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WELCOME TO BRUGGE

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

This 16" 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).

[ 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

11

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.

12

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.).
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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.
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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-



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. (i7)
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.

15

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
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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 Leistungsfahigkeit [Diagnostik]. In:
Lendenwirbelséule. Ursachen, Diagnostik und Therapie von Riickenschmerzen.
Hrsg: J. Hildebrandt, G. Miiller, M. Pfingsten. Urban & Fischer; 2005

3. Oliveri M, et al. Principes fondamentaux de I’appréciation médicale de
I’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. Grundsitze der drztlichen Beurteilung der Zumutbarkeit
und Arbeitsfahigkeit; Teil I und II/Schweiz Med Forum. SMF 2006; 18/19:
420-431/448-454
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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.cu/

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
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SYSTEMS TO AID PEOPLE WITH ILLNESS/
DISABILITIES GET BACK TO WORK IN THE
SCANDINAVIAN COUNTRIES — GOOD AND BAD
POINTS

Schiildt Ekholm K.

Mid Sweden University, Section of Rehabilitation Science, Dept.
of Health Sciences, Campus Ostersund 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. Kéarrholm J, et al. Co-operation, collaboration and co-ordination in voca-
tional rehabilitation in the Nordic countries. Submitted 2007.

2. Forsékringskassan: Nordiska strategier for att begrénsa sjukfranvaro. Stock-
holm: Forsdkringskassan; Socialférsakringsrapport 2008: 1 (in Swedish).
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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

19

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.



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.
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VOCATIONAL REHABILITATION IN THE UNITED
KINGDOM

Frank A.0.

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
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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.
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AGE TRENDS IN THE NEED FOR RECOVERY
AFTER WORK

Kiss P2, De Meester M."?
!Securex Occupational Health Service, *Dept. 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,
25-29y,30-34y,35-39y,40-44 y, 45-49 y, 50-54 y, 255 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) (»<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.
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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.
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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
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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 5" to 95" 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.
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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



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.
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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.
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GOCI-PROJECT

Reynaert W.
Specialized Training Center for Information, Aarschot, Belgium

GOCl 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.

Invited Lectures 9

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. GOCl 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!
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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.
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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.
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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
publications]1. 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.
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FROM ICF CORE SETS TO ICF CORE MEASURES

Cieza A.'?, Hilfiker R."?, Boonen A.°, Chatterji S.*,
Kostanjsek N.*, Ustiin B.%, Stucki G."**

'ICF 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, *Schweizer
Paraplegiker-Forschung, Nottwil, Switzerland; *Dept. of Inter-
nal Medicine, Division of Rheumatology, University Hospital
Maastricht, The Netherlands; *Classification, Assessment, Surveys
and Terminology Team, World Health Organization, Switzerland;
*Dept. 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
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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 X statistic (X?._,, =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.
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APPLICATION OF THE ICF IN REHABILITATION
SERVICE MANAGEMENT IN BELGIUM

Kiekens C.%, Van Rie K.', Leys M.?, Cleemput I.°, Eyssen M.?
!Physical Medicine & Rehabilitation, UZ Leuven, Campus Pel-
lenberg; *Belgian 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



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
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ICF-BASED CASE STUDIES IN PERSONS WITH
SPINAL CORD INJURY TO ILLUSTRATE THE
IMPLEMENTATION OF ICF TOOLS IN MULTI-
DISCIPLINARY REHABILITATION MANAGEMENT

Rauch A.', Cieza A."?, Stucki G."*3

'ICF Research Branch of the WHO CC FIC, Swiss Paraplegic
Research, Nottwil, Switzerland, ’ICF Research Branch of the WHO
CC FIC, Institute for Health and Rehabilitation Sciences, Ludwig-
Maximilian University, *Dept. 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-Serensen 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. CiezaA, Stucki G. The International Classification of Functioning, Disability and
Health (ICF): A Basis for Multidisciplinary Clinical Practice. American College of
Rheumatology: Clinical care in theumatic diseases. a.D.o.t.A.C.0.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.
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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
1lInesses: 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.
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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.
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TRAINING OF WORKING MEMORY

Dahlin E."?, Stigsdotter Neely A5, Bickamn L., Nyberg L."**
'Dept. of Integrative Medical Biology, *Dept. of Radiation Sciences
and?’Dept. of Psychology, Umed University, Umed, *Aging Research
Center, Karolinska Institute, Stockholm; *Umed Center for Func-
tional Brain Imaging (UFBI), Umea University, Umed, 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.
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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.
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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.
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LEARNING AND RE-LEARNING OF EXECUTIVE
FUNCTIONS

Nyberg L.', Olsson C.J.?
!Umeda University, Umed, *Integrative Medical Biology (Physiol-
ogy), Umea University, Umed 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.
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ANETWORK APPROACH TO RECOVERY

Weiller C., Saur D., Umarova R., Vry M.S., Hamzei F.
Universitdtsklinikum 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



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.
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NEUROPLASTICITY AND CHRONIC PAIN

De Ridder D.
BRAPN & 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.
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THE FEARFUL BRAIN

Fredrikson M., Furmark T.
Dept. of Psychology, Uppsala University, Uppsala, Sweden
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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.
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ANIMAL ASISTED THERAPY IN PAEDIATRICS

Muiioz S.
Dept. Rehabilitacion, 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. | 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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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
T? 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: 52.243.6 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
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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.
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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).
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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.
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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, Ziirich, 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.
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EVIDENCE-BASED REHABILITATION OF
PERONS WITH LONGSTANDING PAIN

Gerdle B.
Linképing University, Sweden
Abstract not available.
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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.
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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.
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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.
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CLINICAL ASSESSMENT FOR SENSIBLE
TREATMENT OF SPASTICITY

Yelnik A.
Service de Médecine Physique et de Réadaptation, GH Lariboisiere
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-
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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.
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INSTRUMENTED ASSESSMENT

Molteni F.
Ospedale Valduce, Villa Beretta, Castamasnaga, Lecco, Italy

Abstract not available.
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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 [TB)
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.
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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.
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THE VALUE OF NERVE BLOCKADE AND
SEDATION TO DETECT CONTRACTURE IN
ADULTS WITH SPASTICITY

Deltombe T.', Gustin T.?, De Cloedt P.’, Hanson P’

Spasticity group, Depts. of 'PMR, *Neurosurgery and *Orthopaedic
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
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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.
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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.
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ITB FOR SPASTICITY AFTER STROKE

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

Abstract not available.
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THE MERITS OF ORTHOPEDIC SURGERY IN
TREATING SPASTICITY

Plasschaert F.', Jones K.', Forward M., Verdonk R.’,
Vanderstraeten G."*?

!Ghent Gait and Movement Analysis Laboratory, *Dept. of Physical
Medicine and Rehabilitation and *Dept. 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
areaction 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.
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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.
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THE ITALIAN PROJECT FOR A NATIONAL
REHABILITATION STROKE REGISTER: BASIC
ASSESSMENT OF STROKE PATIENTS (PMIC)

Franceschini M., Paolucci S.% on behalf of the PMIC
National Project Steering Committee*

!Dept. of Rehabilitation, Modena, *S. 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 I’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 l-year follow-up evaluation is reccommended. Thus, pmic includes



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),
Tocco M (Catanzaro), Lenti G (Piacenza), Massucci M (Perugia), Pace P. (Ancona),
Zampolini M (Foligno).
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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),
Tocco M (Catanzaro), Lenti G (Piacenza), Massucci M (Perugia), Pace P. (Ancona),
Zampolini M (Foligno).
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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
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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),
Tocco M (Catanzaro), Lenti G (Piacenza), Massucci M (Perugia), Pace P. (Ancona),
Zampolini M (Foligno).
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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. 4im: 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.
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EVALUATION OF STROKE REHABILITATION
ACROSS EUROPE — LESSONS LEARNED FROM
THE CERISE PROJECT

Putman K.'?, De Wit L.° on behalf of the Cerise-Study
'Dept. of Health Sciences and Medical Sociology, Faculty of
Medicine and Pharmacy, Vrije Universiteit Brussel, Belgium;
’Division 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.
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ASSESSMENT OF STROKE OUTCOME IN
SWEDEN BASED ON ICF

Stibrant Sunnerhagen K.
Rehabilitation Medicine, Géteborg, 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
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of the ICF. A presentation of the two registers, differences and
similarities will be given.
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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.
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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.
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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.
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TREATMENT OF PLANTAR FASCIITIS WITH
EXTRACORPORAL HIGH ENERGY SHOCK WAVE
THERAPY: OUR EXPERIENCE WITH 48 PATIENTS

Parada F.
Hospital S. Joao, 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 3" and 8" 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.
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END-GROWTH FINAL RESULTS OF AN EFFECTIVE
CONSERVATIVE TREATMENT: A CASE SERIES
Negrini S.', Romano M., Negrini A.%, Parzini S.?

