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Treatment of Lateral Epicondylitis: Steroid Injection

versus Extra-Corporeal Shock Wave Therapy
Lateral Epikondilit Tedavisi: Ekstra Korporeal Sok Dalga Terapisine Karsi Steroid Enjeksiyonu
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ABSTRACT

Objective: Several treatments have been proposed to treat lateral epicondylitis. Both steroid injection and extra-corporeal shock wave therapy
(ESWT) are treatment modalities.

Methods: Thirty-four patients suffering from lateral epicondylitis for at least 6 months were treated in this study. The patients were divided into two
groups: the first group included 17 patients treated by ESWT, and the second group included 17 patients treated by local injection of steroid. The
results were evaluated using the visual analog scale and the DASH score.

Results: In the first group (ESWT), the mean follow-up period was 20.42 months. The VAS improved from 8.1 to 1.85, and the DASH score improved
from 73.32 to 52.3. Moreover, 10 cases were satisfied, 2 cases were satisfied with reservation, and 5 cases were not satisfied. In the second group
(steroid), the average follow-up period was 17.39 months. The VAS improved from 8.71 to 1.32, and the DASH score improved from 72 to 48.23.
Concerning patient satisfaction, 13 cases were satisfied, 3 cases were satisfied with reservation, and 1 case was not satisfied.

Conclusion: Steroid injection had good results when compared to ESWT as regards pain relief, improvement of elbow function, and patient satisfaction
at follow-up. (JAREM 2014; 2: 58-61)
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OZET

Amag: Lateral epikondiliticin bir cok tedavi ydntemi dnerilmistir. Hem streoid enjeksiyonu hem de ESWT(ekstra korporeal sok dalga terapisi) kullanilan
tedavi metodlarindandir.

Yéntemler: Bu calismaya en az 6 aydir lateral epikondilitten dolayi agrisi olan 34 hasta dahil edildi. Hastalar iki gruba ayrildi, birinci gruptaki 17 hasta
ESWT ile ve ikinci gruptaki 17 hasta ise streoid enjeksiyonu ile tedavi edildi. Sonuglar Visual Analog Skala ve DASH skalalari kullanilarak degerlendirildi.

Bulgular: Birinci gruptaki hastalarin (ESWT) ortalama takip slresi 20,42 ay idi. Ortalama VAS skorunda 8,1 den 1,85’e kadar, ortalama DASH skorunda
ise 73,32'den 52,3'e kadar bir dizelme saglandi. 10 hastada tatmin edici sonuca ulasilirken, 2 hastada sinirl memnuniyet saglandi, 5 hastada ise tatmin
edici sonug saglanamadi. ikinci grupta (steroid enjeksiyonu) ise ortalama takip siiresi 17,39 ay idi. Ortalama VAS skorunda 8,71 den 1,32'ye, ortalama
DASH skorunda ise 72 den 48,23'e kadar dlizelme saglandi.13 hastada tatmin edici sonuca ulagilirken, 3 hastada sinirl memnuniyet saglandi, 1 hastada
ise tatmin edici sonug saglanamadi.

Sonug: Steroid enjeksiyonu ESWT ile karsgilagtirildiginda agrinin giderilmesi, dirsek fonksiyonlarinin iyilesmesi ve hasta memnuniyeti agisindan daha iyi
sonuglara sahiptir. (JAREM 2014; 2: 58-61)

Anahtar Sézciikler: Lateral epikondilit, ESWT, DASH skoru, streoid enjeksiyonu

INTRODUCTION Shock wave therapy has been employed in orthopedic and

Tennis elbow is the most common cause of elbow pain in patients traumatic conditions, including any tendonitis, plantar fasciitis,

attending orthopedic clinics. It occurs most commonly in the fracture non-unions, and pseudoarthrosis (9).

tendon of the extensor carpi radialis brevis (1). The mechanism of action of extra-corporeal shock wave therapy

However, other tendons of the extensor bundle, such as the (ESWT) is not clear, but we think that direct stimulation of the
extensor digitorum communis, may be involved (2). healing process is important. This may direct suppression on

The pathophysiology involves microtears in the tendon leading  nociceptors and a hyperstimulation mechanism. Also, growth
to hemorrhage, rough granulation tissue formation, and later factor technologies are increasingly used to heal musculoskeletal
repair. The initial management of tennis elbow is conservative  disorders (10-16).

treatments. These measures result in up to 90% of patients being

in transient remission (3-5). METHODS

If conservative treatment does not benefit, the last chance is The study included two groups according to the methods of

surgery, with the primary objective of pain relief (6-8). treatment either by ESWT or steroid.
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Inclusion criteria:

a) Pain over the common extensor origin increases with pres-
sure over the lateral epicondyle and with resisted extension
of the wrist and or middle finger.

b) Duration of symptoms for at least 6 months.

