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SAZETAK

Uvod: Terapija mehanickim udarnim talasima (engl. shock wave) predstavlja novu
metodu uleenju lateralnog epikondilitisa - teniskog lakta, koja daje dobre rezulate.

Cilj: Cilj ovog rada bio je da se ispita efekat peto- i desetonedeljne terapije udar-
nim talasima na smanjenje intenziteta bola kod muskaraca sa lateralnim epikon-
dilitisom koji su se rekreativno bavili tenisom.

Materijal i metode: U istrazivanje je bio uklju¢en 21 muskarac, starosti 22 — 65
godina (X sd, 41,7 + 10,5 godina), sa dijagnozom hronicnog lateralnog epikon-
dilitisa, bez kalcifikata, koja je bila postavljena na osnovu klinickog i ultrazvu¢-
nog pregleda. Ispitanici su podeljeni u dve grupe prema starosti: na mlade (< 40
godina) i starije (> 40 godina). Jednom u sedam dana, svi pacijenti bili su pod-
vrgnuti terapiji mehanickim udarnim talasima, fokusiranom sondom (frekvencija
od 10 Hz; 1.600 udaraca; pritisak od 1,6 bara). Pacijenti su imali ukupno deset
terapija. Intezitet bola odredivan je koriS¢enjem vizuelne analogne skale (VAS)
za bol. Procena inteziteta bola VAS skalom je vriena pre pocetka terapije, kao i
posle peti deset shock wave terapija, tj. posle pet i deset nedelja primene terapije.

Rezultati: Kod muskaraca sa hroni¢nim lateralnim epikondilitisom doslo je do
statisticki znacajnog pada intenziteta bola na VAS skali (p < 0,001) tokom ispiti-
vanog perioda od deset nedelja. Statisticki znacajan pad intenziteta bola na VAS
skali tokom ispitivanog perioda postojao je i kod pacijenata do 40 godina starosti
(p < 0,001) i kod pacijenata preko 40 godina starosti (p = 0,001). [zmedu mladih
i starijih muskaraca nije bilo znacajne razlike u intezitetu bola, ni na pocetku tera-
pije, kao ni posle pet i deset primenjenih shock wave terapija.

Zakljucak: U zakljucku, nasi rezultati ukazuju da primena deset tretmana shock
wave terapije kod muskaraca sa hroni¢nim lateralnim epikodilitisom znacajno
smajuje intenzitet bola.
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ABSTRACT

Introduction: Shock wave therapy represents a new method in the treatment of
lateral epicondylitis — tennis elbow, which achieves good results.

Aim: The aim of this paper was to test and analyze the effect of five-week and
ten-week shock wave therapy on the reduction of pain intensity in men with lat-
eral epicondylitis, who played tennis recreationally.

Materials and methods: The study included 21 male patients, aged 22 — 65 years
(xx+sd, 41.7 £ 10.5 years), with the diagnosis of chronic lateral epicondylitis, without
calcifications, which had been established with a clinical and ultrasound examina-
tion. The subjects were divided into two groups, according to age: the younger group
(< 40 years) and the older group (> 40 years). Once in seven days, all the patients
were treated with shock wave therapy, which was applied with a focused probe (fre-
quency of 10 Hz; 1,600 shocks; pressure at 1.6 bars). The patients had a total of ten
therapies. The intensity of pain was determined with the visual analog scale (VAS)
for pain. The assessment of pain intensity with the visual analog scale (VAS) was per-
formed before the start of therapy, as well as after five and after ten applications of
shock wave therapy, i.e. after five and ten weeks of therapy application.

Results: In men with chronic lateral epicondylitis, a statistically significant decrease
in pain intensity occurred on the VAS scale (p < 0.001), during the observation pe-
riod of then weeks. A statistically significant decrease of pain intensity on the VAS
scale during the observation period occurred both in patients aged under 40 years
(p < 0.001) and in those aged over 40 years (p = 0.001). There was no significant
difference in pain intensity between the younger and older men, neither at the be-
ginning of therapy, nor after five and ten shock wave therapy sessions.