'ISICO (Italian Scientific Spine Institute), ISICO (Italian Scientific

Spine Institute), Milan; *ISICO (Italian Scientific Spine Institute)
Corso Pavia, Vigevano (PV), Italy
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Introduction: Few papers reported final results of conservative
treatment. 4im: 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, 13.44+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°46.6°; 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.
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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.

J Rehabil Med Suppl 47



22 ECPMR — June 3—6, 2008, Brugge

I61

BRACING FOR SCILIOSIS TODAY: EVIDENCE
AND SCHOOLS

Rigo M.
Instituto Elena Salvad, Barcelona, Spain

Abstract not available.
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THE ACTION PLAN OF THE PHYSICAL AND
REHABILITATION MEDICINE (PRM) SECTION
AND BOARD OF THE EUROPEAN UNION OF
MEDICAL SPECIALISTS (UNION EUROPEENNE
DES MEDECINS SPECIALISTES, UEMS) 2008—2010

Delarque A.', Michail X.?
!President of the UEMS PRM Section, *President 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.
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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 Hopitaux 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. 4im: 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
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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.
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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.
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TEACHING AND TRAINING PROGRAMS IN
PHYSICAL AND REHABILITATION MEDICINE
(PRM) IN GREECE

Michail X.', Stathi K.’

!Professor of Rehabilitation Medicine ATEI-Athens, President of
the Hellenic Society of PRM, *Greek 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 6™ 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



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.
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PRM EDUCATION IN PORTUGAL

Parada F.
Hospital S. Jodo, 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.
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COOPERATION IN THE FIELD OF PHYSICAL
MEDICINE AND REHABILITATION WITH
BOSNIA-HERZEGOVINA - INDIVIDUALS OR
INSTITUTIONS?

Richard L., 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
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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.
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TEACHING AND TRAINING PROGRAMMES IN
PHYSICAL AND REHABILITATION MEDICINE
(PRM) IN SPAIN

Muiioz S.', Santos del Riego S.?
!Dept. Rehabilitacion, Universidad Complutense de Madrid;
’Presidente de APUMEFYR, Universidad de la Corufia, 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 Clinico 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 1* 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).
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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.
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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
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University libraries. Information on mobility programmes in
higher education is given to the students during their under and
post graduate education.
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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.
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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, [ 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.
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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 TUV, OA braces were
instrumented with strain gauges. Force levels were measured
while walking and stair climbing. The force levels correlated to



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
Ireceived 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
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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.
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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).
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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 Branemark 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 (Ol-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
Ol-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
Ol-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, Ol-prostheses represent a very promising development in
the rehabilitation of individuals with limb loss.
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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
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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.
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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 Acadame.
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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.



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.
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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 Fls 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 FlIs are different
from those of standard practice, and vary significantly among
different Fls. Aim: The aim of this study was to determine
how the admission standards of the 10 FIs compared to those
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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.
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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) ITASP, 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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183
FUNDAMENTALS OF HUMAN GAIT

Prahlow N.

Indiana University, Dept. of Physical and Rehabilitation Medicine,
Indianapolis, USA

Abstract not available.

184
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 5" 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.
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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
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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.

Hopital Rothschild, Assistance Publique Hopitaux 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 (1> 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.
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ARM FUNCTION AFTER STROKE: WHAT
STRATEGY?

Pélissier J.Y., Oujamaa L., Froger J.
Dept. of Physical Medicine and Rehabilitation, Academic Hospital
Caremeau, Nimes, 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



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.
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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, Hopital 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.', Mujiioz Lasa S.?

'Unit of Occupational Rehabilitation and Ergonomics, ‘Salvatore
Maugeri’ Foundation — Rehabilitation Institute, Veruno (NO),
Italy; *Dept. 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
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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; ¢) 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.
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RETROPULSION IN PARKINSON DISEASE
IS CAUSED BY AN ABNORMAL SENSE OF
VERTICALITY

Benatru 1.7, Gissot A.S.', Ravenshorst K.3, Giroud M.?,
Bloem B.R.°, Perennou D.!

!Service de Rééducation Neurologique, *Service de Neurologie,
CHU Dijon, France; *Dept. 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-*). 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-),
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.

191

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
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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
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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.
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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.
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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;
iif) 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. ¢) Those with severe dis-



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. ¢) 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.
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ACUTE REHABILITATION AFTER TRAUMA
— CONCEPTS AND OUTCOMES

Glaesener J.J.
Zentrum fiir Zentrum fiir 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.
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REHABILITATION TEAMS IN ACUTE HOSPITALS
— ADVANTAGES AND LIMITATIONS OF THE
MOBILE TEAM APPROACH

Kiither 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
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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.
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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. 4im: 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.

199
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.
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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
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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.
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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



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:
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FROM PHYSICAL MEDICINE TO
INTERDISCIPLINARY REHABILITATION — AN
ICF PERSPECTIVE IN PRM PAIN MANAGEMENT

Sjolund 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, 1 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
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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.
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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.
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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., Atin M.A.
Dept. de Medicina Fisica y Rehabilitacion, 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
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(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).
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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. 4im: 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.?, Charnay P!, Bar J.Y.!, Nash S.!, Bernard
M., Boisson D.?, Mazaux J.M.3
'UMRESTTE/INRETS-UCBL LYONI-InVS, Bron; ’Hépital Henry

Gabrielle-HCL, St Genis-Laval; >Hopital Tastet Girard, CHU Pel-
legrin, Bordeaux; ‘INRETS, 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



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.', Belio C.', Larrue F.?, Papaix B.?, N’Kaoua B.?,
Mazaux J.M.', Joseph P.A.!
!University Hospital Pellegrin, and EA 4136, Handicap and

Nervous System; *Cognition 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
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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.'3, Taillefer C.*3, Poncet F.?, Picq C.?’,
Pradat-Diehl P.*?

!Service de Rééducation des Pathologies Neurologiques Ac-
quises de [’Enfant, Hopital National de Saint Maurice, Saint
Maurice; ?’AP-HP, Groupe Hospitalier Pitié-Salpétriére, Service
de Médecine Physique et Réadaptation,; *INSERM 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. 4im: 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.
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FATIGUE, SLEEPINESS IN PATIENTS WITH
TRAUMATIC BRAIN INJURY

Chaumet G."?, MacLeod A.°, Sagaspe P, Taillard J."*,
Quera-Salva M.A.°, Debelleix X.%, Mazaux J.M.’,

Joseph P.A.7, Philip P.">*

!GENPPHASS, CHU Pellegrin, Bordeaux; *Laboratoire de Psy-
chologie EA-3662 and 3Clinique du Sommeil, CHU Pellegrin, Bor-
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Fonctionnelle Tour de Gassies, Bruges;, "EA 4136 Handicap et
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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, 5x40 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.
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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, Hopital Raymond
Poincaré Garches, Dept. of PM&R, Salpétriere 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



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.
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TAKING CARE OF A TRAUMATIC BRAIN INJURY
VICTIM AFTER A ROAD ACCIDENT: HOW TO
ASSESS THE LONG-TERM EFFECT ON THE
FAMILY?

Charnay P!, Hours M.?, Gaucher J.°, Ribes G.?

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

Introduction: ESPARR 1is 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.
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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-
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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.
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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
comay or «minimally responsivey. 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. GOSS5 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.

J Rehabil Med Suppl 47



38 ECPMR — June 3—6, 2008, Brugge

1117

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.
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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
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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.
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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
arehabilitation 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.
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SPORTS IN THE ELDERLY

Hascelik 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



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. Ila(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. [Ib(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. Ila (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.
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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
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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.
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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.

1123
ASSESSMENT OF STRENGTH & STRUCTURE:
ISOKINETIC TESTING & SONOGRAPHY

Ozcakar 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.
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TAILORED PHYSICAL REHABILITATION IN THE
ELDERLY

Petrovic M.', Van Der Kelen V."?
Depts. of 'Geriatrics and *Physical 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.
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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.
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LEARNING AND EDUCATION AS PART OF THE
REHABILITATION STRATEGY

Didier J.P.

Péle de Recherche Clinigue CHU Le Bocage, Dijon, France

Learning is a cornerstone of rehabilitation. Brain injuries or more
generally neurological injuries and loco motor injuries induce



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.
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USE OF PHYSICAL THERAPIES IN
REHABILITATION

Fialka-Moser V.

Dept. of Physical Medicine and Rehabilitation, Medical University
Vienna, Vienna, Austria
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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 fiir Physiotherapie, Universitdtsklinikum 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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« [t consists of methods recognizing and treating functional disor-
ders and consequently disturbances in activity and participation;
« [t offers possibilities to treat disorders increasing central levels,
such as influencing the stereotype, consequences of disease, mostly
treated only during rehabilitation;

e 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.
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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
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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.
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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 telerechabilitation 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



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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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, Hopital Rothschild, APHP,
Paris, France

Neurophysiological investigations of perineal acra 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-
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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

Bo 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.
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ELECTRICAL STIMULATION FOR URINARY
INCONTINENCE

Varela Donoso E.!, Gonzdlez Lopez-Arza M.V.?
'Complutense University, School of Medicine, Madrid, *Extrema-
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.
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BLADDER AND PELVIC FLOOR DYSFUNCTION
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.
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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-



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

Sjolund 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
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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.', Quittan M.’
IMédecine Physique et de Réadaptation, Centre Hospitalier Privé
Saint-Grégoire, Saint-Gregoire, France; *Austria

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.', De Korvin G.?

