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Abstract

mild and moderate KOA.

Objective: To investigate the effects of mesotherapy in patients with mild to moderate knee osteoarthritis (KOA).
Methods: The study included 43 patients (56 knees) who were randomly assigned to either the mesotherapy group (MG,
n=28) or the saline group (SG, n=28) and received a total of 4 weekly mesotherapy (MG) or saline injections (SG). Pain,
functional status and quality of life were evaluated by a Visual Analogue Scale (VAS), the Western Ontario Universities
Osteoarthritis Index (WOMAC) and the Short Form-36 (SF-36) subscales at baseline and at 8 and 16 weeks of follow-up.
Results: A total of 39 patients (52 knees) completed the study. Eight weeks after treatment, a significant improvement
was found in VAS pain scores, WOMAC scores and physical component scores (PCS) of the SF-36 in both groups compared
to baseline (p<0.05). The VAS activity pain score, WOMAC-pain, WOMAC-physical function and WOMAC-total scores were
found to have decreased significantly in the MG compared to the SG (p<0.001) at both 8 weeks and 16 weeks. The
PCS scores significantly improved in the MG compared to the SG at 8- and 16-week follow-ups (p<0.001 and p<0.001,
respectively). Conclusions: Mesotherapy is a well-tolerated, safe and effective alternative treatment option in patients with
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Introduction

Osteoarthritis (OA) is a degenerative joint disease that
significantly affects the quality of life (QoL) of patients by
causing pain and functional limitation, which increases in
frequency with aging, obesity and joint injuries. Although
the exact pathogenesis of OA is not fully defined, the OA
pathophysiology is characterized by structural changes
in articular cartilage, subchondral bone, ligaments,
capsule, synovial membrane and periarticular muscles'?.
Current guidelines recommend pharmacologic therapies,
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intraarticular injections, and physical, psychosocial and
mind-body approaches for the management of knee
osteoarthritis (KOA)*“. Paracetamol and non-steroidal
anti-inflammatory drugs (NSAIDs) are frequently used in
pharmacological treatments. Although the effects of oral
NSAIDs vary between different doses and drug types, they
have been shown to be associated with clinically significant
improvement in both pain and function in OA'. However, due
to the gastrointestinal, renal and cardiovascular side effects
of NSAIDs, their use is limited in some patients®¢. Therefore,
the demand for alternative OA treatments is increasing.
Mesotherapy is a treatment technique consisting of a
series of injections of pharmacological substances into the
surface layer of the skin, first described by Dr. Michel Pistor
in 19587, The purpose of this treatment is to obtain direct
and prolonged pharmacological effects at a local site. The
slow diffusion of the drug allows low-dose drug use relative
to the systemic route, as well as a synergistic effect with
other pharmacological and non-pharmacological therapies.
The Italian Society of Mesotherapy released a consensus
report regarding the use of mesotherapy, its indications,
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contraindications and scientific evidence®. Although the
exact mechanism of mesotherapy is unknown, several
studies have shown a prolonged concentration of drugs in
local tissues following intradermal injections compared to
intramuscular injections™®. Mrejen et al. conducted a study
to determine whether there was a difference between the
diffusion of products injected into the dermis at depths of
4 mm and 10 mm. Their study revealed that the product
injected at a depth of 10 mm diffuses rapidly and reaches the
circulatory system faster than when injected at 4 mm. Based
on the aforementioned study, it has been recommended that
injections not be made with a depth greater than 4 mm?®.

A systematic review by Faetani et al. reported that
mesotherapy may be effective in pain relief and functional
improvement in musculoskeletal pain and that it could allow
patients early access to rehabilitation, leading to better
QoL'°. However, only a limited number of randomized-
controlled studies have examined the effect of mesotherapy
in KOA%'''2_ The aim of our study was to compare the efficacy
of mesotherapy versus saline injections in reducing the pain
and improving the function and QoL of patients with KOA.

