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Effectiveness of extracorporeal shock wave therapy
during the treatment of patients with orthopedic
and traumatological upper limbs diseases (literature review)

O. P. Baburkina, O. M. Ovchynnikov, M. O. Bludova
Sytenko Institute of Spine and Joint Pathology National Academy of Medical Sciences of Ukraine, Kharkiv

This method of conservative treatment of orthopedic and trau-
matological conditions diseases, such as extracorporeal shock
wave therapy (ESWT) has been gaining popularity in recent
years. Objective. Review modern (for the last 5 years) sources
of literature on the use of ESWT in the treatment of ortopedo-
traumatic diseases of the upper limbs. Methods. Publications
from the search system Google, PubMed, Medline and other rele-
vant sources scientific and medical information with the indica-
tion of the subject method and the most common orthopedic and
traumatological of diseases of the upper limb were analyzed:
«ESWT (Extracorporeal Shockwave Therapy) AND fracturey,
«ESWT AND tendonitisy, «kESWT AND subacromial impinge-
ment syndromey, «ESWT AND adhesive capsulitisy, «ESWT
AND frozen schoulder», «kESWT AND trigger fingery, «ESWT
OR AND lateral epicondylitisy, «kESWT AND medial epicondyli-
tisy, «kESWT AND ostheoarthritisy, «kESWT AND tendinopathy»,
«ESWT AND injure». Results. A total of 272 scientific articles
were found. The articles related to histological, biomechanical
and experimental studies, wounds, burns and post-stroke chang-
es of the upper limbs, diseases other localizations, as well as
methods of conservative and surgical treatment were excluded.
51 articles were selected for analysis. It was determined that
ESWT is used in the treatment of lateral epicondylitis; calcifying
tendinitis of muscles shoulder tendinopathies, partial injuries
of rotator cuff muscles of the shoulder; subacromial impinge-
ment syndrome; adhesive capsulitis of the shoulder; ununited
fractures and delayed union; navicular bone of the wrist; dise-
ases of the hand (carpal tunnel syndrome, snapping finger, Du-
puytren's contracture, tendinopathies); fractures of the humerus
and clavicle; tendinopathy of the distal tendon of the biceps
brachii muscle. Conclusions. ESWT is a modern and effective
method of conservative treatment of orthopedic and traumato-
logical diseases of the upper limb and can be used both indepen-
dently and in combination with standard methods of conserva-
tive treatment. Key words. Shock wave therapy, orthopedic and
traumatological diseases of the upper extremities, conservative
treatment, tendinitis, tendinopathy, fracture.
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OcmanHinu pokamu Habyeae NONYIAPHOCHIE MAKULL Mmoo KOHcep-
8AMUBHO20 JIKYBAHHS OPMONE00-MpasMamonoiyHUX 3aX60PI06AHD,
AK eKCmpaxopnopatvha yoapHo-xeunvoea mepanis (EVXT). Mema.
O2na0 cyuacHux (3a ocmarHi 5 pokig) doicepen aimepanypu ujo0o
sukopucmannsi EVXT nio uac nikyeanus opmoneoo-mpagmamorno-
2IUHUX 3aX60PHO6AHL 8ePXHbOI KiHyieku. Memoou. Ilpoananizoearo
nyonikayii 3 noutykoeoi cucmemu Google, 6az PubMed, Medline ma
[HWUX PeNe8aHMHUX OXcepel HAYKOBO-MeOuyHOI iHghopmayii 3 6xka-
3AHHAM 00CTIOJICYBAHO20 MeMOOY MA HAUNOWIUPEHIUUX Opnione-
00-MPABMAMONOSIHHUX 3aX60PI06aAHb 8epXxHbol KiHyieku: « ESWT
(Extracorporeal Shockwave Therapy) AND fracture», «ESWT AND
tendonitisy, «kESWT AND subacromial impingement syndromey,
«ESWT AND adhesive capsulitisy, «kESWT AND frozen schoulder»,
«ESWT AND trigger finger», «ESWT OR AND lateral epicondylitisy,
«ESWT AND medial epicondylitisy, «<ESWT AND ostheoarthritisy,
«ESWT AND tendinopathyy, «ESWT AND injurey. Pe3ynomamu.
3aeanom 3uatioeno 272 naykoei cmammi. I3 nowyky euxuoue-
HO pobomu, SIKI CIOCYIOMbCs 2ICMON02IMHUX, OIOMEXAHIYHUX ma
EKCNePUMEHMATLHUX OOCTIONCEHb, PAH, ONIKIG | NICTAIHCYTbMHUX
3MIH 6EPXHIX KIHYIBOK, 3AX60PI0GANb THUUX TOKAIZAYIU, 4 MAKOIC
MEMOOUK KOHCEPBAMUBHO20 MA XIPYPIUHO20 TKY6aHHsl. Bioibparno
ons ananizy 51 cmammio. Busnaueno, wo EVXT euxopucmosyioms
Y IKYBaHHI 1AMEPAIbHO20 enikoHOUNIMY, Katbyu@Iikyouo2o meHou-
HIMYy M513i68 nieua; meHOUHONAmiil, YaCMKOBUX YUIKOOJICeHb M 51316
obepmauig nieua; cyo6aKpoOMIianbLHO20 IMIIHOMCMEHM CUHOPOMY;
aoee3usHo2o Kancynimy nieud; He3poujeHux nepenomie i maxux,
AKI NOBIILHO 3POCMAIOMbCA,; YO8HONOOIOHOI KICMKU 3an’acmKa;
3aX80PIOAHL KUCTE (CUHOPOMY KAPNAILHOLO KAHATLY, KAAYAU020
nanvys, Konmpaxkmypu rontoimpena, meHOUHONAmitl), neperomie
NIeY0B0T KICMKU M KIOYUYi;, MeHOUHONamii OUCMAIbHO20 CYXO0-
Jrcunka 080201068020 msza naeud. Bucnosku. EVXT e cyuachum ma
ehekmusHUM MemoOOM KOHCEPBAMUBHO20 TIIKYEAHHS OPMONneoo-
MpasMamonociuHux 3ax60plO6aHsy epXHbol KIHYIGKU I Modice Oymu
BUKOPUCIAHUM SIK CAMOCMINHO, MAK | 8 KOMOIiHayii 3i cmandapm-
HUMU cnocobamu KoHcepsamusHozo NiKysanns. Kuouosi crosa.
Yoapno-xeunvoea mepanis, opmonedo-mpasmamono2iuni 3ax60-
DIOBAHHS 8EPXHIX KIHYIBOK, KOHCepeamueHe JiKY8anHs, meHOUHIm,
TMeHOUHONAMISA, NEPELOM.
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Introduction

