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Abstract

Aim: Lateral pain in the elbow is a widespread problem in orthopedics and physiotherapy. There are different conservative treatment
options available, but there is no consensus on their superiority to each other. The aim of this study was to evaluate the efficacy of three
different treatment methods applied to patients followed up with a diagnosis of lateral epicondylitis.

Methods: The study included a total of 105 patients who were diagnosed with lateral epicondylitis between 2010 and 2016 and treated
conservatively. The patients were separated into three groups according to the treatment administered. In Group 1 (n:28), 1 ml
betamethasone dipropionate (Diprospan®, Schering-Plough Corp., Kenilworth, NJ, ABD) was applied with the peppering method. In
Group 2 (n:28), the same peppering method was used to apply 1 ml local anesthetic (prilocaine hydrochloride, Citanest®, AstraZeneca
plc., London, UK). In Group 3 (n:49), extracorporeal shockwave therapy (ESWT) treatment was performed. Data were evaluated before
and at one, three, and six months after treatment. Clinical scores were evaluated according to the Quick Dash (Q-DASH, Quick
disabilities of arm, shoulder, and hand) scoring system and VAS (visual analog scale) scores during the daily activities of the patients.
Quality of life and patient satisfaction levels were evaluated based on Quick Dash scores.

Results: A significant improvement was observed in all three methods in the VAS and quality of life of the patients at one, three, and six
months after treatment compared to pre-treatment values (P<0.001). A higher level of patient satisfaction was determined in Groups one
and two compared to the ESWT group (P<0.001).

Conclusion: Significant rates of satisfaction were determined in all three methods, and the corticosteroid treatment administered with the
peppering method was not superior over local anesthetic applied with the same method. Although ESWT was beneficial, it was less
effective than the other methods and cost higher.

Keywords: Lateral elbow pain, peppering, ESWT

Oz

Amag: Dirsek yan agrisi, ortopedi ve fizik tedavi pratiginde sik karsilagilan bir problemdir. Farkli konservatif tedavi segenekleri meveut
olup, birbirlerine tstiinliikleri konusunda fikir birligi yoktur. Bu ¢alismada lateral epikondilit tanisiyla takip edilen hastalarda ti¢ farkli
tedavi yonteminin etkinligini degerlendirilmek amaglanmistir.

Yontemler: 2010-2016 yillar1 arasinda lateral epikondilit tanisiyla takip edilen ve konservatif olarak tedavi edilen 105 hasta ¢aligmaya
dahil edildi. Hastalar yapilan tedavi metoduna gore 3 gruba ayrildi. Birinci gruptaki 28 hastaya 1 ml betametazon dipropiyonat
(Diprospan®, Schering-Plough Corp., Kenilworth, NJ, ABD), ikinci gruptaki 28 hastaya sadece 1 ml lokal anestezik prilokain
hidrokloriir (Citanest®, AstraZeneca plc., Londra, Birlesik Krallik), ayni1 yontemle 30-40 kez igne ucu ciltten ¢ikarilmadan ayni bolgeye
batirilip gikarilarak (peppering yontemiyle) uygulandi. Ugiincii gruptaki 49 hastaya Ekstrakorporeal sok dalga terapisi (ESWT) tedavisi
uygulandi. Tedavi 6ncesi ve 1. 3. ve 6. aydaki veriler degerlendirildi. Klinik skorlar Quick Dash (Q-DASH, Quick disabilities of arm,
shoulder and hand) skorlama sistemine gore degerlendirilerek, hastalarin giinliik yagam aktiviteleri sirasindaki VAS (Visual Analog
Scale) skorlarina bakildi. Yasam kalitesi ve hasta memnuniyeti diizeyleri Quick Dash skorlarina gore degerlendirildi.

Bulgular: Her ii¢ yontemde tedavi sonrasi birinci ay, ti¢iincii ay ve altinci aydaki VAS skorunda ve hastanin yasam kalitesinde tedavi
oncesine gore anlamh olarak iyilesme gozlendi (P<0,001). ilk iki grupta ESWT grubuna gére daha yitksek hasta memnuniyet orani
tespit edildi (P<0,001).

