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Introduction

Lateral epicondylitis, referred to as tennis elbow, was first 
described in medical literature by Runge in the late 1800s [1]. It 
was initially described as an inflammatory condition. However, it 
has since been reclassified as tendinosis, which is a term used to 
describe a chronic symptomatic degeneration of the tendons. In 
the case of lateral epicondylitis, the tendinosis affects the com-
mon attachment of the tendons of the arm’s extensor muscles to 
the lateral epicondyle of the humerus. These muscles include the 
extensor carpi radialis brevis, the extensor carpi radialis longus, 
the extensor carpi ulnar is, extensor digitorum, and the extensor 
digiti minimi [2]. The main population of people affected by this 
injury is between 33-55 years; there is no change in incidence rate 
through gender [1]. Even though it affects 1-3% of the population, 
there is no universal treatment [3]. Many cases are self-limiting 
and are managed with pain medication, with most recovering in 
one year. However, chronic or severe lateral epicondylitis presen-
tations can be treated by a variety of treatment modalities with 
conservative and operative options available.

 
Anatomy

Lateral epicondylitis results in pain in the elbow during wrist 
and phalange extension, as tendinosis occurs due to an injury of 
the common extensor tendon. Mobility during extension move-
ments causes pain when the extensor muscles extensor carpi ra-
dialis brevis, the extensor carpi radialis longus, the extensor carpi 
ulnaris, extensor digitorum, and the extensor digiti minimi are 
used. In the extensor muscles, the extensor carpi radialis brevis is 
the most commonly affected during lateral epicondylitis [4].

Signs and Symptoms

The most pertinent symptom of lateral epicondylitis is a 
sharp, intermittent pain in the region of the distal lateral humerus 
that radiates on the arm’s extensor surface. This pain usually has 
a gradual onset, although the pain may become acute after par-
taking in activities that involve the pronation of the arm when the 
elbow is fully extended. These activities can range from elite level 
tennis to turning a doorknob [5]. In more severe cases, there can 
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be constant and extreme pain which disturbs daily activities or 
sleep. Physical examination of the elbow during diagnosis is only 
used for differential diagnosis to rule out any other possible con-
ditions that may cause this type of pain [5]. The examination does 
not reveal abnormalities except in patients with a long-standing 
disease where the partial or complete rupture of the common ex-
tensor tendon is present or in patients who have used corticoid 
steroids as the overlying skin may be depigmented or thin. Pal-
pation of the insertion of the extensor carpi radialis brevis ten-
don showing tenderness may also indicate lateral epicondylitis. 
During the examination, absence of trigger points must also be 
ascertained to rule out other conditions. This leads to the physical 
exam being more useful to ensure the pain is not a result of a more 
complicated condition.

Susceptibility and Prevention

In an observational study with 5800 participants, only 1.3% 
developed lateral epicondylitis [6]. In this study, the risk factors 
ranged from labor workers who complete repetitive forceful ac-
tivities of handling heavy loads of more than 20kg being between 
ages 45 to 55 to the lesser thought of environmental factors such 
as smoking and obesity. Labor workers are likely to get this injury 
in their dominant side during high physical strain. Another key 
risk factor is if the symptoms such as pain last for more than three 
months. Therefore, limiting the strenuous activity in labor posi-
tions may decrease the risk of lateral epicondylitis. Tennis players 
are at a higher chance of this injury as elbow injuries account for 
20% of all tennis-related injuries. In a study of 529 players, lat-
eral epicondylitis occurred more frequently in older players with 
a 50% risk in players over the age of 30 with increased risk in 
players over 40 [6]. It was also reported that players who played 
more than two hours a day had a much higher chance of injury 
[6]. In another study of 700 players in a professional tournament 
over three years, it was found that only one incidence of lateral 
epicondylitis occurred, leading to the finding that this injury is 
more common in recreational players due to poor technique [6]. 
Therefore, in tennis players, the proper technique may go a long 
way in reducing this injury.

Aetiology

There is not much research on how lateral epicondylitis hap-
pens as it impacts 1% to 3% of adults each year. It was thought 
initially that lateral epicondylitis occurred from continued intense 
activity while playing tennis [7]. However, it has since been re-
ported that only 5%-10% of patients with this injury played ten-
nis, [7] and is more common in people who do not play sports. It is 
now understood to occur due to repetitive and strenuous activity 
during wrist dorsiflexion with supination or pronation. Wrist dor-
siflexion is used among various activities such as typing, explosive 
movements by athletes, or regular handling of loads over 20 Kg 
[6]. These activities lead to microlesions at the extensor tendon, 
which starts the injury’s degenerative aspect, leading to angiofi-
broblastic proliferation [7].