The most common causes of upper extremity pain
are lateral and medial epicondylitis, rotator cuff ten-
dinopathy, and subacromial impingement [1-5].

Extracorporeal shock wave therapy (ESWT) is
a conservative physiotherapeutic method of treat-
ment that was first employed in the 1980s to treat
urolithiasis [1-5]. Sunsequently, the ESWT method
developed and began to be used in orthopedics and
traumatology (with such main areas as tendinopathy
of the upper and lower extremities, non-fused frac-
tures, etc.) [2, 3]. For the first time, the ESWT method
was used to treat plantar fasciitis in 1996 [1-3].
S. Defoot et al. [6] reported that in the same year,
J. D. Rompe described the ESWT method in the case
of lateral epicondylitis. As for the upper extremities,
the first studies of the technique were published in
relation to the treatment of lateral epicondylitis and
tendinopathy of the shoulder rotator muscles [1, 3, 4].

The main influential therapeutic factors of ESWT
are the stimulation of angiogenesis and the produc-
tion of vascular and osteogenic growth factors [1-3].
Also, some authors cite the effect of high-energy
ESWT on the destruction of calcium deposits, both as
aresult of mechanical impact and as a result of the in-
flammatory response and phagocytosis of calcifica-
tions [2, 3, 7]. Many orthopedic traumatologists use
the ESWT method in the treatment of orthopedic di-
seases of the upper extremities, but the debate about
its feasibility continues.

