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ABSTRACT

Myofascial pain syndrome is among the most common cause of physical disability and severe chronic muscle pain and
affect millions of people worldwide. So far muscle stretching exercises and some therapeutic interventions have been
recommended with various effects.

Sixty-six patients with myofascial pain syndrome due to trigger points in trapezius muscle were included in this study.
Patients were divided randomly into 2 groups of 33 patients: group 1; medicinal leech therapy group, group 2; platelet rich
plasma injection group. To the first group, 4 medicinal leech were applied to the trigger points 2 times in a 4 week interval.
To the second group, a total of 2 ml platelet rich plasma was administered to each trigger point 2 times in a 4 week
interval. All patients had also taught and given trapezius muscle stretching exercises for ten minutes as a daily diary
schedule for 12 weeks.

At the end of the study there was a significant decrease in visual analogue scale scores in both groups, while a significant
increase in pain threshold values in medicinal leech therapy group (p<0.05). Significant differences were found between
groups in short form-36 pain, general health and vitality scores in favor of leech therapy group (p <0.05).

Although both methods were found effective in the treatment of myofascial pain syndrome, the clinical efficacy of
medicinal leech therapy was greater than platelet rich plasma. Leech therapy seems to be an effective and reliable treatment

option when added to muscle stretching exercises in myofascial pain syndrome.
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Introduction

Myofascial pain syndrome (MPS) is characterized
by pain and muscle spasms caused by trigger
points in the muscles and/or facial tension bands,
accompanied by tenderness, a limited range of

motion, stiffness, fatigue, and sometimes
autonomic  dysfunction (abnormal sweating,
lacrimation, dermal flushing, vasomotot

symptoms, and body temperature changes) (1,2).

Previous studies reported that 30-50% of patients
presenting with musculoskeletal complaints had
symptoms associated with MPS. (3,4) This rate
was reported to be as high as 85% in studies
performed in chronic pain centers.3,4 The trigger
point in a muscle with MPS is a constant

nociceptive peripheral input source, leading to
central and peripheral sensitization. Trigger points
comprise focal points of about 2-5 mm in
diameter located in the taut band of any skeletal
muscle (3,5). A trigger point produces pain and a
local twitch response  during  palpation  and
compression (3,5). Trigger points can be detected
in a single skeleton muscle, as well as in more than
one muscle at the same time (5).

According to the energy crisis theory proposed by
Simons et al., (6,7) Calcium in the sarcoplasmic

reticulum is released when muscle tissue is
traumatized,  which  initiates uncontrolled
physiological contractions. When these

contractions continue for a long time, they cause
the release of  bradykinin, prostaglandin,
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potassium, serotonin, substance P, and leukotriene
in muscle, resulting in local tenderness and pain.
Subsequently, vasoconstriction occurs by reflex
stimulation, and the blood flow in the muscle
decreases significantly to prevent the resulting
metabolic activity spreading to other regions.
Thus, the amount of ATP in the muscle decreases,
with the result that the energy requirements of the
muscle cannot be met (6-9). For this reason, local
physiological contractions turn into contractions
resulting from the inability to meet energy needs
of muscle. This leads to spontaneous metabolic
activity and a vicious cycle, with increasing
numbers of muscle spasms giving rise to local
muscle sensitivity (6-9).

Many studies have reported positive results of a
wide variety of treatment options for MPS. Such
options include Tender Point (TP) injections with
botulinum toxin or local anesthetics, dry needling,

acupuncture, Transcutaneous FElectrical Nerve
Stimulation (TENS), biofeedback, spray
(vapocoolant spray) and stretch exercises,

antidepressants, NSAIDs, muscle relaxants, and
other medications (4,10). Medicinal leech therapy
was also proven to be an effective treatment
option for some painful musculoskeletal
conditions (11,12).  Previous studies reported
effective and long-lasting pain relief in many pain
conditions after leech therapy (11,12). The pain
relief properties in medicinal leech therapy are
based on leech saliva, which increases vascularity
and contains therapeutic ingredients with
thrombolytic, anti-inflammatory, and
anticoagulant effects (12,13). Leech saliva also has
lymphatic ~ and  blood-circulation  enhancing
properties due to its vaso-relaxant components
(12,13).