Exclusion criteria:
a) Active inflammatory disease.

b) Concurrent pain in the cervical spine or ipsilateral shoulder
due to other causes.

The method of treatment was discussed with the patient before
the treatment. The ESWT technique depends upon applica-
tion of ESWT three times with a 1-week interval between each
therapy, whereas steroid method depends on a local anesthetic
injection (prilocaine 1 mL) to the skin and subcutaneous tissues,
followed by methylprednisolone acetate (1 mL) injection with skin
penetration at the tendon. So, the choice of treatment was based
on the patient’s choice after discussing the two techniques.

The first group included 17 patients treated by ESWT (13 males
and 4 females); all cases were unilateral, and the age of the pa-
tients was between 24 to 55 years with an average of 36.2 years.
The pre-treatment period ranged between 6 months and 35
months with an average of 17.95 months. The pre-treatment VAS
scale ranged between 6 to 9 points with an average of 8.1, and
the pre-treatment DASH score ranged between 60 to 88 with an
average of 73.32.

The second group included 17 patients treated by steroid
injection (12 males and 5 females); all cases were unilateral,
and the age of the patients was between 22 to 55 years with
an average of 35.66 years. The pre-treatment period ranged
between 6 months and 36 months with an average of 17.88
months. The patients were evaluated pre-operatively using
the visual analog scale (VAS) and the Disabilities of the Arm,
Shoulder, and Hand (DASH) score. The pre-treatment VAS
scale ranged between 7 to 9 points with an average of 8.71,
and the pretreatment DASH score ranged between 60 to 88
with an average of 73 (Table 1).

The patient was seen after treatment on the first day, after 1 week
and 1 month, and then every 3 months for evaluation of pain and
elbow function.

Every patient was given three sessions of ESWT at weekly inter-
vals. A total of 2000 shock waves were administered at each ses-
sion under ultrasound guide and without anesthesia.

Table 1. Pre-treatment data of both groups

ESWT
Age (years) 24-55 (36.2)
Sex (Male/Female) 13/4
Pre-treatment period (months) 6-36 (17.95)
Pre-treatment VAS 6-9(8.1)

Pre-treatment DASH score 60-88 (73.32)
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Statistical Package for the Social Sciences (SPSS) was used. Chi-
square test was used to compare the results between the two
groups. The Kruskal-Wallis test was applied to compare VAS
score changes before and after treatment. The difference in the
VAS in the early results and at follow-up was estimated using the
Wilcoxon signed-ranks test. Concerning the demographic data,
including age (p=0.807007), pre-treatment period (p=0.853325),
VAS (p=0.110115), and DASH score (p=0.30697), consequently,
there was no significant difference.

RESULTS

In the first group (ESWT), all cases were unilateral, and all patients
were available for follow-up. The follow-up period ranged be-
tween 8 months and 40 months with an average of 20.42 months.
The average VAS improved from 8.1 to 1.85 with a mean improve-
ment of 6.25 (p=0.0001), and the average DASH score improved
from 73.32 to 52.3 with a mean improvement of 20.55 (p=0.0001).
Concerning patient satisfaction, 10 cases were satisfied (55%),
2 cases (15%) were satisfied with reservation, and 5 cases (30%)
were not satisfied. The success rate was 70%.

In the second group (steroid), all cases were unilateral. The fol-
low-up period ranged between 7 months and 33 months with an
average of 17.39 months. The average VAS improved from 8.71 to
1.32 with a mean improvement of 7.05 (p=0.0001), and the DASH
score improved from 72 to 48.23 with a mean improvement of
23.77 (p=0.0001). Concerning patient satisfaction, 13 cases were
satisfied (83.33%), 3 cases (10.52%) were satisfied with reserva-
tion, and 1 case (5.55%) was not satisfied. The success rate was
93.85%. There were no reported complications in either group at
either the early or late follow-up.

In the post-treatment results of the ESWT group, the mean
change in the VAS was 6.25 (p=0.0001), and the mean change
in the DASH score was 20.55 (p = 0.0001). In the steroid group,
the mean change in the VAS was 7.05 (p=0.001), and the mean
change in the DASH score was 23.77 (p=0.001).

