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LAY ABSTRACT
Mesotherapy is a minimally invasive technique, based on 
microinjections of active drugs into the surface layer of 
the skin in the area to be treated. The treatment implies 2 
advantages: a lower dose of drug and a rapid onset with 
a prolonged duration of action. The aim of this review 
was to analyse the safety and efficacy of mesotherapy in 
musculoskeletal disorders comparing it with other ther
apeutic options. An initial search of the literature retriev
ed 16,253 records. Two independent reviewers selected 
relevant studies based on the inclusion criteria. Further
more, 7 studies were included for metaanalysis. The in
jected drugs were non-steroidal anti-inflammatory drugs 
(NSAIDs), corticosteroids, local analgesics and muscle 
relaxants, of different types and concentrations, alone 
or variously combined. Mesotherapy was performed in 
the painful area, via an intradermal or subcutaneous 
route. It resulted in a statistically significant reduction in  
visual analogue scale (VAS) score in comparison with the  
control group in all except one of the trials. Adverse 
events reported for mesotherapy were generally few and 
mild. In conclusion, mesotherapy may be effective in 
enabling pain relief and functional improvement in mus
culoskeletal disorders, allowing patients early access to 
rehabilitation services, such as physiotherapy and occu
pational therapy, in order to achieve better outcomes in 
terms of independence in activities of daily living.

Objectives: To conduct a systematic review of ran-
domized controlled trials about the safety (number 
and severity of adverse events) and efficacy (pain 
reduction and functional improvement) of meso
therapy in musculoskeletal disorders, and to com-
pare them with other therapeutic options, in ac-
cordance with the Preferred Reporting Items for 
Systematic Reviews and Metaanalyses (PRISMA) 
statement.
Methods: A search of PubMed, Cochrane Library and 
Scopus database resulted in an initial total of 16,253 
records. A total of 931 articles were included in the 
study. A final total of 7 articles, published from 1 Jan 
1999 until 30 Apr 2020 were selected. Two indepen-
dent reviewers selected potentially relevant studies 
based on the inclusion criteria for fulltext reading. 
They evaluated the methodological quality of each 
study and included only studies of high methodologi-
cal quality, according to the Physiotherapy Evidence 
Database scale.
Results: Seven studies were included in the meta-
analysis, and visual analogue scale scores before and 
after mesotherapy were considered. A statistically 
significant reduction in visual analogue scale score in 
the mesotherapy group was reported in comparison 
with the control group in all except one of the trials. 
Mesotherapy was found to be a safe procedure with 
mild and temporary sideeffects, such as nausea, 
fatigue, numbness, sweating, headache, ecchymosis, 
bleeding, pain and local reaction at the injection site. 
Conclusion: Mesotherapy proved to be more effec-
tive than systemic therapy in the treatment of local 
pain and functional limitations caused by a variety 
of musculoskeletal conditions. However, because of 
the heterogeneity of the analysed studies in terms of 
injected drugs, administration technique, associated 
treatments, frequency and total number of sessions, 
more randomized controlled trials are needed, com-
paring a standardized mesotherapy protocol with a 
systemic treatments.

Key words: mesotherapy; intradermal injection; subcuta
neous injection; softtissue injection; musculoskeletal disor
der.
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Musculoskeletal conditions are extremely common 
and include more than 100 different syndromes 

and diseases, which are usually associated with pain and 
loss of function and are a major cause of disability (1).

According to the Fit for Work Europe study, 100 mil-
lion European citizens have chronic musculoskeletal 
pain, with high prevalence in the working population 
(2). Data from the 2016 United States Bone and Joint 
Initiative suggest that 50% of American people live 
with a musculoskeletal condition, a prevalence compa-
rable to that of cardiovascular and chronic respiratory 
diseases combined (3).

Musculoskeletal conditions cause more functional 
limitations in the adult population than any other disor-
der and are a major cause of years lived with disability 
worldwide. The prevalence of physical disabilities cau-
sed by a musculoskeletal condition has been estimated 
as to be high as 4–5% of the adult population living in 
Canada, the USA, and Western Europe (3). 

http://crossmark.crossref.org/dialog/?doi=10.2340/16501977-2817&domain=pdf
https://orcid.org/0000-0003-0563-5235
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The 2016 Global Burden of Disease (GBD) data for 
non-communicable diseases stated that disability-ad-
justed life years (DALYs) for musculoskeletal conditions 
increased by 61.6% between 1990 and 2016, with an in-
crease of 19.6% between 2006 and 2016 (3). In the 2017 
GBD study, musculoskeletal conditions were the second 
highest contributor to global disability, accounting for 
16% of all years lived with disability, and lower back 
pain remained the single leading cause of disability (4).

Musculoskeletal pain and physical disability re-
duce social functioning and mental health, further 
diminishing the patient’s quality of life, but they 
also consume a large amount of health and social care 
resources. Their economic impact is well known, since 
they are associated with direct and indirect costs, with 
the latter being predominant (5).