Materials and Methods

In this prospective, randomized, single-blind, placebo-
controlled study, 90 consecutive patients with KOA
were recruited. A total of 43 patients (56 knees) aged
50-75 years, who attended the physical medicine and
rehabilitation outpatient clinic between April 2020 and
September 2020 and met the eligibility criteria, were
included in the study. Inclusion criteria were a diagnosis of
KOA according to clinical criteria of the American College
of Rheumatology'® that did not respond to conservative
therapies such as oral or topical NSAIDs and physical
therapy, with symptom duration of at least 3 months,
and grade 2 or 3 (mild or moderate) KOA according to
Kellgren-Lawrence classification'®. Clinical diagnosis of
KOA is made on the basis of symptoms including pain, brief
morning stiffness, and functional limitations and physical
examination findings such as crepitus, restricted or painful
movement, joint tenderness, and bony enlargement'=.

According to the treatment algorithm published by the
Italian Mesotherapy Association in 20128, patients with a
knee activity pain Visual Analogue Scale (VAS) score of
5-7 were included. The exclusion criteria were as follows:
presence of severe deformity in the lower extremity, history
of surgical intervention in the lower extremity in the last
6 months, previously diagnosed rheumatologic disease,
physical therapy and intra- or periarticular injection to the
knee during the past 3 months, history of major traumain the
lower extremity in the previous 3 months, presence of major
depression, history of drug allergies, presence of neuropathic
pain, and patients on anticoagulant drugs (low molecular
weight heparin, warfarin) or with bleeding disorders.

The participants were randomly assigned to the
mesotherapy group (MG, n=28) or the saline group (SG,
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n=28), according to the order of inclusion using the computer-
generated randomization method by an independent blinded
researcher. The patients were blinded to the saline and
mesotherapy injections. No blinding was performed for the
injector or data assessors.

Interventions

Mesotherapy injection was applied using point-to-point
and nappage technique with disposable sterile syringes
with 30G x 4 mm needle (Meso-Relle, Biotekne, SRL, Italy).
The injection contained a mix of 1 mL of 1% lidocaine (2%
Jetmonal, Adeka Pharma Co., Istanbul, Turkey); 1 mL of
meloxicam 3:1 diluted with saline (Melox 15 mg/1.5 ml; Nobel
Pharma Co., Istanbul, Turkey), 20 mg/1 mL of pentoxifylline
(Trentilin 100 mg, Santa Pharma Co., Istanbul, Turkey) and
1000 mcg/1 mL cyanocobalamine (Dodex 1000 mcg/1 mL
Deva Holding Pharma Co., Istanbul, Turkey) for each session.
In the mesotherapy group, point-to-point technique (injection
depth of 4 mm, perpendicular to the skin) was applied to 4
points on the anterior aspect of the knee and 2 points on the
posterior aspect of the knee by palpating the most painful
points. Additionally, nappage technique (injection depth of 2
mm, at a 45-degree angle to the skin) was applied diagonally
to the front of the knee for 5 rows around the patella.
lllustrations of injection sites are presented in Figure 2. The
order of drug withdrawal into the syringe was as follows:
lidocaine, pentoxyfilline, cyanocobalamine and meloxicam.
In the control group, in contrast to mesotherapy injections,
2 mL of saline injections were administered subcutaneously
to randomly chosen points on the knee with disposable
sterile syringes with 30G x 4 mm needles. Injection area
was prepped with alcohol-based disinfectant. In both groups,
each patient received injection treatments once a week for a
total of 4 weeks.

All participants were advised only to take acetaminophen
when needed and avoid using any other anti-inflammatory
medication and starting new therapy including physiotherapy,
and applying cold or hot-pack for their KOA during this study
period. The study flow chart is shown in Figure 1.

Outcome Measures

Pain severity were evaluated using the VAS; pain, stiffness,
and physical function were evaluated using the Western
Ontario and McMaster Universities Osteoarthritis Index
(WOMAQ); and QoL was evaluated using the Short Form-36
(SF-36) health survey at the baseline, at 8 weeks, and at 16
weeks.

The levels of pain during activity, at rest and at night in the
last 24 hours were evaluated by the VAS and scored from
O to 10, with O indicating no pain and 10 the worst pain'®.
Knee-specific symptoms were asked based on the following
question: “Please rate the average pain that you've had in
your right/left knee in the last 24 hours during activity.”

The WOMAC is the most widely used health status
measurement instrument to evaluate the course of the
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Figure 1. Flow chart.
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Figure 2. Injection sites used for mesotherapy. (a) anterior point-to-point technique; (b) nappage technique.
N )
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Table 1. Homogeneity of demographic and clinical variables between the two groups at baseline.