Platelet-rich plasma (PRP), a plasma component
obtained by centrifuging whole blood, contains a
higher concentration of platelets than that found
in whole blood.14 The presence of numerous
growth factors in PRP has led to the use of PRP
injections as a  treatment for  various
musculoskeletal diseases (14-10). The
hyperphysiological concentration of platelets in
PRP means it accelerates the healing process of
tendons, ligaments, cartilage, and muscle injuries,
as demonstrated in animal experiments and human
studies (14-16). A number of studies attributed the
therapeutic effect of PRP in musculoskeletal
tissues to it inducing cell proliferation, collagen
synthesis, and increased vascularity (14-10).
Furthermore, studies showed that PRP in vitro
and in animal studies had positive effects on gene

expression, matrix synthesis, and vascularization
in tendons and tendon cells (14-16).

Based on the energy crisis theory, theory of
Simons et al., (6) As both medicinal leech therapy
and PRP enhance vascularization and the
microcirculation, we investigated the potential
effectiveness of medicinal leech therapy and PRP
injections as treatment methods for MPS.

Material and methods

Study Design: This study included 66 patients
(females, #» = 38; males, #» =28) with MPS who
applied to physical medicine and rehabilitation and
rheumatology clinics in our university hospital,
between September 2014 and March 2017. The
university’s ethics committee approved the study.
The participants were informed about MPS, the
study, the treatment to be applied, and methods of
MPS prevention. The trial was performed in
accordance with the Declaration of Helsinki, and
written informed consent was obtained from all
subjects prior to the study.

The patient’s appointment form was taken from
every included patient. A detailed anamnesis was
obtained, and systemic examinations were
performed. MPS was diagnosed according to the
criteria defined by Travel and Simons and
expanded by Rosen (6,7).

Inclusion and Exclusion Criteria: This lists the
inclusion criteria; trapezoidal MPS, aged between
18 and 50 y, levels of acute phase reactions in the
normal range, normal complete blood count, and
normal liver and kidney function laboratory tests.
The exclusion criteria were refusal to participate in
the study; inflammatory rheumatic disease;
fibromyalgia syndrome according to the American
College of Rheumatology 1990 criteria injection
site infection; invasive treatment or surgery in the
last 6 mo; aged older than 50 y or younger than 18
y; any systemic chronic disease, bleeding diathesis,
malignancy, or psychiatric illness; and use of
antithrombotic  drugs, heparin, low-molecule
heparin, coumadin, and their derivatives in the last
week.

Study Course: The current study was a 12-wk,
prospective, single-blinded, randomized controlled
study. The patients were randomly divided into
two groups (# =33 in each group). Group 1
received medicinal leech therapy group, and group
2 received PRP injections. The patients were not
given any analgesics other than paracetamol when
necessary as an analgesic.
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The PRP injection or medicinal leech therapy was
repeated 4 wk after the first treatment session. An
expert blinded to the treatment conducted the
pre- assessment and post-treatment assessments.

The patients underwent clinical evaluations for
four times. The evaluation times were as follows:
1) at baseline, 2) before the second treatment
session (4 wk post-treatment), 3) 4 wk after the
second treatment session (8 wk post-treatment),
and 4) 8 wk after the second treatment session (12
wk post-treatment).

Medicinal Leech Therapy: Medicinal leeches
(Hirudo verbana, 3—5 cm long) were purchased from
Hirusan™, Samsun, Turkey. The trigger point in
the trapezius muscle was identified and marked
with a pen, and the skin was cleaned with a
suitable antiseptic agent. As leeches are sensitive
to odor, the skin was washed with pure water to
eliminate any odor. Four sterile leeches were
applied to the trigger point. The leeches were
allowed to suck blood through the skin for 20
min. They were then removed from the skin by
smelling alcohol to leech using a cotton swab
soaked in alcohol. This procedure was repeated
again 4 wk after the first application.

Platelet-rich Plasma (PRP) Injection: Platelet-
rich  plasma (PRP) prepared  from
approximately 12 ml of cubital venous blood
obtained from each patient and then centrifuged
using an 9001:2008 ISO certified centrifuge in the
the department’s laboratory (Nuve™ NF800R,
Ankara). Microscopic counting was
performed to ensure that the absolute platelet
count was at least 1 million platelets/cc. Under
aseptic conditions, approximately 2 cc of the
obtained autologous PRP fraction was injected
using a 21-gauge injector, with 0.5 ml injected per
trigger point. The 3 points surrounding the trigger
point were also injected. This procedure was
repeated 4 wk after the first application.

was

manual

All patients were also taught trapezius muscle
stretching exercises, which they were instructed to
perform for 10 min each day and record this activity
in a daily diary.