It has been estimated that musculoskeletal diseases 
account for 50% of absence from work and 60% of per-
manent work incapacity (5). Elderly patients with a mus-
culoskeletal disease have lower level of physical activity, 
poorer mobility, frailty, depression, cognitive impairment, 
higher risk of falls, and poorer sleep quality (6, 7).

Apart from non-pharmacological approaches, mus-
culoskeletal pain disorders are traditionally managed 
with drugs to reduce pain, inflammation, and functional 
disability (8). However, the major drawback of syste-
mic pharmacological therapy with analgesics and anti-
inflammatory drugs is the frequent association with 
adverse effects, some of which can be life-threatening. 
Side-effects and drug–drug interactions can be detri-
mental, especially among older patients and those with 
concomitant disorders needing polytherapy (9, 10).

Paracetamol use is associated with gastrointesti-
nal, cardiovascular, hepatic and renal adverse events. 
Moreover, paracetamol hypersensitivity is not uncom-
mon (11–13). Non-steroidal anti-inflammatory drugs 
(NSAIDs) have been associated with a wide range of 
adverse events affecting the gastrointestinal, cardiovas-
cular, and renal systems (14). NSAIDs are recognized to 
be the most common drugs involved in hypersensitivity 
drug reactions, in particular in the case of systemic 
administration (15). Systemic administration of cor-
ticosteroids is associated with adverse events, such as 
hypertension, hyperglycaemia, hyperlipidaemia, weight 
gain, glaucoma, cataract, gastrointestinal toxicity, 
osteoporosis, myopathy, avascular necrosis, immunos-
uppression, impaired wound healing, mood disorders, 
memory deficit, and even psychosis (16). Opioids, used 
either alone or in combination with paracetamol and/or 
NSAIDs, may cause a variety of side-effects, which are 
dose-limiting and reduce quality of life (17).

Among the various attempts to reduce systemic 
drug toxicity, the use of local therapy (e.g. interven-
tional spine procedures, intra-articular or periarticular 

injections, topical administration of pharmacological 
agents) has gained popularity among physicians (18, 
19). However, they require appropriately trained 
staff and equipment, and their therapeutic efficacy is 
controversial in many musculoskeletal disorders (20, 
21). Intra-articular and periarticular injections are a 
viable option, but side-effects are still possible, such 
as infections and haematomas (22, 23). 

Mesotherapy is an alternative therapeutic treatment 
that can be effective and reliable to treat a variety of 
painful musculoskeletal syndromes. The term mesoth-
erapy comes from the word “mésothérapie”, introduced 
by the French physician Michel Pistor (24). It has been 
defined as a minimally invasive technique, based on 
microinjections of active ingredients into the surface 
layer of the skin corresponding to the area to be treated 
(25). This “micro deposit” gives rise to a slower release 
of the drug into the surrounding tissues compared 
with parenteral administration, with the possibility of 
2 advantages: a lower dose of active compound can 
be used; and a rapid onset and prolonged action dura-
tion can be achieved (25). The goal of the treatment 
is to modulate the pharmacokinetics of the injected 
substance and to prolong the pharmacological effects 
in the affected area; the local pharmacological effect 
can be obtained with a lower dosage (26).

Concerning safety, some adverse events have been 
reported, many of which are caused by incorrect pro-
cedure, application by non-qualified personnel, or lack 
of asepsis technique (27).

Despite the growing interest in mesotherapy, scientific 
evidence regarding this technique is weak and there is a 
paucity of randomized controlled trials (RCTs) on this 
subject (25–28). In 2011 and 2014 Mammucari et al. 
conducted a review of the literature concerning mesoth-
erapy and drew up a series of recommendations in the 
form of consensus report: nevertheless, non-randomized 
controlled trials were included in the analysis, and the 
authors confirmed the need for further studies (29, 30). 
Paolucci et al. performed a systematic review to examine 
the efficacy and safety of mesotherapy. They found that 
mesotherapy was effective and well tolerated, but non-
randomized controlled trials were also included, and 
hence a comparison between different interventions 
was missing. Moreover, only the intradermal route of 
administration was considered (31). Recently Plachouri 
et al. have examined the efficacy of mesotherapy in the 
medical and cosmetic field, and have confirmed the need 
for larger systematic studies (27). 

Objectives
The aims of the current study were to conduct a syste-
matic review and meta-analysis of the literature, inclu-
ding only high-quality RCTs, about the safety (number 

www.medicaljournals.se/jrm
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and severity of adverse events) and efficacy (pain 
reduction and function improvement) of mesotherapy 
in musculoskeletal disorders; and to compare them 
with other therapeutic options. Safety was considered 
the primary outcome and efficacy the secondary out-
come. Both the intradermal and subcutaneous routes of 
administration of mesotherapy were included, despite 
different pharmacokinetics (28–32).

MATERIAL AND METHODS
This systematic review was conducted and reported in ac-
cordance with the Preferred Reporting Items for Systematic 
Reviews and Meta-analyses (PRISMA) statement.