'Medical faculty, Institute of Rehabilitation, Sports Medicine
and Nursing, Vilnius University Hospital Santariskiu Klinikos,
Vilnius, Lithuania; *Centre 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



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.
Meédecine 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 m? training room,
8 individual boxes and a 12 m? 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
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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.

1145
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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1146

PRM AND PEOPLE WITH NEUROLOGICAL
DISORDERS — PROGRAMME N°8

Dénes Z.
National Institute for Medical Rehabilitation, Brain injury Reha-
bilitation Unit, Budapest, Hungary

Background: 1SO 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).

1147

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
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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.

1148

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 Santariskiu 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.
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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



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.

1150

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
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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.

J Rehabil Med Suppl 47



50 ECPMR — June 3—6, 2008, Brugge
ORAL PRESENTATIONS

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

Association Dissemination Data

Standard rules of the United Rehabilitation structures
Nations and WHO/OMS

Programme

Development of
capacity

Help services Community-Based
Rehabilitation (CBR)

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-
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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.

02

DISABILITY MANAGEMENT — A GLOBAL
RETURN-TO-WORK-STRATEGY

Mehrhoff F.
Deutsche Gesetzliche Unfallversicherung (DGUYV), Sankt Augus-
tin, Germany

Introduction: 1LO-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 4" International Forum on Disability Management will take place from
22-24 September 2008 in Berlin.

03

JOBREHA OCCUPATIONAL PREVENTION AND
REHABILITATION PROGRAMME FOR PATIENTS
WITH MUSCULOSKELETAL DISORDERS:
PHYSICIAN- AND PATIENT- REPORTED
OUTCOMES

Schwarze M., Fischer M.', Kreif§ T.', Rebe T.?, Wrbitzky R.?,
Gutenbrunner C.! for the JobReha Working Group™*
Hannover Medical School, 'Dept. of Rehabilitation Medicine,
Coordination Centre for Applied Rehabilitation Research and
’Dept. 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



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) (»<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 Jdhnke, Albrecht Jacobs, Dr. Detlev Kasprowski,
Dr. Ingra Manecke, Dr. Wilhelm Moesch, Nicole Noll, Dr. Thomas Rebe, Jiirgen
Rodewald, Thomas Schroder, Dr. Michael Spallek, Dr. Frank Teumer, Heiko
Wehe, Prof. Renate Wrbitzky
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04

MIRROR THERAPY: FMRI PILOT STUDY ON
MIRROR INDUCED VISUAL ILLUSIONS

Matthys K., Smits M.’, Van der Geest J.N.?, Van der
Lugt A.°, Seurinck R.°, Stam H.J.?, Selles R.W.?

'Physical & Rehabilitation Medicine, University Hospital Gent,
Belgium, *Dept. of Rehabilitation, *Dept. of Radiology, *Dept. of
Neuroscience, Erasmus MC Rotterdam, The Netherlands, ’Labora-
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

Oral Presentations 51

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.

05

EFFECTS OF LOW-DOSE NICOTINE ON
NEURONAL OXIDATIVE STRESS STATUS

Ciobica A.', Hritcu L.', Artenie V.!, Padurariu M.’
'Alexandru loan Cuza, University, Dept. of Molecular and Ex-
perimental Biology,; °Gr. T. Popa University of Medicine and
Pharmacy, lasi, 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.

06

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:
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07

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, Hopital 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 H2150 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.

08

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)
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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.

09

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 ‘lanbattista 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.
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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



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 O, 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 O,
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
VO,. Normal children maintain their self- selected walking speed
whilst increasing O, consumption. Complex oxygen cost indices
may mask these different compensation strategies.
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PROSPECTIVE LONG-TERM FOLLOW-UP OF
CONTINUOUS INTRATHECAL BACLOFEN

IN CHILDREN AND YOUNG ADULTS WITH
CEREBRAL PALSY AND SEVERE HYPERTONIA

Vander Linden C.', Pauwels P.?, Ceulemans B.’, De
Cat J.?, Baert E.?, Nuttin B.°, Van Havenbergh T.°,
Uyttendaele D.”

!Ghent University Hospital, Dept. of Physical Medicine and
Rehabilitation; *Louvain University Hospital, Dept. of Physical
Medicine and Rehabilitation; Antwerp University Hospital, Dept.
of Pediatrics, Cerebral Palsy Reference Centre, *Ghent University
Hospital, Dept. of Neurosurgery, *Louvain University Hospital,
Dept. of Neurosurgery; Antwerp University Hospital, Dept. of
Neurosurgery, '"Ghent 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
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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.
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INTENSIVE THERAPY COMBINED WITH
AQUATIC EXERCISE ON BONE DENSITY AND
MOTOR ABILITY IN CHILDREN WITH SEVERE
cp

Rosulescu E.', Zavaleanu M., Bistriceanu I.°, Oprescu A5,
Ilinca 1."

'Dept. of Physical Therapy, University of Craiova, *Endocrinol-
ogy Dept., Craiova Regional Hospital; *Children 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. 4im: 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.
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CONSTRAINT — INDUCED THERAPY FOR
CHILDREN WITH CEREBRAL PALSY: A
PRELIMINARY REPORT ON STUDY

Damjan H., Groleger Sr§en 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 2", 4™ and 6" 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.

014

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.!, Chevignard M."?, Abada G.', Louvet P.',
Mariller A.', Laurent-Vannier A."

'Rehabilitation Dept. for Children with Acquired Brain Injury,
Hopital National de Saint Maurice, Saint Maurice; ‘UPMC/IN-
SERM 731, Hopital de la Salpétriere, 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.
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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.
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GRAPHOMOTOR DISORDERS IN AUTISTIC
CHILDREN WITH NORMAL INTELLIGENCE

Van Waelvelde H.', Etienne S., Van Assche S.’, Debel N.?,
De Mey B.!

Revalidatiewetenschappen en Kinesitherapie, Artevelde Univer-
sity College & University Ghent, Belgium; *Rehabilitation 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 1Q >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

Tavares F.', Pires M.', Costa M.J.?

'Physical Medicine and Rehabilitation Resident, Hospital Dona
Estefania; *Physical Medicine and Rehabilitation Consultant,
Lisboa, Portugal

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.', Pires M.!, Tavares F.!, Medeiros L.S.?,
Marreiros H.', Soudo A.P.'
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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

Bezruczko N.', Hill C.?, Chesnike J.?, Chen S.P’
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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.
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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).

021

THE EFFECT OF CONSTRAINT-INDUCED
MOVEMENT THERAPY FOR REHABILITATION
OF LOWER LIMB FUNCTION IN STROKE
PATIENTS

Stock R.", Mork P.J.”

ISt. Olavs Hospital, Dept. of Physical Medicine and Rehabilita-
tion; *Norwegian 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
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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.
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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 (MAS__ ); primary outcome measure)), MAS |
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 MAS . 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 MAS | 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
CONTENT OF THE BOBATH CONCEPT TO TREAT
POSTURAL CONTROL AND MOBILITY

Tyson S.F.', Connell L., Busse M.E.’, Lennon S.?

!Centre for Rehabilitation and Human Performance Research,
University of Salford; *Dept. of Physiotherapy, Cardiff University,
Cardiff, UK, *Rehabilitation Sciences Research Institute, Univer-
sity of Ulster, Northern Ireland, UK

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.
References:
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IMPROVED UPPER LIMB FUNCTION IN
CEREBRAL PALSY USING INTERNET-BASED
HOME TRAINING

Brown S.H., Lewis C.A., McCarthy J.M., Hurvitz E.A.
Division of Kinesiology and Dept. of Physical Medicine and Re-
habilitation, University of Michigan, Ann Arbor, USA

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-
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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.
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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.

J Rehabil Med Suppl 47
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PANAH: ANEW 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.
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THE EFFECT OF REHABILITATION IN PATIENTS
WITH ACUTE AND SUBACUTE MYOCARDIAL
INFARCTION

Juocevicius A., Jurgeleviciené D., Misiukiené K., Rudys A.,
Grigaliiiniené 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.
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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°!, 180°. s! and
20-repetitions at 240°. s”! were realized. Heart rate was recorded
on average over 5 sec and was analyzed at the start and end of
each exercise. Then, peak VO, 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 VO,. 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.
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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 VO, 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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COMBINED ENDURANCE-RESISTANCE
TRAINING VERSUS ENDURANCE TRAINING IN
PATIENTS WITH CHRONIC HEART FAILURE

Beckers P, Denollet J.!, Possemiers N.?, Vrints C.',
Conraads V!

