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Review ARTICLE

Lateral epicondylitis (LE) is an overuse injury of the lateral elbow. LE is caused by repetitive motion 
leading to micro-injury of the wrist extensor muscles that originate along the elbow's lateral aspect. 
Although LE is commonly referred to as “tennis elbow” many cases are observed in non-athletes. 
Due to its prevalence in the general population, primary care physicians must be prepared to 
diagnose and treat LE. Physicians should look for a history of repetitive activities involving patient’s 
jobs or recreational activities. Exam findings are characterized by pain and tenderness just distal 
to the lateral epicondyle of the humerus. Resisted movement with an extension of the wrist will 
typically elicit pain. Ultrasonography is considered the imaging modality of choice for diagnosing LE. 
Standard radiographs and magnetic resonance imaging (MRI) may be helpful. However, diagnosis 
can usually be made by history and physical examination alone. Most cases of LE respond favorably 
to conservative therapy. There are several nonoperative options for treatment, but a combination of 
non-steroidal anti-inflammatory drugs (NSAIDs) and physical therapy that utilizes eccentric muscle 
stretching is considered first-line. Osteopathic manipulative medicine is also useful in the treatment 
of LE. Muscle energy (ME) and joint mobilization techniques have been shown to be particularly 
effective. If non-surgical therapy fails, surgical intervention may provide patients with an additional 
benefit. This article will review some of the treatment options described above and discuss other 
diagnostic and therapeutic considerations relevant to LE's management in the primary care setting.
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INTRODUCTION
Lateral epicondylitis (LE) is a common cause of lateral elbow pain.1–4 
It is often referred to as “tennis elbow” due to its prevalence among 
beginner tennis athletes learning the one-handed backhand. 
Despite its reputation for affecting tennis players, the majority of 
LE cases are observed in non-athletes.5,6 LE frequently develops 
as a work-related injury that occurs in jobs requiring repetitive 
manual labor or keyboard typing.1,7–9 LE has been estimated to 
affect about 1 to 2% of the adult population2 and tends to occur 
in men and women equally, with a peak incidence between 35 
and 55 years of age.10,11 The prevalence of LE among the general 
population makes it a commonly seen condition in most primary 
care offices.12,13 Due to its tendency for prolonged recovery, LE has 
been shown to account for significant amounts of lost recreation 
time, decreased quality of life and frequent work-related disability 
claims.14 Thus, the diagnosis and effective treatment of LE is an 
important component in family physician practices. 

Proper management of LE is dependent on a thorough 
understanding of the underlying etiology and pathophysiology 
of the condition. As its name implies, LE's injury and pathology 
are typically localized to the musculotendinous attachments at 
the lateral epicondyle of the humerus. Although several muscles 
originate at the lateral epicondyle, the extensor carpi radialis 
brevis (ECRB) is the most commonly cited structure responsible 
for the symptoms of LE.15–17 The primary function of the ECRB is 
extension and abduction of the wrist. High force, heavy loads, and 
repetitive or awkward motion in wrist extension and abduction 
can lead to microtrauma of the ECRB. Cumulative microtrauma 
may cause a transient inflammatory response in the acute phase 
and development of angiofibroblastic hyperplasia in more chronic 
presentations of LE.18 

HISTORY
A detailed history of presenting illness is the first step to separating 
LE from other common lateral elbow pain causes. Other differential 
diagnoses to consider include radial tunnel syndrome/posterior 
interosseous nerve syndrome, osteochondritis dissecans, 
radiohumeral synovitis, radiohumeral bursitis, posterolateral 
elbow instability and referred pain from the cervical or upper 
thoracic spine.19,20 Physicians should ask about the duration of the 
patient’s symptoms, exacerbating factors, recreational activities 
or sports, and previous history of elbow injury.21 Determining 
the patient’s hand dominance and occupation may also provide 
valuable clinical information.
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A history of repetitive activities typically precedes LE. Recent 
changes in duration and intensity of sports training or changes 
in duties or equipment at work must be considered. The onset 
of pain may be insidious or acute and pain severity ranges from 
mild to incapacitating. Patients will typically localize their pain 
as just distal to the lateral humeral epicondyle, sometimes with 
radiation into the proximal forearm. Pain may be present at rest 
and worsened with daily activities that involve wrist extension or 
gripping.20