Condlusion: To conclude, our results indicate that the application of ten shock wave
treatments in men with chronic lateral epicondylitis significantly reduces pain.
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uvoD

Teniski lakat ili lateralni epikondilitis je tendinopatija
misi¢a ekstenzora prstiju Sake. Ova tendinopatija se
najc¢esce javlja kod tenisera. Prvi put je opisao Runge
1873. godine, a sam termin ,teniski lakat” u medicin-
sku terminologiju uveo je Major 1883. godine [1,2]. On
je doveo u vezu lateralni epikonidilitis sa preteranom
upotrebom zajedni¢kog ekstenzora prstiju Sake, $to
dovodi do bola pri pokretu u laktu. Osim bola, javlja se
i otok na mestu pripoja misi¢a na lateralni epikondilus.
Jo$ 1936. godine, Trudel i saradnici detaljno su opisali
klinicku sliku i patologiju teniskog lakta i taj opis je i
danas potpuno aktuelan [3].

Postoji vise mogu¢nosti lecenja teniskog lakta. Ako
je terapijski izbor lokalna primena kombinovane fizi-
kalne terapije, onda je protokol za lecenje lateralnog
epikondilitisa ili teniskog lakta slededi: magnetotera-
pija, elektroforeza lekova, laseroterapija, transkutana
elektri¢na nervna stimulacija (TENS) na telo m. extensor
digitorum communis-a [2]. Ako se lekar odluci za konzer-
vativno lecenje, onda to podrazumeva mirovanje ruke,
primenu ortoze ili gipsa i uzmanje per os nesteroidnih
antireumatika. Treca, ali ne i poslednja opcija, je prime-
na operativnog zahvata ili lokalna aplikacija kortikoste-
roidnih preparata radi smanjenja bola. Nijedan od na-
vedenih nacina lec¢enja ne daje uvek dobre rezultate [4].

Pored navedenih, jo$ jedna od moguénosti za lece-
nje teniskog lakta je terapija mehanic¢kim udarnim tala-
sima, tzv. shock wave terapija, koja daje dobre rezulate u
lecenju, posebno kod hroni¢nih formi ove bolesti [4, 5].
Primena shock wave terapije moze da bude putem fo-
kusiranih talasa, kada govorimo o ekstrakorporalnoj
shock wave terapiji (extracorporeal shock wave therapy
- ESWT), ili putem radijalnih udarnih talasa (radial shock
wave therapy). Razlika izmedu fokusiranih i radijalnih ta-
lasa je pre svega u njihovoj fizickoj osnovi. Fokusirani
udarni talasi se razlikuju u pogledu terapijske dubine
prodiranja u tkivo od radijalnih udarnih talasa [4]. Ova
dva oblika se u praksi razlikuju po tehnikama korisce-
nim za njihovo generisanje i po redu veli¢ine uobicajno
koris¢enih parametara u terapiji. Primena shock wave
terapije kod epikondilitisa je iskljucivo fokusiranim tala-
sima, jer je potrebno da se direktno deluje na pripoj mi-
Sica ekstenzora prstiju na spoljni epikondilus lakta [5].

Svega nekoliko studija je ispitivalo efekte ove tera-
pije na bolni sindrom kod pacijenata sa teniskim lak-
tom. Neke studije su pokazale da je ovo vrlo korisna
metoda za smanjenje bola i ima pozitivan terapijski
efekat, dok su druge studije pokazale da nema po-
tvrdenog pozitivnog efekta kod ovih pacijenata [6, 7].
Zato je cilj ovog rada bio je da se ispita efekat terapije
mehanic¢kim udarnim talasima na smanjenje bola kod
muskaraca koji se rekreativno bave tenisom.