Data sources

The goal of the current study was to determine the safety and 
efficacy of mesotherapy in patients with musculoskeletal con-
ditions within the Population, Intervention, Comparison, and 
Outcome (PICO) framework. The population (P) was defined 
as individuals of both sexes and all ages with musculoskeletal 
conditions. The intervention (I) was mesotherapy. The compari-
son (C) was placebo or other therapeutic options. The outcomes 
(O) were safety (number and severity of adverse events) and 
efficacy (pain reduction and function improvement).

The following electronic databases were searched: PubMed, 
Cochrane Library and Scopus, for all papers published from 1 
January 1999 until 30 April 2020, using the following keywords: 
‘’mesotherapy’’; ‘’intracutaneous injection’’; ‘’intradermal 
injection”; ‘’subcutaneous injection’’; ‘’soft tissue injection’’; 
‘’musculoskeletal’’. These keywords were used in several com-
binations with Boolean operators (AND/OR) and modified for 
databases. A manual search of reference lists of selected papers 
and reviews on the topic was performed to identify additional 
relevant studies. 

Inclusion and exclusion criteria

Inclusion criteria were:
• Randomized controlled trials.
• Publication date between 1 January 1999 and 30 April 2020. 
• English language and full-text were available. 
• Subjects affected by musculoskeletal disorders of various 

origins. 
• Comparison between mesotherapy and other therapeutic 

options or placebo. 
• Safety and efficacy as outcome measure.

Exclusion criteria were:
• Systematic and narrative reviews, meta-analysis, observatio-

nal studies, retrospective studies, case reports, book chapters, 
conference proceedings. 

• Therapeutic options other than mesotherapy, such as intramus-
cular injection, intra-articular injection, periarticular injection, 
intravenous injection. 

• Treated conditions of non-musculoskeletal origin.
The methodological quality of selected studies was assessed 

using the Physiotherapy Evidence Database (PEDro) scale 
independently by 2 authors. Any discrepancies between revie-
wers were resolved through discussion with the third and fourth 
authors. For the purposes of this review, studies were included 

if they achieved a score of 5 or more. If the studies’ score was 
not reported in the PEDro database, 2 researchers assessed 
the score independently. The researchers were blinded to each 
other’s quality assessment, and in the event of disagreement, 
third and fourth opinions were sought. 

This study also considered the presence/absence of eligibility 
criteria of included subjects, which correlates with the external 
validity of the study, in order to comprehend all the items in the 
Delphi list; however, such criteria were not used to calculate 
the final PEDro score, since they do not influence the internal 
or statistical validity of the trial (Table I).

Study selection

From a total of 16,253 studies retrieved from different databases, 
15,322 were excluded since they were duplicate studies, non-
RCT studies, studies written in languages other than in English, 
and without full text available. Of the remaining 931 studies, 
919 studies did not meet the inclusion criteria listed above. 
From the 12 studies selected, 4 were excluded after quality 
assessment according to the PEDro score checklist. A total of 
8 studies were considered for systematic review. Of these, 7 
studies were considered for meta-analysis because of missing 
data in the study by Kocak (34). 

The level of evidence of the included studies, according to the 
Oxford Center for Evidence-Based Medicine (OCEBM) Level 
of Evidence is II (https://www.cebm.net/2016/05/ocebm-levels-
of-evidence/). The review process is shown in Fig. 1.

Data extraction

Two reviewers independently extracted the data from selected 
studies using a standard form. The following information 
was extracted for each article: author and year of publication; 
characteristics of the participants (age, sample size, treatment 
indication with symptoms length if available); description of 
the intervention in the experimental group (mesotherapy); 
description of the intervention in the control group; outcome 
measures; follow up.

Assessment of risk of bias

The level of evidence of included studies was stratified according 
to the OCEBM. Two authors independently assessed methodo-
logical quality of data acquisition using the Critical Appraisal 
Skills Programme for Diagnostic Test Studies (CASP; http://
www.casp-uk.net/checklists). In the case of 3 possible responses 
(“yes”, “no” or “can’t tell”), where 1 author entered “no”, often 

Table I. Quality assessment of selected studies

Study 1 2 3 4 5 6 7 8 9 10 11
Total 
score

Costantino et al., 2011 (26) × × × × × × × × × 8
Saad et al., 2019 (33) × × × × × × × 6
Kocak, 2019 (34) × × × × × × × × 7
Monticone et al., 2004 (35) × × × × × × 5
Moretti et al., 2005 (36) × × × × × × × 6
Saggini et al., 2015 (37) × × × × × × 5
Senara et al., 2015 (38) × × × × × × × 6
Yang et al., 2018 (39) × × × × × × × 6

PEDro, Physiotherapy Evidence Database.
PEDro criteria: 1, eligibility criteria; 2, random allocation; 3, concealed 
allocation; 4, baseline comparability; 5, blind subjects; 6, blind therapists; 
7, blind assessors; 8, adequate followup; 9, intention totreat analysis; 10, 
betweengroup comparisons; 11, point estimates and variability provided; 
*PEDro score attributed by the authors

J Rehabil Med 53, 2021
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the other entered “can’t tell”, although both responses scored 0. 
In case of disagreement, a third and fourth opinion was sought. 