Evaluation of the Treatment Effectiveness:
The primary outcome measures were pain, as
assessed using a 10 cm visual analogue scale (VAS)
and the pressure pain threshold on the trigger
points, which as determined using algometric
measurements. The secondary outcome measures
were quality of life, which was evaluated using
Short Form-36 and psychological status. The latter
was assessed using the Beck depression scale.

In the VAS assessment, the patients were advised
about the operation of the scale, with 0 denoting
no pain, 5 signifying moderate pain, and 10
denoting the most severe pain. The patients were
asked to mark their pain at rest and function on
the 10-cm VAS line. This evaluation was
conducted 4 times, as follows: VAS1, at baseline;
VAS2, before the second treatment session (4 wk
post-treatment); VAS3, 4 wk after the second
treatment session (8 wk post-treatment); and
VAS4, 8 wk after the second treatment session (12
wk post-treatment).

The pressure pain threshold of the trigger points
was measured using a Digital Force Gauge™
sensor (model: SH-200), which consists of a 1-cm
diameter metal pad at the tip, connected to a
digital dial plate that can measure the pressure in
kilograms (kg). Continuous pressure was applied
by pressing the metal disk on the skin. The
amount of applied pressure can be seen on the
electronic screen through the metal piston. The
applied pressure was increased in increments of
approximately 1 kg/sec. The initial pressure at
which the patient felt pain was recorded in
kilograms (kg). The procedure was repeated 3
times at intervals of 60 sec to evaluate the mean
pressure pain threshold (expressed in kilograms
[kg]). The pressure pain threshold was evaluated 4
times: PT1, at baseline; PT2, before the second
treatment session (4 wk post-treatment); PT3, 4
wk after the second treatment session (8 wk post-
treatment); and PT4, 8 wk after the second
treatment session (12 wk post-treatment).

SF-36, a 36-item short-form health survey, was
used as a general quality of life scale. This form
examines physical function, social function, role
limitations due to physical problems, role
limitations due to emotional problems, mental
health, fitness, pain, and general health. In the SF-
36 survey, items address positive, as well as
negative, health status. For each dimension, the
scores of the items are coded and converted into a
scaled scale from 0 (worst health status) to 100
(best health status). The Short-form 36 survey was
administered before the treatment (at baseline)
and 8 wk after the second treatment session (12
wk post-treatment).

The Beck depression scale consists of 21
questions in total. This scale, which is organized
as a questionnaire, requires patients to select the
most appropriate statement. Hach item consists of
four statements, which are ranked using a 3-point
scale based on the severity of depression, with 0 =
I do not feel depressed, and 3 = I feel depressed
most of the time. The highest score is 63. On this
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Seventy-nine consecutiv
patients with myofascial pain
syndrome could have been
recruited in the study

Exclusion/inclusion criteria
(n=14)

Total number of patients
registered and randomized
(N=66)

(exercises+leech therapy)

(exercises+platelet rich plasma group)

|

Patients have been recruited in the study
Group 1: (N=33)

!

Evaluation time; at 4 week Losses:
N=4 and Reasons;
Lost of follow-up; (N=4)

!

Outcome data
Evaluation Time; at 8 week and 12 week
Losses: N=2 and Reasons;
Emigration from city; (N=1) Lost of
follow-up: (N=1)
Group A: Patients with data: (N)=27

Fig. 1. Flow Chart of the Study

scale, 0-3 points denote no depression, 14-24
denote moderate depression, and more than 25
signify depression. This scale was
administered before the treatment (at baseline)
and 8 wk after the second treatment session (12
wk post-treatment).

severe

Statistical Analysis: Statistical analyses were
petformed using SPSS, version 16.0 software
(SPSS Inc., Chicago, IL, USA), and the
significance level was p < 0.05. The Kolmogorov—
Smirnov test was performed to test the normal
distribution of the data. the Kolmogorov—Smirnov
test showed that all the data had a normal
distribution. A paired #test or the Wilcoxon test
was used to compatre pre- and post-intervention

!

Patients have been recruited in the study
Group 2: (N=33)

!

Evaluation time; at 4 week Losses:
N=2 and Reasons;
Lost of follow-up: (N=2)

!

Outcome data
Evaluation Time at 8 week and 12 week
Losses: N=1 and reasons;
Lost of follow-up: (N=1)
Group B: Patients with data: (N)=30

values for each treatment within the same group.
For data with a normal distribution, the student’s
#-test or the Mann—Whitney U test was performed
to compare between-group differences in the
measured parameters before and after the
intervention. Analysis of variance was used to
comparison of visual analogue scale (VAS) and
pain threshold (PT) values within group. The
Duncan multiple test was used to determine the
significant differences in the analysis of variance.

