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ABSTRACT

Object�ve: Medial Tibial Stress Syndrome (MTSS) is a sports injury characterized by pain in the middle and lower parts of the tibia. This study aimed to
evaluate the efficacy of extracorporeal shock wave therapy (ESWT) combined with exercise, compared to electrotherapy combined with exercise, in
track and field athletes with MTSS
Mater�als and Methods: Track and field athletes diagnosed with MTSS were divided into two groups. The first group received ESWT, while the second
group underwent electrotherapy. Both groups followed the same exercise program. Outcome measures, including the Visual Analogue Scale (VAS),
Tegner Activity Score, Disablement in the Physically Active Scale Short Form-10 (DPA-SF-10), Lower Extremity Functional Scale (LEFS), Tampa Kinesi‐
ophobia Scale, and obstacle course completion times, were recorded at baseline and after 4 weeks.
Results: Fifty-six participants were enrolled in the study, with a mean age of 23.2 ± 4.8 years (range: 18-40) and a mean BMI of 23.2 ± 2.9 (range: 19-
35). Both treatment approaches resulted in statistically significant improvements in participants' symptoms. However, no significant differences were
observed between the two groups when comparing outcomes before and after treatment.
Conclus�on: ESWT and electrotherapy combined with exercise were found to be similarly effective in the treatment of MTSS.
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ÖZ

Amaç: Medial Tibial Stres Sendromu (MTSS), tibianın orta ve alt kısmında ağrı ile karakterize bir spor yaralanması türüdür. Bu çalışmanın amacı, MTS‐
S'den etkilenen atletlerde egzersiz ile birlikte uygulanan ESWT ve egzersiz ve elektroterapinin etkinliğini göstermektir.
Gereç ve Yöntem: MTSS tanısı alan atletizm sporcuları iki gruba ayrıldı. Birinci gruba ESWT tedavisi, ikinci gruba ise elektroterapi uygulandı. Her iki gru‐
ba da aynı egzersiz programı uygulandı. Başlangıçta ve 4 hafta sonunda Görsel Analog Skala, Tegner Aktivite Skoru, Fiziksel Olarak Aktif Olanlarda
Engellilik Ölçeği Kısa Form-10, Alt Ekstremite Fonksiyonel Ölçeği, Tampa Kinezyofobi Ölçeği ve engelli parkuru tamamlama süreleri kaydedildi.
Bulgular: Çalışmaya toplam 56 katılımcı dâhil edilmiştir. Katılımcıların ortalama yaşı 23,2 ± 4,8 yıl (18-40 arası) ve ortalama VKİ'si 23,2 ± 2,9 (19-35
arası) olarak belirlenmiştir. Her iki tedavi yöntemi ile hastaların semptomlarında istatistiksel olarak anlamlı iyileşme kaydedilmiştir. Ancak, tedavi öncesi
ve sonrası gruplar arasında anlamlı bir fark bulunmamıştır.
Sonuç: Egzersiz programına eklenen ESWT ve elektroterapi tedavileri MTSS tedavisindeki etkileri benzer bulunmuştur.

Anahtar Sözcükler: MTSS, ESWT, egzersiz, sporcu

INTRODUCTION
Med�al T�b�al Stress Syndrome (MTSS), also known as sh�n
spl�nts or t�b�al per�ost�t�s, �s a sports �njury character�zed
by pa�n �n the m�d and lower parts of the t�b�a (1-3). Th�s
pa�n commonly occurs dur�ng sports or phys�cal act�v�t�es
(1). The d�agnost�c cr�ter�a for MTSS were def�ned by Yates
and Wh�te (4). Wh�le MTSS generally has a favorable prog-
nos�s, �t can progress to a chron�c cond�t�on and lead to
d�sab�l�ty.

Th�s �njury �s a frequent cause of leg pa�n �n m�l�tary per-
sonnel and athletes, w�th a prevalence rang�ng from 4% to
35% �n these populat�ons (5,6). Approx�mately 60-80% of
cases are assoc�ated w�th musculoskeletal overload (3).
Overtra�n�ng and lower-extrem�ty phys�cal act�v�ty contr�-
bute to stress react�ons �n bones, as conf�rmed by �mag�ng
stud�es. These stress react�ons are cons�dered precursors to
stress fractures, wh�ch d��er from MTSS by present�ng w�th
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more local�zed pa�n on percuss�on and requ�r�ng d�st�nct
treatment and management strateg�es (1,5,7).