Statistical analysis

Seven studies were included in the meta-analysis and visual 
analogue scale (VAS) values were considered before and after 
mesotherapy (Table II).

The mean difference as an effect size measure and a fixed 
effects model was used to calculate the pooled estimates with 
95% confidence intervals (95% Cis). Heterogeneity was asses-
sed by Q statistic and I2: I2<25% was low in heterogeneity and 
I2 >75% as high in heterogeneity. 

Possible publication bias was assessed using a contour-enhanced 
funnel plot of effect size against its standard error. All statistical 

analyses and forest plots were produced using Stata 12.0 (Stata-
Corp, College Station, TX, USA) and RevMan 5.3. Statistical 
significance was established for p-values <0.05. The results of the 
meta-analysis are shown as a forest plot in Fig. 2. Possible publica-
tion bias was assessed using a funnel plot of the effect size against 
its standard error. The result of the funnel plot is shown in Fig. 3.

RESULTS
Details of selected studies are reported in Table III. 
Four trials used mesotherapy to treat low back pain 
with (33) or without (26, 34, 38) radicular pain. 

The remaining 4 studies included patients with non-
specific neck pain (39), pes anserine tendinopathy in 
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Fig. 1. Study flow diagram. 

Table II. Visual analogue scale (VAS) score before and after treatment

Study

Mesotherapy group Control group

Subjects, n Baseline Posttreatment Subjects, n Baseline Posttreatment

Costantino et al., 2011 (26) 42 90.00 ± 10.0 32.5 ± 7.5 42 85.0 ± 13.0 35.5 ± 5.5
Saad et al., 2019 (33) 25 71.0 ± 11.0 16.0 ± 5.0 25 74.0 ± 9.0 30.0 ± 14.0
Kocak, 2019 (34) Missing data
Monticone et al., 2004 (35) 11 70.0 2.0 11 70.0 70.0
Moretti et al., 2005 (36) 40 94.0 ± 5.0 67.00 ± 11.00 83 87.0 ± 30.0 20.0 ± 11.0
Saggini et al., 2015 (37) 60 70.0 ± 10.5 20.0 ± 3.5 57 75.0 ± 18.5 30.0 ± 11.0
Senara et al., 2015 (38) 40 84.0 ± 8.8 4.75 ± 5.5 40 83.88 ± 8.7 9.0 ± 8.1
Yang et al., 2018 (39) 18 70.0 ± 12.0 20.0 ± 12.0 18 75.0 ± 15.0 50.0 ± 13.0

www.medicaljournals.se/jrm
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knee osteoarthritis (37), tendinopathies and entrapment 
syndromes of the limbs (36), and acute pain in muscu-
loskeletal disorders (34).

Exclusion criteria for most selected studies were 
pathologies of severe gravity and different origin 

from the musculoskeletal system, such as diabetes, 
anticoagulation therapy, cardiovascular, renal, hepa-
tic, gastrointestinal, or psychiatric disease (26, 38); 
having injury at multiple sites, traumatic fractures, 
serious or life-threatening conditions (33); pregnancy, 

Fig. 2. Mesotherapy treatment compared with control group. 95% CI: 95% confidence interval. Kocak (2019) (34)  was excluded due to missing data.

 Experimental Control  Mean Difference 

Study or Subgroup
 

Mean
 Standard 

Deviation  Total
 

Mean
 Standard 

deviation Total
 Weight,

%  IV, Random, 95% Cl
 

Costantino et al. 2011 (26) –58  12.5 42 –49.5 14.1 42 23.3 -8.50 (–14.20, –2.80) 
Senara et al. 2015 (38) –79.25  10.4 40 –74.8 11.9 40 25.2 -4.45 (–9.35, 0.45) 
Saggini et al. 2015 (37) –50  11 .1 60 –45 21.5 57 22.0 -5.00 (–11.25, 1.25) 
Yang et al. 2018 (39) –50 17 18 –25 19.8 18 11.5 -25.00 (–37.06, –12.94) 
Saad et al. 2019 (33) –55  12.1 25 –44 16.6 25 18.0 -11.00 (–19.05, –2.95) 
Total (95% Cl)   185   182 100 -9.06 (–14.13, –3.99) 

Heterogeneity: Tauz = 20.29; Chiz = 11.04, df= 4 (P = 0.03); lz = 64%. Test for overall effect: Z = 3.50 (p= 0.0005) 

Table III. Summary of included studies

Study
Age, years
Mean (SD)

N
E/C Indication

Experimental group 
mesotherapy Control group

Outcome 
measures Followup

Costantino 
et al. 2011 
(26)

53.5 (2.64) 84 (42/42) Low back pain 
within 2 weeks

1 ml lidocaine 2% + 1 ml 
ketoprofen 160 mg + 1 ml MP 
40 mg for 4 days then 20 mg 
5 ad in 2 weeks
Paravertebral, sciatic running

Systemic 
therapy

Ketoprofen orally 80 mg/
days 2 ad/days for 12 days
MP intramuscularly 40 mg/
die for 4 days then 20 mg 
alternate days (total 12 
days)
Esomeprazole 20 mg/die 
for 12 days