Pathophysiology

Three main factors have been identified as part of the patho-
physiology of lateral epicondylitis. These include local tendon 
pathology, changes in the pain system, and motor system impair-
ment [8]. The combination of these factors over time allows for 
four main stages of the injury to be classified:

a) Stage 1: an acute inflammatory response that may re-
solve without medical intervention. In further stages, there is an 
absence of inflammatory cells suggesting lateral epicondylitis is 
not an inflammatory process [9].

b) Stage 2: If stage one is not resolved independently, an-
giofibroblastic hyperplasia can occur, including an increase in 
ground substance and cell number, vascular hyperplasia, and dis-
organized and immature collagen. Hypercellularity can occur in 
both organized and disorganized muscle fiber orientation. This is 
the stage at which presentation for treatment is most common. 
[1].

c) Stage 3: Further progression of this disease leads to ten-
dinosis or tendon tearing. Ultrasonography has demonstrated this 
through the prevalence of changing tendon size and tendon tears 
during this stage [10].

d) Stage 4: In the final and most severe stage of this dis-
ease, fibrosis, tendon tears, and soft matrix calcifications are pres-
ent. Doppler ultrasonography has even shown neovascularization 
during this stage [10].

During the progression of lateral epicondylitis, pain percep-
tion may also be changed. This is because lateral epicondylitis is 
associated with hyperalgesia as well as an increased response to 
stimuli. The hyperalgesia can also spread to other sites, including 
over the cervical spine [11]. The decreased pain threshold may 
be due to pain modulator substances in the extensor carpi radi-
als brevis tendon. Evidence suggests that these pain modulator 
substances contribute to lateral epicondylitis progression as they 
stimulate proliferation and matrix synthesis of fibroblasts [12].

Due to the progression of lateral epicondylitis, motor system 
impairment may occur, leading to diminished strength due to mor-
phological differences in the muscle [8]. The maximum handgrip 
and pain-free handgrip strength decreased with specific strength 
deficits occurring in the wrist, hand, and shoulder. The reasons 
for these deficits can be seen through the histological examination 
of the extensor carpi radialis brevis. There are many muscle cells 
changes in this muscle, such as fiber necrosis, signs of muscle fiber 
regeneration, and an increased proportion of type 2A fast-twitch 
oxidative muscle fibers [13].

Treatment

Currently, there is no literature on the topic to suggest that 
one type of treatment for lateral epicondylitis is better [14]. How-
ever, meta-analyses and randomized controlled trials have shown 
the effectiveness of varying treatment options such as watchful 
waiting, medications, physical therapy, and surgery.
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The most straightforward lateral epicondylitis injuries can be 
completely healed by watchful waiting. In this case, the patient 
spends one year without aggravating activities to the elbow and 
frequently follows-up with their doctor [14]. During this period, 
ergonomic instructions are given with prescriptions of heat, cold, 
braces, and analgesic drugs [15]. Another simple form of treat-
ment comes from counterforce orthosis. In this type of lateral 
epicondylitis management, an orthotic device is used to alleviate 
pain and reduce inflammation. However, these devices have little 
to no effect on increasing strength or proprioception [16]. Anoth-
er study concluded that due to orthotic devices’ ability to reduce 
pain, they should be used during the initial phases of treatment 
[17]. Many studies have been conducted comparing the effects of 
different types of orthotic devices. However, the findings are con-
tradictory [18]. This leads to the suggestion that more research 
be conducted on orthotic device use in the treatment of lateral 
epicondylitis.

Another type of treatment is corticosteroid injection. This 
treatment modality has been shown to provide more significant 
short-term pain relief and improved grip strength than other mo-
dalities. However, after a few months, the opposite was found, 
with corticosteroids providing the least benefit in all outcome 
measures compared to the wait and see policy and physiotherapy. 
As well, studies found no significant difference in the type of corti-
costeroid injection used [19]. The reason for the decreased effects 
of corticosteroids over long periods is currently unknown. How-
ever, it has been hypothesized that corticosteroid injections might 
be harmful to the tendon and that the rapid improvement of pain 
may lead to increased activity of the tendon and overtaxing [15].

Physical therapy has been shown to provide more substan-
tial and more effective benefits in the long run. This modality 
uses exercise and nonsteroidal anti-inflammatory drugs [14]. The 
nonsteroidal anti-inflammatory drugs are used for the first four 
weeks to provide short-term pain relief. For long-term pain relief, 
stretching and strengthening exercises are used. Exercise pro-
grams have been shown to reduce pain, but improvement in grip 
strength is still unclear. It is also essential to focus on eccentric 
phases of exercise as they provide the most benefit.

The main concern of physical therapy is cost-effectiveness. As 
physical therapy has marginally better results when compared to 
watchful waiting [20]. However, physical therapy requires at least 
one session with a physical therapist, leading to much higher costs 
than corticosteroid injections or watchful waiting. [15]. While 
these injuries can be healed over time, more complex injuries may 
need surgical intervention. This method is only recommended if 
other conservative methods do not improve the symptoms after 
six to twelve months [14]. Surgery is an encompassing method 
with different options that range from removing the abnormal tis-
sue to releasing the tendon itself. Some case studies have suggest-
ed potential benefits, yet more evidence is needed for a conclusion 
to be made.

Conclusion

Due to the limited evidence comparing the different types of 
treatments for lateral epicondylitis it is not possible to suggest 
one treatment for all cases. The most common treatment modality 
is watchful waiting with follow-ups with a doctor. However, more 
severe cases can benefit from more active measures such as phys-
ical therapy and corticosteroid injections. However, both methods 
have their caveats. More research is needed to suggest the use of 
orthotic devices or surgery.
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