PHYSICAL EXAM
A comprehensive physical exam is often sufficient to diagnose 
LE without the need for additional tests or imaging. The physical 
exam should evaluate the complete upper extremity kinetic chain, 
including the cervical and thoracic spine, shoulder and scapula. 
The exam should also include a neurovascular assessment of the 
affected limb.4,22 Once referred pain, biomechanical abnormalities 
of the kinetic chain and neurovascular conditions have been 
excluded, the exam should shift focus to the elbow and wrist. 

Inspection of the elbow typically lacks obvious evidence of injuries 
such as swelling or ecchymosis. Tenderness to palpation is usually 
appreciated at, or just distal to, the origin of the ECRB and is 
considered a hallmark finding for LE.14, 23 Range of motion and 
muscle strength of the elbow and wrist should be assessed, as 
grip strength may be diminished due to pain.20 

DIAGNOSIS
The diagnosis of LE is mainly one of clinical suspicion. A thorough 
history and physical exam are typically all that is needed to make 
this diagnosis. The Thomsen test may be helpful when evaluating 
a patient with lateral elbow pain. This test involves flexing the 
shoulder to 60º, extending the elbow, pronating the forearm, 
extending the wrist to 30º and then asking the patient to further 
extend the wrist against pressure applied to the dorsum of the 
patient’s hand.4  Pain with this maneuver is considered a positive 
result. The chair test may also help narrow the diagnosis. This 
test involves lifting a chair with the forearm pronated and the 
elbow extended. A positive chair test occurs when the patient 
experiences pain at the lateral epicondyle.24 

Other provocative tests such as the Cozen, Mill and Maudsley 
tests are commonly used in clinical practice to diagnose LE. They 
are all considered positive if they reproduce lateral elbow pain.25 
None of these tests are superior to the others and their diagnostic 
utilities are still under investigation.26 No single physical exam 
technique can be used to diagnose LE by itself. All elements of 
the history and physical exam should be considered before 
determining a final diagnosis. If the history and physical exam are 
inconclusive, imaging can provide additional information to assist 
in the diagnosis of LE.

Imaging

While the gold standard diagnosis of LE is essentially based on a 
good history and physical examination, some imaging studies may 
be beneficial to confirm the diagnosis of LE and exclude potential 
alternative diagnoses. Radiographic images and ultrasound may 
be helpful in establishing the clinical diagnosis and extent of the 
injury. MRI is not needed initially.27 

Antero-posterior and lateral radiographs of the elbow, while 
most commonly read as normal, can show calcifications along 
with the epicondylar tendons. Radiographic imaging can rule out 
a fracture, dislocation and prior trauma. Ultrasonography is the 
standard first-line investigation, as normal findings can rule out the 
diagnosis of LE.28 Abnormal findings on ultrasound that indicate 
LE include tendon thickening or thinning and calcifications. Power 
doppler images may show neovascularization in the area of 
increased pain. The diagnosis of LE should be questioned with 
the absence of these findings. However, this diagnosis method 
will have varying sensitivity and specificity, depending on the 
operator's experience. 

Magnetic resonance imaging, being more reproducible and less 
operator dependent, will yield more consistent results than an 
ultrasound. The MRI will show increased signal on T2 weighted 
images at the epicondylar tendon enthesis. Extension of the 
increased signal to the adjacent soft tissues indicates peripheral 
edema. The severity of tendon fissure and injury can also be 
assessed by using an MRI.29 In the past, study results have varied 
regarding whether structural lesion severity on an MRI correlated 
with symptom severity.30 However, more recently, a study in 
2015 showed a positive correlation between patient-rated tennis 
elbow evaluation scores and the severity of MR signal changes.31 

Lastly, MRI can also rule out concomitant lesions, such as synovial 
folds and injuries to the lateral collateral ligament.32 Other 
alternative diagnoses that can be visualized with MRI include 
humeroradial osteoarthritis, osteochondritis dissecans, foreign 
body, inflammation of the anconeus, inflammatory joint disease 
or radial tunnel syndrome.  

