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SUMMARY

Introduction/Objective Knee osteoarthritis is a progressive, degenerative disease of the knee joint
that can eventually lead to disability. Clinical mesotherapy is an intradermal therapy used for injecting
diluted pharmacological substances into the superficial layer of the skin at multiple points. The objec-
tives of this study were to determine the therapeutic effect of mesotherapy on pain in patients with knee
osteoarthritis treated with a mixture of Zodol (Zodol, 30 mg/mL, Hemofarm, Vrsac, Serbia) and lidocaine,
compared to patients with knee osteoarthritis treated with lidocaine alone.

Methods Participants were randomly assigned into two groups. The experimental group, in which patients
were treated with an injection containing a mixture of lidocaine without adrenaline (Lidocainechlorid
1%, 35 mg /3.5 mL, Galenika, Belgrade, Serbia) and of Zodol (Hemofarm). The control group was treated
with lidocaine solution without adrenaline.

Results There is a statistically significant difference in pain intensity after the second dose of mesotherapy
and one month after the fourth dose of mesotherapy. Western Ontario and McMaster Universities Osteoar-
thritis Index scale values were significantly higher in patients in the control group. The frequency of patients
experiencing moderate and severe pain was significantly higher in the control group, while the frequency
of patients reporting no pain or only mild pain was significantly higher in the experimental group.
Conclusion The therapeutic effect of mesotherapy on pain in patients with knee osteoarthritis in experi-
mental group is more effective and longer-lasting compared to patients treated with lidocaine alone.
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INTRODUCTION

Knee osteoarthritis is a degenerative joint dis-
ease that occurs as a result of progressive loss
of articular cartilage. It most commonly affects
older adults. It can be divided into two types:
primary and secondary. Primary osteoarthri-
tis occurs without any apparent cause, while
secondary osteoarthritis can result from other
conditions, most commonly including post-
traumatic and post-surgical states, rickets,
gout, and others. Common clinical symptoms
include knee pain, which develops gradually
and worsens with activity, as well as stiffness
and swelling of the knee. Treatment of knee
osteoarthritis begins with conservative meth-
ods, and if these do not yield results, surgical
treatment is considered [1]. Nonsteroidal anti-
inflammatory drugs (NSAID) are the first line
of treatment for knee osteoarthritis. However,
patients who cannot take these medications or
do not respond to them may try intra-articular
corticosteroid injections, which usually relieve
pain for several weeks. When it comes to non-
pharmacological treatment, patient education,
weight loss (for those who are overweight), and
exercise play important roles. Exercises usually
focus on strengthening the muscles of the lower
limbs, which helps reduce pain and improve
functional status [2].

Clinical mesotherapy

Therapeutic skin injections date back to ancient
Chinese and Indian medicine. In 1958, Michel
Pistor introduced the term “mesotherapy” to
describe the inoculation of drugs into the su-
perficial layer of the skin [3].

Clinical mesotherapy is an intradermal
therapy used to inject diluted pharmacologi-
cal substances into the superficial layer of the
skin at multiple points, at a depth of 3-4 mm.
Specifically, this involves the use of a short
needle to deposit the drug into the dermis.
The intradermal microdeposit modulates the
drug’s kinetics by slowing absorption and pro-
longing the local mechanism of action [3, 4,
5]. This technique involves infiltrating a small
amount of the drug into the superficial layer
of the skin, observing the painful area. When
injected intradermally, the drug diffuses into
the tissues and joints, remaining for a longer
period than with intramuscular administra-
tion. The goal of mesotherapy is to achieve the
therapeutic benefit with lower drug doses when
other options have failed, cannot be used, or are
unavailable [6]. Many localized pain syndromes
benefit from mesotherapy; in fact, mesotherapy
is used to treat localized pain, resulting in im-
proved quality of life [7]. Mesotherapy on pain
is a safe method and has no adverse effects [4].
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The mesotherapy technique involves the inoculation
of the drug using a 4 mm (27G) or 13 mm (30-32G) nee-
dle. The angle of the needle depends on the area being
treated. The technique requires medical and pharmaco-
logical knowledge and must be performed in accordance
with disinfection protocols (appropriate disinfectants are
necessary) using sterile single-use devices [3]. It should
be noted that despite the widespread use of mesotherapy;,
certain uncertainties still exist, and further preclinical
and clinical research is needed to define its role in clinical
practice [6]. Although it has a wide range of applications,
there is still no standardized protocol. For these reasons,
every study conducted in the field of mesotherapy is highly
valuable [8].

