud-
ies. These results suggest that balance and coordination training 
may have some effect on brain plasticity, but the optimal timing of 
training must be considered for better functional outcome.
References:
1.  Ding Y, et al. Motor balance and coordination enhances functional outcome 
in rat with transient middle cerebral artery occlusion. Neuroscience 2004; 
123: 667–674.

2.  Ding Y, et al. Synaptic plasticity in thalamic nuclei enhanced by motor 
skill training in rat with transient middle cerebral artery occlusion. Neurol 
Res 2003; 25: 189–194.
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thE EFFEct oF EXErciSE AnD nutrition on 
primAry DySmEnorrhEA oF girl StuDEntS’ 
univErSity oF ArAK
Shahrjerdi S.1, Shahrjerdi S.2
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Objective: The main objective of this research was to determine 
the effects of exercise & nutrition on primary dysmenorrhea in the 
university girl students. Study Design: This study was a randomized 
clinical trial of 240 students of different course (without physical 
education course), suffering from severe dysmenorrhea. After get-
ting permission from those appropriate for this study, complete 
explanation was taken from them and they were studied in three 
exercise, nutrition and ‘non exercise and nutrition’ groups. Then all 
of them were studied in accordance to the prospectus,  the signs of 
the dysmenorrhea (intensity of the pain, duration of the pain and the 
number of used medicine) for two periods. Then the ‘exercise’ group 
were given some exercises and the results of the two periods after 
the exercise were registered. All in all, the study took four periods 
in each group. The descriptive statistics, repeated measure design 
and the least significant different way were used for analyzing the 
statistical information. Results: The intensity of the pain in the ex-
ercise group declined from 8.59 to 4.63 in the third period and 2.84 
in the forth period, hence, the difference is p<0.01 in two groups. 
The average of the duration pain declined from to 7.15 h to 4.22 h 
in the third period and 2.23 in the forth period, and the difference of 
p<0.01 is seen in the groups. The average of using sedative tablets 
also decreased from 1.13 tablets to 0.35 tablets in the third period 
and 0.0 tablets in the forth period, which the difference is p<0.01 
between the two groups. Conclusion: The exercise will decrease 
duration and severity of dysmenorrhea and also using of sedative 
tablets in high school girls.

p480
thE ASSESSmEnt oF thE complEX 
rEhABilitAtion trEAtmEnt in pAtiEntS 
With rhEumAtoiD ArthritiS
Marcu R., Traistaru R., Patru S., Popescu R., Bighea A.
University of Medicine and Pharmacy Craiova, Romania

Objective: To demonstrate the influence of complex rehabilitation 
treatment on clinical and functional status and the quality of life in 
patients with rheumatoid arthritis (RA). Material and Method: The 
descriptive study included 20 patients with RA (85% women), mean 
age 50.1 years, mean disease duration of 6.15 years. 12 patients (60%) 
were included in the 2nd functional Steinbrocker class and 8 patients 
(40%) in the 3rd functional Steinbrocker class. Pain was evaluated on 
a visual analogue scale (VAS), functional status using specific index 
(WOMAC, LEE) and the quality of life using HAQ questionnaire. 