Accord�ng to Moen et al.'s bone stress react�on theory, bone
marrow oedema �nd�cates bone remodell�ng result�ng from
overload �n �nd�v�duals exper�enc�ng repet�t�ve stra�n �n the
lower l�mb (8). Exceed�ng a certa�n threshold of load due to
m�croscop�c fat�gue (m�cro les�ons) can tr�gger cl�n�cal s�gns
and symptoms (9).

Research on spec�f�c treatments for MTSS rema�ns l�m�ted.
In the acute phase, recommended treatments �nclude rest,
ant�-�n�ammatory med�cat�ons, analges�cs, and var�ous
conservat�ve approaches such as cryotherapy, electrothe-
rapy, laser therapy, acupuncture, orthot�cs, foot orthoses,
prolotherapy, compress�on, cort�costero�d �nject�ons, and
k�nes�o tap�ng. Fasc�otomy �n the poster�or superf�c�al com-
partment of the leg has also been performed, but a def�n�t�-
ve therapeut�c approach rema�ns undef�ned (5,10,11). Des-
p�te treatment, cl�n�cal courses o�en �nvolve prolonged pe-
r�ods of relapse (5). Recovery t�me for recru�ts and recreat�-
onal athletes has been reported to be 70-72 days (12).

Extracorporeal shock wave therapy (ESWT) �s commonly
used to treat sports �njur�es (13,14). FDA-approved for plan-
tar fasc��t�s, �t boasts an e��cacy rate of over 90% and �s
also used for cond�t�ons such as lateral and med�al ep�-
condylopath�es, Ach�lles tend�nopathy, calc�f�c tend�no-
pathy, and calcaneal spurs (15,16). Although there are few
stud�es on the e�ect�veness of ESWT for MTSS, some degree
of controversy ex�sts �n the l�terature (5,6,17,18). Electrothe-
rapy has also been documented as a conservat�ve treatment
for MTSS (19,20), but no or�g�nal research has spec�f�cally
addressed �ts use �n th�s context. Although electrotherapy
�s w�dely used �n cl�n�cal pract�ce to allev�ate pa�n and ac-
celerate heal�ng, ev�dence for �ts e�ect�veness �n MTSS tre-
atment rema�ns scarce.

Th�s study a�ms to evaluate the e��cacy of ESWT comb�ned
w�th exerc�se and electrotherapy comb�ned w�th exerc�se �n
track and f�eld athletes w�th MTSS.

MATERIAL and METHODS
Th�s study �ncluded track and f�eld athletes d�agnosed w�th
MTSS at the Sports Med�c�ne outpat�ent cl�n�c. Part�c�pants
were aged 18-40 years, male or female, w�th symptoms las-
t�ng at least three weeks and a d�agnos�s of MTSS w�th�n
the preced�ng three months (from July 2023).

Exclus�on cr�ter�a �ncluded: Current or prev�ous rad�olog�-
cal ev�dence of a stress fracture or other types of fractures,
local �nfect�on or osteomyel�t�s, tumors �n the a�ected area,
compartment syndrome, prev�ous surgery on the same leg,

pr�or use of ESWT for MTSS, current rheumat�c d�sease, co-
agulat�on d�sorders, and pregnancy.

Th�s study was conducted �n accordance w�th the pr�nc�ples
outl�ned �n the Declarat�on of Hels�nk� and was approved
by the local cl�n�cal research eth�cs comm�ttee of Gulhane
Educat�on and Research Hosp�tal (Date: 05/07/2023, Num-
ber: 2023/160). Wr�tten �nformed consent was obta�ned
from all part�c�pants d�agnosed w�th MTSS who agreed to
part�c�pate.

D�agnost�c Cr�ter�a: 
The d�agnos�s of MTSS was based on the follow�ng cr�ter�a:
pat�ents present�ng w�th crural pa�n and tenderness of at
least 5 cm on palpat�on along the posteromed�al border of
the d�stal th�rd of the t�b�a, w�th symptoms typ�cally worse-
n�ng dur�ng or �mmed�ately a�er exerc�se. Rad�ograph�c
ev�dence was used to exclude stress fractures (21).

Part�c�pants were randomly ass�gned to two groups us�ng
strat�f�ed random�zat�on. The f�rst group rece�ved ESWT tre-
atment, wh�le the second group underwent electrotherapy.
Both groups followed the same exerc�se program, w�th
home exerc�ses coord�nated by an exper�enced phys�othe-
rap�st. The home exerc�se program was scheduled once a
week for two days.