!University Hospital Antwerp, Dept. of Cardiology, Edegem, Bel-
gium; *Tilburg 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-11I) were randomized either to 6 months CT (n=28,
58 years=l11, left ventricular ejection fraction [LVEF] 26%+7,
VO, peak 18.1 ml/kg/min+4.5) or ET (n=30, 59 years+11, LVEF
23%+9, VO, peak 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.; VO, peak,
maximal workload) and work-economy (Wattmax/VO,peak)
evolved similarly. VO,peak 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.
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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 VO,. 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!. kg'!; p<0.05)
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without any significant change in isokinetic muscle strength.
In P2, peak VO, improved within the same range (20.5+2.8 vs.
18.6+3.7 ml.min".kg'; 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! and 60°.s™!,
respectively). Only the combined endurance/strength training
program was associated with an improvement in both peak VO,
and peripheral muscle strength, two significant parameters of
outcome and quality of life in CHF.
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REPRODUCIBILITY OF THE SELF-CONTROLLED
SIX-MINUTE WALKING TEST IN HEART
FAILURE PATIENTS

Carvalho V.0., 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 (VO,, ml/kg/min), VE/VCO, 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 (r=0.96, p<0.0001), VE (r=0.84, p<0.0001), SBP (r=0.72,

p=0.001), distance (r=0.88, p<0.0001), VO, (r=0.92, p<0.0001),

SlopeVE/VCO, (1=0.86, p<0.0001) and RQ<I (1r,=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.
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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. 4im: 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 LILILTY 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 6 MW
(»<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.
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PSYCHOMETRIC PROPERTIES OF THE GERMAN
VERSION OF THE MACNEW HEART DISEASE
QUALITY OF LIFE QUESTIONNAIRE

Gramm L.', Meffert C.', Farin E.', Jaeckel W.H."?

'Albert Ludwig University Medical Center Freiburg, Dept. of
Quality Management and Social Medicine, Freiburg; *Hochr-
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 (Hofer 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 a=0.78 for the physical scale, a=0.88
for the social scale, a=0.93 for the emotional scale and 0=0,94
for the global scale. Confirmatory factor analysis could not
reproduce the proposed factor structure (¥*=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.
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THE EFFECTS OF COENZYME Q,, 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 Q , (CoQ ) 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 CoQ,, (gelatine capsule form CoQ , 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 CoQ, 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 1. The improvement in the indices of cardiorespiratory function
and exercise capacity in early rehabilitation after ACS

Coenzyme Q,,  Placebo
X°+Sx X°+Sx
1. Oxygen consumption at anaerobic 17.43+3.73 16.91£3.70
threshold (VO, AnTh; ml/min/kg)
before
2. Oxygen consumption at anaerobic  19.83+4.63** 19.10+4.54*
threshold (VO, AnTh; ml/min/kg)
after
3. Workload at anaerobic threshold 105.38+24.37 95.19431.91
(WAnNTh,;watts) before
4.  Workload at anaerobic threshold 119.47437.93*  110.43+34.44*

(WAnNTh,;watts) after
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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-



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.
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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.
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FUNCTIONAL CLAUDICATION DISTANCE:
A RELIABLE MEASUREMENT TO ASSESS
WALKING CAPACITY IN PATIENTS WITH
INTERMITTENT CLAUDICATION

Kruidenier L.M.', Nicolai S.P.A.", Willigendael E.M., de
Bie R.%, Bollen E.C.M.’, Teijink J.A.W.!
"Atrium Medical Centre Parkstad, Dept. of Surgery, Heerlen;

’Maastricht 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. 4im: 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.
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COMMUNITY-BASED SUPERVISED EXERCISE
THERAPY FOR INTERMITTENT CLAUDICATION:
ONE YEAR RESULTS

Kruidenier L.M.", van Pul K.M.', Nicolai S.PA.’, de Bie R.?
Welten R.J.T.J., Teijink J.A.W.!

"Atrium Medical Centre Parkstad, Dept. of Surgery, Heerlen;
’Maastricht 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. 4im: 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.
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SUPERVISED EXERCISE THERAPY FOR
RECURRENT COMPLAINTS OF INTERMITTENT
CLAUDICATION AFTER A PREVIOUS
SUCCESSFUL VASCULAR INTERVENTION: LOW
RISKS AND HIGH YIELD

Willigendael E.M.', Bendermacher B.L.W.!, Kruidenier L.M.,
Nicolai S.P.A.', Hendriks E.J.M.?, Prins M.H.?,

Teijink J.A.W.!

!Dept. of Surgery, Division of Vascular Surgery, Atrium Medical
Centre Parkstad, Heerlen, *Dept. 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.

040

RELIABILITY OF TREADMILL TESTING IN
PERIPHERAL ARTERIAL DISEASE — A META-
REGRESSION ANALYSIS

Nicolai S.P.A.", Viechtbauer W.?, Kruidenier L.M.",
Candel M.J.J.M.?, Prins M.H.3, Teijink J. A.W.!

"Atrium Medical Center Parkstad, Dept. of Vascular Surgery,
Heerlen; *Maastricht University, Dept. of Statistics, Maastricht;
SMaastricht 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.
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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 1*to Nov 30" 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 %0V/min manually, 0.0711 %0V/min by
mean of Hivamat® and 0.1568 %0V/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.
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VALIDATION OF THE DUTCH VERSION OF THE
WALKING IMPAIRMENT QUESTIONNAIRE

Verspaget M.', Nicolai S.P.A.', Kruidenier L.M.',
van Pul K.M.', Welten R.J.T.J.., Teijink J.A.W.!

!Atrium 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



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.
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COMMON GOALS IN MEDICAL
REHABILITATION OF OSTEOARTHRITIS AND
CARDIOVASCULAR DISEASES

Nemes D.', Dragoi M.', Poenaru D.', Cristea C.', Popa D.’,
Suciu 0.', Dragoi R.%, Ilia I.', Puenea G.', Cretu 0./,
Nemes C.?

"Victor Babes University of Medicine and Pharmacy, Timisoara;
2Timisoara 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 1% 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.
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BODY BIOELECTRICAL IMPEDANCE IN
DIABETES MELLITUS AND THE MODIFICATIONS
PRODUCED BY CARDIO-RESPIRATORY
PHYSICAL ACTIVITY

Rodriguez-Rodriguez L., Dumitrana C., Ramiro M.,
Barca I., Lopez E., Pascual F.

Service Physical Medicine and Rehabilitation, Hospital Clinico,
Madprid, Spain

Introduction: In Diabetes Mellitus type II there is scientific evi-
dence of the modification of body composition. Aim: To evaluate,
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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) 543 49
BMI 32.6 26.6
Fat mass (%) 40.6 334
Muscle mass (%) 59.4 65.7
Impedance
1 KHz 555.8 621.5
50 KHz 476.2 531.8
Reactance
50 KHz 88.2 98.3
100 KHz 70.44 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.
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EVALUATION OF OSTEOPOROSIS WITH
PERIPHERAL QUANTITATIVE COMPUTED
TOMOGRAPHY AND FACTORS INFLUENCING
BONE LOSS IN PARAPLEGIA

Dionyssiotis Y.'?, Petropoulou K.°, Trovas G.',
Papagelopoulos P!, Rapidi C.A.% Lyritis G.P/,
Papaioannou N.'

!Laboratory for Research of the Musculoskeletal System, Uni-
versity of Athens, KAT Hospital, Kifissia; *Rehabilitation Dept.,
Rhodes General Hospital, Rhodes Island; 32" 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
(NLol)] and group B (n=15, T 8T 12 NLol) 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.
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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.*?, Trovas G.!, Papagelopoulos P,
Petropoulou K.°, Rapidi C.A.5, Lyritis G.P!, Papaioannou N."
!Laboratory for Research of the Musculoskeletal System, Uni-
versity of Athens, KAT Hospital, Kifissia; *Rehabilitation Dept.,
Rhodes General Hospital, Rhodes Island; 32" Rehabilitation Dept.,
National Rehabilitation Center, Athens, Greece

Introduction: The importance of the Neurological Level of Injury
(NLol) in mechanical strength of paraplegics’ legs is inadequately
investigated. 4im: To compare possible changes in mechanical
properties of tibia in SCI patients with NLoI>Thoracic (T) 7 vs.
patients with NLol 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 NLol, mean
age: 26.8 years, Duration of Paralysis (DoP): 6.3 years] and
group B [#n=8, low paraplegia: T8-T12 NLol, 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 (8SSI, ;) 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 NLol, SSI difference between 14% and 38% sites
(6 SSI, ;) was significantly increased in group B compared to
A, (p=0.03). Conclusion: These differences between groups A
and B in  SSI, , despite the similarity in BMD maybe attributed
to differences in loading. The NLol, adversely affect the bone
strength in the distal tibia.
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BODY COMPOSITION IN SPINAL CORD INJURED
MEN

Dionyssiotis Y."%, Petropoulou K.’, Rapidi C.A.5, Trovas G..,
Papagelopoulos P, Lyritis G.P.!, Papaioannou N.!
Laboratory for Research of the Musculoskeletal System, Uni-
versity of Athens, KAT Hospital, Kifissia, *Rehabilitation Dept.,
Rhodes General Hospital, Rhodes Island; 32" Rehabilitation Dept.,
National Rehabilitation Center, Athens, Greece
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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. The influence of the duration of paralysis in relation
with regional LM, FM, BMC and total body composition was also
investigated. Patients and Methods: To 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 »=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.
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A STUDY OF BONE MINERAL DENSITY
IN DISABLED ADULTS AT A NATIONAL
REHABILITATION HOSPITAL

Smith E.", Carroll A.