MG (n=28)

SG (n=28)

Mean £SD Mean £SD

Age (years) 59.4+6.9 61.247.1 0.444°
Body Mass Index (kg/m?) 28.4+4.9 29+4.1 0.649°
Duration of symptoms (months) 9.5+7.6 9.2+6.6 0.873°
Sex

Women 19 90.5 14 77.8

Men 2 9.5 4 22.2 0.:273"
Job
Housewife 15 71.4 12 66.7
Active employee 2 9.5 (0] 0.284°
Retired 4 19 6 33.3
Kellgren-Lawrence grading

Grade 2 8 29.6 9 36

0.625°

Grade 3 19 70.4 16 67.3
Location of symptoms

Right 1" 40.7 4 16

Left 4 14.8 7 28 0.124°

Both 12 44.4 14 56
?Independent Samples t-Test (a=0,05), °Chi Square (a=0,05), SD, standard deviation; MG, mesotherapy group; SG, saline group.

disease or response to treatment in patients with OA. It
consists of 24 items over 3 subscales- 5 for pain, 2 for joint
stiffness and 17 for physical function; each itemis scoredon a
5 five-point Likert scale, with higher scores indicating worse
pain, more stiffness and more functional limitations'e. The
validity and reliability of the Turkish version of the WOMAC
have been confirmed'.

The SF-36 is a frequently used measurement tool to
evaluate the QoL of patients with rheumatic diseases such
as KOA. It evaluates a total of 8 health areas: physical
functioning, physical role, bodily pain, general health,
vitality, social functioning, emotional role and mental
health'®. The physical health subscale scores can be
summarized into a physical component summary (PCS)
score, while the mental health subscale scores can be
summarized into a mental component summary (MCS)
score'®. These two summary components were used in
the study for statistical analysis to reduce the number of
statistical comparisons. The summary subscale scores
range from O to 100, with higher scores indicating a better
health status. The validity and reliability of the SF-36 have
been confirmed for the Turkish population?®.

Statistical Analysis

The sample size was determined based on a statistical
analysis that considered data from previous studies on
injection therapy in KOAZ?'. A total sample size of 25 patients
in each group would be needed to have a power of 80% at
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a significance level of 5% to obtain the modest effect size
(0.75). Due to the dropout rate of 10%, the corrected number
of subjects was found to be 28 in each group. All data were
analyzed using the SPSS (Statistical Package for the Social
Science) software version 22.0 (IBM Corp., Armonk, NY) and
are given as meanztstandard deviation. The Friedman test was
used for three related samples, and the Wilcoxon signed-rank
test was used for two related samples, for WOMAC scores
(total, pain, stiffness and physical function), VAS-activity
pain, and PCS and MCS scores. Comparisons between the
two groups were done using the Mann-Whitney U test.

Results

Of the 56 participants included in the study (Figure 1),
one withdrew from the study to receive another treatment
for the knee (n=1 in the MG), and three others were lost
to follow-up (n=3 in the SG); these participants were
not included in the statistical analysis. Thirteen patients
were diagnosed with bilateral KOA and 30 patients with
unilateral KOA. No significant difference was determined
between the groups in terms of all demographic and clinical
characteristics (Table 1).

Baseline Outcome Measures

There was a significant difference in the WOMAC-stiffness
(p=0.040) and PCS scores of the SF-36 (p=0.036) at baseline
between the groups (Table 2); however, no significant
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Table 2. Homogeneity of outcome variables between the two groups at baseline.

MG (n=28) SG (n=28)

Pain activity (VAS) 6.6+0.6 6.5£0.9 0.931

Pain at rest (VAS) 1.9+2.4 1.2+2.2 0.190

Pain at night (VAS) 2.1+2.5 1.9+2.4 0.791

WOMAC-pain 9+4.4 7.4+3.2 0.138
WOMAC-stiffness 3.7+2.2 2.4+2.3 0.040
WOMAC-physical function 30.5+13.8 25.6+11.3 0.212
WOMAC-total 43.2+19.5 35.4x15.6 0.138

SF-36, PCS (0-100) 32.1£7.7 36+6,6 0.036

SF-36, MCS (0-100) 46.5+8.5 48.3+8.9 0.431
“Mann-Whitney U test (a=0,05). MCS, mental component summary; MG, mesotherapy group; PCS, physical component summary;
SG, saline group; SD, standard deviation; SF-36, short form-36; VAS, visual analogue scale; WOMAC, Western Ontario Universities
Osteoarthritis Index.

differences were observed for other outcome measures
(p>0.05).