ESWT was adm�n�stered to one group us�ng 1500 pulses at a
dosage of 0.20 mJ/mm², once per week for four sess�ons,
w�th the Storz Med�cal Duol�th SD1 dev�ce. The other group
rece�ved quadruple �nterferent�al current therapy tw�ce per
week for four sess�ons, us�ng the Phys�omed Ionoson-Ex-
pert dev�ce (22). Both treatments were performed by an ex-
per�enced phys�otherap�st w�th the pat�ents �n the sup�ne
pos�t�on and the�r legs externally rotated.

For ESWT, l�near movements were appl�ed along the poste-
romed�al border of the t�b�a, mov�ng both prox�mally to d�s-
tally and d�stally to prox�mally. The �nterferent�al current
therapy sess�ons followed a general treatment protocol: 10
m�nutes target�ng analges�a and 20 m�nutes focus�ng on
blood and lymphat�c c�rculat�on, for a total sess�on durat�-
on of 30 m�nutes.

On treatment days, pat�ents also performed superv�sed
exerc�ses w�th a phys�otherap�st. Add�t�onally, they were
�nstructed to complete the same exerc�ses at home tw�ce
per week. The home exerc�se program, based on the study
by Gomez Garc�a et al. (5), lasted 40 m�nutes per sess�on
and �ncluded stretch�ng, res�stance, and core exerc�ses for
the lower extrem�t�es. Pat�ents were further adv�sed to ref-
ra�n from tra�n�ng for the f�rst two weeks a�er d�agnos�s.

Outcome measures, �nclud�ng the V�sual Analogue Scale
(VAS), Tegner Act�v�ty Score, D�sablement �n the Phys�cally
Act�ve Scale (DPA-TR) Short Form-10, Lower Extrem�ty
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Funct�onal Scale, Tampa K�nes�ophob�a Scale, and obstacle
course complet�on t�mes, were recorded at basel�ne and af-
ter four weeks.

The V�sual Analogue Scale (VAS) was employed to quan-
t�fy subject�ve, non-numer�c values by convert�ng them �nto
numer�cal form. The VAS cons�sts of a 100 mm l�ne w�th
two extreme def�n�t�ons of the parameter be�ng assessed at
e�ther end. Pat�ents were �nstructed to �nd�cate the�r cond�-
t�on by draw�ng a l�ne, plac�ng a po�nt, or phys�cally po�n-
t�ng between the def�ned endpo�nts (23). VAS values were
analyzed separately for rest, act�v�ty, and n�ght.

The Tegner Act�v�ty Score was used to evaluate pat�ents'
act�v�ty levels. Th�s scor�ng system ranges from 0 to 10, ba-
sed on the pat�ent's ab�l�ty to perform da�ly l�fe and sports
act�v�t�es. Scores range from 0, �nd�cat�ng cessat�on of act�-
v�ty due to �njury or dysfunct�on, to 10, represent�ng profes-
s�onal sports part�c�pat�on at the nat�onal team level (24).

The D�sablement �n the Phys�cally Act�ve (DPA) Short
Form-10 was used to assess phys�cal act�v�ty l�m�tat�ons �n
pat�ents post-�njury. The Turk�sh val�d�ty and rel�ab�l�ty of
the scale have been establ�shed (DPA-TR Short Form-10)
(25). Th�s scale cons�sts of ten quest�ons d�v�ded �nto three
sub-d�mens�ons, w�th responses scored on a f�ve-po�nt L�-
kert scale. The sub-d�mens�on scores are summed to calcu-
late the total score, wh�ch ranges from a m�n�mum of 10 to a
max�mum of 50. H�gher scores �nd�cate greater phys�cal ac-
t�v�ty l�m�tat�on.

The Lower Extrem�ty Funct�onal Scale (LEFS) �s a 20-�tem
quest�onna�re des�gned to assess lower extrem�ty funct�on
�n pat�ents. Each �tem �s scored on a four-po�nt L�kert scale,
w�th total scores rang�ng from 0 to 80. H�gher scores �nd�ca-
te m�n�mal d���culty w�th lower extrem�ty act�v�t�es, re�ec-
t�ng better funct�onal status. The Turk�sh vers�on of the sca-
le has been val�dated and shown to be rel�able (26).

The Tampa K�nes�ophob�a Scale (TKS) cons�sts of 17 quest�-
ons a�med at quant�fy�ng fear of movement or �njury. It eva-
luates concerns related to �njury/re-�njury and fear-avo-
�dance behav�ors, part�cularly �n work-related tasks. A h�g-
her score corresponds to greater fear of movement. The
Turk�sh vers�on of the scale has been val�dated for rel�ab�-
l�ty (27).