Sonug: Her ii¢ yontem iginde anlamli memnuniyet oranlar1 ile karsilasilmis olup, peppering yontemiyle uygulanan kortikosteroid (KS)
tedavisinin ayn1 yontemle uygulanan lokal anesteziklere iistiinliigii olmadig1 goriilmiistiir. Ugiincii yontemin (ESWT) faydali oldugu
goriilse de digerlerine gore daha az etkili oldugu ve daha maliyetli oldugu sonucuna varildi.

Anahtar kelimeler: Lateral dirsek agrisi, Peppering, ESWT
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Introduction

Lateral epicondylitis (LE) is the most diagnosed cause
of elbow pain, which progresses with degeneration following
repeated trauma or overuse of the forearm extensors attached
over the lateral epicondyle in the elbow [1]. Although the
incidence of LE is equal in males and females, it is observed
more in the working age group and most often between the 3™
and 5" decades [2,3]. Despite the common name “tennis elbow,”
tennis players only constitute 10% of patients in clinical practice
[4]. Degeneration develops at the tendon adhesion site associated
with repeated microtrauma, and this is defined as tendinosis [5].
Treatment of this frequently encountered problem is firstly
conservative [6,7]. In current LE treatment, several treatment
forms are recommended starting with simple local injections and
extending as far as complex surgical techniques. However, as LE
can be self-limiting, the majority of studies has been conducted
with short follow-up periods and because of the presence of
several factors that can affect the results and insufficient
physiological data, enough evidence does not exist to
demonstrate which treatment method is better than the others [8].

The aim of this study was to retrospectively evaluate the
efficacy of the 3 different techniques, namely, local
corticosteroid injection and local anesthetic injection with the
peppering technique, along with extracorporeal shockwave
therapy in patients with LE.

Materials and methods

The study included a total of 105 patients diagnosed
with lateral epicondylitis (LE) between 2010 and 2016. The
patients were randomly separated into treatment groups and the
data were examined retrospectively, after approval was obtained
from the Ethics committee of Adana City Research and
Educational Hospital (decision no.: 413 date: 27/03/2019).
Consent forms were obtained from all patients, which consisted
of 52 males and 53 females with a mean age of 44.6 years
(range: 20-72 years). Inclusion criteria were defined as
sensitivity with palpation over the lateral epicondyle of the
elbow, positive wrist extension test with the elbow in extension,
and that the patient had received anti-inflammatory treatment
various times for at least 3 months. Patients were excluded from
the study if they had a history of elbow trauma or cervical
discopathy, medial epicondylitis, radial tunnel syndrome,
rheumatoid arthritis, systemic diseases such as diabetes mellitus,
had undergone surgery for LE, or received an injection within
the previous 6 months. One patient in the corticosteroid group
received physical therapy for 3 weeks and 1 patient received
epicondylitis bandage treatment. Two and five patients had
received physical therapy in the local anesthetic and ESWT
groups, respectively.

Data were evaluated before treatment and at one, three,
and six months after treatment. Clinical scores were evaluated
according to the Quick Dash (Q-DASH, Quick disabilities of
arm, shoulder and hand) scoring system and VAS (visual analog
scale) scores during the daily activities of the patients.

Group 1 included 28 patients (15 male, 13 female) who
were administered 1 ml betamethasone dipropionate
(Diprospan®, Schering-Plough Corp., Kenilworth, NJ, USA),
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and Group 2 included 28 patients (18 male, 10 female) who
received 1 ml prilocaine hydrochloride (Citanest®, AstraZeneca
plc., London, UK). The mean follow-up period was 8.4 months
(range, 6-12 months).

Technique

In Groups 1 and 2, the most sensitive point over the LE
was identified, and the injection was made over and around the
epicondyle by injecting, withdrawing, redirecting, and
reinserting the needle 30-40 times without completely removing
it from the skin.

In Group 3 (n:49, 19 males, 30 females), ESWT
treatment was performed 3 times at weekly intervals (2000
impulse, 1.8 bar, 15 Hz frequency).

The demographic data of the 3 groups are shown in
Table 1.

LE was determined in the right elbow in 25 cases and
the left elbow in 3 in Group 1, in the right elbow in 21 and the
left elbow in 7 in Group 2, and in the right elbow in 35 and the
left elbow in 14 in Group 3.

Statistical analysis

Data obtained in the study were analyzed statistically
using SPSS v21 software. Conformity of the data to normal
distribution was assessed with the Shapiro Wilk test. In the
comparison of age, VAS and DASH scores between the ESWT,
corticosteroid and local anesthetic groups, One-Way Analysis of
Variance (ANOVA) and post-hoc Tukey tests were used. Chi-
square test was applied when examining the distribution of
gender and affected side. P<0.05 was considered statistically
significant.