P: VAS
F: RMDQ

AT, 6 months

Saad et al., 
2019 (33)

42.8 (8.5) 50 (25/25) Low back pain 
with radicular 
symptoms

2 ml ketoprofen
100 mg/2 ml + 1 ml lidocaine 
2% + 2 ml saline
1 ad/week ×  4 weeks
Vertebral, paravertebral, 
sciatic running

Systemic 
therapy

Ketoprofen orally 100 mg
2 ad/days for 4 weeks

P: VAS
F: ROM; ODQ

AT, 3 months

Kocak 2019 
(34)

E: 31.0
C: 20.0

86 (38/48) Acute 
musculoskeletal 
injury

1 ml (2 mg) 
tiocolchicoside + 1 ml (16.2 
mg) lidocaine + 1 ml (5 mg) 
tenoxicam
1 ad
Pain zones

Systemic 
therapy

Dexketoprofen 50 mg in 
100 ml infused
1 ad

P: VAS 10 min, 20 
min, 60 min, 
120 min, 1 
week

Monticone 
et al., 2004 
(35)

44.0 22 (11/11) Low back pain 
with sacroiliac 
dysfunction

NSAIDs
2 ad/week for 4 weeks
Sacroiliac region

Physical 
therapy

HeNe laser
10 ad in 2 weeks
Sacroiliac region

P: VAS
O: Laslett’s 
test; Men test

AT, 6 months, 
12 months

Moretti et 
al., 2005 
(36)

61.0 123 (40/83) Painful shoulder, 
tendinopathies, 
entrapment 
syndromes

1 ml ketoprofen
 + 1 ml betamethasone + 1 
ml lidocaine + 7 ml saline 
solution
2 ad/week for 5 weeks
Pain zones

Ozone 
therapy

10 ml O2–O3 6–10 µg/ml
2 ad/weeks for 3 weeks
Pain zone, periarticular 
region

P: VAS AT

Saggini et 
al., 2015 
(37)

36.0 117 (60/57) Pes anserine 
bursitis in knee 
osteoarthritis

1 ml diclofenac 25 mg/ 1 ml
3 ad/week for 3 weeks
Pain zones

Systemic 
therapy

Diclofenac orally 50 mg
1 ad/days for 3 weeks

P: VAS
F: KOOS 
O: ultrasound 
evaluation

AT, 30 days, 
90 days

Senara et 
al., 2015 
(38)

47.2 120 (40/40/40) Low back pain 
lasting more 
than 3 months

1 ml lidocaine 2% + 2 ml 
ketoprofen 100 mg + 1 ml MP 
40 mg for 4 days then 20 mg
5 ad in 2 weeks
Running of sciatic nerve
*Group III: 40 patients 
received (0.5 ml) diluted 
purified bee venom + 2% 
lidocaine (0.5 ml) twice 
weekly for 3 weeks.

Systemic 
therapy

Ketoprofen orally 150 mg/
days for 12 days
Methylprednisolone 
intramuscularly 40 mg/
days for 4 days then 20 
mg for 3 days then 20 mg 
on alternate days (total 
12 days)
Esomeprazole 20 mg/days 
for 12 days

P: VAS
F: RMDQ

AT, 6 months

Yang et al., 
2018 (39)

42.8 (10.2) 36 (18/18) Non-specific 
neck pain

MP 20 mg  +  2 ml bipuvacaine 
0.5% + 2 ml lidocaine 
2% + saline solution
1 ad
Paravertebral, pain zones

Systemic 
therapy

Ibuprofen orally 400 mg
1 ad

P: VAS
F: NDI; PGIC; 

3 hours, 1 
days 3 days

ad: administration; AT: after treatment; F: functioning; KOOS: Knee Injury and Osteoarthritis Outcome Score; min: minutes; MP: methylprednisolone; NDI: Neck 
Disability Index; O: other; ODQ: Oswestry Low Back Pain Disability Questionnaire; P: pain; PGIC: Patient Global Impression of Change RMDQ: Roland Morris 
Disability Questionnaire; ROM: range of movement; VAS: visual analogue scale. 

J Rehabil Med 53, 2021
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known hypersensitivity to injected products, 
infiltrative therapy with hyaluronic acid, po-
lynucleotides or corticosteroids in progress, 
drug abuse or alcohol abuse, significant 
co-morbidities (such as neurological ab-
normalities, concomitant severe rheumatic 
disease, and systemic abnormalities, such 
as diabetes), a surgical intervention within 3 
months before the study, psychiatric condi-
tions, or psycho-therapy or physical therapy 
within 5 weeks before the study (37); having 
fracture, carcinoma, infection, neuropathy, 
spinal cord diseases or previous spinal cord 
surgery, infection at the injection sites, coa-
gulopathy, opioid addiction, obesity with 
body mass index (body weight/height2) 
>30 kg/m2, neuropsychiatric diseases or a 
related treatment history, pregnancy (39); 
cardiovascular, renal, hepatic, gastroin-
testinal (peptic ulcer), psychiatric disease, 

 

Costantino et al. 2011 (26) 

Moretti et al. 2005 (36) 

Saad et al. 2019 (19) 

Saggini et al. 2015 (37) 
Yang et al. 2018 (39) 

Senara et al. 2015 (38) 

Monticone et al. 2004 (35) 

Fig. 3. Funnel plot with mean difference (MD) and size effect  (SE) of the VAS: 
most studies, except for 1 (Moretti et al., 2005 (36)) report homogeneous results 
in favour of mesotherapy. 