INTRODUCTION

Tennis elbow, or lateral epicondylitis, is tendinopathy of
the finger extensor muscles. This tendinopathy is most
frequently found in tennis players. It was first described
by Runge in 1873, and the term tennis elbow was first
introduced into terminology by Major in 1883 [1,2]. He
established a link between lateral epicondylitis and the
overuse of the extensor digitorum communis muscle,
which causes pain when movement is made in the el-
bow joint. In addition to pain, swelling also occurs at
the site where the muscle attaches to the lateral epi-
condyle. As early as 1936, Trudel et al. gave a detailed
description of the clinical picture and pathology of ten-
nis elbow, and this description remains valid to date [3].

There are several options for tennis elbow treat-
ment. If the therapy of choice is local application of
combined physical therapy, then the protocol for treat-
ing lateral epicondylitis, i.e. tennis elbow is the follow-
ing: magnetotherapy, medication electrophoresis, laser
therapy, transcutaneous electrical nerve stimulation
(TENS) applied to the body of the m. extensor digito-
rum communis [2]. If the physician opts for conservative
treatment, this entails resting the arm, application of an
orthosis or cast, and taking nonsteroidal antirheumat-
ics, orally. The third, but not necessarily the last option,
is surgery or local application of corticosteroid medica-
tion, for pain alleviation. None of the described meth-
ods of treatment are always effective [4].

In addition to the ones described, another option
for treating tennis elbow is shock wave therapy, which
achieves good results, especially in the chronic forms
of the condition [4, 5]. Shock wave therapy can be ap-
plied with the use of focused waves; this is extracor-
poreal shock wave therapy (ESWT), or with the use of
radial shock waves; this is radial shock wave therapy.
The difference between focused and radial waves is
primarily in their physical basis. Focused shock waves
differ from radial shock waves with respect to the
therapeutic depth of penetration into the tissue [4].
These two forms of waves differ, in practice, regarding
the techniques used to generate them and the value
ranges of parameters normally used in therapy. The
application of shock wave therapy in epicondylitis is
exclusively with focused waves, since it is necessary to
directly act on the attachment of the extensor digito-
rum muscle to the lateral epicondyle [5].

Only a few studies have analyzed the effects of this
therapy on the pain syndrome in patients with tennis
elbow. Some studies have shown that this is a very use-
ful method for reducing pain and that it has a positive
therapeutic effect, while other studies have shown that
there is no confirmed positive effect on tennis elbow
patients [6, 7]. Therefore, the aim of this paper was to
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MATERIJAL | METODE

U okviru ove panel studije bio je ukljucen 21 muskarac,
starosti 22 - 65 godina (x+ sd, 41,7 = 10,5 godina), sa di-
jagnozom hroni¢nog lateralnog epikondilitisa. IstraZiva-
nje je sprovedeno od juna 2019. do marta 2020. godine,
u privatnoj ordinaciji Physical, u Beogradu. Kriterijumi za
ukljucivanje ispitanika u studiju bili su: potvrdena dija-
gnoza hroni¢nog lateralnog epikondilitisa, duzina traja-
nja tegoba 3 do 5 meseci pre zapocinjanja lecenja, prvi
put postavljena data dijagnoza bolesti, kao i rekreativno
bavljenje tenisom. Kriterijumi za isklju¢enje ispitanika iz
studije bili su: koris¢enje bilo koje terapije, prethodne
hirurske intervencije, kao i odbijanje da budu ukljuceni
u istrazivanje. Svi pacijenti su bili desnoruki, tako da su
imali lateralni epikondilitis desnog lakta. Na dijagnozu
lateralnog epikondilitisa posumnjalo se na osnovu bola
koji se javlja na palpaciju, na mestu pripoja misica ek-
stenzora prstiju na lateralni epikondilus, sa spazamom
istog misi¢a, uz njegovu bolnu ekstenziju. Dijagnosticka
metoda kojom je utvrdeno da se radi o letaralnom epi-
kondilitisu je bila ultrazvu¢na metoda. Nijedan pacijent
nije imao dijagnostikovan kalcifikat. Pre pocetka lecenja
svaki pacijent pojedinac¢no je bio upoznat sa tehnikom
primene mehanic¢kog udarnog talasa i dao je pisanu sa-
glasnost za ukljucivanje u istrazivanje. Ispitanici su po-
deljeni u dve grupe prema starosti: na mlade (< 40 godi-
na) i starije (> 40 godina).