Results and Discussions: The global functional status has improved 
(the mean initial HAQ value was 14.6 and the final mean HAQ value 
was 17.1). The rehabilitation program also produced pain decrease 
from an initial mean value of 6.5 to a final mean value of 3.8 on a 
VAS. The improvement of the functional status was proved by the 
decrease of the mean values of the WOMAC scale. The statistic 
analysis of the obtained data emphasized important correlations 
between the disease stage and the patients age (Pearson index═0.595) 
and the functional Steinbrocker class (Pearson index =0.554). LEE 
functional index was correlated with the disease duration both for the 
initial and the final value (Pearson index═0.469 respectively 0.431), 
also the mean values initial and final of the LEE index were correlated 
with the presence of the rheumatoid factor (Pearson index═0.438, 
respectively 0.432). Conclusion: The rehabilitation in rheumatoid 
arthritis is a complex medical act, with a precocious initiation by 
a multidisciplinary medical team. Without a proper rehabilitation 
program will appear definitive disabilities with a negative influence 
on the upper limb rehabilitation and on the apprehension. 
References: 
1. Ilowite NT. Current treatment of juvenile rheumatoid arthritis, Pediatrics 
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2. Miller M. Juvenile Rheumatoid Arthritis, Rheumatology, eMedicine; 
2005.
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Introduction: Depression is more common in older persons that it is in 
the population. Various studies have reported prevalence rates rang-
ing from 25% to almost 50%. The role of social support in depression 
has been considered since long ago. It is reported that elderly could 
result in a lot of problems: physical or mental, which depression is 
one of these. Therefore any activity to determinate of depression, 
causal factors also any preventive strategy could help this group of 
people to have a safe elderly and enjoy from life. The present study 
was established to investigate the prevalence of depression and its 
relationship with social supports. Materials and Methods: Using 
cluster sampling 353 people with age more than 65 years was selected 
from rural (200) and urban (153) areas of Bovairahmad area In Iran. 
For collection of data two questionnaire (Philips social support and 
geriatric depression scale) were used. Data were analyzed by SSPS 
package. Results: Data showed that 27/5 percent of this population 
was suffering from sever depression. The average score in GDS 
was 47/7. The average scores in women, in people who were not 
satisfied with income, people who participated in religious ceremony 
and activities, and none educated peoples were significantly high. 
There were significant relationship between depression and income 
rate (negative correlation) and there was no significant relationship 
between depression and social support. Conclusion: This research 
showed that the prevalence of depression in older people is high. 
Participation in religious activities and the high rate of income could 
reduce the depression in this group of people. In addition, the women 
in this age should be considered more than men.
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pAtiEnt-Doctor intErAction AnD 
pArtnErShip
Moore P.G.
Expert Patients Programme, Dept. Eastern Region, Chelmsford, 
Essex, UK
Background: The importance of including patient preferences in 
decisions regarding their care has received increased attention in 
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recent years, and a positive interaction and good communication 
are essential in the doctor-patient relationship, particularly if 
the patient is to self-manage his/her health problem effectively. 
Poor communication and lack of information is often associ-
ated with poorer outcomes and patient dissatisfaction (2). The 
‘Expert Patients Programme’ was established in 2002 with the 
aim of fostering good doctor-patient communication. Aims: The 
programme is based on a concept that better doctor – patient 
interaction and partnership can be achieved by addressing the 
following aspects: communication, teamwork, self-efficacy, 
action planning, problem solving and patients taking action. 
Methods: Based on these principles the EPP (UK) is a six week 
lay-led self-management programme. Add-on modules have been 
developed for specific health conditions such as persistent pain, 
musculoskeletal, or respiratory problems. EPP trained volunteer 
tutors deliver 26 different self-managing activities during this 
period. Participants receive a EPP Handbook which also available 
on CD, Cassette, large print brail and 6 other languages. EPP 
liaises with central and local government health care agencies. 
EPP has also developed partnerships with universities and other 
learning institutions and the voluntary sector. Results: A Dept 
of Health (2005) internal study reported 7% reductions in GP 
consultations 10% reductions in outpatient visits, 16% reductions 
in A&E attendances 9% reductions in Physiotherapy use among 
persons attending the EPP courses. Over 94% who have attended 
EPP said they felt satisfied and supported by the course. Conclu-
sion: Using these simple and effective ‘patient-doctor interaction 
and partnership’ methods, better outcomes can be achieved for 
both the patient and the doctor. 
References:
1. Dept of Health; 2005. http://www.myworkplace.org.uk/public/cms/up-
loads/Evaluation%20headlines%20140605%20final.pdf

2.  Teutsch C. Patient-doctor communication. Med Clin North Am 2003; 87: 
1115–45.
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inFluEncE oF phySicAl Activity on 
SKElEtAl muSclE oXiDAtivE inDicES 
mEASurED By 31p mrS
Atín M.A., Muñoz Lasa S., Martin Casas P.
UCM, Dpto. Medicina Fisica Y Rehabilitacion, Madrid, Spain