The Obstacle Course �s a standard�zed phys�cal performan-
ce test commonly used �n our country to assess the phys�cal
requ�rements for certa�n occupat�ons. It evaluates ag�l�ty,
strength, and endurance through a ser�es of tasks, wh�ch
part�c�pants complete �n sequence: Start; 2.5 m run, jump; 2
m double-foot jump onto a gymnast�c board, run; 3 m, over-
run; 2 m obstacle cross�ng, run; 3 m, we�ght carry; 16 m,
run; 2.5 m, med�c�ne ball touch; 9 m, complet�ng three to-
uches per lap, run; 2.5 m, somersault: 2 m, run: 4 m, slalom
runn�ng; 6.5 m, run; 3 m, over and under obstacles; 8 m,
run; 3.5 m and f�n�sh.

The Obstacle Course Complet�on T�me serves as a perfor-
mance measure. For healthy �nd�v�duals, women are expec-
ted to complete the course w�th�n 50 seconds, and men w�t-
h�n 48 seconds. Athletes w�th MTSS are typ�cally unable to
meet these benchmarks and requ�re longer complet�on
t�mes.

Stat�st�cal Analys�s

Data analys�s was performed us�ng SPSS vers�on 23.0. Desc-
r�pt�ve stat�st�cs were presented as frequenc�es and percen-
tages for categor�cal var�ables, and as mean, standard dev�-
at�on, m�n�mum and max�mum values for numer�cal var�-
ables. The �ndependent samples t-test was used to compare
two groups, and the pa�red t-test was used to compare pre-
and post-treatment scores. Stat�st�cal s�gn�f�cance was set
at p<0.05.

RESULTS
A total of 56 part�c�pants were enrolled �n the study. The
mean age was 23.2±4.823.2±4.8 years (range: 18-40), and the
mean BMI was 23.2±2.923.2±2.9 (range: 19-35). The demog-
raph�cs of the part�c�pants are summar�zed �n Table 1. No
s�gn�f�cant d��erences were observed between the pre-treat-
ment groups for any parameters except for the rest�ng VAS.
Stat�st�cally s�gn�f�cant �mprovements were �dent�f�ed w�t-
h�n both the ESWT and electrotherapy groups when compa-
r�ng pre- and post-treatment outcomes. The parameter valu-
es w�th�n each group are presented �n Table 2. However, no
s�gn�f�cant d��erences were noted �n the compar�son betwe-
en the two groups a�er treatment. The �nter-group parame-
ter values are deta�led �n Table 3.
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Table 1. Demograph�cs of the pat�ents
All 
N

All 
%

ESWTGroup 
N

ElectrotherapyGroup  
N PValue

Groups ESWT Group 31 55.4 31 -
ElectrotherapyGroup 25 44.6 - 25

Age 23.2±4.8 23.3±4.7 23.0±5.0 0.768
BMI 23.2±2.9 24.1±3.3 22.9±2.1 0.116
Injured s�de R�ght 26 46.4 15 11 0.743Left 30 53.6 16 14
Dom�nant s�de R�ght 48 85.7 28 20 0.272Left 8 14.3 3 5
Gender Male 33 58.9 20 13 0.344Female 23 41.1 11 12
Durat�on of compla�nts (week) 20.2±25.8 17.5±18.7 23.6±32.6 0.385
Tegner 7.3±1.5 7.5±1.4 7.2±1.6 0.511

Table 2. The values of the parameters �n groups
ESWT Group PValue Electrotherapy Group PValueBefore After Before After

OCT 46.3±3.6 43.9±2.8 <0.001 47.1±3.5 45.4±3.3 <0.001
Rest VAS 2.6±2.7 0.2±0.9 <0.001 4.2±2.6 0.3±0.6 <0.001
Act�v�ty VAS 7.6±1.6 2.9±1.8 <0.001 7.7±1.9 3.3±2.0 <0.001
N�ght VAS 1.5±2.3 0.2±0.8 <0.001 1.5±2.6 0.3±0.9 0.010
LEFS 52.5±14.0 69.1±10.2 <0.001 51.2±11.7 68.8±9.2 <0.001
DPA-TR 33.0±13.8 20.4±9.1 <0.001 32.8±10.0 23.5±8.3 <0.001
Tampa 40.3±6.4 36.6±7.9 0.003 41.5±5.5 40.0±5.6 0.151
OCT: Obstacle course complet�on t�mes; VAS: V�sual Analogue Scale; LEFS: Lower Extrem�ty Funct�onal Scale; DPA-TR: D�sablement �n the Phys�cally Act�ve Scale
Short Form-10; Tampa: Tampa K�nes�ophob�a Scale