METHODS

The study was designed as a prospective randomized,
double-blind study and was conducted at the Clinical
Hospital Center Kosovska Mitrovica, in the Department
of Physical Medicine and Rehabilitation, over a period of
eight weeks. The randomization code was generated used
a computer-generated random number sequence, where
participants was assigned in two groups in 1:1 ratio. The
randomization list was prepared by an independent person
not involved in participant selection. A total of 59 patients
were included in the study - 16 male and 43 female pa-
tients. Although a formal statistical power analysis was not
conducted prior to the start of research, the number of par-
ticipants was sufficient to perform the planned statistical
analysis and to monitor changes in Western Ontario and
McMaster Universities Osteoarthritis Index (WOMACQC)
and visual analogue scale (VAS) at defined time points.
The experimental group consisted of 31 patients, while
the control group included 28 patients. The average age of
patients in the experimental group was 58.7 + 14.5 years,
and in the control group 60.3 + 15 years. The study was
conducted after obtaining written informed consent from
all participants. All patients were diagnosed with knee
osteoarthritis prior to the study. During medical history
taking, attention was paid to possible allergic reactions
to the medication and the use of anticoagulant therapy;,
which are absolute contraindications for performing this
procedure. Pain was assessed using VAS - before the start
of the study, after the second dose, and one month after
the fourth dose. Functional status was assessed using the
WOMAC scale - at the beginning of the study, after the
second dose, and one month after the fourth dose. VAS is
a tool used to measure pain intensity. The scale is typically
a 10-centimeter (or 100-millimeter) line marked from 0
to 10 or 0 to 100. The far-left point represents no pain (0),
while the far-right point represents unbearable pain (10 or
100). Patients mark the point on the line that corresponds
to their current pain intensity. The WOMAC is a question-
naire used to measure osteoarthritis symptoms in patients
with knee or hip osteoarthritis. The scale covers three do-
mains: pain, stiffness, and functional limitations. Results
are measured on a Likert scale from 0 to 4, where zero
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indicates “none” and four indicates “extreme” symptoms.
Higher scores indicate greater levels of pain, stiffness, and
functional impairment.

A detailed medical history was taken from all patients,
followed by a clinical examination and knee radiography.
Participants were randomly assigned into two groups. The
first was the experimental group, in which patients were
treated with an injection containing a mixture of 1 mL of
1% lidocaine without adrenaline (Lidocainechlorid 1%,
35 mg / 3.5 mL, Galenika, Belgrade, Serbia) and 1 mL
of Zodol (Zodol, 30 mg/mL, Hemofarm, Vrsac, Serbia).
The control group was treated with 1 mL of a Lidocaine
solution without adrenaline. The mesotherapy protocol in-
volved the use of sterile, single-use 2.5 mL syringes with a
30G x 4 mm needle, inserted at a 90° angle against the skin.
Each patient received injections once a week, for a total of
four doses, with the fourth dose administered one month
after the third. Patients were treated using the “point-by-
point” technique, targeting painful areas around the knee.

Before enrolment in the study and initiation of meso-
therapy for pain management, participants were fully in-
formed about the study protocol and declared that NSAID
therapy has been discontinued at least 10 days prior to
treatment and that no medications from this group were
used through the duration of the study.