The VAS activity painand WOMAC-pain scores significantly
decreased at 8 weeks (p<0.001 and p<0.001, respectively)
and 16 weeks (p<0.001 and p<0.001, respectively) after
the treatment in the MG compared to the SG (Table 3). The
WOMAC-stiffness and WOMAC-physical function scores also
decreasedinthe MG at 8 (p=0.001 and p<0.001, respectively)
and 16 weeks (p<0.001 and p<0.001, respectively) after the
treatment compared to the SG (Table 3).

The VAS rest pain scores significantly decreased in the MG
at 8 (p=0.025) and 16 weeks (p=0.006) after the treatment
compared to the SG, while the VAS nocturnal pain scores
decreased only in the MG at 8 weeks after the treatment
(p=0.043). In the SF-36 subgroup analysis, the PCS scores
showed a significant increase in the MG at both 8 (p<0.001)
and 16 weeks (p<0.001) after the treatment compared to the
SG. However, no significant difference was found in the MCS
scores of the SF-36 between the groups (Table 3).

The treatments were well tolerated by the patients. A
mild, but not very disturbing burning sensation for a short
period of time during the needle insertion was described by
almost all the patients. Five patients (n=3, MG; n=2, SG) had
bruising at the needle insertion site, which disappeared in the
following days. Side effects such as allergies, dizziness and
infection were not observed.

Discussion

The main finding of our study was significant pain relief
obtained with the mesotherapy injections compared to the
saline injections in patients with mild and moderate KOA. This
positive effect can occur within 4 weeks post-injection and
remain beneficial up to 3 months. Moreover, mesotherapy
was effective for improving the functional status and health-
related QoL. Several studies investigating the effectiveness
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of mesotherapy in various musculoskeletal pain conditions
have reported favorable results'''2:22:25,

The design of the studies and treatment protocols applied
for mesotherapy in patients for musculoskeletal pain
conditions differ. Most of the studies compared mesotherapy
with oral NSAIDs; however, we evaluated the efficacy of
mesotherapy compared with saline injection. A meta-analysis
demonstrated that placebo injections have a significant effect
on pain and function in patients with KOAZ?¢; therefore, in our
study, saline injection was determined as the control group
due to the potential placebo effects of injection therapies.
Saggini et al. compared sodium diclofenac mesotherapy
(1 mL of 25 mg/mL 3 times a week for 3 weeks) and oral
sodium diclofenac (50 mg/day for 3 weeks) treatments in
a total of 117 patients with pes anserine bursitis associated
with grade-2 Kellgren Lawrence KOA''. The primary
outcome measures were pain intensity, as assessed by
VAS, and ability in daily life activities based on Knee Injury
and Osteoarthritis Outcome Score, which were evaluated at
baseline and at 30, 60 and 90 days after the last treatment.
The authors noted that both treatments significantly reduced
pain levels and disability in daily life activities, which was
maintained for up to 3 months only in the mesotherapy
group. In another controlled study, the efficacy of piroxicam
mesotherapy and oral piroxicam treatments were evaluated
in KOA'?2, One group of patients received subcutaneous
piroxicam mesotherapy injections consisting of 20 mg/1 mL
of piroxicam and 2 mL of 2% lidocaine 2 times at a 10-day
interval to painful points around the knee (2-6 points), and
the patients in the oral treatment group were prescribed 20
mg of piroxicam daily for 10 days. The authors reported that
there was no significant difference between the two groups
at any time on the VAS score, but that improvements in the
WOMAC and the Oxford Knee Scale scores were significant in
the mesotherapy group at 2, 4, and 8 weeks of follow-up'2.
In previous studies, mesotherapy injections in KOA led to
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Table 3. Changes in outcome measure values between the groups from the baseline to 8-week and 16-week after the treatment.

