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The management of tennis elbow
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Tennis elbow is a tendinopathy of the common extensor origin
(fig 1) of the lateral elbow. Although the pathology is in the
elbow region, patients present with gradual onset of pain on
extension movements of the wrist and fingers and supination
of the forearm. The condition was formerly known as “lateral
epicondylitis.” Because the pathology is no longer thought to
be inflammatory, the “itis” suffix is a misnomer,' > and it is more
accurately described as a partially reversible but degenerative
overuse-underuse tendinopathy. Because of the length of this
term, most clinicians prefer to use the informal name “tennis
elbow.” The condition is usually easy to diagnose on clinical
presentation (imaging is rarely needed to exclude coexisting
elbow joint pathology) but much harder to cure. The clinical
features are tenderness at the lateral epicondyle, normal elbow
range of motion, and pain on resisted movements (particularly
resisted third finger extension). If the elbow’s range of motion
is restricted, other diagnoses should be considered because the
loss of range suggests joint pathology.

The cause of the injury varies, but altered loading patterns are
a common theme. Most patients don’t play tennis, but when the
injury is caused by playing tennis it is the backhand stroke that
leads to excessive loading of the tendons at the common extensor
origin. Since racquet frames became lighter and coaches started
teaching the double handed backhand stroke, tennis elbow has
become less common in tennis players. Many tennis players
have a weekly training and playing routine that regularly loads
the tendons and keeps them healthy. More typically the injury
occurs in people who have been sedentary for years and then
begin exercising at the gym, start doing some gardening, paint
a room, lift a new baby, or even just carry heavy luggage on
holiday and overuse a previously underused and atrophied
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tendon. Tennis players, people who exercise regularly, and
working tradespeople who regularly load the tendon are also at
risk of injury if the load increases or they decrease rest periods
between loads.

What is the mechanism of injury?

As with other tendinopathies the pathology in tennis elbow is
complex and not fully understood. Some general principles of
tendon mechanics and homoeostasis apply. Tendons act as
“springs” to make muscle movement more efficient, and their
recoil (spring effect) increases with higher load, being most
efficient when the tendon is close to, but not quite at, its failure
point. Tendons will strengthen when the demand on them is
greater and weaken naturally when they are less used. Healthy
tendons can strengthen easily in response to gradual increases
in load but can fail if the loading increase is too sudden or too
great. Sudden overload may alter a tendon’s structure and allow
a degenerative process to begin. A recent review of the
mechanism of tendon injury described tendinopathy as being
on a continuum that accounts for heterogeneity in presentation,
with phase of injury (initial reactive tendinopathy, to tendon
disrepair, to degenerative tendinopathy) largely dependent on
the length of time that a tendon has been unable to cope with
an increased load.?

How is tennis elbow treated?

Rehabilitation and graduated loading

Overload and underload are both bad for tendons. The
fundamental principle underpinning any management
programme for tennis elbow is to exercise (load) the tendon as

In this video, we demonstrate the eccentric exercise for the wrist extensors on the right.

Reprints: http://journals.bmj.com/cgi/reprintform

Subscribe: http://resources.bmj.com/bmj/subscribers/how-to-subscribe


http://bmj.com/video
http://journals.bmj.com/cgi/reprintform
http://resources.bmj.com/bmj/subscribers/how-to-subscribe

BMJ 2011;342:d2687 doi: 10.1136/bm|.d2687

CLINICAL REVIEW

Summary points

Tennis elbow is a tendinopathy of the common extensor origin of the lateral elbow
Cortisone injections are harmful in the longer term and are no longer recommended in most cases
Rehabilitation (exercise) based treatment is helpful, but to be effective patients must usually remove tendon overload

Further research is needed on newer (minimally invasive) treatments, such as platelet-rich plasma injections, hyaluronan
gel injections, and nitrate patches

Reserve surgery and botulinum toxin injections for the worst cases because patients can take six months to return to
full function

Many cases of tennis elbow cases will naturally resolve in 6-12 months

Sources and selection criteria

We performed a search of PubMed and SPORTDiscus for the terms “tennis elbow” and “lateral epicondl*” and extracted
what we thought were the most valid reviews and trials of management options, particularly high quality randomised
controlled trials performed during the past decade.