The study consisted of three groups with four
measurements for each group. Taking the time-group interaction
into account, we planned to include at least 101 patients in the
study with a partial eta-square of 0.02, 5% type 1 error, 80%

power and a correlation of at least 0.40 between the
measurements. The computations were carried out with
G*power.

Results

According to the Quick-DASH (Q-DASH) scoring
system, the mean scores in Group 1 were 56.3 pre-treatment and
15.7 at 6 months post-treatment, in Group 2, 56.5 pre-treatment
and 14.6 at 6 months post-treatment, and in Group 3, 60.8 pre-
treatment and 29.1 at 6 months post-treatment. The treatments
were effective in all 3 groups. The changes in Q-DASH and VAS
scores at 1, 3, and 6 months after treatment are shown in Table 2.
Statistically significant results were obtained in all 3 methods.
The change showing treatment efficacy was lower in Group 3
(EWST) than in Groups 1 and 2. Statistically significant
differences were determined between the groups with regards to
6-month VAS values (P<0.001), more specifically, between
EWST and corticosteroid group (P=0.001) and between the
EWST and local anesthetic group (P=0.002). A statistically
significant difference was determined between the groups with
respect to the Q-DASH scores at 6 months after treatment
(P<0.001) between the EWST and corticosteroid group
(P<0.001) and between the EWST and local anesthetic group
(P<0.001). No statistically significant difference was determined
between the corticosteroid and local anesthetic groups with
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respect to the VAS and Q-DASH scores (P=0.997). The Q-
DASH scores of the patients are shown in Figure 1.

Table 1: Demographic data of the patients according to gender and affected side

Groups

Gender | Steroid Local anesthetic  ESWT Total P-value
Female | 13 (48.1%) 10 (35.7%) 30 (61.2%) 53 (50.5%) 0.087
Male 15 (53.6%) 18 (64.3%) 19 (38.8%) 52 (49.5%)

Total 28 (100.0%) 28 (100.0%) 49 (100.0%) 105 (100.0%)

Groups

Side Steroid Local anesthetic  ESWT Total P-value
Right 25 (89.3%) 21 (75.0%) 35 (71.4%) 81 (77.1%) 0.190
Left 3 (10.7%) 7 (25.0%) 14 (28.6%) 24 (22.9%)

Total 28 (100.0%) 28 (100.0%) 49 (100.0%) 105 (100.0%)

Table 2: The change in clinical scores according to the treatment results
Q-DASH scores | Steroid Local anesthetic ESWT P-value
Mean (SD) Mean (SD) Mean (SD)
Pre-treatment 56.34 (8.56) 56.52 (10.28) 60.84 (11.42) 0.102
1st month 26.69 (16.02) 26.46 (17.95) 37.16 (16.54) 0.007
3rd month 16.10 (10.55) 16.37 (11.39) 33.18 (16.39) <0.001
6th month 15.78 (10.30) 14.62 (11.36) 29.19 (17.23) <0.001
P-value <0.001 <0.001 <0.001
General P-value | 0.008
VAS values Steroid Local anesthetic ESWT P-value
Mean (SD) Mean (SD) Mean (SD)
Pre-treatment 6.50 (1.11) 6.54 (1.20) 7.18 (1.70) 0.065
1st month 2.93 (2.02) 2.79 (2.35) 4.27 (2.15) 0.005
3rd month 1.79 (1.34) 1.82 (1.56) 3.88 (2.06) <0.001
6th month 1.72 (1.46) 1.76 (1.32) 3.35(2.12) <0.001
P-value <0.001 <0.001 <0.001
General P-value | 0.048
VAS
Betamethasone
Dipropionate Prilocain Hidrocloride ESWT
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Figure 1: Schematic form of the Q-DASH scores of the 3 patient groups according to time

Discussion

Lateral epicondylitis (tennis elbow) which presents with
pain and function loss, is associated with degenerative changes
that develop secondary to mechanical pain and loading at the
adhesion site of the extensor muscles, particularly of the carpi
radialis brevis to the bone [3-10]. In biopsies taken from this
region, acute inflammatory cells, no inflammation, vascular
hyperplasia, disorganized collagen bundles and intense fibroblast
clusters are observed, all of which is known as angiofibroblastic
degeneration (tendinosis) [5,11,12].