Table 3. The values of the parameters between the groups
Parameters Treatment T�me All ESWT Group Electrotherapy Group PValue

OCT Before 46.7±3.5 46.3±3.6 47.1±3.5 0.428
After 44.6±3.1 43.9±2.8 45.4±3.3 0.075

Rest VAS Before 3.3±2.8 2.6±2.7 4.2±2.6 0.034*
After 0.3±0.8 0.2±0.9 0.3±0.6 0.896

Act�v�ty VAS Before 7.6±1.7 7.6±1.6 7.7±1.9 0.876
After 3.1±1.9 2.9±1.8 3.3±2.0 0.473

N�ght VAS Before 1.5±2.4 1.5±2.3 1.5±2.6 0.976
After 0.3±0.8 0.2±0.8 0.3±0.9 0.765

LEFS Before 51.9±13.0 52.5±14.0 51.2±11.7 0.704
After 69.0±9.7 69.1±10.2 68.8±9.2 0.915

DPA-TR Before 32.9±12.2 33.0±13.8 32.8±10.0 0.956
After 21.8±8.8 20.4±9.1 23.5±8.3 0.196

Tampa Before 40.8±6.0 40.3±6.4 41.5±5.5 0.490
After 38.1±7.1 36.6±7.9 40.0±5.6 0.740

OCT: Obstacle course complet�on t�mes; VAS: V�sual Analogue Scale; LEFS: Lower Extrem�ty Funct�onal Scale; DPA-TR: D�sablement �n the Phys�cally Act�ve Scale
Short Form-10; Tampa: Tampa K�nes�ophob�a Scale. p value refers to the data analys�s between the groups. * �s used to show that �t �s stat�st�cally s�gn�f�cant.

DISCUSSION
Th�s study demonstrated the e��cacy of two d��erent con-
servat�ve treatments for med�al t�b�al stress syndrome
(MTSS) �n two groups of pat�ents w�th comparable basel�ne
character�st�cs. The f�nd�ngs �nd�cated that both extracor-
poreal shockwave therapy (ESWT) and electrotherapy, com-
b�ned w�th an exerc�se program, resulted �n s�m�lar levels of
�mprovement.

Extracorporeal shockwave therapy (ESWT) �s a conser-
vat�ve approach for manag�ng MTSS, though �t �s not typ�-
cally cons�dered a pr�mary treatment opt�on. A study by Go-
mez Garc�a et al. evaluated the e�ect�veness of ESWT �n re-
duc�ng pa�n and accelerat�ng recovery �n MTSS (5). In th�s
study, 42 m�l�tary students w�th MTSS were randomly ass�g-
ned to two groups. Both groups followed the same exerc�se
program, but one group (n=23) rece�ved focused electro-

magnet�c ESWT �n a s�ngle sess�on. Outcomes were measu-
red us�ng asymptomat�c runn�ng test t�me, post-run VAS
scores, and mod�f�ed Roles and Maudsley scores, assessed
four weeks a�er basel�ne. The results demonstrated that a
s�ngle ESWT sess�on, when comb�ned w�th an exerc�se
program, exped�ted both cl�n�cal and funct�onal recovery.
In contrast, the present study appl�ed rad�al ESWT over
four sess�ons and compared �ts e�ects w�th those of elect-
rotherapy. Cons�stency �n the exerc�se program and ESWT
dose plann�ng was ma�nta�ned throughout the study.

Prev�ous stud�es, �nclud�ng those by Rompe et al. and Moen
et al., have also reported pos�t�ve outcomes w�th ESWT for
MTSS, though f�nd�ngs have been �ncons�stent across the
l�terature. For �nstance, Rompe et al. �nvest�gated low-
energy rad�al ESWT �n 47 pat�ents w�th MTSS, compar�ng �t
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to exerc�se-only treatment �n another 47 pat�ents. Improve-
ments were assessed us�ng a s�x-po�nt L�kert scale. The re-
sults �nd�cated that rad�al ESWT comb�ned w�th exerc�se
was an e�ect�ve treatment for MTSS (18). S�m�larly, Moen et
al. evaluated the e�ect�veness of focused ESWT �n a cohort
of 22 pat�ents w�th MTSS, compared to 20 pat�ents who fol-
lowed a graded runn�ng program alone. ESWT was adm�-
n�stered over f�ve sess�ons across n�ne weeks, w�th progres-
s�vely �ncreas�ng dosages. The study concluded that ESWT
prov�ded add�t�onal benef�ts when comb�ned w�th the run-
n�ng program. However, contrast�ng f�nd�ngs have also
been reported. Newman et al.'s study on ESWT concluded
that �t d�d not demonstrate s�gn�f�cant benef�ts for MTSS
(6,17).