Descriptive methods and statistical hypothesis testing
methods were used for the analysis of primary data. Among
the descriptive statistical methods, measures of central ten-
dency (arithmetic mean and median), measures of variabil-
ity (standard deviation and range), and relative numbers
were applied. For hypothesis testing, the Mann-Whitney
test and the Friedman test were used. Statistical analysis
was performed using the IBM SPSS Statistics for Windows,
Version 21.0. (IBM Corp., Armonk, NY, USA). Statistical
hypotheses were tested at a significance level of 0.05.

Ethics: The approval for conducting this study was ob-
tained from the Ethics Committee of the Health Center in
Kosovska Mitrovica.

RESULTS

A total of 59 patients were included in the study — 16 male
and 43 female patients. The experimental group consisted
of 31 patients, while the control group included 28 patients.
The average age of patients in the experimental group was
58.7 + 14.5 years, and in the control group 60.3 + 15 years.

There is a statistically significant difference in pain in-
tensity according to the WOMAC scale after the second
dose of mesotherapy and one month after the fourth dose.
WOMAC scores were significantly higher in patients in the
control group (Table 1).

Similarly, there is a statistically significant difference in
pain intensity according to the VAS scale after the second
dose of mesotherapy and one month after the fourth dose.
The frequency of patients experiencing moderate and se-
vere pain was significantly higher in the control group,
whereas the frequency of patients with no pain or mild
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Table 1. Pain according to Western Ontario and McMaster Universities Os-

Table 4. Visual analogue scale in experimental group over time

;i%az?r:itriéllgggzp()WOMAC) and visual analogue scale (VAS) in experimental Experimental group nG1) b
Start of the study, n (%)
Parameters Experimental Control No pain /
gr;]r?;];; gr)]r?zuglf; Mik(jJI pain 1 53.2))
Moderate pain 14 (45.2
WOMAC scale at the start of the 68 (28-90) 67 (34-96) 0.843 Severe pain 16 (51.6)
study, median (range) ) After the second dose, n (%)
WOMAC scale after the second 33 (0-64) 55 (20-96) No pain 5(16.1)
dose of mesotherapy, median < 0.001 Mild pain 17 (54.8) <0.001
(range) Moderate pain 9(29)
WOMAC scale one month after 16 (0-64) 66 (26-96) Severe pain /
the fourth dose of mesotherapy, <0.001 After the fourth dose, n (%)
median (range) No pain 20 (64.5)
VAS scaleat the start of the study, Mild pain 9(29)
n (%) Moderate pain 2 (6.5)
No pain / / 0,602 Severe pain /
Mild pain 1(3.2) 0(0) ’
Moderate pain 14 (45.2) 16 (57.1) Table 5. Visual analogue scale over time
Severe pain 16 (51.6) 12 (42.9) Control group n (28) p
VAS scale after the second dose Start of the study, n (%)
of mesotherapy, n (%) No pain /
No pain 5(16.1) 0(0) <0.001 Mild pain /
Mild pain 17 (54.8) 6 (21 .4) Moderate pain 16 (57.1)
Moderate pain 9(29) 16 (57.1) Severe pain 12 (42.9)
Severe pain 0 6(214) After the second dose, n (%)
VAS scale one month after the No pain /
Eoo/l;rth dose of mesotherapy, n Mild pain 6(21.4) <0.001
0 Moderate pain 16 (57.1)
l':l/lc')lgain' 2% (é‘;-)S) 20(;01)) <0.001 Severe pain 6(21.4)
ild pain .
Moderate pain 2(6.5) 13 (46.4) Afti;hpz E“”h dose, n (%) ,
Severe pain 0(0) 13 (46.4) Mild pain 2(7.1)
Moderate pain 13 (46.4)
Table 2. Western Ontario and McMaster Universities Osteoarthritis Severe paiﬁ 13 (46.4)
Index scale in experimental group over time
Experimental group n(31) p
Start of the study, median (range) 68 (28-90) There is a statistically significant difference in the fre-
After the second dose, median (range) 33(0-64) |<0.001 quency of patients in the control group with varying pain
After the fourth dose, median (range) 16 (0-64) intensity according to the VAS scale over time. The fre-
quency of patients with mild pain rises initially and then
;I'ac:ale 3. \INe?stern tC)nltario and MctMaster Universities Osteoarthritis  decreases, while the frequency of patients with moderate
fidex sca’e in contro’ group overime pain stagnates then decreases, and the frequency of pa-
Controfl gr:ou’) S edi n (28) e tients with severe pain decreases at first, but then increases
Start of the study, median (range) 67 (34-96) over time (Table 5).
After the second dose, median (range) 55(20-96) | <0.001
After the fourth dose, median (range) 66 (26-96)