Svi pacijenti bili su podvrgnuti terapiji mehanickim
udarnim talasom (shock wave) koris¢enjem aparata Ma-
sterpuls MP -200 serijski broj BS 2058, godina proizvod-
nje 2011 (Storz Medical, Svajcerska), sa fokusiranom
sondom i definisanim sledec¢im parametrima: frekven-
cijom od 10 Hz, brojem udaraca 1.600 i pritiskom od 1,6
bara. Primenjena terapija je radena jednom u sedam
dana pri ¢emu su pacijenti ukupno imali deset terapija.

Kod svih pacijenata intezitet bola odreden je kori-
$¢enjem vizuelne analogne skale (VAS) za bol. VAS ska-
la za merenje intenziteta bola podeljena je na podeoke
od po 1cm, od 0 do 10. Bolesnik na skali pokazuje svoj
intenzitet bola, gde 0 oznadava stanje bez bola, a 10
maksimalni bol. Pacijenti su odredivali intezitet bola na
VAS skali po dolasku u ordinaciju (tj. na pocetku istra-
zZivanja), kao i posle pet i deset aplikacija shock wave
terapije.

U zavisnosti od tipa varijabli i normalnosti raspo-
dele, deskripcija podataka je prikazana kao %, x £ sd
ili medijana (minimalna - maksimalna vrednost). Za
procenu promene VAS skora u vremenu primenjen je
Fridmanov test, a za post hoc testiranje koris¢en je Vil-
koksonov test. Za procenu razlike VAS skorova u odno-
su na kategorije starosti primenjen je Man-Vitnijev test.
Nivo statisticke znacajnosti postavljen je na p < 0,05.

investigate the effects of shock wave therapy on pain
reduction in men who play tennis recreationally.

MATERIALS AND METHODS

This panel study included 21 men, aged 22 - 65 years
(X £ sd, 41.7 £ 10.5 years), with the diagnosis of chron-
ic lateral epicondylitis. The study was carried out from
June 2019 to March 2020 at the private clinic Physical,
in Belgrade, Serbia. The criteria for including subjects
in the study were: confirmed diagnosis of chronic lat-
eral epicondylitis, discomfort lasting 3 to 5 months
prior to therapy, first-time diagnosis of the said con-
dition, as well as playing tennis recreationally. The cri-
teria for excluding subjects from the study were: use
of any therapy, prior surgical procedures, as well as
declining to participate in the study. All the patients
were right-handed, which is why they had lateral epi-
condylitis of the right elbow. Lateral epicondylitis was
suspected due to pain caused by palpation of the site
of attachment of the extensor digitorum muscle to the
lateral epicondyle, with the spasm of this muscle and
its painful extension. Lateral epicondylitis was diag-
nosed with ultrasound. None of the patients were di-
agnosed with calcification. Before the therapy began,
each patient had been individually informed about
the technique of shock wave therapy and had signed
a written consent form.

All patients underwent shock wave therapy ap-
plied with the Masterpuls MP -200 device, serial No. BS
2058, manufactured in 2011 (Storz Medical, Switzer-
land), with a focused probe and the following defined
parameters: frequency of 10 Hz, 1,600 shocks, pressure
at 1.6 bars. The therapy was applied once a week, and
the patients had a total of 10 therapy sessions.

Pain intensity in all patients was determined by
means of the visual analog scale (VAS) for pain. The
VAS scale for measuring pain intensity is divided into
one-centimeter marks, from 0 to 10. The patient indi-
cates, on the scale, the intensity of their pain, where-
by 0 signifies the state without pain, while 10 signifies
maximum pain. The patients defined the intensity of
their pain on the VAS scale at their first visit to the clinic
(i.e. at the beginning of the study), as well as after five
and ten applications of shock wave therapy.