Table IV. Safety and efficacy of selected studies

Study Study times
Pain
vs control

Functional
vs control Other

Adverse event with
mesotherapy

Serious adverse 
event with 
mesotherapy

Costantino et al. 2011 
(26)

AT VASb b – Transient bleeding and signs of 
inflammation in some patients 
resolved in few days

None
6 months VASb b

Saad et al.,
2019 (33)

AT VASa* ROMb 
ODQb

/ None None

3 months VASa* ROMb

ODQb

Kocak 2019 (34) 10–20 min VASa* / – None None
60–120 min VASa*
1 week VASa*

Monticone et al., 2004
(35)

AT VASa* / Laslett’s test and Mens’s 
testnegative

None None

6 months VASa* Laslett’s test and Mens’s 
testnegative

12 months VASa* Laslett’s test and Mens’s 
testnegative

Moretti et al., 2005
(36)

AT [Shoulder] VAS:a*
[Wrist, hand, 
elbow, knee] VASb

[Pubic] VAS:a

[Foot] VASa

No. patients with adverse drug 
reaction7/40 (17.5%) [pain in the 
site of injection, allergic reaction, 
recurrence of pain]

None

Saggini et al., 2015
(37)

AT VASb KOOSb UltrasonographyC Not available Not available
30 days VASb KOOSb

90 days VASb KOOSb

Senara et al., 2015
(38)

AT VASa* RMDQC* / Not available Not available
6 months VASa* RMDQC*

Yang et al., 2018 (39) 3 h VASa* NDIC*
PGICC*

/ No. patients with adverse drug 
reaction
2/18 (11.1%) [Fatigue]
2/18 (11.1%) [Dizziness]
2/18 (11.1%) [Bruising]

None

1 days VASa* NDIC*
PGICC*

3 days VASa* NDIC*
PGICC*

aDecrease value or increase value vs control. bSimilar outcome in experimental vs control. CImprovement or worsening value versus control
*Statistically significant differences.
AT: after treatment; h: hours; KOOS: Knee Injury and Osteoarthritis Outcome Score; min: minutes; NDI: Neck Disability Index; ODQ: Oswestry Low Back Pain 
Disability Questionnaire; PGIC: Patient Global Impression of Change; RMDQ: Roland Morris Disability Questionnaire; ROM: range of movement; VAS: visual 
analogue scale.
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pregnancy, known hypersensitivity to administered 
substances, coagulation disorders (33). Monticone et 
al. (35) and Moretti et al. (36) did not clearly report the 
exclusion criteria for the mesotherapy group.

The mean age of study populations ranged from 
31.0 years (34) to 53.5 years (standard deviation (SD) 
2.64) (26).

The mesotherapy treatment protocol was hetero-
geneous in terms of injected drugs, administration 
technique, associated treatments, frequency and total 
number of sessions. In all studies the injected drugs were 
NSAIDs, corticosteroids, local analgesics and muscle 
relaxants, of different types and concentrations, alone 
or variously combined; mesotherapy was performed 
in the painful area, via an intradermal or subcutaneous 
route (26, 33–39). Point by point injection was the most 
frequently used technique; 3 studies did not report the 
adopted technique clearly (35–37). The needles used 
for mesotherapy had 27 G (33, 35) or 30 G (26, 34, 36, 
38) diameter, with 4-mm (26, 33, 35, 38) or 6-mm 68 
length; 2 studies did not report the needles characteristics 
clearly (37, 39). Mesotherapy was performed alone in 
all studies (26, 33, 34, 36–39) except for 1 (35), where it 
was combined with stabilization exercise, re-education, 
and a specific pelvic girdle. The therapeutic protocols 
were different in terms of number and frequency of ses-
sions: Kocak (34) and Yang et al. (39) performed a single 
administration; Fathy et al. (33) performed 4 weekly 
administrations; Costantino et al. (26) and Senara et al. 
(38) performed 5 administrations in 2 weeks; Monticone 
et al. (35) performed 2 administrations a week for 4 
weeks; Moretti et al. (36) performed 2 administrations 
a week for 5 weeks; Saggini et al. (37) performed 3 
administrations a week for 3 weeks; the protocol by 
Moretti et al. (36) had the longest duration (5 weeks) 
and the most frequent sessions (2 sessions for 1 week).

Treatments adopted in the control groups were dif-
ferent: most trials compared mesotherapy with systemic 
therapy (26, 33, 34, 37–39), while Monticone et al. (35 
compared mesotherapy with He-Ne laser therapy, and 
Moretti et al. (36) compared mesotherapy with oxygen-
ozone therapy. Follow-up evaluations were different in 
number and time from the first mesotherapy session. The 
earliest follow-up was just after treatment (35), while 
the latest was after 12 months from the first session (34).