!Spinal Injuries Unit, Royal National Orthopaedic Hospital,
Stanmore, Middlesex, UK, *Dept.of Rehabilitation Medicine,
National Rehabilitation Hospital, Dun 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. 4im: 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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THE EFFECT OF EXERCISE IN THE
IMPROVEMENT OF THE BOND DENSITY IN
PATIENTS WITH OSTEOPOROSIS UNDER
PHARMACEUTICAL TREATMENT WITH
TERIPARATIDE

Tsibidakis H.', Farmakidis A.?, Karavolias Ch.’,
Kaligerou M.!, Nikolaou C.', Sokorelos M."

!Orthopaedic Dept. of General Hospital Rhodes; *Physical 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 L L, was 3.7 (range 3.2-4.2), Zscore L -L, 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 (T,, T,, 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
D,. 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 L —L, 3.2
(range 3.1-3.9), Zscore L -L, 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 L,-L, 3.5 (range 3.3-3.9), and Zscore
L L, 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 L -L, 3.1 (range
2.9-35), Zscore L L, 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 L —L, 3.3 (range 3.0-3.8), Zscore L -L, 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.
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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
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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. 4im: 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.
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CLINICAL PRACTICE GUIDELINES FOR
REHABILITATION IN KNEE OSTEOARTHRITIS
BY SFR (FRENCH SOCIETY OF RHEUMATOLOGY)
AND SOFMER (FRENCH PHYSICAL MEDICINE
AND REHABILITATION SOCIETY)

Coudeyre E.', Ribinik P?, Maziéres B.?, Thevenon A.%,
Delarue Y.°, de Branche B.%, Tiffreau V., Mulleman D.’,
Revel M., Rannou F.}
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CHRU de Lille, Lille; Centre Régional de MPR, Les Herbiers,
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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. 4im: 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.
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EFFECT OF PEMF ON KNEE OSTEOARTHRITIS:
A RANDOMIZED, DOUBLE-BLIND, PLACEBO-
CONTROLLED STUDY

Ozgiiclii E., Cetin A., Cetin 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. 4im: 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
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show that PEMF does not have additional effect on the classical
physical treatment in reducing symptoms in knee OA.
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CLINICAL PRACTICE GUIDELINES FOR
PERIOPERATIVE REHABILITATION IN TOTAL
KNEE ARTHROPLASTY BY SOFMER (FRENCH
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ORTHOPAEDIC SURGERY)
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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.
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BRACING IN LOWER-LIMB OSTEOARTHRITIS
BY SFR (FRENCH SOCIETY OF
RHEUMATOLOGY) AND SOFMER (FRENCH
PHYSICAL MEDICINE AND REHABILITATION
SOCIETY)

Beaudreuil J.', Bendaya S.?, Faucher M.% Ribinik P.*,
Revel M.°, Rannou F.°

!Fédération de Rhumatologie, Hopital Lariboisiére, Paris; *Service
de Rééducation Neurologique, Hopital Robert Ballanger, Aulnay
sous bois; *Service de Rééducation Neuro-Orthopédique, Hopital
Rothschild, Paris; “Service de Médecine Physique et de Réadapta-
tion, Centre Hospitalier de Gonesse, Gonesse; *Dépt. de Médecine
Physique et de Réadaptation, Hopital Cochin, Paris, France



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:
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HIL-THERAPY IN ‘PAINFUL SHOULDER’
SYNDROME FROM PARTIAL TEAR AND
TENDINOPATHY OF THE ROTATOR CUFF
— EFFECTS AT CELLULAR LEVEL

Saggini R.!, Cancelli F.!, De Antoni A.', Monici M.?
'Dept. of Basic and Applied Medical Science, G. D’ Annunzio
University, Chieti; >ASA Campus-ASA Research Division, Dept.
of Clinical Physiopathology, University of Florence, Florence,
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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); i7) 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
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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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CLINICAL EFFECTS OF ACUPUNCTURE AND
EXERCISE THERAPY IN THE TREATMENT OF
FROZEN SHOULDER IN SUBACUTE PHASE
AFTER STROKE

Plavsic A.', Foti C.', Brdareski Z.?, Nikcevic L.’

"Tor Vergata University Rome, Italy; *Medical Military Academy,
Belgrade; *Hospital for Prevention and Treatment of Cerebrov-
ascular Diseases ‘Saint Sava’, Belgrade, Serbia

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 (»<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.
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ACUPUNCTURE AND CHRONIC HEADACHE
IN PATIENTS ‘NO RESPONDERS’ TO
PHARMACOLOGIC THERAPIES

Di Cesare A.', Paolucci T.!, Altieri M.?, Leone A.,
Scappaticci A.', Saraceni V.M.!

!Complex Operative Unit of Physical Medicine and Rehabilitation
and’Headache Center of V Neurologic Clinic, Policlinico Umberto
1, Rome, University of Rome ‘La Sapienza’, Italy

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.
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CONTINUOUS PASSIVE MOTION IMPROVES
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.
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SPLINT FOR BASE OF THUMB
OSTEOARTHRITIS: A 12 MONTH MULTICENTER
RANDOMIZED CONTROLLED STUDY

Rannou F., Dimet J., Fayad F., Macé Y., Beaudreuil J.,
Richette P, Revel M., Poiraudeau S.
AP-HP. Université Paris Descartes, Paris, France

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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EFFECTS OF KINESIO TAPING METHOD AND
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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



15.149.5 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.
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LYMPHEDEMA TREATMENT WITH SOUND
WAVES

Belmonte R., Tejero M., Pou M., Boza R., Muniesa J.M.,
Duarte E.

Medicina Fisica i Rehabiltacié Hospital Mar-Esperanga, IMAS,
Barcelona, Spain

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 sSEMG
biofeedback to help maximize treatment effectiveness or reduce
potential adverse patient reactions.
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DOES A WOBBLE BOARD TRAINING
PROGRAMME IMPROVE SINGLE LEG STANDING
BALANCE IN YOUNG ADULT FEMALES?

Jones K.', Forward M.’, Plasschaert F.', Kerwin D.?

!Gait and Movement Analysis Laboratory, University Hospital,
Ghent, Belgium; *Cardiff School of Sport, University of Wales
Institute, Cardiff, UK

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. 4ims: 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.
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EFFECTS OF DIABETES REHABILITATION
PROGRAM

Rodriguez-Rodriguez L.', Barca I.', Cuenca C.!, Mendez
K.V, Campa C.., Calle A.?

!Physical and Medicine Rehabilitation Dept. and *Endocrinology
Dept., Clinico San Carlos Hospital, Madrid, Spain

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. 4im: 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 O, 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 HbAlc (p=0.034). Physical exercise
associated with insulin improves cholesterolemia (p=0.005),
furthermore triglyceridemia, cholesterolemia and seric HBAlc
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 HBAlc 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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REHABILITATION OF PATIENTS WITH
METABOLIC SYNDROME BY USING PHYSICAL
ACTIVITY MONITORS

Avram C.', Oravitan M.', Nagel A.', Turciuc M.?