Purpose: to review modern (over the last 5 years)
sources of literature on the use of extracorporeal
shock wave therapy in the treatment of orthopedic
and traumatological diseases of the upper extremities.

Material and methods

Publications from the Google search engine,
scientific and metric electronic databases PubMed,
Medline and other relevant sources of scientific and
medical information were analyzed.

The literature review was carried out using
search queries indicating the researched method and
the most common orthopedic and traumatological
diseases of the upper limb, namely: «<ESWT (Ex-
tracorporeal Shockwave Therapy) AND fracturey,
«ESWT AND tendonitis», «kESWT AND subacromi-
al impingement syndrome», «kESWT AND adhesive
capsulitis», kKESWT AND frozen shoulder», «kESWT
AND trigger finger», «<ESWT OR AND lateral epi-
condylitis», «kESWT AND medial epicondylitis»,

«ESWT AND ostheoarthritis», «kESWT AND tendi-
nopathy», kKESWT AND injury».

Results and their discussion

In total, 272 scientific articles were found by
the above search queries. Studies related to histologi-
cal, biomechanical and experimental research, wounds,
burns and post-stroke changes of the upper limbs, dise-
ases of other localizations (lower limbs, spine, etc.),
as well as other methods of conservative and surgical
treatment were excluded from the results of the study.

51 articles on the treatment of orthopedic and trau-
matological diseases of the upper extremities using
the ESWT method were selected for evaluation (Fig. 1).

The diagram shows that the ESWT method is
used in the case of lateral epicondylitis — 13 articles
[6, 8-19], calcifying tendinitis of the shoulder mus-
cles — 13 [7, 20-31], tendinopathy, shoulder muscle
injuries, and subacromial impingement syndrome —
7 [17, 32-37] (1 article [17] dealt with the study
of shoulder tendinopathy and lateral epicondylitis,
therefore it is included in both groups), hand diseases
(carpal tunnel syndrome, snapping finger, and ten-
dinopathy) — 4 [41-44 ], fractures of the navicular
bone of the wrist (non-fused and slowly healing) —
4 [45—48], adhesive capsulitis of the shoulder —
3 [38, 40]; fractures of the humerus and clavicle —
2 [49, 50]; biceps tendinopathy — 1 [51].

All articles covered literature reviews, randomi-
zed clinical trials (RCTs), retrospective studies (RSs),
meta-analyses and case-control studies (Table). Ar-
ticles (5), which considered the properties of ESWT
and gave a general overview of diseases of the up-
per and lower extremities, were excluded from
the assessment.

Tendinopathy
of the biceps brachii

Fractures of the humerus
and clavicle

Adhesive capsulitis
of the shoulder

Diseases of the hand

Fractures
of the navicular bone
Tendinopathy and shoulder
muscle injuries
Calcific tendinitis
of the shoulder muscles

Lateral epicondylitis

5 10 15
Number of articles

[=]

Fig. 1. Distribution of orthopedic and traumatological diseases
of the upper extremities, treated by ESWT method
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In the selected materials, the largest number
of randomized clinical trials was presented in 20, ret-
rospective in 11, literature reviews in 8, meta-analy-
ses in 4, case-control studies in 2. Randomized con-
trolled studies on the use of ESWT were distributed
as follows: lateral epicondylitis in 10, shoulder joint
disorders in 8 (calcifying tendinitis, tendinopathies,
partial injuries of the rotator cuff of the shoulder,
adhesive capsulitis), snapping finger in 1, non-union
of the navicular bone in 2. In 3 meta-analyses, the re-
sults of ESWT in the case of lateral epicondylitis were
highlighted, calcifying tendinitis of the shoulder in 1.