Results

Demographic Data: Of the 66 included patients,
57 patients completed the study. Six patients in
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Table 1. Demographic Properties of the Subjects Completed the Study

Demographic properties

Group 1 (Leech Therapy) Mean®tSD

Grup 2 (PRP) Mean* SD

Age 32.5316.93 33.11%£7.18
Gender N N
Female 17 18
Male 10 12

Table 2. Comparison of Visual Analogue Scale (Vas) And Pain Treshold (Pt) Values Within Group

VAS 1 VAS 2 VAS 3 VAS 4
VAS (10 em scale) MeantSD Mean +SD Mean £SD Mean +SD P value
Group 1 (Leech therapy) 6.17+1.63 4.32+2.32 3.12+2.41 2.94+2.16 0.000*
Group 2 (PRP treatment) 6.01+1.56 4.48+2.01 4.46+1.93 4.23+2.22 0.026**
. PT 1 PT 2 PT 3 PT 4
Pain Treshold (PT) (kg) Mean+SD MeantSD MeantSD Mean £SD P value
Group 1 (Leech Therapy) 3.35£0.86 3.4210.94 3.98%1.02 4.12£1.62 0.007***
Group 2 (PRP group) 3.55+0.54 3.5710.68 3.47%0.85 3.4310.92 0.126 ¢

p<0.05 significance* Statistically significant difference between VAS1 and VAS4 in group 1** Statistically
significant difference between VAS1 and VAS4 in group 2 (PT: Pain Treshold)*** Statistically significant difference
between PT1 and PT4 in group 1. ¢ Not statistically difference between PT1 and PT4 in group 2, Evaluation
times; VAS1, PT1. At baseline VAS2, PT2. Before the second treatment session (at 4 week) VAS3, PT3. After 4
weeks from the second treatment session (at 8 week). VAS4, PT4. After 8 weeks from the second treatment session

(at 12 week)

Table 3. Comparison of the differences between pre- and post-treatment values of Visual Analogue Scale

(VAS) and pain threshold (PT) between groups

Groups Group 1 Mean*SD Group 2 Mean*SD P value
VAS 1-VAS 2 1.83%£1.78 1.06£1.95 0.326
VAS 1-VAS 3 2.92%1.89 1.78%2.06 0.024*
VAS 1-VAS 4 3.03+1.74 1.81£2.17 0.018*
PT 2-PT 1 0.13+0.75 0.09+0.47 0.217
PT 3-PT 1 0.56+0.88 -0.10£0.41 0.001*
PT 4-PT 1 0.63+1.13 -0.14%0.39 0.001*

*»<0.05 significance Evaluation times; VAS1, PT1. At baseline VAS2, PT2. Before the second treatment session (at 4
week) VAS3, PT3. After 4 weeks from the second treatment session (at 8 week). VAS4, PT4. After 8§ weeks from
the second treatment session (at 12 week).

the medicinal leech therapy and 3 patients in the
PRP group were lost to follow-up (Fig. 1, Table
1). There was no a significant between-group
difference in the age or gender of the patients (p >
0.05).

Side Effects: Only minor transient local dermal
allergic reactions lasting up to 10 d were observed
in 8 patients in group 1 (medicinal leech therapy
group). Minor bleeding after leech therapy
continued for up to 12 h in 13 patients. No
dermal infections due to the PRP injections or
medicinal leech therapy were observed. No patient
was excluded from the study because of side
effects.

Evaluation of Treatment Efficacy: The VAS
(VAS4 and VAS1) were significantly
improved at the end of the study as compared
with the baseline values in both groups according
to Duncan multiple comparison test (p < 0.05)
(Table 2). There was no statistically significant
between-group difference in the VAS values at the
4 wk evaluation as compared with the baseline
values (p> 0.05) (Table 3). However, there was a
statistically significant between-group difference
in the VAS values 8 and 12 wk post-treatment, in
favor of group 1 (medicinal leech therapy group)
each time (p < 0.01) (Table 3).