A patient’s perspective

A 44 year old female worker at a bookstore returned from a three week holiday with lateral right elbow pain. She reported
some pain on lifting books at work with her forearm pronated but not with it supinated. She also reported pain using a
computer mouse and turning taps and door handles. On clinical testing she had localised tenderness at the insertion of
the common extensor tendon and pain with resisted wrist and middle finger extension. Grip and forearm supination strength
were reduced compared with the other arm. She also had poor scapular stability and weakness in shoulder external rotators.
A diagnosis of tennis elbow was made on the basis of her clinical assessment. Radiography and ultrasound were considered
the first line investigations, but were not needed in this case. The pain was limited by paracetamol (acetaminophen) during
the working day, but the condition didn’t affect her when not loading the right arm. The initial aim of her management was
to reduce tendon load, which was achieved by educating her about the pathology and activities that would overload the
tendon. She reduced her lifting activities and limited the amount of time spent using a computer. As her pain gradually
subsided because of the load reduction, formal eccentric exercises (fig 2) were started, increasing in intensity gradually
as guided by pain, although she was not discouraged from performing exercises with a low degree of pain (<5 out of 10
pain on subjective assessment). Simultaneously, scapular and shoulder stability exercises were also recommended.

She was advised that she should gradually start lifting books and using a computer for more prolonged periods once pain
from clinical testing and daily activities had improved and when her forearm muscle strength was restored. She was told
about the importance of maintaining the rehabilitation programme, even after she returned to full work duties and that other
treatments were available, such as platelet rich plasma injections and nitrate patches, if the recovery halted or the pain
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worsened.

close to its limits as possible, without exceeding them. Since
eccentric (lengthening only) exercises were reported to improve
pain and function in patients with chronic Achilles tendinopathy,
this type of exercise (fig 2) has become the mainstay of
rehabilitation programmes for most tendinopathies,*’ including
tennis elbow.** In our clinical practice, patients who have
stopped acutely overloading the tendon and whose pain is
slightly settling do very well with eccentric exercises. The partial
loading provided by the exercises helps to repair degenerative
tendon tissue and prepare it for future loads. The clinical results
are not as good in patients who continue to overload the affected
tendon (for example, athletes who continue with their season
or workers who continue their normal duties).’

Oral pain relief and non-steroidal
anti-inflammatory drugs

Analgesics and non-steroidal anti-inflammatory drugs can be
used to help patients cope with the pain of tennis elbow, which
is hopefully temporary. These drugs do not improve the long
term outcome of the condition. Although the long term effects
have not been studied, in theory non-steroidal anti-inflammatory
drugs may have deleterious effects on tendon healing (similar
to cortisone injections).

Reprints: http://journals.bmj.com/cgi/reprintform

Do cortisone injections help?

Evidence from randomised controlled trials now confirms the
theoretical objections to using cortisone injections to treat
tendinopathies like tennis elbow.* ' A landmark trial compared
cortisone injections, physiotherapy (mobilisation with
movement), and a wait and see approach in 198 patients with
untreated tennis elbow and found that despite promising results
for cortisone injections in the short term, in the longer term
patients treated with hydrocortisone were more likely to have
arecurrence.® In most circumstances, cortisone injections should
not be used." Cortisone leads to very good results in the short
term (six weeks) but is harmful in the longer term (more than
three months).* '° The short term outcome may be more
important than the longer term for some patients—for example,
a student whose doctoral thesis must be submitted within six
weeks or a tennis professional competing in his or her last grand
slam tournament. However, for most patients, long term
prognosis is important so cortisone should be avoided.

Glyceryl trinitrate patches

One good quality randomised trial from 2003 found that topical
glyceryl trinitrate patches applied over the painful area act as a
local and systemic vasodilator and improved outcomes in the

first six months compared with placebo."? Longer term results
have not shown benefit over placebo, although unlike cortisone
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injections no long term harm was seen.” '* Patches must be
prescribed “off-label,” and because the required dose is smaller
than the usual dose for angina, a brand that can be cut into small
pieces must be used. Side effects include dizziness and
headaches through vasodilation induced hypotension,
particularly in younger people; older patients may welcome the
side effect of lower blood pressure.