Lateral epicondylitis of the shoulder is the result
of chronic inflammatory degeneration of the tendons
of the forearm extensors at the point of attachment to
the lateral epicondyle of the humerus, with a preva-
lence of 1-3% of the general population [2, 3, 8, 9].
In many articles, the ESWT method for the treatment
of lateral epicondylitis was compared with other con-
servative methods [8—10].

C. Yan et al. [8] performed a meta-analysis com-
paring the results of treatment of epicondylitis with ul-
trasound (US) (115 patients) and ESWT (118). ESWT
was shown to be more effective than US. The same
result was published by B. Yalvas et al. [14], who in-
cluded in the study 20 people in whom US was used
with ESWT in 24, and D. Stasinopoulos [9] (US —
63 patients, ESWT — 117).

T. Turgay et al. [10] performed an RCS to com-
pare ESWT with low-level laser therapy (26 patients
in each group). The results of ESWT turned out to be
better. In another RCS, the use of ESWT (14 patients)
with ultrasound and kinesiotaping (13) was analyzed.
According to sonographic studies, ESWT is more ef-
fective [11], and compared to kinesiotaping, it is less
effective [12]. The therapeutic effect of ESWT was
better in combination with nutritional support [17].

ESWT (17 patients) was equally effective com-
pared to acupuncture (17) [13]. Also, the same ef-
fectiveness of ESWT was established with surgical
treatment [6], photobiomodulation [19] and in combi-
nation with stretching exercises [18].

In meta-analyses, which included articles on
the treatment of lateral epicondylitis using ESWT
until July 2019, conflicting results were obtained.
In particular, S. Yoon et al. [15] (reviewed samples
of 578 patients in the comparison group who did not
receive additional treatment, 588 in the ESWT group)
did not find differences in pain reduction according
to the VAS scale and grip strength. On the contrary,
G. Yao et al. [16] (534 subjects in the comparison
group, 501 — ESWT) concluded that ESWT can ef-
fectively and safely relieve pain and functional dis-

orders. Both groups of authors believe that it was ne-
cessary to perform high-quality RCSs to prove better
functional results of treatment of lateral epicondylitis
with ESWT and to develop appropriate protocols.

Diseases of the shoulder joint (calcifying and non-
calcifying tendinitis, tendinopathy, partial rotator
cuff damage)

In calcifying tendinitis, calcium deposits accu-
mulate in the tendons of the shoulder muscles and
the subacromial space [7, 20-25]. Non-calcifying ten-
dinitis of the shoulder is also a fairly common disor-
der, which clinically presents with similar symptoms
[26—32]. Damage to the rotator cuff of the shoulder
is detected in 2-3.8 % of the general population
[33-37]. Many methods of conservative and surgi-
cal treatment of these diseases were proposed, with
the goal to reduce inflammation, restore the functions
of the abnormally changed tendon, and prevent recur-
rence [2, 3, 5, 10].

J. Bechay et al. [21], comparing the use of conserva-
tive (needle lavage of calcifications, ESWT) and surgi-
cal treatments, proved the same effectiveness of both
methods; surgical intervention was usually used in con-
ditions of inefficiency of conservative treatment. For
the treatment of calcifying tendinitis of the shoulder,
needle lavage of calcifications using ultrasound control
in combination with subacromial injection of cortico-
steroids was more effective than ESWT [22, 23, 25]. In
a retrospective study, K. Wu et al. [7] determined that
the ESWT method was more effective for non-calcify-
ing and initial stages of calcifying tendinitis.

A. Frizziero et al. [24] found that for the treat-
ment of tendinopathy of the shoulder rotator muscles,
the ESWT procedure was equally effective with in-
tra-articular injection of hyaluronic acid, although
the rate of achieving the analgesic effect was higher
in the latter group.

A retrospective cohort analysis based on one cen-
ter (67 patients) determined that the use of radial
ESWT according to an individual protocol (depend-
ing on the response to manipulation) made it pos-
sible to obtain a long-term result of improvement
(within a year) in 92 % of cases. The success of us-
ing the technique was assessed by reducing pain by
more than 60 % according to VAS [28]. The inclusion
of eccentric exercises in the ESWT procedure did not
affect its effectiveness [26].