Physical conditioning is recommended as part of rehabilitation 
programs for many patients with chronic diseases as well as in 
healthy subjects with sedentary life-style. It has been shown to 
relieve symptoms and improve effort tolerance and health-related 
quality of life. However, the physiologic mechanisms underlying 
the beneficial consequences of training programs are poorly un-
derstood. Groups of researchers hypothesized that improvement 
after training is directly and mainly related to enhancement of 
skeletal muscle bioenergetics during sub maximal exercise. The 
phosphorus-31 magnetic resonance spectroscopy (31P-RMN) has 
been used to monitor muscles’ metabolic adaptations to aerobic 
training; however few works have succeeded to determine the 
impact of a muscle activity level on 31P-RMN indices. The aim 
of this study is to evaluate the effect of physical activity on skel-
etal muscle oxidative metabolism as evaluated by phosphorus-31 
magnetic resonance spectroscopy (31P-RMN). Material and 
Method: 24 healthy subjects (12 controls and 12 physically ac-
tives) granted consent to participate in the study. All the subjects 
physically actives were specifically trained in activities and sports 
that involved use of the calf musculature. The exercise consisted 
of plantar flexion at a frequency of 1/s, with foot against one pedal 
lifting a weight using variable resistance until volitional fatigue. 
Measures were taken using an experimental spectrometer Brüker 
Biospec BNT-100, 2.4 Teslas. Phosphorus spectra (Pi, PCr, Pi/PCr, 
pHi, rPCr) was obtained from 5 cm surface coil placed over the 
muscle gastrocnemius. Each subject performed first, an incremen-
tal exercise lifting a weight which gradually increased 1 kg each 
minute, every 60 s; and second, one constant-load (square-wave) 

protocol, at 70% of individual muscle maximum power achieved 
in previous exercise. Spectra was recorded at rest, exercise, and 
during recovery from in-magnet exercise. Results and Discussion: 
Results obtained show significant differences between physical 
active and sedentary subjects regarding cellular bioenergetics 
(Pcr, Pi/PCr, pHi, half-time of PCr recovery), with less metabolic 
disturbance during exercise and faster PCr recovery. Ours results 
point out that active subjects have better comprehensive muscle 
oxidative metabolism than deconditioned subjects and reinforces 
the idea that 31P-RMN can be used to monitor training effects on 
the peripheral skeletal muscle of patients and normal subjects.
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inFluEncE oF inSpirED oXygEn FrActionS 
on SKElEtAl muSclE oXiDAtivE 
mEtABoliSm in SEDEntAry AnD phySicAl 
ActivE humAnS – A 31p mrS StuDy
Atín M.A., Muñoz Lasa S., Valero Alcaide R., Martin 
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During exercise, O2 disposal has been documented either as way 
of adjusting muscle bioenergetics or as determinant of maximal 
oxidative capacity. The effect of different rate of inspired oxygen 
on muscle fatigue and performance is not only clearly visible at 
maximal work rates but also at sub maximal workloads. There-
fore, there is an increasingly support of the idea that supply and 
demand limitations in maximal metabolic rate are dependent on 
the population studied (sedentary vs. exercised trained). Aim: The 
aim of this paper is to study the response of muscle metabolism 
using 31P-RMN in two working groups: physically actives and 
control group, during inspiration at low oxygen rate. Material and 
Method: 8 healthy subjects participated in the study (4 controls 
and 4 physically actives trained in activities that involved use of 
the calf musculature). The exercise consisted of plantar flexion 
at a frequency of 1/s, with foot against one pedal lifting a weight 
using variable resistance until volitional fatigue. Phosphorus spec-
tra was obtained from 5 cm surface coil placed over the muscle 
gastrocnemius with Brüker Biospec BNT-100, 2.4 Teslas. Each 
subject performed first, an incremental exercise lifting a weight 
which gradually increased 1 kg each minute, every 60 s; and 
second, one constant-load at 70% of individual muscle maximum 
power achieved in previous exercise. Spectra was recorded at rest, 
exercise, and during recovery from in-magnet exercise. Same 
protocol was then repeated in hypoxic conditions (FIO2=0.10). 
Results and Discussion: PCr and pHi had a significant reduction 
at sub maximal workloads during incremental exercise in hypoxia, 
showing longer metabolic disruption in physically actives subjects. 
Half-time of PCr recovery showed faster kinetics in subjects 
physically actives but pointed out significant slowly kinetics when 
different inspired oxygen radio was used. The results suggest that 
the maximal muscle oxidative rate in sedentary subjects may be 
limited by mitochondrial capacity, unlike their physically actives 
counterparts, perhaps more limited by oxygen availability.
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Introduction: Although most muscle disorders produce proximal 
weakness, some myopathies are characterized by predominant 
distal weakness. The distal myopathies are uncommon and most 
of these are inherited forms. Mutation in the dysferlin gene on 
chromosome 2p13 can cause either limb girdle muscular dystrophy 
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type 2B and Miyoshi distal myopathy. Recently distal anterior com-
partment myopathy has been described. Objective: A 34-year-old 
man presented to outpatients complaining of being unable to run. 
He had started tot stumble whilst walking some months previously 
and he had noticed weakness in both legs, especially on the right. 
Clinical examination revealed atrophy of the right quadriceps 
muscle and of the distal muscles of the posterior and anterior 
compartment of both legs more pronounced on the right. He could 
not walk on his toes or on his heels. There was no weakness in 
the arms or sensory disturbance. Blood sample showed marked 
elevated serum creatine kinase level up to 7309U/L (57-374U/L). 
Electromyographic findings showed positive sharp waves, fibril-
lation potentials en complex repetitive discharges and small, brief 
myogenic motor unit potentials in different muscles of both legs. 
These myogenic abnormalities were illustrated by muscle imaging. 
Biopsy findings confirmed the diagnosis of muscle dystrophy and 
histochemical analysis showed the absence of dysferlin. Conclu-
sion: Distal muscle weakness in a patient can also be caused by 
an inherited muscular dystrophy. Based on the clinical, laboratory, 
electromyographic and histological findings the diagnosis of a 
dysferlinopathy was made in our patient. Blood sample was taken 
for DNA-analysis to confirm this tentative diagnosis.
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BEnign joint hypErmoBility SynDromE 
in pAtiEntS With AttEntion DEFicit 
hypErActivity DiSorDErS
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Background: Attention deficit hyperactivity disorders (ADHD) 
is the most common psychiatric disorder in children. Many mus-
culoskeletal findings have been reported in children with ADHD 
such as postural anomalies, chronic fatigue syndrome, widespread 
musculoskeletal pain, fibromyalgia. Also ADHD signs have been 
reported in disorders with joint laxity. The aim of this study was 
to determine the relationship between benign joint hypermobility 
syndrome (BJHS) and attention deficit hyperactivity disorders 
(ADHD). Materials and Methods: A total of 54 patients with 
ADHD and 36 healthy control with a mean age of 9.70±2.17 and 
9.75±2.34 years respectively, were included in the study. The 
sociodemographic and clinic characteristics of the individuals 
included joint pain, pain severity were recorded. Pain severity 
was assessed with visual analog scale (VAS) and likert scale. 
The joint hypermobility was evaluated by using Beighton score 
and Brighton criteria for diagnosing of BJHS. Results: Benign 
joint hypermobility syndrome was found in a ratio of % 31.5 
patients with ADHD and % 13.9 of control group. There were 
no statistically significant differences in VAS and likert scales 
between groups (p>0.05). A statistically significant increase was 
observed in Beighten total score, in ADHD patients compared 
to control group (p=0.012). No relationship was found between 
joint pain and ADHD. Conclusion: Our study results support that 
joint hypermobility seems to be associated in patients with ADHD 
and this should be taken into consideration in assessing patients’ 
musculoskeletal complaints. 
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Crisis demographical situation in Europe, low level of data of 
health of children and women of reproductive age, from the qual-