Outcomes

Baseline

MeanzSD, Median (Min-Max)

8-week vs Baseline

16-week vs Baseline

Pain at activity MG 6.6+0.6, 7 (5-7) 3.4+1.3, 3 (0-6) 3.3+1.6, 3 (0-7) <0.001 <0.001
<0.001 <0.001
VAS, (0-10) SG 6.5+0.8, 7 (5-7) 5.0+0.9, 5 (3-7) 6.3+0.8, 6 (5-8) <0.001 0.265
Pain at rest MG 1.9+2.4,0 (0-7) 0.4+0.9, 0 (0-3) 0.4+0.8, 0 (0-3) 0.003 0.003
0.025 0.006
VAS, (0-10) SG 1.2+2.2,0(0-7) 0.9+1.7, 0 (0-6) 1.3+2.1,0(0-8) 0.203 0.756
Pain at night MG 2.1£2.5, 2 (0-7) 0.9+1.6, 0 (0-5) 0.8+1.6, 0 (0-6) 0.001 0.003
0.043 0.066
VAS, (0-10) SG 1.9+2.4,0 (0-7) 1.5+2.2,0(0-7) 1.6+2.3,0(0-8) 0.014 0.084
WOMAC-Pain MG 9+4.4,7 (3-17) 3.6+2.5, 3 (0-12) 3.3+3.6, 2 (0-16) <0.001 <0.001
<0.001 <0.001
(0-20) SG 7.4+3.2,6 (4-16) 5.6+3.4,4 (2-15) 7.6+3.6,7 (3-16) 0.001 0.597
WOMAC-Stiffness MG 3.7+2.2,4 (0-7) 1.2+1.5, 1 (0-5) 0.9+1.5, 0 (0-6) <0.001 0.001 <0.001 <0.001
(0-8) SG 2.4+2.3,2(0-8) 1.7+1.8, 1 (0-6) 2.4+2.1,2(0-7) 0.018 ) 0.713 )
WOMAC-Physical MG 30.5+13.8, 27 (7-57) 14.6+8.9, 13 (3-36) 12.9+10.9, 10 (3-48) <0.001 <0.001
. <0.001 <0.001
function (0-68) SG 25.6+11.3, 25 (4-58) 20.7+8.9, 18 (3-38) 25.1£10.5, 23 (8-50) <0.001 0.463
WOMAC-Total MG 43.2+19.5, 40 (13-80) 19.3+12, 19 (4-52) 17.1£15.4, 13 (3-66) <0.001 <0.001
<0.001 <0.001
(0-96) SG 35.4+15.6, 33 (9-79) 28.0+13.2, 23 (6-57) 35+15.1, 30 (12-71) <0.001 0.499
SF-36, PCS MG 32.1+£7.7, 32 (21.5-50.7) 42.9+6.7,43.2 (29.1-56.6) | 44.2+7.1,46 (24.1-56.2) <0.001 <©0.001 <0.001 <0.001
(0-100) SG 36.0+6.6, 37.1 (19.7-47.3) 39.4+5.6, 39 (26.8-50.9) | 36.9+5.8, 37.2 (23.6-47.3) <0.001 ' 0.113 )
SF-36, MCS MG 46.5+8.5, 48.2 (32.7-58.5) | 47.845.6,48.6 (34.2-57.3) | 48.2+5.7,48.9 (34.2-56.8) 0.380 0.384 0.196 0963
(0-100) SG 48.3+8.9, 51 (27.1-58) 48.049.8, 50 (24.4-61.2) 48.7+9.7, 51 (26.9-63.8) 0.056 ) 0913 )
MCS, mental component summary; MG, mesotherapy group; PCS, physical component summary; SG, saline group; SD, standard deviation; SF-36, short form-36; VAS, visual analogue scale;
WOMAC, Western Ontario Universities Osteoarthritis Index. Within Group Comparison, * Wilcoxon S Rank test, (a=0,05). Between Groups Comparison, ‘Mann Whitney U test, (a=0,05).

clinically important improvements in pain intensity, which was defined as a reduction
of 2 points or 30% in the pain intensity numeric rating scale (NRS)'"'227, Similarly, in
our study, the mean improvement in the VAS activity pain score was 3.3 points for the
MG and 0.2 points for the SG at 16 weeks.