Primary outcome: safety
The safety of included studies is shown in Table III. Ad-
verse events reported for mesotherapy were generally few 
and mild. When statistical comparison was reported, no 
difference was found between mesotherapy and control 
groups. In 2 studies (33, 34) no adverse events were no-
ted, either in the mesotherapy group or in control groups.

Yang et al. (39) indicated a list of non-serious 
adverse events, such as nausea, fatigue, numbness, 
sweating, headache, ecchymosis, but the difference 
from the control group was not statistically significant. 

Costantino et al. (26) reported cases of local and tem-
porary bleeding and inflammation signs in the injection 
site, which resolved in a few days in all patients, both 
in the case group and in the control group, immediately 
after the injection; mesotherapy was well-tolerated 
overall and no local or allergic reactions were seen.

Moretti et al. (36) reported that 7 patients in 40 
treated with mesotherapy reported pain in the injection 
site, allergic reaction or return of the pain some hours 
after mesotherapy treatment; no collateral effect was 
seen in the control group.

Saggini et al. (37), Senara et al. (38) and Monticone 
et al. (35) did not clearly report any adverse events.

Secondary outcome: efficacy
All the studies evaluated reported a reduction in pain, 
as measured by VAS (26, 33–39) with a statistically 
significant difference after treatment in 6 studies (26, 
33–35, 38, 39). 

The Forest plot (Fig. 2) reports a synthesis of the 
standardized mean difference (effect size) of the VAS 
obtained from mesotherapy and control groups. Pos-
sible publication bias was assessed using a Funnel plot 
of the effect size against its standard error. The result 
of the Funnel plot is represented in Fig. 3.

The meta-analysis indicates that patients treated with 
mesotherapy had a lower VAS score of pain after tre-
atment, or, in other words, a greater reduction in pain, 
with an effect size of –0.868 (95% CI –1.509; –0.227).

The difference between experimental and control 
groups was statistically significant in 5 studies (33–35, 
37, 39); in contrast, oxygen-ozone therapy was found 
to be more effective than mesotherapy in the reduction 
of pain (35); in one study (36) no statistical intergroup 
comparison was found.

Four studies evaluated and documented an improve-
ment in function, as measured by different validated fun-
ctional scales: the Roland Morris Disability Questionn-
aire (RMDQ) and/or Oswestry Low Back Pain Disability 
Questionnaire (ODQ) and/or range of motion (ROM) for 
the low back (26, 38), the Neck Disability Index (NDI) 
for the neck (39), the Knee Injury and Osteoarthritis 
Outcome Score (KOOS) for the knee (37). Statistically 
significant improvement was found after treatment in all 
studies (26, 37–39) and between mesotherapy and control 
group in 2 of those 3 studies (38–39). In one study (36) 
no statistical intergroup analysis was found.

Moreover, Yang et al. (39) evaluated and documen-
ted an improvement in self-reported evaluation scales, 

J Rehabil Med 53, 2021
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measured using questionnaires, regarding patients’ 
opinions about the effectiveness of the proposed me-
sotherapy and satisfaction. The same author (39) also 
found that patients treated with mesotherapy had a 
lower score in the Patient Global Impression of Change 
(PGIC) on day 3.

Furthermore, Monticone et al. (35) evaluated and 
documented improvement in Laslett’s test and Men 
test for sacroiliac dysfunction: both test were negative 
at the end of mesotherapy treatment.

DISCUSSION

This review found that mesotherapy seems to be a safe 
procedure, with mild and temporary adverse events. A 
statistically significant reduction in visual analogue scale 
(VAS) score in comparison with the control group in all 
trials except one, was recognised. Reported side-effects 
were: nausea, fatigue, numbness, sweating, headache, 
ecchymosis, temporary bleeding and signs of inflamma-
tion, pain at the injection site, allergic reaction, and pain 
relapse. Conversely, Moretti et al. (36) reported side-
effects only in the mesotherapy group (7 in 40 patients: 
14% of the whole population, having experienced pain 
in the injected sites, pain relapse and allergic reaction) 
and not in the control group treated with oxygen-ozone 
therapy. Since the author did not clearly report the exclu-
sion criteria for the study or the specific musculoskeletal 
diseases of the patients reporting these side-effects, no 
specific conclusion can be drawn about these data.

Mesotherapy proved efficient in treatment of local 
pain and functional limitations caused by a variety of 
musculoskeletal conditions, and a statistically signifi-
cant improvement was measured in outcome evaluation 
scales. With one exception, (35) the evaluated studies 
reported a reduction in pain according to the VAS. 

It is important to note that mesotherapy was used 
alone in 6 of these 7 trials: Monticone et al. (35) asso-
ciated mesotherapy with specific exercise for the pelvic 
girdle to treat sacroiliac dysfunction, and therefore it is 
difficult in this case to determine if the reported posi-
tive outcomes can be attributed to mesotherapy solely.