pain was significantly higher in the experimental group
(Table 1).

There is a statistically significant difference in WOMAC
scale values over time in patients in the experimental
group. WOMAC scores decreased significantly over time
(Table 2).

A statistically significant difference in WOMAC scale
value over time was observe in patients in the control
group. WOMAC scores decreased after the second dose,
but increased again after the fourth dose (Table 3).

Also, a statistically significant difference was observed
in the frequency of patients in the experimental group
with varying pain intensity according to the VAS scale over
time. The frequency of patients without pain increases over
time. The frequency of patients with mild pain rises initial-
ly and then decreases, while the frequency of patients with
moderate and severe pain decreases over time (Table 4).
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DISCUSSION

Mesotherapy is recognized as an effective alternative thera-
py for localized pain management [9], with studies demon-
strating a reduction in neck and lower back pain by at least
50% compared to baseline levels [10]. In the context of
acute conditions, Akbas et al. [11] observed that mesother-
apy provides a statistically significantly greater reduction
in pain intensity at 15 minutes, 30 minutes, and 24 hours
post-treatment compared to intravenous dexketoprofen
administration. These findings are further supported by
Costantino et al. [12], who suggested that mesotherapy,
using a combination of lidocaine, ketoprofen, and methyl-
prednisolone, represents a valid alternative to conventional
systemic administration of NSAIDs and corticosteroids for
acute low back pain. Furthermore, it has been shown that
mesotherapy can achieve therapeutic effects equivalent to
systemic drug administration [12], but with a significantly
more favorable safety profile. Specifically, Chen et al. [13]
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noted that mesotherapy resulted in fewer adverse effects,
particularly regarding hemorrhage and WOMAC scores,
when compared to traditional NSAID treatments.

The efficacy of this method extends to chronic syn-
dromes as well. In patients with chronic lumbar syndrome
and chronic thoracic spine pain, studies by Pires et al. [14]
and Koszela et al. [15] both demonstrated that mesother-
apy with type I collagen yields statistically significant im-
provements compared to lidocaine alone. Similarly, Ranieri
et al. [16] reported reduced pain intensity and functional
improvement in patients with bilateral cervicobrachial
syndrome following a six-week treatment protocol.

In our study, the application of a Zodol (Hemofarm) and
lidocaine mixture produced superior results in symptom
reduction for knee osteoarthritis compared to lidocaine
monotherapy. This aligns with the research by Tseveendor;j
et al. [17], who found that a combination of meloxicam and
lidocaine significantly outperformed physiological saline,
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with positive effects appearing within four weeks and last-
ing up to three months. These results are consistent with the
conclusions of Farpour et al. [18], who identified piroxicam
mesotherapy as an effective and safe procedure for patients
with mild to moderate knee osteoarthritis. Collectively,
these data underscore the clinical value of mesotherapy as
a targeted, potent, and safe intervention for both spinal
disorders and osteoarthritis-related pain.