Some authors studied the combination of focal
and radial ESWT. In particular, M. Abo Al-Khair
et al. [27] recorded a better clinical, functional and
sonographic result in the case of treatment of calcific
tendinitis of the shoulder with the use of combined
focal and radial shock waves.
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Table
Results of studies of the ESWT method in selected articles
Author, year of publication Type of study Number of patients Method of comparison ESWT effectiveness
1 2 3 4 5
Lateral epicondylitis
Yan C., 2019 [8] meta-analysis 233 ultrasound more effective
Stasinopoulos D., 2018 [9] RCS 180 ultrasound more effective
low-level .
Turgay T., 2020 [10] RCS 52 laser therapy more effective
Ozmen T., 2021 [11] RCS 27 1.11tra.soun.d > more effective than ultrasound
kinesiotaping

Guler T., 2020 [12] RCS 40 kinesiotaping less effective
Wong C., 2016 [13] RCS 34 acupuncture equally effective
Yalvac B., 2018 [14] RCS 44 ultrasound more effective
Yoon S.Y., 2020 [15] meta-analysis 1166 other conservative more effective

methods of treatment

. other conservative .
Yao G., 2020 [16] meta-analysis 1035 methods of treatment more effective

o nutritional support more effective together
Vitali M., 2019 [17] RCS 30 (Tendisulfur forte) with nutritional support
Defoort S., 2021 [6] RCS 29 surgical treatment equally effective

. ESWT in combination .
Aydin C., 2017 [18] RCS 46 with stretching exercises equally effective
Celik D., 2019 [19] RCS 43 photobiomodulation equally effective

Calcific tendinitis of the shoulder

effective in combination

Pakos E.. 2018 [20] RS 66 o with calcification lavage
Bechay J., 2020 [21] literature review — surgical treatment equally effective
Louwerens J., 2020 [22] literature review — needle lavage of calcifications less effective

under US control

more effective in non-

Wu K., 2019 [7] coﬁegr(;stli)\?eczt‘fd 40 — calcifying and initial stages
P Y of calcific tendinitis
needle lavage
of calcifications under more effective needle lavage
Arirachakaran A., 2016 [23] meta-analysis 1204 US control, intra-articular of calcifications under
corticosteroids and combined US control
treatment
. needle lavage more effective needle lavage
2Doell 6C[z;s5t]1 llo-Gonzalez F., RCS 201 of calcifications under of calcifications under
US control US control
inclusion of eccentric exercises
Carlisi E., 2018 [26] RS 22 eccentric exercises does not.affect
the effectiveness
of ESWT
focal, radial and a more effective combination
Abo Al-Khair M., 2021 [27] RCS 30 a combination of both of both methods
ESWT methods
Malliaropoulos N., 2017 [28] RS 67 — more effective
ineffective in the presence
Chou W., 2017 [29] RS 241 o of unfavorable factors
22 studies needle lavage
. . (1258 of calcifications under .
Louwerens J., 2016 [30] literature review of shoulder US control, equally effective

joints) arthroscopic treatment
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Continuation of Table

1 2 3 4 5
the effect of previously
conducted ESWT
Lanza E., 2021 [31] RCS 70 on th@ result of treatment does not affect the outcome
with needle lavage of treatment
of calcifications under
US control
Shoulder tendinopathy
- intra-articular injection .
Frizziero A., 2017 [24] RCS 34 of hyaluronic acid equally effective
5RCSs efficiency has been confirmed

Castro B., 2021 [32]

literature review

are included NSAIDs, laser therapy

in the short-term period
of up to 3 months

Kliiter T., 2018 [35]

RCS

ESWT method was
supplemented with
electromagnetic therapy

86

efficiency is higher in the
group of combination with
electromagnetic therapy

Tendinitis of the shoulder and partial injuries of the rotator cuff of the shoulder