The results demonstrated that the group rece�v�ng ESWT
ach�eved faster complete recovery compared to the electrot-
herapy group (17). In Newman et al.'s study, one group
(n=12) rece�ved the standard ESWT dose used �n Moen et
al.'s research, wh�le another group (n=12) rece�ved a low-
dose ESWT as a control. Both groups exh�b�ted s�m�lar out-
comes �n terms of pa�n and runn�ng d�stance, lead�ng the
authors to conclude that ESWT was �ne�ect�ve for treat�ng
MTSS (6). However, �t could be argued that us�ng low-dose
ESWT as the control treatment m�ght have served as a sham
�ntervent�on. Notably, th�s tr�al d�d not �nclude an exerc�se
program for part�c�pants. Stud�es demonstrat�ng the e�ect�-
veness of ESWT, �nclud�ng ours, cons�stently �ncorporated
exerc�se programs alongs�de ESWT. Th�s suggests that
ESWT alone may not be su��c�ent for treat�ng MTSS; �ts e��-
cacy appears to be enhanced when comb�ned w�th exerc�se.

Wh�le mult�ple sess�ons of ESWT have shown e��cacy �n se-
veral stud�es, other research suggests that even a s�ngle
ESWT sess�on, when comb�ned w�th an exerc�se program,
can accelerate recovery from MTSS (5). Heal�ng and regene-
rat�on rates are �n�uenced by numerous factors and can
vary s�gn�f�cantly among �nd�v�duals (15). In Garc�a et al.'s
study, the mean part�c�pant age was 20.0±0.220.0±0.2 years,
wh�ch may have contr�buted to the pos�t�ve outcomes from
a s�ngle-dose ESWT treatment (5). Add�t�onally, the var�ab�-
l�ty �n �nd�v�dual heal�ng responses makes ach�ev�ng stan-
dard�zat�on for ESWT challeng�ng.

MTSS o�en results from overuse, �mproper tra�n�ng techn�-
ques, foot structure changes, or �nadequate sports footwe-
ar. Manag�ng the cond�t�on may requ�re reduc�ng tra�n�ng
�ntens�ty, adjust�ng tra�n�ng methods, and, �n some cases,
adv�s�ng rest. Address�ng these underly�ng causes and �mp-
lement�ng appropr�ate mod�f�cat�ons are cruc�al for e�ect�-
ve management (2,12). Moreover, pat�ent compl�ance and
engagement are as v�tal as the treatment �tself �n ach�ev�ng
successful outcomes.

Th�s study had certa�n l�m�tat�ons. One l�m�tat�on was the
absence of a val�dated Turk�sh vers�on of the MTSS-spec�f�c
quest�onna�re. As a result, alternat�ve lower extrem�ty ques-
t�onna�res were ut�l�zed. Add�t�onally, wh�le the Tegner Ac-
t�v�ty Level Scale was employed to measure act�v�ty levels,
�ts Turk�sh val�d�ty and rel�ab�l�ty have not been establ�s-
hed, though �t rema�ns w�dely used �n research. The lack of
a stand-alone exerc�se group �n the study des�gn could also
be cons�dered a l�m�tat�on. However, s�m�lar exerc�se-only
�ntervent�ons have been reported �n the l�terature. A key st-
rength of th�s study was the large cohort of MTSS pat�ents
recru�ted from the same obstacle course act�v�ty, wh�ch
enabled the use of obstacle course complet�on t�me as an
object�ve and standard�zed performance measure. Further-
more, pat�ent compl�ance and engagement were h�gh, dr�-
ven by the part�c�pants' urgent need for a sw�� recovery.

CONCLUSION
ESWT and electrotherapy, when comb�ned w�th exerc�se,
were found to have s�m�lar e�ect�veness �n the treatment of
MTSS. However, further research �nvolv�ng larger pat�ent
cohorts �s requ�red to conf�rm these f�nd�ngs and explore
potent�al d��erences.
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