Many different methods have been described in LE
treatment [3,8,12]. Starting with corticosteroid injection, several
methods such as platelet-rich plasma (PRP) and autologous
blood transfusion, physical therapy, and shockwaves (ESWT)
have been recommended in literature [3,8,9,12,13].

To the best of our knowledge, there has been no
previous study which has compared the ESWT method with
local anesthetic only, and steroid therapy without local
anesthetic, applied with the peppering method.

Several studies have reported that the application of
corticosteroid (triamcinolone) is the most preferred method in the
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treatment of tennis elbow and the best option in the short term
[3,8,12-14].

In a randomized, controlled study of 146 patients by
Hay et al. [15], steroid was more effective than placebo or
naproxen in the first 4 weeks, but in the 12" month, no
difference was found between the 3 groups. Smidt et al. [16]
compared the 3 separate methods of corticosteroid, physical
therapy, and a watch-and-wait policy, and while the best result
was obtained in the steroid group in a 6-week period, this was
the group with the most recurrences in the long term. In the
current study, the best results were obtained in Groups 1 and 2
(corticosteroid and local anesthetic) in the early period (first
month). In a study by Bisset et al. [12] and a review of 17 studies
by Combes et al [17], corticosteroid treatment was more
effective than other methods in the reduction of pain in the short
term, but this effect was reversed in the long term.

Yi et al. [18] also reported that corticosteroid was as
effective as deep friction massage in the short term (4 weeks),
but in the long term (6 months), deep friction massage was the
best method. In a meta-analysis of 6 high-quality, randomized,
controlled studies, Orchard et al. stated that after 3 months,
corticosteroid was harmful compared to a placebo injection or
conservative treatment. The authors stated that there was no
high-quality review showing the opposite, and therefore
recommended that it not be used considering the mid-term harm
rather than the short-term benefit [19].

In the current study, corticosteroid and local anesthetic
treatment were administered with different methods of the
peppering technique, in which the needle is injected, withdrawn
and re-inserted 30-40 times with the aim of increasing blood
flow. The effective results seen in the early period (4 weeks) was
observed to persist at 6 months with this technique. The
peppering technique increases the surrounding bleeding, which
potentially increases the healing process. In the studies of
Kraushaar et al. [5] and Regan et al. [20], the peppering
technique was used, and the bleeding in the degenerative myxoid
tissue of patients with epicondylitis triggered the healing process
by creating new channels.

Injection treatment can be applied in the form of a
single injection to the epicondyle region or by inserting and
withdrawing the needle 30-40 times to the origin of the extensor
muscles in the lateral epicondyle region [21-24]. In the current
study, peppering technique was applied to Groups 1 and 2, and
effective results were obtained within a 6-month period.

In a study by Okcu et al. [22], corticosteroid and local
anesthetic combined were applied with the peppering technique
and as a single injection, and it was shown that in the long-term,
the same combination of drugs administered with a peppering
technique was relatively more effective. In another study by
Dogramaci et al [23], local corticosteroid injection administered
with the peppering technique was reported to provide more
successful results than corticosteroids administered with the
classic technique or a single local anesthetic administered with
the peppering technique. Altay et al. [24] applied local anesthetic
only and a combination of local anesthetic and corticosteroid
(lidocaine+triamcinolone) with the peppering technique and
reported a high success rate with both methods at the end of the
first year.

L 2
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In contrast to the results of those studies, no difference
was determined in the results of the present study between the
application of local anesthetic only and steroid treatment only,
both applied with the peppering technique. Compared to ESWT,
the results were better. The improvements in VAS and Q-DASH
scores at 1 and 3 months (early term) were more advanced than
those of ESWT at 6 months, which can be considered mid-term.

There are many studies that have reported that ESWT is
effective in the treatment of lateral epicondylitis [25-31]. In a
study that compared ESWT with corticosteroid treatment, it was
emphasized that although ESWT was beneficial, it was less
effective than steroid treatment and more costly [32]. Some
studies have reported that it has the same effect as a placebo [33-
36]. Aydin et al. [37] compared ESWT and wrist extensor splints
and reported that successful results were obtained with both
methods.