Chou W., 2018 [33]

RS

36

equal efficiency
has been confirmed

Calcific tendinitis, adhesive capsulitis, tendinopathy
and partial rotator cuff injuries of the shoulder

equal efficiency

Oliveira V., 2021 [34] RCS 54 — has been confirmed
Subacromial impingement syndrome
ESWT method efficiency is higher in the group
Santamato A., 2018 [36] RCS 30 was supplemented of combination with isokinetic

with isokinetic exercises

exercises

Partial damage to the shoulder rotator muscles

Petrofsky J., 2020 [37]

| «case — control»

1 J—

efficiency has been confirmed

Adhesive capsulitis of the shoulder

Redler L., 2019 [38]

literature review

ESWT method was
compared with other
conservative and surgical
treatment methods

efficiency has been confirmed

Cao D., 2019 [39]

literature review

efficiency has been confirmed

Qiao H., 2020 [40]

RCS

30 oral prednisolone

more effective

Carpal tunnel syndrome

Ambroziak M., 2020 [41]

literature review

efficiency has not been proven
due to a small number of studies

Clicking finger

Chen Y., 2021 [42]

| RCS

60

more effective

Clicking finger, Dupuytren's contracture

Ferrara P., 2020 [43] literature review — — efficiency has been confirmed
efficiency has been
Aykut S., 2018 [44] RS 23 — confirmed at an early stage
of treatment
Non-union of the navicular bone
Muhldorfer-Fodor M., RCS 68 o efficiency has been confirmed
2020 [45] in the long term
increased capillary
Schleusser S., 2020 [46] RS 20 — blood flow
Fallnhauser T., 2020 [47] RS 42 — efficiency has been confirmed
Quadlbauer S., 2019 [48] RCS 42 — efficiency has been confirmed
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Continuation of Table

1 | 2 | 3

| 4 | 5

Non-union and slowly healing fractures
of the humerus

Dahm F., 2021 [49] | RS | 236

| efficiency has been confirmed

Non-union fractures of the clavicle

Yue L., 2021 [50] | «case — control» | 1

| efficiency has been confirmed

Chronic tendinopathy of the distal tendon of the biceps brachii muscle

12 / \

5
2 / N\
- A g
s /
s 8 ’
%3 6 /
E 4 /
2
2016 2017 2018 2019 2020 2021
Years

Fig. 2. Distribution of studies by year of publication

However, during the treatment of calcifying tendi-
nitis, it is necessary to take into account unfavorable
factors (the size of the calcifications exceeding 15 mm
and the duration of the disease over 11 months), which
make ESWT ineffective [29]. In calcifying tendino-
pathy of the shoulder, it was possible to achieve good
or excellent clinical results after ESWT procedures,
needle lavage of calcifications under ultrasound con-
trol and arthroscopy. Side effects and complications
after treatment should be taken into account when
making a decision for each patient [30]. The ESWT
procedure performed before needle lavage of calcifi-
cations under ultrasound control did not affect the fi-
nal result of treatment [31].

B. Castro et al. [32] conducted a systematic re-
view that included 5 RCSs where the effective-
ness of ESWT was proven in the short term (up to
3 months). The authors noted absence of studies on
the results of using the technique in the medium and
long-term periods. In groups of patients with high
and usual physical activity, no difference in the ef-
fect of ESWT on the outcome of treatment of tendi-
nitis of the shoulder and partial damage of the rotator
cuff muscles was found in a retrospective study [33].
The same effectiveness and safety of the technique
in the treatment of patients with adhesive capsulitis,
tendinopathy, calcifying tendinitis and partial inju-
ries of the shoulder rotator muscles have also been

Furia J., 2017 [51] | RS | 48 | — | efficiency has been confirmed
16 established [34, 37]. Complex application of ESWT
14 A\ with electromagnetic therapy made it possible to

obtain a more pronounced reduction of pain and
improvement of shoulder function than in the cont-
rol group without ESWT [35]. Supplementation
of ESWT with isokinetic exercises improved treat-
ment outcomes [36].