Ferrara et al.?? conducted a retrospective study to compare the effects of
mesotherapy (1 mL saline solution, 0.5 mL of 2% lidocaine hydrochloride and 0.5 mL
of lysine acetylsalicylate) and saline injection in the treatment of chronic spinal pain.
Patients received mesotherapy or saline injection once a week for 5 weeks and were
assessed at baseline, at the end of the 5-week treatment, and at 4 weeks and 12 weeks
post-treatment using VAS, the short-form McGill Pain Questionnaire and the Present
Pain Intensity Scale. The aforementioned study showed that both groups experienced
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significant improvement in all outcome measures at the end of the 5-week treatment;
however, a significant difference in the VAS pain score at 12 weeks was found only
in the mesotherapy group?2. Similarly, in the current study, improvement in the VAS
pain scores of the MG continued until 12 weeks after the last treatment and significant
differences were detected between the two groups.

Chen et al.¢ reported an improvement in biochemical markers and clinical conditions
of patients with KOA who were treated with mesotherapy. In their study, a control group
was treated with 75 mg of oral diclofenac (twice per day) for 3 months, and the patients
in the mesotherapy group received two different protocols depending on the phase
of KOA. Injection techniques including IDP (profound intradermic injection, injection
depth=2-4 mm) and IDS (superficial intradermic injection, injection depth=1-2 mm)
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were used during each session in the mesotherapy group
for both protocols. The efficacy and safety of mesotherapy
were evaluated with WOMAC at baseline and 6 months after
treatment. The authors observed better results and lesser
side effects in the mesotherapy group. Inthe current study, SG
exhibited significant decrease in the activity painand WOMAC
scores when compared with the pre-treatment scores at 8
weeks, MG group showed significant improvements at 8 and
16 weeks when compared to the SG in terms of all outcome
measures except nocturnal pain. Therefore, mesotherapy
appear to be effective, compared with saline injection, in
terms of improving pain and functional status in mild and
moderate KOA. However, the short-term symptom relief
obtained with saline injections may be related with the
potential plasebo effect which demonstrated in clinical trials
for KOA28:29,

Mesotherapy was effective in improving the QoL of
patients. The 33.6% improvement at 8 weeks and 37.7%
improvement at 16 weeks of follow-up in the PCS exceeded
the previously reported minimal clinically important
difference of 12% between baseline and 3 months after
treatment3°. These results indicated that the improvement
observed in the SF-36 PCS was compatible with the results
obtained for the evaluation of pain and functional status. In
previous studies, significant improvements were noted in the
self-reported knee-specific QoL assessment based on the
WOMAC®'2, However, in this study, QoL was evaluated in a
more detailed way using the SF-36. Significant improvements
were found in both groups at the 8-week follow-up, but the
increase was statistically significant only in the MG for both
follow-up timelines.

Other injection therapies such as platelet-rich plasma
(PRP) and prolotherapy injections are commonly used in
KOA. Rabago et al.?' investigated the effects of dextrose
prolotherapy in a total of 90 patients with chronic knee pain
associated with KOA. The patients were randomized into
three groups and followed up for 52 weeks. The first group
received dextrose prolotherapy injections, the second saline
injections and the third group received a home exercise
program. A significant improvement was found in the mean
total WOMAC score in the dextrose prolotherapy group at 52
weeks after treatment compared to the other groups. The
changes in the mean total WOMAC score at 12 weeks after
treatment was 13.31 points in the dextrose prolotherapy
group, 8.19 points in the saline injection group and 4.26
points in the exercise group compared to the pre-treatment
scores. In our study, WOMAC score changes evaluated at 12
weeks after the treatment compared to baseline were 26.1
points for the mesotherapy injection group and 0.4 points
for the saline injection group. Further studies with larger
samples and longer-term findings are needed to compare the
effectiveness of different injection therapies in KOA.

Studies have shown that synovitis and OA progression are
closely related; therefore, the inhibition of inflammation is
important in the treatment of OA3'. The role of NSAIDs in OA
treatment is provided by the anti-inflammatory and analgesic
effects of mesotherapy®. In previous studies, mesotherapy
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injections were administered with different ingredients and
protocols, and it has been shown that different NSAIDs are
effective in mesotherapy in the treatment of KOA-related
pain®'"12, Therefore, due to NSAIDs with their potential
anti-inflammatory and analgesic effects, NSAIDs have an
important contribution.