Although effective results were obtained with ESWT
treatment in the current study, the success rate was more limited
than that of the other two methods. When the ESWT treatment
group was evaluated over the study period, a statistically
significant improvement was seen in the clinical scores, and
improvement became more pronounced as time progressed. The
efficacy at 3 months was greater than at the first month, and a
greater improvement was seen in the clinical scores at 6 months.

Limitations

There were numerous limitations to our study. First, the
patients were randomly divided into groups. The number of
patients participating in the study was sparse. Radiological
criteria were not included in the study and follow-up period was
not long enough.

Conclusion

For the optimal treatment of lateral epicondylitis, it is
important to interpret the scientific evidence. By combining this
with experience and the facilities available, an evidence-based,
appropriate choice should be made for the patients. The results of
this study demonstrated that in the application of an injection, the
outcome was attributed more to the technique of peppering rather
than the drug. Patient preference should also be taken into
consideration  when selecting the treatment method.
Nevertheless, there is a need for further, well-planned, high-
quality, randomized, controlled studies which follow the natural
course of the disease to be able to determine the most effective
treatment.

References

1. Vicenzino B, Wright A. Lateral epicondylalgia I: epidemiology, pathophysiology, aetiology and
natural history, Physical Therapy Reviews. 1996;1(1):23-34. doi: 10.1179/ptr.1996.1.1.23

2. Allander E. Prevalence, incidence, and remission rates of some common rheumatic diseases or
syndromes. Scand J Rheumatol. 1974;3(3):145-53. doi: 10.3109/03009747409097141. PMID:
4428194,

3. Giindiiz R, Malas FU, Borman P, Kocaoglu S, Ozgakar L. Physical therapy, corticosteroid injection,
and extracorporeal shock wave treatment in lateral epicondylitis. Clinical and ultrasonographical
comparison. Clin Rheumatol. 2012 May;31(5):807-12. doi: 10.1007/s10067-012-1939-y. Epub 2012
Jan 27. PMID: 22278162.

4. Kane SF, Lynch JH, Taylor JC. Evaluation of elbow pain in adults. Am Fam Physician. 2014 Apr
15;89(8):649-57. PMID: 24784124.

5. Kraushaar BS, Nirschl RP. Tendinosis of the elbow (tennis elbow). Clinical features and findings of
histological, immunohistochemical, and electron microscopy studies. J Bone Joint Surg Am. 1999
Feb;81(2):259-78. PMID: 10073590.

6. Hong QN, Durand MJ, Loisel P. Treatment of lateral epicondylitis: where is the evidence? Joint Bone
Spine. 2004 Sep;71(5):369-73. doi: 10.1016/j.jbspin.2003.05.002. PMID: 15474386.

7. Barrington J, Hage W. Lateral epicondylitis (tennis elbow): nonoperative, open, or arthroscopic
treatment?. Current Opinion in Orthopaedics. 2003;14:291-5. doi: 10.1097/00001433-200308000-
00013.

8. Labelle H, Guibert R, Joncas J, Newman N, Fallaha M, Rivard CH. Lack of scientific evidence for the
treatment of lateral epicondylitis of the elbow. An attempted meta-analysis. J Bone Joint Surg Br.
1992 Sep;74(5):646-51. doi: 10.1302/0301-620X.74B5.1388172. PMID: 1388172.

L 2

Lateral epicondylitis
V'S

JOSAM ¢

9. Buchbinder R, Green SE, Struijs P. Tennis elbow. BMJ Clin Evid. 2008 May 28;2008:1117. PMID:
19450309; PMCID: PMC2907994.

10. Shergill R, Choudur HN. Ultrasound-Guided Interventions in Lateral Epicondylitis. J Clin Rheumatol.
2019 Apr;25(3):e27-e34. doi: 10.1097/RHU.0000000000000879. PMID: 30074911.

11.Khan KM, Cook JL, Taunton JE, Bonar F. Overuse tendinosis, not tendinitis part 1: a new paradigm
for a difficult clinical problem. Phys Sportsmed. 2000 May;28(5):38-48. doi:
10.3810/psm.2000.05.890. PMID: 20086639.

12.Bisset L, Beller E, Jull G, Brooks P, Darnell R, Vicenzino B. Mobilisation with movement and
exercise, corticosteroid injection, or wait and see for tennis elbow: randomised trial. BMJ. 2006 Nov
4;333(7575):939. doi: 10.1136/bmj.38961.584653.AE. Epub 2006 Sep 29. PMID: 17012266; PMCID:
PMC1633771.