ity of life of whom depends state and development of fetus and 
newborn, make important the necessity of search of effective ways 
of decreasing of mother’s and perinatal pathology and mortal-
ity, development and introduction of new organization forms of 
obstetrics and gynecology service activity and new techniques of 
prophylactics and treatment in pregnant women. In Ukraine for 
the first time was cultivated the concept of health-resort treatment 
of pregnant, worked out the model of health-resort department, 
pathogenic grounded and developed differentiated system of 
health-resort treatment of pregnant with extragenital and obstetrics 
pathology. It was proven that health-resort treatment is obliged 
stage in rehabilitation of pregnant women. Including of health-
resort methods in system of prophylactics in health pregnant also 
is very useful as the influence on mane systems of organism of 
mother and for the formation of adequate conditions for develop-
ment and berth of healthy child. The preference of health-resort 
treatment upon the traditional medicament is non-invasive us-
age of natural and physical agents, that provoke in ill pregnant 
nons-pecific positive moves in flow of compensation adaptation 
pathophysiological reactions. The absence of theratogenic, embrio- 
and fetotoxic influence while using of health-resort treatment is 
of a great importance. The practical outcome of the work is in 
organization of the unique departments for the treatment of preg-
nant women almost in all administrative regions of Ukraine, that 
work under principles worked out by the authors, in grounding 
and development on the scientific base programs and standards 
of resort treatment. The separate field of work was development 
of programs of resort treatment of pregnant of elder age, of those 
who live in radioactive dirty regions; pregnant with the scar on 
the uterus, artificially pregnant. For the first time on the base 
of influence on pregnancy flow and state of fetus were worked 
out indications, doses, intensity and zone of influence of differ-
ent physical factors, physical loading and movement regimens, 
programs of psychocorrection. Data of pregnancy and birth flow, 
state of fetus and newborn after health-resort treatment shown 
improvement of quality of life of pregnant, increase of physical 
state and adaptive-compensatory state of mother and fetus.
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In the past 20 years, numerous articles have tried to define: what 
type of exercises are genuinely effective, what program is more 
suitable, what is the manner to apply it and for what period of 
time. The first to demonstrate the complexity of the osteogenic 
response at the action of mechanical stimulus was Frost in 1964. 
He introduced the hypothesis of mecanostat used in the turnover 
of the bone according to which if the stimulus exceeds the bone 
resistance, the balance will orient toward osteo-formation and 
remodeling, thus increasing the strength and the force of the bone 
as it becomes larger. If the stimulus maintain under the lower 
threshold of stimulation, the balance of the bone formation will 
be oriented toward the decrease of the resistance mechanism. 
Duncan showed that the exercises with high impact that can 
produce significant deformations in the matrix trabecular with 
better transport of the fluids through the canalicular network and 
especially the stretching applied at a high frequency, stimulates 
effectively the osteogenesis. Rubin and Lanyon showed that the 
mechanical receptivity of the bone decreases if the stimulus lasts 
longer. According to these results, Turner demonstrates that the 
bone suffers a phenomenon of desensitization after a prolonged 
stretching stimulus, and suggest the osteogenic index as an os-
teoformation response to the exercises that could increase signifi-
cantly the bone density. Conclusions: The stimulus produced by a 
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stretching must have the following characteristics: – to be higher 
than a minimal effective threshold and to correlate with BMD; – to 
be applied dynamic and intermittently;  – to produce a different 
stimulus than the standard one; – to be applied with high speed 
an few repetitions because of the risk of ‘desensitization’; – the 
osteogenic response to the stimulus can be increased by a program 
of exercises that has a short intermission between the stretching 
sessions; – to be applied during a period of time long enough to 
produce a positive effect on the balance of bone density, so that 
the results to be relevant.