CONCLUSION

The therapeutic effect of mesotherapy on pain in patients
with knee osteoarthritis treated with a mixture of lidocaine
and Zodol (Hemofarm) is more effective and longer-lasting
compared to patients treated with lidocaine alone.
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Tepanujcku edekat mesotepanuje 6ona Kog 601eCHMKa ca OCTEOAPTPUTUCOM

KOJieHa

Matwa Jakwmh'? MeaHa Vnuh'?, Cawa Munuhesnh'?, JywaH Metposuh'? Cawa JoaHosuh'?, AHapujaHa CnacojeBuh’,

Harawa MauyT fykuh?, Jlasap Monusoga', Hukona Muxajnosuh!’

'KnuHnyKo-60HMYKNM LeHTap Kocoscka MutpoBsuLa, KocoBcka Mutposuua, Cpbuja;
2YHuBep3auTeT y MpuwtnHm - Kococka Mutposuua, MeauumHckn dakyntet, Kocoscka Mutposuua, Cpbuja

CAXETAK

YBoa/Lum OcteoapTpnTiC KoNleHa NpeAcTaB/ba AereHepaTrB-
Hy, NporpecrBHy 60N1ecT 3r106a KoneHa Koja Ha Kpajy MoXe A0-
BeCTV A0 MHBanuauTeTa. KnnHnyka mesotepanuja npectaBba
WHTpaAepMasiHy Tepanujy Koja ce KopucTu 3a ybpu3raBare
pa36nakeHrx GapMaKoOLLKMX CyNCTaHLM y NOBPLUMHCKM CJ10j
KoXe Y BuLLe TayaKa. Linsb uctpaxuatba 610 je fa ce yTBpau Te-
panujckin epekat meoTepanuje 6ona Kof 6onecHUKa ca 0cTeo-
APTPUTMCOM KOMNEHA KOjU Cy TPETMpPaH/ MeLlaBMHOM 304011
(30 mg/mL, Xemodapm, Bpwau, Cpbuja) n nugokamHa (nmpo-
KauH-xnopup 1%, 35 mg/ 3,5 mL, TaneHuka, beorpag, Cpbuja),
Y OBHOCY Ha GONECHIKe KOjU Cy TPETUPAHU CaMO NIMLOKANHOM.
Mertope Cryauja je cnpoBefieHa Kao MPOCMEKTMBHA. YUeCcHNL
Cy HacyMnuHo pacnopehenn y fe rpyne. [pBy YnHM ekcnepu-
MeHTaJHa rpyna y Kojoj cy 601eCHULM TPETUPAHN UHjEKLIjOM
Koja je cajpana cmelly nupoKauHa 6e3 agpeHanuHa 1 3ogona
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(Xemodapm). KoHTponHa rpyna 6una je TpetupaHa pactBopom
nrpoKanHa, 6e3 agpeHanuHa.

Pe3syntatu YTBphHeHa je CTaTUCTUYKM 3HaYajHa pa3nimKa Yy NH-
TeH3uTeTy 6oa mocse Jpyre Ao3e Me3oTepanuje 1 Mecell AaHa
HaKoH YeTBpTe A03e Me3oTepanuje. BpegHocTn MHgekca octeo-
apTpuTuca yHBep3uTeTa 3anagHun OHTapuo n Mekmactep 6une
Cy 3HayajHoO BuLe Kof 6onecHUKa y KOHTPOJIHOj rpynu. Yaeo
6onecHuKa Koju ocehajy ymepeH 1 jak 605 610 je 3HauajHO
Beh y KOHTPOJIHOj rpynu, IOK je yaeo 6onecHuka 6e3 6ona un
ca 6narvm 60110M 3HauajHo Behu y eKcrnepuMeHTanHoj rpynu.
3akmyuak MpumeHa me3oTepanuje 6ona Kog 6onecHnKa ca
0CTE0APTPUTUCOM KOJIEHA Y eKCNEPYMEHTANHO] FPymnii NMOKa3a-
na ce epUKacHWjoM 1 IyroTpajHujom y nopehersy ca npuMeHoM
camo nuaoKamHa.

KmbyuHe peun: me3oTtepanuja 60na; 0CTe0apTPUTHC KONEHa;
VHTpafepMasiHa Tepanuja
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