13.Price R, Sinclair H, Heinrich I, Gibson T. Local injection treatment of tennis elbow--hydrocortisone,
triamcinolone and lignocaine compared. Br J Rheumatol. 1991 Feb;30(1):39-44. doi:
10.1093/rheumatology/30.1.39. PMID: 1991216.

14.Sélveborn SA, Buch F, Mallmin H, Adalberth G. Cortisone injection with anesthetic additives for
radial epicondylalgia (tennis elbow). Clin Orthop Relat Res. 1995 Jul;(316):99-105. PMID: 7634730.

15.Hay EM, Paterson SM, Lewis M, Hosie G, Croft P. Pragmatic randomised controlled trial of local
corticosteroid injection and naproxen for treatment of lateral epicondylitis of elbow in primary care.
BMJ. 1999 Oct 9;319(7215):964-8. doi: 10.1136/bm;j.319.7215.964. PMID: 10514160; PMCID:
PMC28251.

16.Smidt N, van der Windt DA, Assendelft WJ, Devillé WL, Korthals-de Bos IB, Bouter LM.
Corticosteroid injections, physiotherapy, or a wait-and-see policy for lateral epicondylitis: a
randomised controlled trial. Lancet. 2002 Feb 23;359(9307):657-62. doi: 10.1016/S0140-
6736(02)07811-X. PMID: 11879861.

17.Coombes BK, Bisset L, Vicenzino B. Efficacy and safety of corticosteroid injections and other
injections for management of tendinopathy: a systematic review of randomised controlled trials.
Lancet. 2010 Nov 20;376(9754):1751-67. doi: 10.1016/S0140-6736(10)61160-9. Epub 2010 Oct 21.
PMID: 20970844.

18.Yi R, Bratchenko WW, Tan V. Deep Friction Massage Versus Steroid Injection in the Treatment of
Lateral Epicondylitis. Hand (N Y). 2018 Jan;13(1):56-59. doi: 10.1177/1558944717692088. Epub
2017 Feb 1. PMID: 28719982; PMCID: PMC5755866.

19.Orchard JW, Vicenzino B. Cortisone injections for tennis elbow should be an "avoid", rather than a
recommended procedure. Med J Aust. 2017 Nov 20;207(10):453. doi: 10.5694/mjal7.00445. PMID:
29129178.

20.Regan W, Wold LE, Coonrad R, Morrey BF. Microscopic histopathology of chronic refractory lateral
epicondylitis. Am J Sports Med. 1992 Nov-Dec;20(6):746-9. doi: 10.1177/036354659202000618.
PMID: 1280910.

21.0keu, G. & Yercan, H.S. & Ozi¢, U.. (2002). The comparison of single dose versus multi-dose local
corticosteroid injections for tennis elbow. J Arthroplasty Arthroscopic Surg. 13. 158-163.

22.0k¢u G, Erkan S, Sentiirk M, Ozalp RT, Yercan HS. Evaluation of injection techniques in the
treatment of lateral epicondylitis: a prospective randomized clinical trial. Acta Orthop Traumatol
Turc. 2012;46(1):26-9. doi: 10.3944/a0tt.2012.2577. PMID: 22441448.

23.Dogramaci Y, Kalaci A, Savas N, Duman IG, Yanat AN. Treatment of lateral epicondilitis using three
different local injection modalities: a randomized prospective clinical trial. Arch Orthop Trauma Surg.
2009 Oct;129(10):1409-14. doi: 10.1007/s00402-009-0832-x. Epub 2009 Feb 14. PMID: 19219442,

24. Altay T, Giinal I, Oztiirk H. Local injection treatment for lateral epicondylitis. Clin Orthop Relat Res.
2002 May;(398):127-30. PMID: 11964641,

25, Stasinopoulos D, Johnson MI. Effectiveness of extracorporeal shock wave therapy for tennis elbow
(lateral epicondylitis). Br J Sports Med. 2005 Mar;39(3):132-6. doi: 10.1136/bjsm.2004.015545.
PMID: 15728688; PMCID: PMC1725150.