Regarding the difference in the results between the two groups,
the mean improvement in the VAS in the ESWT group was 6.25
and 7.05 in the steroid group (p value = 0.05), and in the DASH
score, the mean improvement in the ESWT group was 20.55 and
23.77 in the steroid group (p value = 0.05). Accordingly, there was
a significant difference in the results of both groups in favor of
the steroid group.

For outcome and success rate, the steroid group achieved much
better results than the ESWT group-i.e., 93.85% versus 70%, re-
spectively (p=0.001).

STEROID p
22-55 (35.66) 0.807007
12/5 -
6-36 (17.88) 0.853325
7-9 (8.71) 0.110115
60-88 (72) 0.306979

VAS: visual analogue scale; DASH: the disabilities of the arm shoulder and hand; ESWT: extra-corporeal shock wave therapy
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Table 2. Post-treatment results of the study

ESWT
Follow up period (months) 20.42
Post-treatment VAS 1-4 (1.85)
Post-treatment DASH score 46-58 (52.3)

STEROID p
17.39 0.376395
1-3(1.32) 0.02

40-54 (48.23) 0.01

VAS: visual analogue scale; DASH: the disabilities of the arm shoulder and hand; ESWT: extra-corporeal shock wave therapy

Successful results were defined as a reduction of as much as 25%
in VAS and DASH score in either group at late follow-up. Conse-
quently, the steroid group achieved more success as compared
to the ESWT group (p<0.001) (Table 2).

DISCUSSION

Tennis elbow is a common problem with many treatments. Symp-
toms is important and is economically advantageous. If conserva-
tive treatment does not provide satisfactory results, a patient may
pursue other treatment options (13).

Rompe et al. (17) have described the use of low-dose ESWT in
patients with chronic tennis elbow. There was a significant reduc-
tion in pain and increase in grip strength in the group that re-
ceived shock wave therapy.

Haake et al. (18), in a double-blind controlled study, involved 270
patients with tennis elbow who received either ESWT or placebo
at weekly intervals for 3 weeks; no difference was noted between
the two groups.

Pettrone and McCall found significant improvement after a full
dose of ESWT at 3 months, ranging between 33% to 70%, and at
6 months, ranging between 55% to 79% (19).

Staples et al. (20) conducted a double-blind randomized con-
trolled trial on 68 patients to determine whether ultrasound-
guided ESWT reduced pain in patients with tennis elbow. Pa-
tients received 3 ESWT treatments at a subtherapeutic dose
given weekly. There were significant improvements in almost all
outcome measures for both groups over the 6 months of follow-
up. There was little evidence to support the use of ESWT as a
therapeutic for the treatment of tennis elbow.

Hechtman et al. (21), in a similar study using PRP, treated 31 pa-
tients with epicondylitis not responding to conservative treatment
for 6 months. Two cases elected surgery 1 month post-injection,
and 29 cases continued follow-up. The overall success rate was
90% (28 of 31 elbows). Patient satisfaction improved from 5.1+£2.5
at 1 month to 9.1+1.9 at last follow-up.

Thanasas et al. (22) treated two groups of patients with lateral
epicondylitis; the first group included 14 patients treated by PRP
injection, and the second group included 14 patients treated by
injection of autologous blood. They concluded that PRP treat-
ment is superior to autologous blood concerning short-term re-
sults but saw no statistically significant difference in elbow func-
tion at follow-up.

Gosens et al. (23) compared the results of two groups of patients
with chronic lateral epicondylitis. The first group was treated by
PRP injection, and the second group was treated by corticoste-
roid injection. Both groups significantly improved across time.

After 2 years of follow-up, the DASH scores of the corticosteroid
group returned to baseline levels, while those of the PRP group
significantly improved.

Chaudhury et al. (16) treated 6 patients who had a baseline ul-
trasound confirming tendinosus of the common extensor ten-
don. Patients received 3 ml PRP under sonographic control. Five
patients were available for follow-up, and they gained improve-
ment of tendon morphology rather than tendon vascularity at 6
months of follow-up.

In the current study, the results showed that both ESWT and ste-
roid can be used for treatment of such a condition. However, the
steroid group of patients achieved better results and more pa-
tient satisfaction. In the steroid group, the overall success rate
was 93.85% (16 of 17 elbows), whereas in the ESWT group, it was
80%. The recorded levels of patient satisfaction were much high-
er in the steroid group. The assessment of our results was based
totally on subjective and clinical data during the pre-treatment
and post-treatment periods. Maybe it will be more reliable to use
ultrasonographic measurement of the thickness and vascularity
of the common extensor tendon at the start of treatment and at
late follow-up.