Depending on the type of variables and the nor-
mality of distribution, data description was presented
as %, x+ sd, or the median value (minimum - maximum
value). The Friedman test was used for assessing the
change of the VAS score over time, while the Wilcoxon
test was used for post hoc testing. The Mann-Whitney
test was used for assessing the differences between
VAS scores in relation to the age categories. The level
of statistical significance was set at p < 0.05.
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REZULTATI

Pre pocetka terapije najveci broj pacijenata (76,2%) je
intenzitet svog bola ocenio sa 3 na VAS skali, 19,0% sa
5, a 4,8% sa 7 (Grafikon 1). Posle pet aplikacija shock
wave terapije, tj. posle pet nedelja terapije, kod 66,7%
pacijenata intezitet bola na VAS skali je ocenjen sa 2,
kod 14,3% sa 5, a kod 19,0% ocenom 6. Nakon de-
set aplikacija mehanic¢kim udarnim talasima, tj. posle
deset nedelja terapije, vedina pacijenata (90,5%) nije
imala bol, a kod 9,5% intezitet bola je ocenjen sa 2
(Grafikon 1).

100 -

80 76,2
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50

30 -
20 -

Ispitanici (%) / Patients (%)

RESULTS

Prior to the commencement of therapy, a majority of
the patients (76.2%) assessed the intensity of their pain
with the rating 3, on the VAS scale, 19.0% assessed the
pain with the rating 5, while 4.8% assessed it with 7
(Figure 1). Upon five applications of shock wave ther-
apy, i.e. after five weeks of therapy, in 66.7% of the
patients the intensity of pain was rated with 2, on the
VAS scale, in 14.3% it was rated with 5, and in 19.0%
with 6. After ten applications of shock wave therapy,
i.e. after ten weeks of therapy, most patients (90.5%)
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Grafikon 1. Procenat muskaraca sa hroni¢nim lateralnim epikondilitisom,
prema intezitetu bola, procenjenog vizuelnom analagnom skalom (VAS), pre
pocetka terapije, kao i posle pet i posle deset shock wave terapija

Figure 1. Percentage of men with chronic lateral epicondylitis, by pain intensi-
ty, rated on the visual analog scale (VAS), prior to therapy, as well as after five
and after ten shock wave treatments.
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Grafikon 2. Medijane i individualne vrednosti ocene inteziteta bola prema vi-
zuelnoj analognoj skali (VAS), pre terapije, kao i posle pet i deset nedelja shock
wave terapije, kod muskaraca sa hroni¢nim lateralnim epikondilitisom

Medijana i opseg ocene intenziteta bola (minimum
- maksimum) na VAS skali, za sve muskarce, pre uvo-
denja terapije, iznosili su 3 (3 - 7); nakon pet terapija,
iznosili su 2 (2 - 6); a nakon deset terapija, iznosili su
0 (0 - 2). Doslo je do statisti¢ki zna¢ajnog pada ocene
intenziteta bola na VAS skali (p < 0,001) tokom ispitiva-
nog perioda (Grafikon 2). Kod ispitanika ukljucenih u
istrazivanje, doslo je do znacajnog pada ocene intezi-
teta bola posle desete terapije (p < 0,001), ali ne i posle
pete terapije (p = 0,327).

Statisticki znacajan pad ocene intenziteta bola
na VAS skali tokom ispitivanog perioda od deset
nedelja postoji i kod muskaraca do 40 godina sta-
rosti (p < 0,001) i kod onih preko 40 godina starosti
(p = 0,001). Izmedu mladih i starijih muskaraca nije
bilo znacajne razlike pre terapije, nakon pet, kao ni
nakon deset aplikacija shock wave terapije (Tabela 1).

DISKUSLJA

U ovoj studiji, ispitivali smo, po prvi put u Srbiji, uticaj
terapije mehanickim udarnim talasima (shock wave te-
rapija) na smanjenje bola kod muskaraca koji se rekre-
ativno bave tenisom, i dobili rezultate koji ukazuju na
znacajno smanjnje intenziteta bola nakon deset terapi-
ja, odnosno deset nedelja terapije, kod svih muskaraca,
starijih i mladih, uklju¢enih u studiju.