At the end of the study, there was a significant
increase in the pain threshold values in group 1

values
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Table 4. Comparison of the Beck depression scale and SF-36 values within group

Scale No of Group

Beck depression scale

Physical function

Physical role
restriction

Pain
General health
Vitality

Social function

Emotional role
restriction

Mental health

SF-36 Parameters

Group 1 (MeantSD)
Group 2 (MeantSD)
Group 1 (MeantSD)
Group 2 (MeantSD)
Group 1 (Mean®SD)
Group 2 (Mean*SD)
Group 1 (Mean®SD)
Group 2 (Mean*SD)
Group 1 (Mean®SD)
Group 2 (Mean*SD)
Group 1 (Mean®SD)
Group 2 (Mean®SD)
Group 1 (Mean®SD)
Group 2 (Mean*SD)
Group 1 (Mean®SD)
Group 2 (Mean*SD)
Group 1 (Mean®SD)
Group 2 (Mean®SD)

Before treatment  After treatment* P value
10.94£6.78 9.4616.73 0.136
11.13x7.04 10.08+6.64 0.364
71.32%£24.14 72.661£22.32 0,342
69.88+£21.04 70.24%23.34 0.464
49.75+36.87 52.65132.43 0.256
50.66%+28.79 51.08%30.62 0.682
38.94123.73 59.65124.64 0.000%*
39.02+22.13 50.72+19.24 0.032%*
52.56%+18.67 60.84%+17.29 0.028%*
51.95%+17.45 54.431+18.64 0.642
48.37119.18 54.47+18.31 0.044%*
47.64120.06 50.57+18.72 0.536
60.42+22.47 69.89+21.85 0.027%*
61.91£22.76 65.69%£22.77 0.367
42.54133.72 46.53132.84 0.258
41.43+31.34 45.35+33.11 0.435
55.73+17.12 62.76%+15.83 0.028%*
56.42+15.48 58.86%+16.52 0.693

*After 8 weeks from 2nd treatment session (at 12 week), ** p<0.05 significance

Table 5. Comparison of pre- and post-treatment values (at 12 week) data change of SF 36 parameters

between groups

Group 1 Group 2
SF 36 parameters (Medicinal Leech Therapy) (PRP treatment group) P value
(Mean®SD) (MeantSD)
Physical function 1.07+17.04 0.63£14.58 0.264
Physical role restriction 3.76£19.13 2.46+17.54 0.626
Pain 20.84%£19.63 12.71£15.88 0.024*
General health 8.18+£12.64 3.42£13.28 0.038*
Vitality 5.56%15.64 3.06£17.15 0.048*
Social function 8.17+£21.24 5.02£26.17 0.442
Emotional role restriction 4.82+31.56 4.29%£29.25 0.873
Mental health 6.06£14.21 3.22%17.65 0.216

*p<0.05 significance

(medicinal leech therapy group). There was no
statistically significant difference between the
groups in the increase in pain threshold values at
the 4 wk evaluation as compared with the baseline
values according to Duncan multiple comparison
test (p > 0.05) (Table 2). However, there was a
statistically significant difference between-group
difference in the increase in the pain threshold
values at the 8 and 12 wk post-treatment, in favor
of group 1 (medicinal leech therapy group) (p <
0.05) (Table 3). Although the Beck depression
scale scores decreased at the 12 k evaluation in
both groups, the finding was not statistically
significant (p > 0.05) (Table 4).

At the 12 wk evaluation, there were statistically
significant improvements in SF-36 pain, general
health, vitality, social function, and mental health
items in group 1 (medicinal leech therapy group)
as compared with the baseline (p < 0.05) (Table 4),
whereas only the pain item on SF-36 improved
significantly in group 2 (PRP injection group) (p <
0.05) (Table 4). As compared with the baseline, at
the 12 wk evaluation, there were statistically
significant between-group differences in SF-36
pain, general health, and vitality scores, in favor of

group 1 (leech therapy group) (p < 0.05) (Table 5).
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Discussion

No other published studies appear to have
assessed the efficacy of medicinal leech therapy
and PRP injections as treatments for MPS. The
findings of the current study confirm that both
medicinal leech therapy and PRP injection are
effective treatments for MPS. In the present study,
the clinical efficacy of medicinal leech therapy was
better than that of PRP. This finding suggest that
medicinal leech therapy may be a new, effective,
fast and reliable treatment option for MPS
because its therapeutic action comprises almost all
clinical aspects of MPS. The reduction in pain
after the PRP injections into the trigger points
also suggests that PRP therapy is effective for pain
relief in MPS.