p489
inFluEncES oF SyStEm StructurES AnD 
rESEArch DEmAnDS on thE StuDy DESign 
oF A rct in rEturn to WorK 
Klipstein A., Läubli T., Canjuga M., Kern F., Joronen H., 
Danuser B. 
University Hospital, Dept. of Rheumatology and Institute of Physi-
cal Medicine, Zurich; ETH, Center of Organisational and Work 
Science, Zurich; University of Lausanne, Institute of Occupation 
al Health, Lausanne, Switzerland

A RCT testing the effect of an interdisciplinary return to work 
program, consisting of a work hardening and a workplace inter-
vention, on presence at work, was designed to meet the given 
local conditions and to fulfil the scientific criteria of a RCT. 
Timely and successful recruitment are key factors. Health care 
and insurance system in Switzerland make recruitment of sub-
acute BP patients only achievable by companies. Accurate case 
definition and incidence of cases for this type of recruitment 
are not well researched. In a pilot study, 104 absence patterns 
due to BP from a retail company with 7,400 employees have 
been analyzed. Concurrent occurrence of neck/shoulder and 
low BP was dominant. No clear cut-off point for prolonged 
absences was noted. This lead to a case definition including the 
two location of BP and a minimum of 20 days of cumulative 
absence and no planned return to work within the next 10 days. 
0.45% of employees would have fulfilled the case definition and 
indicated willingness for participation. 0.5% of the employees 
of a second company would have met our criteria. Recruitment 
was successfully tested in those two companies (14 patients in 
one month). To achieve our inclusion goal (240 subjects), col-
laboration with companies at least representing 27,000 workers 
has to be set up. Recruitment by companies is feasible. Labor 
market and company structure are changing and will influence 
motivation to participate in our RCT thus demanding an accurate 
randomization procedure and a continual adaptation from the 
research team. Randomized controlled trials (RTC) are designed 
on paper but executed in the real world.