Posle5 tefapija /
After 5 weeks of therapy

Posle 10 terapija/
After 10 weeks of therapy

Figure 2. Median and individual values of the pain intensity ratings on the
visual analog scale (VAS), prior to therapy, as well as after five and after ten
weeks of shock wave therapy, in men with chronic lateral epicondylitis

experienced no pain, while in 9.5% of the patients the
intensity of pain was rated with 2 (Figure 1).

The median value and the range of the pain inten-
sity rating (minimum - maximum) on the VAS scale,
for all the men, prior to therapy, amounted to 3 (3 - 7);
after five treatments they amounted to 2 (2 - 6); and
after ten therapy sessions, they were 0 (0 - 2). During
the observation period, a statistically significant drop
of pain intensity rating on the VAS scale (p < 0.001) oc-
curred (Figure 2). In subjects involved in the study, a
significant drop in the rating of pain intensity occurred
after the tenth therapy session (p < 0.001), but not after
the fifth one (p = 0,327).

A statistically significant drop in the pain intensity
ratings on the VAS scale occurred during the observation
period of then weeks, both in men under 40 years of age
(p < 0.001) and in men over 40 years of age (p = 0.001).
There was no statistically significant difference between
the younger and the older group of men before therapy,
after five, and after ten applications of shock wave thera-
py (Table 1).

DISCUSSION

In this study, for the first time in Serbia, we investigated
the effect of shock wave therapy on the reduction of
pain in men who play tennis recreationally, and we ob-
tained results which indicate a significant reduction in
the intensity of pain after ten treatments, i.e. after ten
weeks of therapy, in all men, both younger and older,
which were included in the study.
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Tabela 1. Medijana i opseg ocene inteziteta bola, procenjenog vizuelnom
analagnom skalom (VAS), kod mladih i starijih muskaraca sa hronicnim
lateralnim epikondilitisom, pre pocetka terapije, kao i posle pet i posle deset
shock wave terapija, odnosno posle pet i posle deset nedelja terapije

Mladi (< 40 godina)
(n=12)
Medijana (min — max)

Younger group (< 40years)
(n=12)
Median value (min — max)

VAS pre tretmana /

VAS before therapy JE=7
VAS posle 5 nedelja terapije / 20-6)
VAS after five weeks of therapy

VAS posle 10 nedelja terapije / 00-2)
VAS after ten weeks of therapy

“p-vrednost / <0.001

“p-value

min — minimum; max — maksimum;
*Man-Vitnijev test; *Fridmanov test

U literaturi je dobro poznato da ekstrakorporalna
shock wave terapija ima sledeée dokazane efekte na
tkivo: hondoprotektivni efekat, poboljsanje vaskula-
rizacije, smanjenje upale, i regeneraciju tkiva i misi¢a
[6-10]. Ekrstrakorporalna shock wave terapija svojim
mehanic¢kim dejstvom na mestu lecenja dovodi do
lokalnog toplotnog efekta koji omogucava navedene
bioloske efekte na mestu primene [11]. Brojni su me-
hanizmi putem kojih ovaj vid terapije ostvaruje svoje
efekte. Haupt i saradnici su 1997. godine pokazali da
udarni talas dovodi do pozitivnog pritiska u ¢elijama
sto dalje dovodi do apsorpcije, refleksije, refrakcije i
do prenosa energije do tkiva i ¢elija [7]. Crupnik i sa-
radnici su dokazali da ekstrakorporalna shock wave
terapija izaziva kavitaciju i povecava propustljivost
celijskih membrana usled ¢ega dolazi do promene
potencijala samih membrana. Istovremeno dolazi do
oslobadanja molekula adenozin trifosfata (ATP) [8].
Procesi koji slede dovode do promene funkcije ¢elij-
ske membrane koji kao rezultat imaju povecanje kal-
cijuma u ¢eliji. Ovu fazu su autori oznacili kao hemij-
ska faza. Sledeca faza je oznacena kao bioloska faza.
Nju karakterisu proliferacija celija, povecana sinteza
endotelnog faktora rasta i stimulacija angiogeneze.
Primena ove terapije povecava proliferaciju T ¢elija
i poboljsava prokrvljenost misi¢a [10]. Kao rezultat
navedenih procesa dolazi do zarastanja rana [8-10].