26.Trentini R, Mangano T, Repetto I, Cerruti P, Kuqi E, Trompetto C, Franchin F. Short- to mid-term
follow-up effectiveness of US-guided focal extracorporeal shock wave therapy in the treatment of
elbow lateral epicondylitis. Musculoskelet Surg. 2015 Sep;99 Suppl 1:5S91-7. doi: 10.1007/s12306-
015-0361-4. Epub 2015 May 10. PMID: 25957547.

27.Haake M, Konig IR, Decker T, Riedel C, Buch M, Miiller HH; Extracorporeal Shock Wave Therapy
Clinical Trial Group. Extracorporeal shock wave therapy in the treatment of lateral epicondylitis: a
randomized multicenter trial. J Bone Joint Surg Am. 2002 Nov;84(11):1982-91. doi:
10.2106/00004623-200211000-00012. PMID: 12429759.

28.Yalvag B, Mesci N, Geler Kiilcii D, Yurdakul OV. Comparison of ultrasound and extracorporeal
shock wave therapy in lateral epicondylosis. Acta Orthop Traumatol Turc. 2018 Sep;52(5):357-362.
doi: 10.1016/j.a0tt.2018.06.004. Epub 2018 Jun 28. PMID: 30497658; PMCID: PMC6204478.

29. Stasinopoulos D. Can extracorporeal shock-wave therapy be used for the management of lateral elbow
tendinopathy? World J Methodol. 2018 Nov 29;8(3):37-39. doi: 10.5662/wjm.v8.i3.37. PMID:
30519537; PMCID: PMC6275556.

30.Spacca G, Necozione S, Cacchio A. Radial shock wave therapy for lateral epicondylitis: a prospective
randomised controlled single-blind study. Eura Medicophys. 2005 Mar;41(1):17-25. PMID:
16175767.

31.0zkut AT, Kilingoglu V, Ozkan NK, Eren A, Ertag M. Lateral epikondilitli olgularda ekstrakorporeal
sok dalga tedavisi [Extracorporeal shock wave therapy in patients with lateral epicondylitis]. Acta
Orthop Traumatol Turc. 2007;41(3):207-10. Turkish. PMID: 17876120.

32.Crowther MA, Bannister GC, Huma H, Rooker GD. A prospective, randomised study to compare
extracorporeal shock-wave therapy and injection of steroid for the treatment of tennis elbow. J Bone
Joint Surg Br. 2002 Jul;84(5):678-9. doi: 10.1302/0301-620x.84b5.12741. PMID: 12188483.

33.Buchbinder R, Green SE, Youd JM, Assendelft WJ, Barnsley L, Smidt N. Shock wave therapy for
lateral elbow pain. Cochrane Database Syst Rev. 2005 Oct 19;(4):CD003524. doi:
10.1002/14651858.CD003524.pub2. PMID: 16235324.

34.Capan N, Esmaeilzadeh S, Oral A, Basoglu C, Karan A, Sindel D. Radial Extracorporeal Shock Wave
Therapy Is Not More Effective Than Placebo in the Management of Lateral Epicondylitis: A Double-
Blind, Randomized, Placebo-Controlled Trial. Am J Phys Med Rehabil. 2016 Jul;95(7):495-506. doi:
10.1097/PHM.0000000000000407. PMID: 26544854.

35.Chung B, Wiley JP. Effectiveness of extracorporeal shock wave therapy in the treatment of previously
untreated lateral epicondylitis: a randomized controlled trial. Am J Sports Med. 2004 Oct-
Nov;32(7):1660-7. doi: 10.1177/0363546503262806. PMID: 15494330.

36.Beyazal MS, Devrimsel G. Comparison of the effectiveness of local corticosteroid injection and
extracorporeal shock wave therapy in patients with lateral epicondylitis. J Phys Ther Sci. 2015
Dec;27(12):3755-8. doi: 10.1589/jpts.27.3755. Epub 2015 Dec 28. PMID: 26834345; PMCID:
PMCA4713784.

37.Aydin A, Atig R. Comparison of extracorporeal shock-wave therapy and wrist-extensor splint
application in the treatment of lateral epicondylitis: a prospective randomized controlled study. J Pain
Res. 2018 Aug 2;11:1459-67. doi: 10.2147/JPR.S166679. PMID: 30122976; PMCID: PMC6080668.

This paper has been checked for language accuracy by JOSAM editors.
The National Library of Medicine (NLM) citation style guide has been used in this paper.

Page/Sayfa|1185v



