
Lateral Epicondylitis: General Concepts and Shock Wave Treatment 
Evidence

Introduction
Lateral epicondylitis (LE) or “tennis elbow” 
is a common cause of elbow pain in the 
general population. LE is characterized by 
chronic degeneration at the origin of the 
extensor carpi radialis brevis muscle on the 
lateral epicondyle of the humerus. It is usually 
caused by injury or overuse. Symptoms 
include pain, weakness, and stiffness of the 
elbow. There is no strong evidence to support 
substantive benefit from any intervention. 
Conser vative treatments include rest, 
application of ice, orthopedic devices, 
physiotherapy, analgesic medications, 
co r t i co stero i d  (CS)  i njec t i o ns ,  an d 
extracorporeal shock wave therapy (ESWT) 
[1, 2, 3].

Etiology and Pathophysiology
It is usually caused by injury or overuse, 
especially who participate in repetitive 
forceful movements involving the wrist and 
forearm [2, 3].
The term ‘‘tendinosis’’ is used rather than 
tendinitis because it more accurately defines 
the histopathological presentation of the 
degenerative process. The term ‘‘tendinitis’’ 
has been used to describe the theoretical 
chronic inflammator y changes in the 
overused tendon. Histologic examination of 
excised pathological tendons has consistently 
failed to reveal the presence of inflammatory 
cells; however, if chronic inflammatory cells 
are evident in the tendon, they are those of 

traumatic repair and include granulation 
tissue and scar [4].
The characteristic appearance of this tissue 
consists of invasion of immature fibroblasts 
and disorganized, non-functional vascular 
e l e m e n t s .  E l e c t ro n  m i c ro s c o p y  h a s 
demonstrated that these vascular buds do not 
possess a lumen. This granulation-like tissue 
h a s  b e e n  t e r m e d  a n g i o f i b r o b l a s t i c 
hyperplasia by Nirschl. As ‘‘tendinitis’’ is now 
known to be a misnomer, it should be 
replaced by the term “tendinosis” [4].

Epidemiology
LE is a common orthopedic disease, and it is 
observed with particularly high frequency 
(5%–10%) in tennis players. The prevalence 
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Introduction: Lateral epicondylitis (LE) is one of the most common tendinopathies of the upper extremity characterized by lateral elbow pain, 
seriously affecting patients’ daily life and work.
Pathophysiology: Anatomically, the common extensor insertion on the lateral epicondyle of the humerus, mostly the extensor carpi radial is 
brevis tendon insertion, undergoes microtearing associated with a chronic repair process, but hardly any inflammation. The pathoanatomy of 
overuse tendinopathy is non-inflammatory angiofibroblastic tendinosis. For this reason, the term ‘‘tendinitis’’ is avoided, and ‘‘tendinosis’’ is 
preferred.
Diagnosis: LE is primarily a clinical diagnosis. The natural history is a gradual onset of pain in the absence of defined trauma. The most 
common findings on physical examination are tenderness at the lateral epicondyle of the distal humerus and weakness or pain with resisted wrist 
extension (the Thomsen test).
Treatment: Non-surgical options are the mainstream treatment for LE, a small proportion of patients eventually undergoes surgery, although 
surgery for LE is no more effective than non-surgical treatment, based on evidence. Non-operative treatments including rest, application of ice, 
administration of analgesic medications, orthopedic devices, ultrasound, transcutaneous electrical nerve stimulation, eccentric training, and 
extracorporeal shock wave therapy (ESWT).
Shockwave Treatment of LE: There are many therapeutic options for treating LE. The existing evidence does not clearly support the efficacy 
of any of the available treatment methods for this clinical condition. ESWT is not the exception, although it was approved by the U.S. Food and 
Drug Administration for treating this disease in 2002 and much of the current evidence supports its indication for LE.
Keywords: Lateral epicondylitis, Tennis elbow, Tendinopathy, Shock waves
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of LE is as high as 1–3% and is most prevalent 
in people aged 35–50 years. There is no 
significant gender difference. Patients usually 
present with unilateral and, less commonly, 
bilateral LE, with the dominant arm being the 
most affected [5, 6].

Clinical and Imaging Evaluation
Clinical evaluation
Persons with LE usually present with gradual 
onset of pain in the absence of defined 
trauma. The most common findings on 
physical examination are tenderness at the 
lateral epicondyle of the distal humerus and 
weakness or pain w ith resisted wrist 
e x tens i o n  (t h e  Th o msen  test) .  Th e 
dif ferential diagnosis includes elbow 
osteoarthritis, which typically manifests as 
generalized tenderness located at the joint 
line and limited range of motion; radial 
tunnel syndrome, which is best characterized 
as dynamic compression of the posterior 
interosseous nerve branch of the radial nerve 
and manifests as pain and tenderness over the 
proximal forearm. Patients with a history of 
elbow trauma can present with lateral elbow 
pain due to fracture of the radial head, 
disruption of the lateral collateral ligament, or 
dislocation. Radial tunnel syndrome can 
coexist with LE, and thus, examination of the 
forearm should also be performed [1].

Imaging evaluation
LE is primarily a clinical diagnosis. Elbow 
radiographs are generally limited to rare cases 
in which there is high suspicion of fracture or 
osteoarthritis as an alternative diagnosis. 
Although imaging findings typical of LE have 
been described (including a focal hypoechoic 
area of the extensor tendon origin seen on 
ultrasonography and signal changes at the 
lateral  epicondyle seen on magnetic 
resonance  imag ing ),  imag ing i s  not 
recommended for evaluation since it is 
generally unnecessary, and findings are non-
specific and can be seen in asymptomatic 
persons [1, 7, 8].