TREATMENT
Treatment recommendations for LE can vary based upon the 
level of pain, duration of injury, patient desires and comorbidities. 
Research has shown that LE may resolve spontaneously without 
treatment within one to two years.33 Knowing this timetable 
can help both the physician and the patient determine the best 
treatment plan. Patient expectations regarding the time to heal 
should be considered. Several different nonoperative treatment 
strategies have been shown to be effective for LE. The time at 
which to refer a patient for surgery is still an unanswered question. 
There is no clear evidence pointing towards a precise timeline for 
surgical treatment. It is reasonable to recommend surgery as 
a treatment after a patient has had an inadequate response to 
conservative treatments for greater than six months to one year.34
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Nonsurgical

Newly diagnosed LE can be treated with various nonoperative 
modalities, some of which can take an osteopathic approach. 
Treatment options include activity modification, ice, NSAIDs, 
physical therapy, bracing, osteopathic manipulation, topical 
nitric oxide (NO), ultrasound therapy, extracorporeal shock wave 
therapy, corticosteroid injection, dry needling, autologous blood 
injection (ABI) and platelet-rich plasma injection (PRP). Because of 
the large variety of treatment modalities, treatment choice can be 
tailored specifically to individual patient presentations. 

Topical NSAIDs may be more effective than placebo for reducing 
pain and the evidence for oral NSAID use is conflicting.35 As for 
physical therapy, a study by Smidt et al. randomized patients to 
corticosteroid injections, physiotherapy or no treatment other 
than analgesics.36 At one year, outcomes were only slightly 
better in the physiotherapy group than the remainder. Thus, 
physiotherapy may be superior to other treatments for patients 
willing to put in the time and effort needed for physical therapy. 

Several studies have demonstrated greater pain relief to 
eccentric muscle stretching over concentric, isometric and 
isokinetic techniques. Specifically, Tyler et al. found a significant 
benefit of eccentric exercise to isotonic extensor exercises. 
Participants in both groups received a multimodal program of 
stretches, ultrasound, friction massage, heat and ice. A majority 
of the participants reported greater pain relief and functional 
improvement with eccentric stretching.37 Augmented rest through 
active bracing may also aid in pain relief. The wrist extension splint 
has been shown to allow a greater degree of pain relief than the 
forearm strap brace for patients with lateral epicondylitis.9

Several manipulative techniques can be used for the treatment 
of LE. In one study, ME techniques led to greater improvement 
of pain, strength and function in chronic LE following 52 weeks of 
treatment compared to corticosteroid injection.38 This treatment 
was focused on ME to the extensor tendons of the forearm. It is 
thought that the treatment of a posterior radial head may also help 
relieve some pain. Myofascial release has been shown effective 
in improving pain, functional performance and grip strength in 
patients with chronic LE over four weeks of treatment.39 Mill’s 
manipulation and other joint mobilization techniques have been 
thought to be effective in the past. Recent studies have shown 
that some joint mobilization techniques do positively affect both 
pain and function compared with control groups.40

The application of topical nitric oxide (NO) has been shown to 
improve pain in LE patients. In animal models, the addition of 
NO improved tendon healing, suggesting that exogenous NO 
to an area of tendon damage may support tendon recovery.41 

In a randomized clinical trial, the application of 1.25mg topical 
glyceryl trinitrate every 24 hours showed statistically significant 
improvements in pain scores over a six month treatment period. 
It is important to note the potential side effects of topical 
vasodilators. Adverse effects within studies using NO derivatives 
include severe and persistent headache, dermatitis rash and facial 
flushing.42 As with all vasodilators, symptomatic hypotension can 
be a possible adverse effect when prescribing topical NO.  