Table 1. The median value and the range of the pain intensity rating, assessed
on the visual analog scale (VAS), in younger and older men with chronic lateral
epicondylitis, before therapy, as well as after five and after ten applications of shock
wave therapy, i.e. after five and after ten weeks of therapy

Muskarci / Men

Stariji (> 40 godina)
(n=9)
Medijana (min — max)

*p-vrednost

Older group (> 40years)

(n=9) *n-value
Median value (min — max)
33-5) 0.811
2Q2-06) 0.418
00-2 0.834
0.001

min — minimal; max — maximal;
*Mann-Whitney test; # Friedman test

It is well documented in literature that extracorpo-
real shock wave therapy has the following proven ef-
fects on tissue: chondroprotective effect, improvement
in vascularization, inflammation reduction, and tissue
and muscle regeneration [6-10]. Extracorporeal shock
wave therapy acts mechanically at the site of treatment,
generating a local thermal effect, which enables the
aforementioned biological effects at the site of appli-
cation [11]. There are numerous mechanisms through
which this form of therapy achieves its effects. Haupt et
al. demonstrated in 1997 that shock waves bring about
positive pressure in the cells, which further leads to ab-
sorption, reflection, refraction, and distribution of ener-
gy to tissues and cells [7]. Crupnik et al. proved that ex-
tracorporeal shock wave therapy causes cavitation and
increases the permeability of cell membranes, which
brings about the change in the electric potential of the
membranes themselves. At the same time, molecules of
adenosine triphosphate (ATP) are released [8]. After this,
processes that follow cause a change in cell membrane
function, which, as a result, bring about the elevation
of the calcium level in the cell. The authors have named
this phase - the chemical phase. The next phase is the
biological phase. It is characterized by cell proliferation,
increased synthesis of the endothelial growth factor,
and angiogenesis stimulation. Application of this thera-
py increases the proliferation of T cells and improves the
vascularization of muscles [10]. The described processes
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U vedini studija je dokazana efikasnost ove metode u
lecenju razlicitih sportskih povreda i bolnih sindroma
[12,13].

Mnogi autori su ispitivali uticaj ove terapije na bol-
nost teniskog lakta (lateralnog epikondilitisa) [14-171].
Analizom dostupnih publikovanih rezultata leenja
lateralnog epikondilitisa, dobijenih primenom shock
wave terapije, a prema smernicama Medunarodnog
drustva za le¢enje udarnim talasima (International Soci-
ety of Medical Shockwave Treatment - (ISMST) i Meduna-
rodnog drustva za ekstrakorporalnu shock wave tera-
piju nemackog govornog podru¢ja (German-speaking
International Association for Extracorporeal Shock Wave
Therapy — DIGEST), zaklju¢eno je da se radi o primen-
ljivoj i efikasnoj metodi [14]. Naime, Bisset i saradnici
utvrdili su meta-analizom dostupnih podataka da ek-
strakorporalni udarni talasi efikasno ublazavaju bolove
kod lateralnog epikodilita, ve¢ posle prvog tretmana
[4]. Krischek i saradnici pokazali su, primenom foku-
siranih udarnih talasa u terapiji teniskog lakta, da u
akutnim slucajevima bolesti imaju pozitivne rezultate
vec do pet aplikacija [5]. Takode, utvrdeno je da je veci
ucinak primene fokusiranih ESWT od radijalnih talasa.
Ovi rezultati su doveli do zaklju¢ka da je ESWT superi-
orna terapija u leCenju teniskog lakta [8]. Nasi rezultati
su u skladu sa ovom velikom studijom, s obzirom da je
kod nasih pacijenta koji su leCeni mehanic¢kim udarnim
talasom, a imali su hroni¢ni oblik lateralnog epikondi-
litisa, pokazano da vec posle pet aplikacija dolazi do
jasnog smanjenja bola kod pacijenata.