Adhesive capsulitis affects the synovial memb-
rane of the shoulder joint and its capsule. Inflam-
mation begins, resulting in the so-called adhesion
(individual particles of the capsule). It triggers deve-
lopment of adhesions, subsequently becoming scars.
The abnormal process causes severe pain and limi-
tation of joint function, with possible complete im-
mobility. Due to this, the disease is called «frozen
shoulder syndromey. This abnormality is diagnosed
in 2-5 % of the adult population of the planet. It is
mostly observed after 35 years, more often in women
[38, 40].

ESWT is also used for the treatment of adhe-
sive capsulitis, its effectiveness has been confirmed
[38, 39]. In the conducted RCSs, a better result was
established after the use of ESWT compared to oral
prednisolone [40].

Diseases of the hand. In ESWT treatment of car-
pal tunnel syndrome in the postoperative period, its
effectiveness has not been determined due to a small
number of studies [41]. In trigger finger, high-energy
ESWT had a higher effectiveness [42].

In a systematic review of the literature P. Ferrara
et al. [43] proved the effectiveness and safety of ESWT
in the treatment of Dupuytren's disease and clicking
finger. It has been shown that the procedure is appro-
priate at the early stage of contracture as an alternative
to injection and surgical methods of treatment [44].

Intraoperative ESWT was used during surgical
correction of non-union of the navicular bone with
a free allograft and better results were found after
12 months than in the control (without ESWT) [45].
According to S. Schleusser et al. [46] in 20 volunteers,
capillary blood flow in the navicular bone, which is
one of the factors of osteogenesis, increased within
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30 minutes after the procedure. In 71 % of patients
after ESWT, consolidation was clinically determined
(average duration 8.4 months) in the case of non-
fused, slow-growing navicular fractures [47]. Other
authors reported that after surgical treatment of non-
union fractures of the navicular bone, the percentage
of consolidation was higher in the group where ex-
tracorporeal shock wave therapy was performed [48].

There are few publications regarding non-union
fractures of the humerus and clavicle. In particular, it
was determined that after 3 months after the ESWT,
the fusion occurred in 43.8%, and after 6 months in
52.5 % [49]. A clinical case findings were also pub-
lished, in which the formation of bone regenerate was
achieved after the treatment of a non-fused clavicle
fracture by the ESWT method [50].

Chronic tendinopathy of the distal biceps tendon
in 48 patients was treated with ESWT, showing safe-
ty and effectiveness of the method.

The number of publications by year is shown in
Fig. 2, with a trend of increasing scientific interest
in the use of the ESWT technique for the treatment
of orthopedic and traumatological diseases of the up-
per limb: from 4 studies in 2016 to 10 in 2021.

Conclusions

Literature review showed that shock wave thera-
py is used in the treatment of lateral epicondylitis;
calcifying tendinitis of the shoulder muscles; ten-
dinopathy; partial injuries of the shoulder rotator
muscles; subacromial impingement syndrome; adhe-
sive capsulitis of the shoulder; non-union and slowly
growing fractures; navicular bone of the wrist; hand
diseases (carpal tunnel syndrome, snapping finger,
Dupuytren's contracture, tendinopathies); fractures
of the humerus and clavicle; tendinopathy of the dis-
tal tendon of the biceps brachii muscle.

ESWT has been shown to be a modern and effec-
tive method of conservative treatment of orthopedic
and traumatological diseases of the upper limb, which
can be used both independently and in combination
with standard methods of conservative treatment.

Despite the increase in recent years of scientific
research on the use of ESWT, there are currently no
standardized protocols for the treatment of diseases
and injuries of the upper extremity. Taking into ac-
count the perspective and effectiveness of the tech-
nique, further scientific development involving
a larger number of treatment centers and patients is

necessary.
Conflict of interest. The authors declare no conflict of
interest.
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