Five studies (26, 33, 37–39) evaluated and docu-
mented a significant improvement in patients’ function, 
as measured with the appropriate evaluation scales 
(RMDQ, ODQ, ROM, NDI, KOOS). In all of these 
studies, mesotherapy was the sole intervention.

Mesotherapy characteristics, such as number of ses-
sions, frequency of application, drugs injected, were 
heterogeneous between studies. Mesotherapy techni-
que, as well as needle sizes and diameters, were not 
always reported, hence no conclusions can be drawn 
about a possible specific correlation with outcomes.

Senara et al. (38) compared conventional mesoth-
erapy, bee venom mesotherapy, and systemic therapy. 

Because of its large availability and utilization, the cur-
rent study considered only conventional mesotherapy 
(using NSAIDs, local anaesthetic and glucocorticoid). 
Notably, bee venom mesotherapy was equally effective 
and well tolerated as conventional mesotherapy and 
pain reduction and functional improvement were re-
ported to be statistically greater in patients treated with 
mesotherapy in comparison with different types of in-
terventions in the control groups in at least 1 follow-up.

The most frequent indication for treatment was low 
back pain with (33) or without (26, 35, 38) radiculo-
pathy. Monticone et al. (35) treated patients with low 
back pain and sacroiliac dysfunction. Different muscu-
loskeletal conditions were examined in the remaining 
studies (non-specific neck pain, pes anserine bursitis 
in knee osteoarthritis, acute musculoskeletal injuries, 
tendinopathies and entrapment syndromes of the limbs) 
(34, 36, 37, 39). 

The treatments used in the control groups were 
also heterogeneous: while 6 of the included studies 
compared mesotherapy with systemic therapy with 
various anti-inflammatory drugs (NSAIDs and/or 
glucocorticoids), Monticone et al. (35) used physical 
therapy with He-Ne laser, and Moretti et al. (36) used 
oxygen-ozone therapy. 

All the studies reported a significant reduction in 
pain, and the difference was statistically greater in the 
mesotherapy group in comparison with control groups 
in 5 studies (33–35, 38, 39). Four of these 5 studies 
used mesotherapy alone, while Monticone et al. (35) 
added physiotherapy and a pelvic girdle too, hence it 
is difficult to state whether these better results can be 
attributed to mesotherapy alone. The diseases in which 
mesotherapy achieved better pain reduction were low 
back pain (33–35, 38) and non-specific neck pain (39). 
Costantino et al. (26) showed that mesotherapy was 
equally effective as systemic therapy, but using half 
of the total pharmacological dosage. 

One could conclude that mesotherapy is at least 
as effective as systemic therapy in the treatment of 
low back pain and more effective in the treatment of 
specific neck pain. However, some studies did not 
clearly report pain duration, so we cannot draw further 
conclusions.

Among the 5 studies evaluating patients’ function, 
Senara et al. (38) and Yang et al. (39) reported that 
functional improvement was significantly better in the 
mesotherapy group than in the control groups. Both of 
these studies used mesotherapy alone and compared it 
with systemic therapy. Patients included were affected 
by low back pain and non-specific neck pain. Fathy et 
al. (33) and Saggini et al. (37) used mesotherapy alone, 
and documented a functional improvement, although 
without statistical difference, from control groups. 
Costantino et al. (26) also showed similar improve-
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ment in functional disability in the daily life activity, 
with a 50% reduction in dosage of drugs (NSAIDs 
(ketoprofen) and corticosteroid (methylprednisolone).

Study limitations 
The analysed studies showed different algorithms and 
test procedures. In some cases test procedures were 
not clearly reported. Different diseases were treated 
and different therapies were used in control groups. 
When interpreting the results of the current study, the 
substantial heterogeneity of the included studies must 
be taken into account.

More research is needed in this field, especially met-
hodologically robust RCTs with adequate samples to 
enable statistical analysis. Further studies should use a 
standardized mesotherapy protocol, with a specific set 
of injected active agents, administration route, needle 
characteristics, number and frequency of administra-
tion sessions, comparing outcomes with control groups 
with the optimum available disease-specific treatment 
option, or at least with an adequate pharmacological 
systemic therapy, in order to draw more precise con-
clusions about the safety and efficacy of mesotherapy 
in the musculoskeletal field.

Conclusion
Mesotherapy was found to be a safe procedure with 
mild and temporary side-effects, such as nausea, 
fatigue, numbness, sweating, headache, ecchymosis, 
bleeding, pain and local reaction at the injection site. 
Use of mesotherapy proved to be more effective than 
systemic therapy for  statistically significant pain re-
duction and functional improvement in the treatment 
of non-specific neck pain and low back pain, and had 
no more side-effects than systemic therapy. 

Since musculoskeletal disorders are best managed 
with multidisciplinary care, and mesotherapy may be 
effective in pain relief and functional improvement, it 
could allow patients early access to rehabilitation ser-
vices, such as physiotherapy and occupational therapy, 
leading to better outcomes in terms of independence 
in the activities of daily life. Hence, mesotherapy 
may be a viable option for use in the management of 
painful and disabling musculoskeletal conditions in 
clinical practice.
The authors have no conflicts of interest to declare.
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