CONCLUSION

Lateral epicondylitis, or tennis elbow, can be treated effectively
with non-surgical methods of treatment. Both ESWT and steroid
can be successfully used for treatment of tennis elbow. However,
steroid injection is more effective concerning pain relief and im-
provement of elbow function. Steroid injection is a good tech-
nique for treatment of tendinopathy.

Ethics Committee Approval: Ethics committee approval was not re-
ceived due to the retrospective nature of the study

Informed Consent: Written informed consent was obtained from patient
who participated in this case.

Peer-review: Externally peer-reviewed.

Author Contributions: Concept - H.M., S.M.; Design - H.M., EF.,; Super-
vision - HM., G.O.; Funding - S.M., M.K,, FF; Materials - S.M., FF; Data
Collection and/or Processing - H.M., G.0O., MK Analysis and/or Inter-
pretation - H.M., FF, M.K;; Literature Review - S.M., H.M.; Writing - S.M.,
H.M., G.O.; Critical Review - S.M., H.M., G.O.; Other - MK, FF.

Conflict of Interest: No conflict of interest was declared by the authors.

Financial Disclosure: The authors declared that this study has received
no financial support.

Etik Komite Onay:: Calismanin retrospektif tasanmindan dolayr etik kurul
onay! alinmamigtir



Hasta Onami: Yazili hasta onami bu olguya katilan hastalardan alinmistir.
Hakem Degerlendirmesi: Dis bagimsiz.

Yazar Katkilan: Fikir - H.M., S.M_; Tasarim - H.M., EF,; Denetleme - H.M.,
G.0O.; Kaynaklar - S.M., M.K,, FF; Malzemeler - S.M., FF; Veri toplanmasi
ve/veya islemesi - H.M., G.0., MK.; Analiz ve/veya yorum - HM., FF,
M.K; Literatlr taramasi - S.M., H.M.; Yaziyi yazan - S.M., H.M,, G.O.;
Elegtirel inceleme - S.M., HM., G.O; Diger - MK, FF.

Cikar Catismasi: Yazarlar ¢ikar catismasi bildirmemislerdir.

Finansal Destek: Yazarlar bu calisma igin finansal destek almadiklarini
beyan etmiglerdir.

REFERENCES

1. Nirschel RP, Pettrone, FA. The Surgical Treatment of Lateral Epicon-
dylitis. The Journal of Bone & Joint Surgery 1997; 61: 832-9.

2. Taylor SA, Hannafin JA. Evaluation and Management of Elbow Ten-
dinopathy. Sports Health: A Multidisciplinary Approach 2012; 4: 384-
93. [CrossRef]

3. Vicenzino B, Wright A. Lateral Epicondylagia. Epidemiology, Patho-
physiology, Etiology and Natural History. Physical Therapy Reviews
1996: 1; 23-34. [CrossRef]

4. Coonrad RW, Hooper WR. Tennis Elbow: Its Natural Course, Natu-
ral History, Conservative and Surgical Management. The Journal of
Bone and Joint Surgery 1973: 55: 1177-82.

5. Price R, Sinclair H, Heinrich I, Gibson T. Local Injection Treatment of
Tennis Elbow; Hydrocortisone, Triamnicinolone and Lidocaine Com-
pared. Br J Rheumatol 1991; 30: 39-44. [CrossRef]

6. Andres BM, Murrel GA. Treatment of Tendinopathy: What Works,
What Doesn't and Is on the Horizon. Clin Orthop Relat Res 2008;
466: 1539-54. [CrossRef]

7. Alsousou J, Thompson M, Hulley P, Nobel A, Wlett K. The Biology of
Platelet-Rich Plasma and Its Application in Trauma and Orthopedic
Surgery: A Review of the Literature. The Journal of Bone & Joint
Surgery Br 2009; 91: 987-96. [CrossRef]

8.  Scher DL, Wolf JM, Owens BD. Lateral Epicondylitis. Orthopedics
2009; 32: 276-81. [CrossRef]

9. Haupt G. Review Article: Use of Extracorporeal Shock Waves in the
Treatment of Pseudoarthrosis, Tendinopathy, and Other Therapeutic
Cases. Journal of Urology 1997; 158: 4-11. [CrossRef]

10. Schelling G, Delius M, Gscwender M, Grafe P, Gambihler S. Extra-
Corporeal Shock Waves Stimulate Frog Sciatic Nerves Indirectly via
a Cavitation Mediated Mechanism. Biophysics 1994; 66: 133-40.