'Dept. of Physical Education and Sport, University of West
Timisoara, *Victor Babes University of Medicine and Pharmacy
Timisoara, Romania

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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EFFECT OF PLANTAR SOMATOSENSORY INPUT
THERAPY ON PERCEIVED VERTIGO INTENSITY
IN PATIENTS WITH BENIGN AROXYSMAL
POSITIONAL VERTIGO

Allen R.J., Evans J., Kirchoff M.J., Siewert N.J., Kellow M.J.
Dept. of Physical Therapy, University of Puget Sound, Tacoma,
WA, USA

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



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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SPECIAL ATTENTIONS IN THE
ELECTROTHERAPY AND LIGHT FOR THE
PATIENTS WITH METALLIC CONTENTION

Dragoi M., Nemes I.D.A."?, Poenaru D.", Milicin C.’,
Nita A.', Amaricai E.*?, Suciu O."%, Onofiei R."?, Popa D."?
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Introduction: 1t 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/cm?. 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
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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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IMPROVEMENT OF THE PATIENT’S
VENTILATION BY CORRECTING THE SLID
RECUMBENT POSITION IN THE ICU

Grigoriadis K., Petrianos 1), Efstathiou 1., Vasileiadis G.1.%,
Armaganidis A.?
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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. 4im: 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 PO, 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:

aPO,, aS BPO,, BS vPO,

2

o: measurement while in the slid position; f: verification of the measurement
in the slid position; y: 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 PO2 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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PHYSIOTHERAPY IN ASTHMATIC CHILDREN,
CONTROVERSIES AND PRACTICE
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!Institute for Respiratory Diseases in Children, Kozle, Skopje; *In-
stitution for Treatment and Rehabilitation of Respiratory Unspecific
and Allergic Diseases, Oteshevo; 3Special Hospital for Treatment
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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 O,-consumption and CO,
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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SENSITIVITY OF SNIP AND OTHER
RESPIRATORY MEASUREMENTS IN ALS

Pinto 8., Geraldes R.°, Pinto A."?, de Carvalho M."3
INeuromuscular Unit, IMM—FML; *Dept. of PRM, HSM, 3Dept.
of Neurology, HSM, Lisboa, Portugal

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. 4im: 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
O, saturation overnight (SatO,), 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 SatO, 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.



References:

1. Stefanutti, et al. Am J Respir Crit Care Med 2000; 162: 1507-11.
2. Lyall RA, et al. Brain 2000; 124: 2001; 13.

3. Morgan RK, et al. Am J Respir Crit Care Med 2005; 171: 269-74.

073

EFFICIENCY OF DYNAMIC ELECTRO NERVOUS
STIMULATION IN PATIENTS WITH AN INITIAL
STAGE OF ARTERIAL HYPERTENSION

Viadimirsky V.E., Vladimirskaya A.R., Safronov A.A.,
Viasov A.A.

Perm State Medical Academy Named by Academician E.A. Wagner,
Perm, Russian Federation

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 AH 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
(ECQG) 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 (p=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 (p=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.
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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
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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 (VO,), minute ventilation
(VE), respiratory exchange ratio (RER), oxygen pulse (O,/HF) and
ventilatory equivalent for oxygen (VE/VO,). Indications to stop
the test was subjective feeling of exhaustion, safety precautions,
VO, 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 VO, 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 VO, 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.
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APPLICATION OF AGGRESSIVE PROGRAM
REHABILITATION AFTER ANTERIOR CRUCIATE
LIGAMENT RECONSTRUCTION

Tsibidakis H.', Karavolias C.', Farmakidis A.%, Kaligerou M.",
Nikolaou C.', Sokorelos M.’

!Orthopaedic Dept., General Hospital of Rhodes, *Physical 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.
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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 (p, ., ,~0.0001) and did not change in placebo group
(P,,a=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 10™ 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.
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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-
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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.
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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.
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EVALUATION OF MUSCLE FUNCTION IN PRE
AND POSTMENOPAUSAL WOMEN

Dionyssiotis Y."?, Michas G.', Galanos A.", Lyritis G.P.",
Papaioannou N.!

Laboratory for Research of the Musculoskeletal System, Uni-
versity of Athens, KAT Hospital, Kifissia; *Rehabilitation 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



women (mean age 62.949.8 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
(»<0.0005), while BMI and weight increased significantly with age
(»<0.0005, p=0.008). In groups A, 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.
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DANCERS DON’T SWAY

Mittermaier C.', Li S."?, Fialka-Moser V.'

'Dept. of Physical Medicine & Rehabilitation, Medical University
of Vienna, Austria; °The 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.
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EVALUATION OF PAIN TREATMENT WITH
TRANSCUTANEUS ELECTRICAL NERVE
STIMULATION IN PATIENTS WITH PAINFUL
DIABETIC POLYNEUROPATHY

Moharié 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
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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 (Aa and Af) influences small myelinated (AJ)
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.
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EARLY CERVICAL MOBILIZATION IN PATIENTS
WITH POST-TRAUMATIC CERVICAL SYNDROME
— A PILOT STUDY

Ramiro Gonzdlez M.D.", Viudez Jiménez 1.°, Fuentes
Ferrer M.E.?, Rodriguez Fuentes L.M.?

San Carlos Hospital, 'Dept. of Physical Medicine and Rehabilita-
tion and *Dept. of Preventive Medicine, Madrid; *niversity 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. 4im: 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-1I (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.
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WHAT AIMS FOR REHABILITATION OF
CHRONIC LOW BACK PAIN PATIENTS: DATA
FROM A COHORT OF PATIENTS

Rogques Latrille C.FE., 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.
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HOW TO ESTABLISH CLINICAL PRACTICE GUIDE-
LINES FOR PHYSICAL MEDICINE AND REHABILI-
TATION: THE SOFMER METHODOLOGY?

Coudeyre E.', Ribinik P, Revel M., Rannou F.?

!Centre de MPR Notre Dame, Chamaliéres; *Service de MPR, Centre
Hospitalier de Gonesse, Gonesse; *Service de Rééducation, APHF, Uni-
versité Paris Descartes, Groupe Hospitalier Cochin, Paris, France

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
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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.
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ULNAR NERVE NEUROPATHY IN TRAUMATIC
BRAIN INJURY PATIENTS

De Cock K., Oostra K., De Muynck M., Vanderstraeten G.
University Hospital, Dept. of Physical & Rehabilitation Medicine,
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.
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REFERRED SENSATIONS AFTER TRAUMATIC
NERVE INJURY OF THE HAND - IMPLICATIONS
FOR UNDERSTANDING CENTRAL NERVOUS
SYSTEM REORGANISATION

Pourrier S.D., Selles R.W., Schreuder T.A.R.,
Nieuwstraten W., Rol M., Stam H.J.

Sophia Revalidatie, Den Haag; Erasmus MC, Rotterdam, The
Netherlands

Objective: The aim of this study was to explore if patients with
traumatic peripheral nerve injury of the hand perceived referred



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.

087
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).
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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. 4im: 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.
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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.

090

COMPARATIVE STUDY OF DIET OPTIMIZATION
AND PHYSICAL TRAINING IN PATIENTS WITH
OSTEOARTHRITIS AND METABOLIC SYNDROME

Dragoi M., Nemes 1.D.A., Poenaru D., Avram C., Popa D.,
Amaricai E., Milicin C., Suciu O., Dragoi R., Stan T.,
Handprea 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). 4im: 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.
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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.
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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.

092

PROSTHETIC MANAGEMENT OF CHILDREN
WITH UPPER LIMB AMPUTATION

Espinosa S., Rufo S., Del Villar 1., Lopez-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.
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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 Reabilitacdo de Alcoitdo, Servi¢o de Rea-
bilitagdo Pediatrica e Desenvolvimento, Alcoitdo, 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
2004.

2. Delisa J, et al. Physical Medicine and Rehabilitation. Principles and
Practice, 4th Ed, Lippincott Williams & Wilkins; 2005.

094
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.
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COMPARISON OF LIFE QUALITY BETWEEN
PATIENTS WITH SALVAGE VS UNILATERAL
BELOW KNEE AMPUTATIONS

Tekin L., Safaz 1., Goktepe 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
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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. 4im: 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.
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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.!, Heijboer M.?, van der Heijde T.C.},

de Jong de Haas B.’, Ricken A.5, Janssen T.W.J."?
'Rehabilitation Centre Amsterdam, *OIM, *Faculty 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. 4im: 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.
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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. 4im: 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 downbhill, 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.
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EFFECTS OF ELECTRONICALLY
CONTROLLED PROSTHETIC KNEE HINGES
ON PERFORMANCE OF COMMON DAILY
ACTIVITIES

Theeven P!, Hemmen B.', Geers R.', Balk S.', Rings F.?,
Brink P3, Seelen H.'

!Rehabilitation Foundation Limburg, Research Dept., Hoensbroek,
Livit 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
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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.
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DYNAMIC BALANCE CONTROL IN LOWER LEG
AMPUTEES

Nederhand M.J.%, van Asseldonck E.H.F?, van der Kooij H.?
'Roessingh Research and Development, Enschede; *Institute 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. 4ims: 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.
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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-



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.
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THE INFLUENCE OF INDUCED PAIN ON LUMBAR
MUSCLE RECRUITMENT DURING TRUNK
EXTENSION, EVALUATED BY FUNCTIONAL MRI

Dickx N.', Achten E.?, Vandemaele P.?, Parlevliet T.’,
Danneels L.’