Treatment
Non-surgical options are the mainstream 
treatment for LE, with only 2% of patients 
requiring surgical treatment in refractory 
cases [9], although surgery for LE is no more 
effective than non-surgical treatment, based 
on evidence [10].
Physical therapy, splinting, and oral or topical 

non-steroid anti-inflammatory drugs are 
often employed as first-line treatment to 
manage acute LE. In chronic cases, ESWT, as 
well as local injection therapies using CSs, 
botulinum toxin A, autologous whole blood, 
p l a t e l e t - r i c h  p l a s m a ,  o r  d e x t r o s e 
prolotherapy, are considered [9].
Non-operative treatments, including rest, 
application of ice, administration of analgesic 
medications, orthopedic devices, ultrasound, 
transcutaneous electrical nerve stimulation, 
eccentric training, and ESWT, might have 
value in treating LE [10].
Although there are many therapeutic options 
for treating LE, the existing evidence does not 
clearly support the efficacy of any of the 
available treatment methods for this clinical 
condition. ESWT is not the exception; 
nevertheless, it was approved by the U.S. 
Food and Drug Administration for treating 
this disease in 2002 [11].

Shockwave Treatment of LE
Shock waves
Focused ESW T (F-ESW T) and radial 
pressure wave treatment (RP W ) are 
treatments in which the mechanical energy 
created by these different methods is 
transformed into a biological response 
t h r o u g h  a  m e c h a n i s m  c a l l e d 
mechanotransduction. This mechanical 
stimulus generates biological responses with 
tissue regeneration and analgesia. One of the 
most supported indications in the literature is 
tendinopathy, including LE [12].

Evidence
There is mixed evidence on the efficacy of 
ESWT for LE. This is partly attributed not 
o n l y  to  t h e  st u d y  d es ig n  an d  st u d y 
populations but also to the increasing array of 
shock wave systems and treatment protocols, 
as well as basic differences in the forms of 
shock waves used. The effectiveness of 
ESWT to treat LE has been systematically 
reviewed before [10].
Haake et al. (2002) concluded that ESWT 
for LE is ineffective through a multicenter 
randomized clinical trial with good scientific 
methodology in a high impact journal 
( Journal of Bone and Joint Surgery). This 
negative study is cited in all reviews due to its 
methodological quality; however, there was a 
technical error as all patients in this study 
received local anesthesia and it is now known 
that the outcome of ESWT is negatively 

affected by local anesthesia [13].
Pettrone and McCall (2005) reported a 
significant improvement with respect to pain 
and function in the active treatment group at 
6 and 12 months compared with the placebo 
group in a study with Level-I evidence [14].
In 2005, a Cochrane systematic review 
including 10 RCTs showed that there is 
platinum-level evidence that ESWT provides 
minimal or no benefit in terms of pain and 
function in patients with LE [15].
In a review study by Thiele et al. (2015), the 
authors stated that several clinical trials have 
achieved very good results with the use of 
ESWT for LE of the elbow. That review only 
included Level-I studies using focused 
ESWT and RPW, and the authors concluded 
that LE is a primary indication for ESWT [3].
Moya et al. (2018) published a review of the 
u s e  o f  E S W T  i n  t h e  t r e a t m e n t  o f 
musculoskeletal pathologies. Although the 
strength of the supporting evidence is not 
strong, no method to treat LE is backed by 
studies with a high level of evidence. As the 
benefits largely exceed any potential harm, 
they recommend the use of RPW or F-ESWT 
t e c h n o l o g i e s  w h e n  c o n v e n t i o n a l 
rehabilitation treatment has failed [11].
Although there is not much literature on 
treating myofascial trigger points (TPs) 
associated with LE, most experts in ESWT 
recommend the associated treatment of LE 
with the main TPs in the region, such as TPs 
of the wrist and finger extensor muscles. A 
clinical trial that evaluated the difference in 
the outcome of the treatment associated with 
T Ps  a n d  t e n d i n o p a t h y  w a s  t h a t  o f 
M o g h t a d e r i  e t  a l .  ( 2 0 1 4 )  w h i c h 
demonstrated that the combination of 
ES W T for both plantar fasciit is  and 
gastrocsoleus TPs in treating patients with 
plantar fasciitis is more effective than 
utilizing it solely for plantar fasciitis [16].

Conclusion
LE or “tennis elbow” in the upper extremity 
causes pain and can cause considerable 
morbidity. It is considered self-limiting, 
usually resolving in 12–18 months without 
treatment; however, the long-term pain and 
functional impairment leads to great 
economic and social burden due to lost 
workdays. The choice of shock waves is 
justified according to scientific evidence and 
clinical experience, in those cases of LE that 
d o  n o t  r e s p o n d  a f t e r  3  m o n t h s  o f 

Figure 1: A picture showing a sports injury case treated with a biological arthroscopy and ultrasound-guided procedure in the Sports, 
Ultrasound, Biologics, and Arthroscopy protocol.

Figure 1: Preoperative X-ray showing Gärtner stage I calcium 
deposits located in the supraspinatus tendon.

Figure 2: Image 8 months after surgery showing an increase in the 
size of the calcification.

Figure 3: X-ray control after the application of shock waves. 
The calcifications have disappeared.
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