Myofascial pain syndrome (MPS) is among the
most common causes of physical disability and
severe chronic muscle pain and affects millions of
people worldwide.3 It 1is characterized by
extremely tender myofascial trigger points (MTPs)
and causes motor, sensory, and autonomic
symptoms (3,9). Direct trauma or muscle overuse
and/or ovetload during recreational, sports, or
occupational activities that involve maximal or
submaximal concentric or eccentric contraction or
sustained or repetitive low-level contractions can
lead to the development of MTP. A muscle energy
crisis occurs when muscle use exceeds muscle
energy availability (6). Muscle healing in MPS is a
difficult and complex process, as the cycle of pain,
local physiological contractions, spontaneous
metabolic activity, and energy crisis must be
broken for restoration of muscle function (4).

Medicinal leech therapy has been used since ancient
times as a treatment for a variety of diseases, most
of which had pain symptoms (12). In the current
study, the VAS scores of the patients with MPS
decreased significantly, and the pain threshold
values increased significantly in the medicinal
leech therapy group. Compared to the baseline, at
the end of the study, there were statistically
significant between-group differences in SF-36
pain, general health, and vitality scores, in favor of
the medicinal leech therapy group. Thus far,
medicinal leech therapy has been used successfully
in the treatment of flap surgery (skin grafting),
extremity vein diseases, and
musculoskeletal diseases, such as epicondylitis,
osteoarthritis, and musculoskeletal pain. (18-21).
Previous research showed that pain relief after
leech therapy was effective, rapid, and long-lasting
in many disorders (18-21). Its mode of action is
linked to the amount of blood withdrawal and the

various

injection of leech saliva into tissues (12). Leech
saliva contains more than 100 analgesic and anti-
inflammatory substances, as well as bioactive
molecules with anti-coagulant, thrombolytic,
vasodilatory, anti-edematous, and lymphatic and
blood-circulation enhancing properties (11). These
bioactive molecules may eliminate the muscle
energy crisis and hypoxia in MTPs and resolve
MPS by restoring the damaged microcirculatory
function, vascular permeability, and bioenergetic
status of the muscle.

Platelet-rich  plasma  (PRP) prepared from
autologous blood contains bioactive
proteins and growth factors. Although extensive
in vitro and in vivo trials have verified the efficacy
and safety of PRP and growth factors in
the muscle healing process, (16,17) no studies
have focused on its effects on MPS. The muscle
recovery process in MPS may be modulated by the
bioactive proteins and growth factors in PRP
activating or ameliorating the process of muscle
repair. To date, approximately 300 different
bioactive molecules have been found in platelet
(PLT) granules (22), Many bioactive molecules in
PLT granules may play a role in muscle
regeneration.23 These include angiogenic factors,
such as angiogenin and vascular endothelial
growth factor, and hemostatic factors, such as
fibrinogen, Von Willebrand factor, and factor V.
Other bioactive molecules that may contribute to
muscle regeneration include proteases, such as
matrix metalloproteinases 2 and 9, as well as
growth factors, such as IGF-1, IGF-2, PDGEF,
TGF-A, EGF, and FGF.23 Additional factors that
may be involved in muscle regeneration include
necrotic factors and many cytokines, such as
TNFa and B, as well as serotonin, polyphosphates,
calcium ions, and adenosine diphosphate, all of
which are involved in PLT activation.23 All these
bioactive molecules in PRP may break the energy
crisis, pain, and contraction cycle seen in MPS and
may play a role in the muscle regeneration
process. Recent research showed that PRP
decreased inflammation and promoted
regeneration of injured skeletal muscle (16,17,23).
In this study, as compared with the baseline
values, both the VAS values and SF-36 pain scores
were significantly improved in the PRP group at
the end of the study. There is a need for in vivo
and in vitro trials focusing on this topic.

various

Limitations of the Study: Our study has some
limitations. First, it did not include a randomized
placebo group. Second, MTP resolution in
muscles was not confirmed by radiological US,
MRI elastography, and neuromuscular
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electromyography, or
investigations.

histopathological

This study is unique in that it assesses the efficacy
of medicinal leech therapy and PRP injections in
the treatment of MPS. The findings confirmed
that both medicinal leech therapy and PRP
injections effective in MPS treatment,
although the clinical efficacy of medicinal leech
therapy was greater than that of PRP. As the
therapeutic actions of medicinal leech therapy
cover almost all clinical aspects of MPS, it may be
a promising, effective, fast, and reliable treatment
option. Still there is a need for randomized clinical
trials that include radiological and
histopathological investigations to draw firm
conclusions about the effectiveness of medicinal
leech therapy and PRP injections for MPS.

were
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