p490
proBlEmS in rEhABilitAtion progrAm in 
ovErWEight pAtiEnt – A cASE rEport
Ananidis N., Antoniadou E., Giaprakis H., 
Mpirpanagos A., Koliadimas M., Groymas N.
A’ Clinic PRM National Rehabilitation Center Ilion, Athens, 
Greece

Female with nosological overweight (>210 kg) aged 53 with 
fracture in ischial tuberosity was admitted one year ago in an Or-
thopedic Clinic for management. The obesity of the patient made 
surgery an impossible option. The result was an angulus porosis 
of the fracture. She was admitted in our clinic 8 months later for 
a rehabilitative attempt. Because of the fear of a fracture to the 
other femurus, we made an effort to gain the up right position with 
the help of a special sized lift. We failed due to the presence of 
derma ulcers where the bands were in contact with her skin. Also 
the lift in our pool it was not adapted for her weight (max load 

170 kg). The only help we can provide her is a special construc-
tion in her house room, and the assistant of a special lift to her 
bed. Our target is to gain the up right position in order to prevent 
long term complication of bed rest and diminish the osteoporosis 
so in the future is being able to walk. We postered the problems 
because of understanding that the no surgery solution in this case 
or the delayed rehabilitation is a negative factor for the treatment 
of this patient.

p491
prActicAl uSing oF icF oF pAtiEntS AFtEr 
tBi (mhADiE)
Svestkova O., Angerova Y., Sladkova P.  
Dept. of Rehabilitation Medicine, Charles University, 1st Medical 
Faculty, Prague, Czech Republic

The Department of Rehabilitation Medicine First Medical Fac-
ulty Charles University (DRM) is one of participants of project 
MHADIE (Measuring Health and Disability in Europe: supporting 
policy and development, of Sixth Framework The goal was to 
implement the ICF (International Classification of Functioning, 
Disability and Health) model and ICF - based instruments for every 
day use. The study prepares Core set for patients with different 
diagnoses with help of multidisciplinary rehabilitation team.  The 
data are collected in three different time points of assessment.  
ICF is a biopsychosocial multipurpose model and health related 
classification which can be used by sectors such as health care 
system, rehabilitation, insurance, social policy, labor, education, 
economics, statistics etc. The members of our multidisciplinary 
team used ICF on the patients after Traumatic Brain Injury (TBI). 
We prepared for them special Core set for patients after TBI. The 
task of our multidisciplinary team was to examine 100 patients 
after TBI. Case Report Form (CRF-HP) contains: Demographic 
information, condition specific information, risk factors, stress, 9 
questions regarding the health system responsiveness and 2 ques-
tions regarding satisfaction with Health care. Case Report Form 
for the patient (CRF-PT) contains: SCQ (The Self - administered 
Co morbidity Questionnaire), SF-36 and WHODAS II.  The quan-
tification of the extent of problem is mandatory in ICF categories. 
Study goals were: 1) to train interviewers (professionals) using 
the ICF tools; 2) to demonstrate the applicability of ICF - linked 
measurement instruments, such as the ICF checklist, Core set 
and the SF 36, WHODAS II in a variety of clinical settings; 3) to 
evaluate the quality of care and satisfaction with care of patients 
of clinical settings when using functioning as an outcome in dif-
ferent clinical health conditions. Data were collected by the health 
professionals and given into computerized CRFs after interview 
with the patients and the data were automatically saved. We 
finished the data study by the end of 2007 and then the partners 
in Munich, Germany and in Madrid, Spain will provide statistic 
analysis and evaluation.

p492
cArDiAc rEhABilitAtion progrAmmE
Capellas L., Maulen X., Ciuraneta J., Casas I., Pulido G. 
Campdevànol Hospital, Rehabilitation department, Campdevànol, 
Girona, Spain