'Depts. of Rehabilitation Sciences and Physical Therapy, ’Ra-
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
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spinae, lumbar multifidus and psoas muscles, at the left and right
side, due to unilateral muscle pain.
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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, Hopital 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.
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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. 4im: 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.
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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.
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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
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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 59.2549.26 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’
2.1941.12 and ‘travelling” 1.91+1.17. Statistical analysis showed a
positive correlation between ‘walking’ and ‘personal care’ (r=0.455,
p=0.01), ‘lifting’ (=0.562, p=0.01) and ‘sexual life’ (»=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, VO,max.); and introducing
an educational package (posture, lifting and carrying weights).
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MANAGEMENT OF LOW BACK PAIN IN
PRIMARY CARE

Bouton C.'?, Roche G."3, Roquelaure Y.'*, Legrand E.>S,
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!Laboratoire d’Ergonomie, Epidémiologie et Santé au Travail,
’Dépt. de Médecine Générale, *Dépt. de Médecine du Travail, °IN-
SERM EMI 0335 et "Dépt de Santé publique, Université d’Angers,
Faculté de Médecine; *Dépt. de Médecine Physique et Réadaptation
Adulte, CHU-CRRRF; *Rhumatologie, 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



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.
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COMPARISON OF FUNCTIONAL RESTORATION
WITH 3 HOURS PER WEEK PHYSICAL THERAPY
IN CHRONIC LOW BACK PAIN AT TWO YEARS
FOLLOW-UP
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Rogquelaure Y., Richard 1.
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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. 4im: 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.
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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
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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.
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GAIT PERFORMANCE AFTER SPINAL CORD
INJURY
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!Clinical Motion Analysis Laboratory (CERM), *Depts. of Re-
habilitation Sciences and *Musculoskeletal 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 (»<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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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 IlIrd 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 ITI™
Rehabilitation Clinic in Bucharest.
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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 HM.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-
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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.
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THE NEW SWEDISH POST-CONCUSSION
SYMPTOMS QUESTIONNAIRE (PCSQ): A
MEASURE OF SYMPTOMS AFTER MILD
TRAUMATIC BRAIN INJURY
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Introduction: Patients between 16-60 years of age were referred to
the Rehabilitation Centre at S6dra Alvsborg Hospital, Boras, 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.
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PERFORMANCE IN POSTURAL CONTROL TESTS
IS IMPAIRED IN WOMEN WITH RHEUMATOID
ARTHRITIS
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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). 4im: 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.
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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. 4im:
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-
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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
(Walking O,—Resting O, " 1

Walking Speed Body Mass x Gravity

Steady state sectons
(

ND NOC

Speed

Figure 1

ND NOC= [non dimensional]

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.
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ISOKINETIC GRIP EVALUATION OF THE HAND
— NORMAL VALUE AT HEALTHY POPULATION

Mayordomo M.M., Caballero R.S., Robreiio R.D.
Servicio de Rehabilitacion, 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 30°/s and 60°/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)

30°s 384 98.5
60°s  35.0 86.7

The side-dominant hand are stronger than non-dominant ones
(10.3% in 30%s, p<0.001; 11.9% in 60°/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., Robreiio R.D.
Servicio de Rehabilitacion, Hospital FREMAP, Majadahonda,
Madprid, 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 30°/s and 60°/s speeds and isokinetic study
of wrist flexo-extension at 45°/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.!, Paul L.>, Wood L., MacLaren W.*

ISchool of Health & Social Care, Glasgow Caledonian University;
’Nursing and Health Care — Faculty of Medicine, University of
Glasgow; 3School of Life Sciences; *School 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. 4im: 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' — CFS and 1.32 ms™!
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— 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™) (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-
tent exercise on patients with chronic fatigue syndrome. Physical Therapy
1999; 79: 749-756.
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PHYSIOLOGICAL COST OF WALKING IN THOSE
WITH CHRONIC FATIGUE SYNDROME (CFS)

Paul L.', Rafferty D.°, Marshal R.?

!Nursing and Health Care — Faculty of Medicine, University of
Glasgow, Scotland; *School of Health and Social Care, Glasgow
Caledonian University, Scotland, UK

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 (»<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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PREVALENCE OF TEMPOROMANDIBULAR
DISORDERS IN PREGNANCY

Solak O.', Turhan-Haktanir N.?, Koken G.’, Toktas H.',
Guler 0.%, Kavuncu V.!, Demir Y.?

Depts. of 'Physical Medicine and Rehabilitation, *Plastic and
Reconstructive Surgery, Obstetric and Gynecology, *Psychiatry,
Afyon Kocatepe University, Turkey

Introduction: Temporomandibular disorder (TMD) is a collective
term that embraces a number of clinical conditions that involve the



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 | 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.
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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.
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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 5.7545.9 (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.
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EARLY QUANTIFICATION OF MOTOR
RECOVERY AFTER STROKE USING KINEMATIC
MEASUREMENT AND CLINICAL FUGL-MEYER
ASSESSMENT SCALE

Oujamaa L., Mottet D., Pelissier J.
Nimes University Hospital Caremeau, Nimes, 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 Kl is simple
and useful to reach a better quantification of rehabilitation progress,
especially in case of severe upper arm motor impairment.

0123

A PRESENTATION OF SELECTED USES OF GAIT
ANALYSIS IN THE MANAGEMENT OF AN ADULT
PATIENT WITH LOWER LIMB SPASTICITY: A
CASE REPORT

Oostra K., Forward M.’
'Rehabilitation Centre and *Ghent 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:
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— Post SPLATT

*TA lengthening and
o] [“homa a split tibialis anterior
o 22 transfer (SPLATT). The
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dorsiflexion in swing.
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*Nerve Block on selected muscle groups. Pelvic tilt increased with hamstring
nerve block but blocking rectus femoris enabled increased knee flexion in
swing and whilst this improves cadence (Table I) it is the nerve block to
adductors that appears to produce the largest impact on speed.

Table 1.
Walking Speed Cadence Stride Length Step Width
(m/s) (steps/min)  (m) (m)
Rec Fem 0.44+0.025 59.8+1.85  0.88+0.041  0.14+0.018
Nerve Block
Adductors  0.47+0.030 57.742.67  0.99+0.042  0.13+0.026
Nerve Block
Vastus 0.42+0.020 55.3+1.50  0.90+0.045  0.13+0.026
Nerve Block
Hams 0.40+0.035 54.0+1.55  0.89+0.062  0.15+0.037
Nerve Block
Pre Visit2  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
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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.', Jahnsen R.?, Olsson E.3, Stanghelle J.K.”
!Sunnaas Rehabilitation Hospital, Nesoddtangen, Norway and
Karolinska Institutet, NVS Institute, Stockholm, Sweden, *Rikshos-
pitalet National Hospital, Oslo, Norway, 3Karolinska Institutet,
NVS Institute, Stockholm, Sweden; *Sunnaas Rehabilitation Hos-
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%, 1I: 25%, I11: 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



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 (rtho=-0.49), frontal (rho=-0.62)
and transverse (rtho=-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.', Ferrara P.E.’, Frasca G.', Maggi L.",
Nicolotti N.?, Bertolini C.’

'Dept. of Physical Medicine and Rehabilitation and Epidemiol-
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 costl. 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). 4im: 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
(TO-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-TO 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.
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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.', Masiero S.?, Piubelli C.', Strumendo 1.’,
Ferraro C.?

!Rehabilitation Dept., Padua Hospital and *Padova University
School of Physical Medicine and Rehabilitation, Italy

Background: Underdiagnosis of right-brain stroke is now recognized
from researchl. 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 (#=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 [ADLs may
be very useful for physiatrists.
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FUNCTION OF THE UPPER EXTREMITY IN
YOUNG ADULTS WITH CEREBRAL PALSY:
INTERRELATIOSHIPS AND IMPORTANCE FOR
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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. 4im: 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. Resul/ts: 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.

0129

MILD TRAUMATIC BRAIN INJURIES: THE
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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 arisk 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.
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INFORMATION TRANSFER BETWEEN ACUTE
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SHOWS IMPORTANT DEFICITS
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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.
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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



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.
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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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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 152003 to Dec
315 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.
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PREVALENCE OF YOUNG ADULTS WITH
ACQUIRED BRAIN INJURY (ABI) IN NURSING
HOMES IN BELGIUM
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!Physical Medicine and Rehabilitation, University Hospital, Gh-
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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
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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 (=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.
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Introduction: During the past decade, scientific research has pro-
vided new insight into the development from an acute, localized
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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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IN CHRONIC FATIGUE SYNDROME: A CASE
CONTROL STUDY
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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/cm? and 8.09 kg/cm? 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).



The generalized hyperalgesia may represent the involvement of a
sensitized central nervous system.
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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. 4im: 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.
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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). 4im: 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 (#=0.334) and controls (»=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
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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».

0141

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 (mm?) was calculated for each
patient. Intraclass correlation coefficients (ICCs), 95% confidence
intervals (CI), intra- and interrater absolute mean differences +SD
in mm?, and Student’s #-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 (+=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.