Ultrasound therapy has been thought to have thermal and 
mechanical effects on the target tissue leading to increased 
metabolism, circulation, extensibility of connective tissue and 
tissue regeneration. However, there has been insufficient 
evidence to support or refute its benefit for LE compared with 
other treatment modalities in available studies.43 Similarly, there 
has been no firm evidence to support treatment with shockwave, 
laser, nerve stimulation or pulsed magnetic wave therapies.44

Corticosteroid injections, dry needling, ABI and PRP, while more 
invasive, have also been used as nonsurgical treatments for LE. 
Corticosteroid injections have been shown to provide pain relief 
in the short term. However, as with all steroids, side effects can 
lead to treatment failure and should not be used in the long 
term.36 Dry needling is thought to promote local blood supply and 
inflammation in the short term leading to increased healing over 
some time. Lastly, ABI and PRP are newer treatment methods 
that have shown promising results. The majority of the available 
data is favorable, with many reporting better pain outcomes than 
corticosteroid injections and physiotherapy.44 Initially thought to 
be equally effective in improving pain scores, PRP is now thought 
to be superior to ABI for the short-term treatment of chronic LE.45

Surgical

There have been several surgical techniques developed over 
the years to provide relief for LE. There is no one procedure 
recommended over another and outcomes after treatment with 
surgery versus nonoperative modalities have not been adequately 
compared. One report indicated if the initial physician evaluation 
is with a surgeon rather than a non-surgeon, the likelihood of 
receiving surgical treatment is 12 times higher.46 Identifying 
certain risk factors for failure of nonoperative treatment may help 
select patients for surgery earlier in the treatment timeline. These 
risk factors include older age, obesity, smoking, receiving workers’ 
compensation, radial tunnel syndrome, prior corticosteroid 
injection, splinting, orthopedic surgery and the use of psychoactive 
medications.3 However, since there is no clear evidence identifying 
when surgical treatment is indicated, it has become reasonable 
to recommend surgery as a treatment after a patient has had an 
inadequate response to nonoperative treatments for more than 
six months to one year.34

Today's most widely used open surgical procedure involves 
excision of the degenerative fibrous tissue within the extensor 
carpi radialis brevis at the epicondylar enthesis, as described by 
Nirschl and Pettrone.16 Formerly, this procedure was combined 
with a bone decortication step to increase blood supply to the 
region. However, this was abandoned due to greater post-
operative pain.47 It has been suggested that the excision procedure 
performed by Nirschl and Pettrone may be partially successful 
due to unknowingly performing a lateral denervation procedure 
as well.48 Denervation of the lateral epicondyle by blocking or 
transecting the posterior branches of the posterior cutaneous 
nerve of the forearm was shown to be effective in relieving pain 
in 80% of patients with chronic lateral epicondylitis.49 Therefore, 
these procedures have been thought to have something in 
common.
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Arthroscopic procedures have been described as well. These 
have led to the development of several minimally invasive 
percutaneous methods. Combinations of percutaneous methods 
and PRP injections have also been shown to be of some benefit. 
In one study, investigators reported an earlier return to work time 
than an open surgical procedure.50

There is not one surgical procedure currently available that has 
been shown to be statistically superior to another. A recent 
literature review by Pierce et al. compared information on 848 
open surgery, 578 arthroscopic surgery and 178 percutaneous 
cases.51 Satisfaction and complication rates were similar in all 
three groups.

CONCLUSION
In summary, LE is a common cause of elbow pain in the primary 
care setting. LE is an overuse injury caused by repetitive wrist 
extension and gripping and typically occurs in individuals who 
participate in jobs or activities that require these movements. 
The injury is characterized by microtrauma to the ECRB, causing 
reproducible pain over the lateral elbow and pain with resisted 
wrist extensor muscle movements. A diagnosis of LE can usually 
be made by a comprehensive history and physical examination 
alone. Imaging studies, such as ultrasonography and MRI, 
can provide supplemental diagnostic information. LE typically 
responds well to nonsurgical therapies. First-line treatment is 
a combination of ice, activity modification, topical NSAIDs and 
physical therapy that focuses on eccentric muscle stretching. 
Osteopathic manipulation is another useful modality that has 
shown promising results. Newer options, including ABI and PRP, 
have shown positive results and should be considered when 
constructing a patient’s treatment plan. Surgical interventions are 
rarely needed, but some operative procedures may be beneficial 
when nonsurgical treatments fail. 
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