Veliki broj studija ukazuje na znacajan uticaj ucesta-
losti tretmana shock wave terapije na njenu uspesnost
kod pacijenata sa teniskim laktom [16,18-20]. Rezultati
u ovoj studiji pokazali su da je po zavrsetku lecenja kod
94.4 % pacijenata doslo do kompletnog obezboljavanja.
Ovi rezultati su u skladu sa ve¢inom studija analiziranih
u sisitematskom pregledu Tanga i saradnika [19]. Medu-
tim, Rompe i saradnici pokazali su, na populaciji od 78
pacijenata sa teniskim laktom dijagnostikovanog mag-
netnom rezonacom, da tek nakon tri meseca pacijenti
imaju znacajno poboljsanje simptoma [18].

ZAKLJUCAK

Nasi rezultati ukazuju da primena deset tretmana
shock wave terapije kod pacijenata muskog pola sa
hroni¢nim lateralnim epikondilitisom smajuje inten-
zitet bola, bez obzira na njihov uzrast, i ukazuje da se
ova metoda moze preporuciti kao terapija u lec¢enju
hroni¢nog lateralnog epikondilitisa kod tenisera. To
je neinvazivna, bezbedna metoda, i prakti¢cno bez
kontraindikacija.

Sukob interesa: Nije prijavljen.

bring about the healing of wounds [8-10]. Most studies
have proven the effectiveness of this method in treating
different sports injuries and pain syndromes [12,13].

Many authors investigated the effect of this thera-
py on tennis elbow pain (lateral epicondylitis) [14-171].
Analysis of available published results in treating lat-
eral epicondylitis with shock wave therapy, applied in
keeping with the recommendations of the Internation-
al Society of Medical Shockwave Treatment (ISMST)
and the German-speaking International Association
for Extracorporeal Shock Wave Therapy (DIGEST), con-
cluded that this is an applicable and effective method
[14]. Namely, Bisset et al. determined through a me-
ta-analysis of available data, that extracorporeal shock
waves effectively alleviate pain in lateral epicondylitis,
immediately after the first treatment [4]. Krischek et al.
demonstrated, applying focused shock waves in tennis
elbow treatment, that in acute cases of the condition,
positive results can be achieved by the fifth application
[5]. Also, a better effect was determined when apply-
ing focused ESWT than when radial waves were used.
These results have led to the conclusion that ESWT is
a superior therapy option in tennis elbow treatment
[8]. Our results are in accordance with this large study,
since we showed that, in our patients suffering from
chronic lateral epicondylitis and treated with mechan-
ical shock waves, a clear reduction of pain occurred af-
ter only five applications.

It is indicated, in a large number of studies, that, in
patients suffering from tennis elbow, the frequency of
shock wave treatment affects the success of the ther-
apy [16,18-20]. The result of our study showed that,
upon therapy completion, total disappearance of pain
occurred in 94,4 % of the patients. These results are
consistent with the results of most studies analyzed
in the systematic review by Tang et al [19]. However,
Rompe et al. showed, on a population of 78 patients
suffering from tennis elbow, which was diagnosed
with magnetic resonance imaging, that it was only
after three months of treatment that patients demon-
strated a significant improvement in symptoms [18].

CONCLUSION

Our results show that the application of ten shock wave
treatments in male patients with chronic lateral epicon-
dylitis reduces the intensity of pain, irrespective of their
age, and they also indicate that this method can be rec-
ommended as a therapy of choice in treating chronic lat-
eral epicondpylitis in tennis players. This is a noninvasive
and safe method, with practically no contraindications.

Conflict of interest: None declared.
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