Introduction: The benefits of cardiac rehabilitation programmes, 
are clinics and economics. Reduction of death, reduction the 
hospital admissions has been demonstrated. Despite the evi-
dence, in Spain cardiac rehabilitation programmes benefits a 
2–3% of patients. Aim: Prove that it is possible carry out a 
cardiac rehabilitation programme in regional hospital. Achieve 
as soon as possible the patient integration to his daily life. 
Patients and Methods: Were studied 33 patients: 15 females, 
18 males. Average age 67.3 years. Until December, 2007 have 
been completed the program 19 patients. Other 12 are in differ-
ent moments of the program. One patient dead and other was 
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retired. There were in three groups: ischemic cardiopathy (16 
patients).Cardiac Failure (12 patients). Cardiovascular Surgery 
(5 patients). The patients were admitted in a regional hospital, 
Campdevanol, from December 2006 to December 2007. Multi-
disciplinary team includes a cardiologist, rehabilitation doctor, 
physiotherapist, psychologist and a dietician. The initial evalu-
ation of functional class was cardiac stress test or 6’ walking 
test. Psychological assessment with Hamilton anxiety scale, 
Zung or Yesavage scale for depression. The programme was 
desenvoluped between 3 and 6 months, 36 sessions average. 
Intensity of training is individualized, contains initial stretch-
ing, training, and recovery phase. The psychotherapy sessions 
in group and/or individualized. Results: 8 patients in CF.III, 4 
they have passed to CF.II and 4 a CF.I.; 8 patients in CF.II, all 
there have passed to CF.I.; 2 patient in CF.I, continue a CF.I.; 
1 patient in CF.IV passed a CF.III. The psychological results in 
over age 65 a 56.26% showed anxious or depressive symptoms 
that reduced at 13%. Depressive symptoms predominates over 
anxious symptomatology, is more significant than the relating 
one to depression. In 65-year-old or minor patients, 73.3% was 
anxious or depressive symptoms in the beginning and only in 
a 13% the symptomatology persists at end. Conclusion: It is 
possible to carry out a cardiac rehabilitation programme in a 
regional hospital. It needs a multidisciplinary team. The adher-
ence to the program is 90%. Improvement has been observed in 
functional ability and psychological level.
References:
1. JM Maroto, et al. Rehabilitación cardíaca en pacientes con infarto de 
miocardio. Resultados tras 10 años de seguimiento. Rev Esp Cardiol 2005; 
58: 1181-1187.

2. Randal J, et al. AACV /ACC/AHA Performance measures on cardiac 
rehabilitation for referral to and delivery of cardiac rehabilitation secondary 
prevention serves. Published online 20 September, 2007.

p493
ElEctroDiAgnoStic chAngES in uppEr 
limB oF StroKE pAtiEntS AFtEr injucting 
Botulinum toXin A 
Patatoukas D., Aggeli V., Farmakides A., Alexiou A., 
Malakou D., Lagogiannis N. 
PRM Dept., Asklepieion General Hospital, Voula, Greece 
Introduction: Spasticity is a motor disorder characterized by a veloc-
ity-dependent increase in tonic stretch reflexes (muscle tone) with 
exaggerated tendon jerks. Several electrodiagnostic studies are in use 
for investigation of motor neuron excitability, pre or post synaptic 
inhibition and reciprocal inhibition. Aim: This study was conducted 
to evaluate the reciprocal inhibition in spastic wrist of post stroke 
patients after injection of botulinum toxin A (BTX-A). Patients and 
Methods: Five patients with old post-stroke spastic hemiplegia took 
part in the study. Spasticity was measured with Modified Ashworth 
Scale (MAS) score. 150 U of BTX-A were injucted to flexor carpi 
radialis. Electrodiagnostic studies that performed were peak to peak 
Hmax/Mmax ratio counting hyperexcitability of a-motor neurons, 
H-reflex with wrist tonic dorsiflexor contraction (Hdf/Hctrl ratio) 
counting natural reciprocal inhibition, Hmax/Mmax ratio changes 
during stretching in 0° and 30° before and one week after treatment. 
Hmax was recorded at 25% of the intensity of Mmax. Results: 
Mean MAS spasticity was 3.2 before and 2.3 after treatment. Peak 
Hmax/Mmax mean ratio was 57.5±0.4 before and 48.4±0.8, H-re-
flex with wrist dorsiflexor contraction (Hdf/Hctrl ratio) was 48±2.3 
before and 45.2±0.3. Hmax/Mmax ratio changes during stretching 
in 0° was 42.12, and in 30° was 37.04 before and 40.11 nad 35.12, 
respectively. Conclusion: It seems that despite the limited subjects, 
treatment with botulinum toxin-A reduces peak to peak Hmax/Mmax, 
leaving unaffected natural reciprocal inhibition.
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