In the current study, mesotherapy were performed as
4 weekly administrations, point-to-point technique and
nappage technique. In light of the results of randomized
controlled studies on the efficacy of mesotherapy in
musculoskeletal disorders, the mesotherapy treatment
protocol used in our study was determined®'°. However,
no consensus has yet been reached regarding how
frequently the injections should be applied, or which
application procedures should be preferred. Additionally,
the mesotherapy treatment protocol was heterogeneous in
terms of injected drugs®2. Patients were treated with a drug
mixture containing NSAID in addition to local analgesic,
vasodilator, cyanocobalamine, and physiological saline
solution. In the vast majority of mesotherapy protocols,
either lidocaine 1% (for acute conditions) or procaine
1% (for chronic conditions) without epinephrine is used
to minimize the pain of the procedure. Pentoxifylline is
also commonly used and is believed to increase local
tissue microcirculation, and facilitate metabolic waste
elimination®3. Cyanocobalamine is not typically used for
mesotherapy in musculoskeletal disorders. However,
previous studies have shown that neuropathic-like pain
and pain sensitization are present in patients with KOA34,
Therefore, the drugs used for mesotherapy in the current
study might have affected our results and their variability.

Strengths and limitations of the study

The main strength of this study is its prospective and
randomized-controlled design. In the literature review, no
similar studies comparing the effects of mesotherapy and
saline injections in KOA were found. However, a limited
number of studies have compared the effectiveness of
mesotherapy and oral NSAIDs with different protocols in
patients with KOA®''2, Therefore, we believe that the data
obtained in our study is important due to their contribution
to the scientific literature and clinical practice. Another
of the study’s strengthens is its use of different evaluation
parameters, such as physical function, joint stiffness and QoL
measurements.

The main limitation of the study was that randomization
was indirectly affected in patients who had bilateral knee
injections. However, we aimed to maintain the patient’s
blindness by using same application procedures and the
color of the drug solution during the application to both
knees of the same patient. Riddle et al. investigated the
relationship between pain intensity and function in patients
with unilateral and bilateral symptomatic KOA and noted
that pain intensity affected patient-based reporting tests
and performance-based tests in different ways, depending
on whether the knee pain was unilateral or bilateral®®. It has
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been stated that unilateral or bilateral knee pain is most
associated with WOMAC scores and less with walking tests
(performance-based tests). Additionally, the difference
between the two groups in WOMAC-stiffness and PCS scores
of the SF-36 at baseline may also have affected the results.
Moreover, the efficacy of NSAIDs may be more pronounced
immediately after treatment, but control evaluations were
made 4 weeks after the last treatment in our study. A further
point to consider is that all of the participants were advised
to continue their routine daily life activities, and they were
warned to avoid any physiotherapy sessions throughout
the study. In addition, the participants were recommended
to take only acetaminophen as needed. However, we did
not report drug consumption and participation in training
program during the follow-up period. Thus, potential additive
or synergistic effects of these active treatments should be
considered when interpreting the results of our study.

OA is a leading cause of disability, and its prevalence
and burden will likely increase with progressive ageing.
Thus, limited treatment options and the various comorbid
conditions of this population have made the search for new
therapies for KOA a priority. The results of the current study
revealed that mesotherapy seems useful strategy to improve
musculoskeletal symptoms and QoL in individuals with KOA.
Considering the easy-to-apply, and safety of this treatment,
it is believed that mesotherapy may become one of the
promising methods for the treatment of KOA. According
to our knowledge, this study is the first to determine
the effectiveness of mesotherapy comparing with saline
injections on various outcome measures in individuals with
mild and moderate KOA. However, elucidating the effects
of mesotherapy on through comprehensive studies would
further contribute to identifying its optimal clinical use.

In conclusion, the use of mesotherapy in patients with KOA
is a well-tolerated, safe and effective alternative treatment
option that reduces pain and increases functionality and QoL.
Our suggestions for further studies with a larger number of
participants in terms of evaluating the long-term effects of
the treatment are repeated mesotherapy sessions at reqular
intervals supported with performance-based tests as an
objective result.
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