0142

TREATMENT ON MYOFASCIAL PAIN
SYNDROMES: LOCAL SELECTIVE ACOUSTIC
VIBRATION VS LIDOCAINE INJECTION

Saggini R., lodice 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,
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20, 30, days. Results: VAS decreased in Gmi (8.5+0.7 to 4.5+0.4.
p<0.01) and in Glid (8.24+0.9 to 5.24+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 (2.140.4 to 3.1+0.5 kg/cm?). A
reduction at the end of the treatment was registered in Glid (1.9+0.6
to 3.3+0.2 kg/cm?). BiM has shown a reduction in muscular tone in
Gmi (31.443.3 to 22.944.5Hz, 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 (5974158
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.

0143

SPONTANEOUS PAIN WITH AND WITHOUT
EVOKED PAIN — DIFFERENT SPINAL
MECHANISMS?

Hatem S.M.', Attal N.?, Gautron M.?, Bouhassira D.?,
Plaghki L."

"Université Catholique de Louvain, Unité de Réadaptation et de
Médecine Physique (READ 5375), Bruxelles, Belgium; *Hépital
Ambroise Paré, INSERM U-792 — Centre d ’Evaluation et de Traite-
ment de la Douleur, Boulogne-Billancourt, France

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 (ANOVAF, | =18.046, p<0.001)
and more asymmetrical (ANOVAF | ,.=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
(F, »=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: F, |, =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.
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OBESITY AND LOW BACK PAIN: A KINEMATIC
APPROACH

Capodaglio P., Menegoni F., Galli M., Vismara L.

S Giuseppe Hospital, Istituto Auxologico Italiano IRCCS, Ortho-
paedic Rehabilitation Unit, Piancavallo (VB), Italy



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,L.1,L.3,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.

NG 0G nLBPG
ROM (mean SD)  (mean SD)  (mean SD)
Sagittal Plane 118.2(9.3)  107.1(7.5) 99.8(14.6)  (*,**)
flexion [deg]
Frontal Plane 77.8 (13.7)  80.7 (8.0) 60.7 (21.3) (¥ **¥)
bending [deg]
Transversal Plane  63.5(25.3)  50.2(16.0) 41.1(19.8) NS

rotation [deg]

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.
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SAGITTAL ALIGNMENT OF SPINE AND PELVIS
REGULATED BY PELVIC INCIDENCE: STANDARD
VALUES AND PREDICTION OF LORDOSIS

Boulay C., Duval-Beaupere G., Legaye J., Bollini G.,
Chabrol B., Pelissier J.

Centre de Référence des Maladies Neuromusculaires de [’Enfant,
CHU Timone Enfants, Physical Medicine and Rehabilitation,
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. 4im: 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
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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.
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THE EFFECT OF A PRAGMATIC MANUAL
THERAPY APPROACH ON PAIN, DAILY
FUNCTIONING AND TRUNK MUSCLE FUNCTION
IN LUMBAR DISCECTOMY PATIENTS WITH
PERSISTENT COMPLAINTS

Bouche K."*3, Decru V.?, De Saedeleer B.?, Vanthillo B.?,
Danneels L.’

'Fund for Scientific Research Flanders; *Ghent University, Dept.
of Rehabilitation Sciences and Physiotherapy, *Ghent University
Hospital, Dept. of Physical and Rehabilitation Medicine, Ghent,
Belgium

Introduction: 1t 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 (p<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.

0148

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., Deliba$ié 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. 4im: 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
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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.
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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.', Tilev K.?

!Dept. of Physical and Rehabilitation Medicine, Medical Center
Bonn Friedensplatz, Bonn, *Dept. 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 (»<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.

0150

LOW LEVEL LASER THERAPY IN TREATMENT
OF ACUTE LOW BACK PAIN

Konstantinovié L., Kanjuh Z., Schwirtlich L., Perisic D.,
Bascarevic D., Milovanovic N.

Clinic For rehabilitation M. Zotovi¢ 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).



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
3] 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.

0151

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 #-test. Conclusion: SNMT is
effective for pain relief in patients with neck and low back pain.

0152
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
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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.
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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.’, Konstantinovic L.?, Popovic G.!

!Institute of Rehabilitation, School of Medicine and *Clinic 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/cm? per point; Group
B (n=22), dose=1J/cm? per point; Group C (n=22), dose=4J/cm?
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/cm? seemed to be
more effective in improving QOL and lumbar mobility.
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CLINICAL EFFECTIVENESS OF AQUATIC
EXERCISE TO TREAT LOW BACK PAIN: A
RANDOMIZED CONTROLLED TRIAL

Dundar U., Solak O., Yigit 1., 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
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indicates that aquatic exercise may have advantages for patients
with low back pain. 4im: 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.
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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 #-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.

Complex Operative Unit of Physical Medicine and Rehabilita-
tion of Policlinico Umberto I, University of Rome ‘La Sapienza’,
Rome, Italy

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.
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QUALITY OF LIFE IN SURGICALLY TREATED
LUMBAR SPINAL STENOSIS

Totorean A."3, Poenaru D."?, Amaricai E."’, Branea I.
"“Victor Babes’ University of Medicine and Pharmacy Timisoara;
22m Orthopedics — Traumatology Dept., *Trauma Rehabilitation
Unit, Timisoara, Romania

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
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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/5x
(number of given answers) x100. 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.
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VALIDITY OF MUSCLE FUNCTION TESTS IN THE
REHABILITATION MANAGEMENT OF CHRONIC
LBP

Gruther W', Wick F., Leitner C.', Paul B.?, Posch M.’
Ebenbichler G."

!Dept. of Physical Medicine and Rehabilitation, Medical Univer-
sity of Vienna, Vienna General Hospital; ?“Now 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 Serensen 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 Serensen 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 Serensen test over dy-
namometric measurements for assessing trunk muscle function in
the rehabilitation management of cLBP patients. Acknowledgement:
We thank Monika Knétig, now at the Department Internal Medi-
cine II at the Medical University of Vienna for her assistance
with the conduction of this study. This study was supported by a
grant from the Lorenz Bohler Forschungsfonds awarded to Gerold
Ebenbichler.
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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. 4im: 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.
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MUSCULOSKELETAL SONOGRAPHY USE IN
PHYSIATRY: SINGLE CENTER ONE YEAR COST-
EFFECTIVITY ANALYSIS

Malas F.U., Ozcakar L., Kara G., Cetin A., Hascelik 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
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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.
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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™', 120°.s" and
60°.s! 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.
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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 1., 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



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.
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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
(»<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.
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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
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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. 4im: 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.
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JOINT REPLACEMENT REHABILITATION
OUTCOMES UPON DISCHARGE FROM SKILLED
NURSING FACILITIES AND INPATIENT
REHABILITATION FACILITIES: FINDINGS FROM
THE JOINTS I STUDY

DeJong G.', Horn S.D.?, Smout R.°, Tian W.*, Putman K.°
!National Rehabilitation Hospital, Center for Post-acute Stud-
ies, Washington, DC, *Institute for Clinical Qutcomes Research;
SInstitute for Clinical Outcomes Research, Salt Lake City, UT;
“National Rehabilitation Hospital, Center for Post-acute Studies,
Washington, DC, USA; *Vrije 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.

0167

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. 4im: 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, 11, II-1V, 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.

0168

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. 4im: To objectively assess the effect of AFOs on standing
balance in a group of children with mild cerebral palsy (gross motor
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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
(»=<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.
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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 (#=0.58) but only
weakly with HAQ score (»=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.

0170
REHABILITATION APPROACH TO SCLERODERMIA

Saggini R., Amerio P, Bellomo R.G., lodice 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



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 (53 and 59) 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.
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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. 4im: 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 O, 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.
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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 O, 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.
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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. 4im:
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.
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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
(»<0.05). In conclusion, therapeutic insole playas very important
role in the management of traumatic foot.
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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
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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.
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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. 4im: 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.

0178

PROSTHETIC FUNCTIONALITY IN GERIATRIC
LOWER LIMB AMPUTEES

Cabete S., Silva A.l., Teles J., Abreu S., Duro H.
Hospital de Sao Jodo-EPE, Servigo MFR, Porto, Portugal

Introduction: The medical literature that deals with the functional
impact after an amputation is not very extensive. The publica-



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.
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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. 4im: 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.
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ICF APPLICATION TO A CASE OF SYSTEMIC
LUPUS ERYTHEMATOSUS

Tavares F.!, Gouveia S.?, Jacinto L.J.?

!Physical Medicine Rehabilitation, Hospital Dona Estefdnia,
Lisboa; *Physical Medicine Rehabilitation, Hospital Santa Maria,
Lisboa; *Physical Medicine Rehabilitation, Centro de Medicina
de Reabilitagdo Alcoitdo, Alcoitao, 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. 4im: 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.
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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. 4im: 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, ¢) 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, ¢) 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.
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COMMUNITY INTEGRATION AND
PARTICIPATION FOLLOWING SPINAL CORD
INJURY: A 2-YEAR FOLLOW-UP

De Wolf A.C., Cameron 1.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. 4im: 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 Measure™ 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.
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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). Subje