11. Wang C, Huang HY. Pai CH. Shock Wave-Enhanced Neovasculariza-
tion at the Tendon Bone Junction: An Experiment in Dogs. J Foot
Ankle Surg 2002; 41: 16-22. [CrossRef]

Mutlu et al.

Treatment of Lateral Epicondylitis. JAREM 2014; 2: 58-61

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Creaney L, Wallace A, Curtis M, Conell D. (2011) Growth Factor-
Based Therapies Provide Additional Benefit beyond Physical Ther-
apy in Resistant Elbow Tendinopathy: A Prospective, Single Blind
Randomized Trial of Autologous Blood Injections versus Platelet-
Rich Plasma Injections. Br J Sports Med 2011; 45: 966-71. [CrossRef]
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; 84: 678-9. [CrossRef]

Peerbooms JC, Sluimer J, Bruijn DJ, Gosens T. Positive Effect of an
Autologous Platelet Concentrate in Lateral Epicondylitis in a Dou-
ble-Blind Randomized Controlled Trial: Platelet-Rich Plasma versus
Corticosteroid Injection with a Tyear Follow-Up. Am J Sports Med
2010; 38: 255-62. [CrossRef]

Altay T, Gunal I, Ozturk H. Local injection treatment for lateral epi-
condpylitis. Clin Orthop Relat Res 2002; 398: 127-30. [CrossRef]
Chaudhury S, de lama M, Alder RS, Gultta LV, Skonieczki B, Moley P.
Platelet-Rich Plasma and the Upper Extremity. Skeletal Radiol 2012;
42:91-7 [CrossRef]

Rompe JD, Hopf C, Kullmer K, Heine J, Burger R, Nafe B. Analgesic
Effect of Extracorporeal Shock Wave Therapy on Chronic Tennis El-
bow. Int Orthop 1996; 78: 233-7.

Haake M, Koénig IR, Decker T, Riedel C, Buch M, Miller HH, et al.
No Effectiveness of Extracorporeal Shock Wave Therapy in the
Treatment of Tennis Elbow: Results from Prospective Randomized
Placebo-Controlled Multicenter Trial. J Bone Joint Surg Am 2002;
84:1982-91.

Pettrone FA, McCall BR. Extracorporeal Shock Wave Therapy with-
out Local Anesthesia for Chronic Lateral Epicondylitis. J Bone Joint
Surg Am 2005; 87: 1297-304. [CrossRef]

Staples MP, Forbes A, Ptasznik R, Gordon J, Buchbinder R. A Ran-
domized Controlled Trial of Extracorporeal Shock Wave Therapy for
Lateral Epicondylitis. J Rheumatol 2008; 35: 2038-46.

Hechtman S, Uribe J, Botto-van Demden A, Kiebzak GM. Platelet-
Rich Plasma Injection Reduces Pain in Patients with Recalcitrant Epi-
condylitis. Orthopedics 2011; 34: 2-92.

Thanasas C, Papadimtriou G, Charalambidis C, Paraskevopouols |,
Papanikolau A. Platelet Rich Plasma versus Autologous Blood for
the Treatment of Chronic Lateral Elbow Epicondylitis: A Random-
ized Controlled Trial. Am J Sports Med 2011; 39: 2130-4. [CrossRef]
Gosens T, Peerbooms JC, van Laar W, den Oudsten BL. Ongoing
Positive Effect of Platelet Rich Plasma versus Corticosteroid Injection
in Lateral Epicondylitis: A Double-Blind Randomized Controlled Tri-
al: Platelet-Rich Plasma versus with 2 Years Follow-Up. Am J Sports
Med 2011; 39: 1200-8. [CrossRef]


http://dx.doi.org/10.1177/1941738112454651
http://dx.doi.org/10.1179/ptr.1996.1.1.23
http://dx.doi.org/10.1093/rheumatology/30.1.39
http://dx.doi.org/10.1007/s11999-008-0260-1
http://dx.doi.org/10.1302/0301-620X.91B8.22546
http://dx.doi.org/10.3928/01477447-20090401-06
http://dx.doi.org/10.1016/S1067-2516(02)80005-9
http://dx.doi.org/10.1136/bjsm.2010.082503
 http://dx.doi.org/10.1302/0301-620X.84B5.12741 
http://dx.doi.org/10.1097/00003086-200205000-00018
http://dx.doi.org/10.1007/s00256-012-1518-y
http://dx.doi.org/10.2106/JBJS.C.01356
http://dx.doi.org/10.1177/0363546511417113
http://dx.doi.org/10.1177/0363546510397173