Autologous platelet-rich plasma injections

Clinicians and researchers have recently investigated injections
of autologous blood products for tendinopathy, including
platelet-rich-plasma (PRP). PRP injections involve drawing
blood from the patient, centrifuging the sample, and then
injecting the heaviest layer of plasma (which has a higher
concentration of platelets) back into the patient. A recent high
quality randomised controlled trial that compared autologous
PRP injections with cortisone injections found superior cure
rates and pain scores for PRP injections up to two years after
treatment," '® confirming encouraging findings from previous
lower quality studies.'” These studies imply that either PRP is
helpful for tennis elbow or cortisone is bad for tennis elbow.
Both statements could be true, but there is no consensus yet on
whether PRP significantly improves good conservative
management. Uncertainties about PRP and related treatments
(dry needling, prolotherapy, and treatment with autologous
blood, autologous tenocytes, or stem cells) include whether
outcomes differ between these treatments and whether a
peri-tendinous or ultrasound guided injection aimed at the
injured part of the tendon would improve outcomes. Because
these newer treatments can be expensive, superior results need
to be demonstrated to justify the extra costs.

Hyaluronan gel injection

Hyaluronan gel is an interesting new injection option that is
more commonly used in osteoarthritis. A recent randomised
controlled trial found that periarticular injections of sodium
hyaluronate were superior to placebo injections (in terms of
pain) in patients with tennis elbow.' ¥ Tennis elbow may
therefore have a greater joint pathology component than was
previously thought, but it could be that degenerative tendon and
cartilage have much in common. Animal studies have suggested
a role for hyaluronan in improving tendon healing." *°

Botulinum toxin A injection

Botulinum toxin A, injected into the extensor digitorum longus
muscles for the third and fourth fingers to paralyse them, has
been shown to be an effective treatment for tennis elbow.” *
Paralysis presumably forces unloading of the extensor tendon,
followed by graduated reloading as the effects of the toxin
gradually wear off. The major disadvantage of this treatment is
that patients cannot extend their third and fourth fingers for
many months afterwards, which is disabling, although not to
the same extent as surgery. Thus injection of botulinum toxin
may be considered in patients whose symptoms are severe
enough for them to be considering surgery.”

Surgery

Surgery has a role in cases of tennis elbow that do not respond
to a sustained period of conservative treatment.” Because of
the low level of evidence to support surgery and because tennis
elbow usually resolves within 12 months, it makes sense to wait
at least this long before considering surgery. All techniques
described probably work in a similar manner to botulinum toxin,

Reprints: http://journals.bmj.com/cgi/reprintform

by forcing an initial rest on the patient who then gradually
reloads the tendon as the pain of the surgery diminishes.

Extracorporeal shock wave treatment

Extracorporeal shock wave treatment (lithotripsy) may help in
tendinopathies with ectopic calcification in the tendon,” but
randomised trials have not found it to be beneficial in regular
cases of tennis elbow.”*” For reasons not well understood,
calcification commonly forms stalagmites up from the bone in
tendinopathies of the Achilles, quadriceps, triceps, and
supraspinatus. Stalactite calcifications are rare in pathological
tendons that head downwards, such as tennis elbow. In the rare
scenario of calcification being demonstrated in a common
extensor origin tendon, extracorporeal shock wave treatment
may be useful.

Conclusion

With a modern evidence based approach to management we
can reassure patients that the long term prognosis for both
reduction of pain and return to function is good, even if recovery
from tennis elbow tends to be frustratingly slow.
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Fig 1 (A) Anatomical view of the left forearm bones and the extensor digitorum muscles (posterior view with forearm in
supination); the common extensor origin can be seen at the lateral epicondyle just above the elbow joint at the top right.
Diagrams of the left extensor digitorum muscle (B; superficial) and extensor carpi radialis brevis muscle (C; deep); in tennis
elbow the pathological part of the common extensor tendon is usually at the origin of the extensor carpi radialis brevis
muscle; pain is felt particularly on extension of the third finger, which activates both the extensor carpi radialis brevis muscle
and the relevant extensor digitorum muscle. Image reproduced, with permission, from Anatomedia (www.anatomedia.com)

Fig 2 Eccentric (lengthening contraction only) exercise for right tennis elbow (wrist extensors), see video
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