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Lateral epicondylitis, or tennis elbow, is a prevalent
and costly disorder that affects 1%–3% of the general
population1 and up to 15% of at-risk workers.2 There

is limited evidence for the effectiveness of current
approaches to treatment, and optimal evidence-based treat-
ment is unclear.3 Although recent studies report that 90% of
patients in primary care improve or recover completely after
one year,4 lateral epicondylitis results in substantial disabil-
ity, use of health care resources, loss of productivity and high
costs. New, more effective therapies that shorten the duration
of symptoms have the potential to be of substantial value.
Espandar and colleagues present the results of a random-

ized placebo-controlled trial that investigated the efficacy and
safety of botulinum toxin type A for the management of lat-
eral epicondylitis in 48 patients.5 Botulinum toxin A, a neuro-
toxin, irreversibly blocks the presynaptic release of acetyl -
 choline at the neuromuscular junction, which results in
paralysis of the muscles.
Lateral epicondylitis is thought to be an overload injury

involving the common extensor muscles at the lateral epi-
condyle. Therefore, it has been proposed that temporary
paralysis of the proximal extensor muscles of the forearm will
aid recovery.5 Botulinum toxin is also thought to have some
analgesic properties.6

Three other randomized placebo-controlled trials of botu-
linum toxin for the management of lateral epicondylitis have
had conflicting results.7–9 In one trial, the treatment reduced
the pain, but it had no effect on grip strength at 4 and 12
weeks.8 The second trial found a substantial reduction in pain,
and improvement in the patients’ and physicians’ global
assessment of treatment at 6 and 18 weeks; however, there
was no difference between the treatment and control groups
with respect to maximum pain or grip strength.9 A smaller,
third study involving 40 patients found no substantial differ-
ences between the treatment and control groups in pain, grip
strength or quality of life 12 weeks after treatment.7

Consistent with the results of two of these trials, Espandar
and colleagues found significant reductions in pain at rest 4, 8
and 16 weeks after treatment with botulinum toxin.5 They
also found that the intensity of pain during maximum pinch
decreased at all time points in the treatment group; however,
there was no significant difference in pain during maximum
grip or in grip strength at any point between the two groups.
One of the problems in trying to draw conclusions from

available trials about the efficacy of botulinum toxin is the

heterogeneous nature of the protocols used for the active
intervention. Dosage, preparation of the toxin, the site of nee-
dle insertion and the method of injection have all varied.
Espandar and colleagues suggest that injection at a fixed dis-
tance from an anatomic landmark could result in inadequate
paralysis of the intended muscle, which could explain differ-
ences in observed efficacy.5 The authors marked the injection
site at a distance one-third the length of the patient’s forearm
from the tip of the lateral epicondyle along the course of the
posterior interosseous nerve to ensure paralysis of the exten-
sor digitorum muscle, which is proposed to have an important
role in the development of lateral epicondylitis.5 In contrast to
the results of trials that reported rates of paresis between 20%
and 66% in the extensor muscles of the third and fourth fin-
gers,7,8 Espandar and colleagues reported an impressive rate of
96%, and the paresis lasted up to 16 weeks in most patients.5

However, as the authors point out, the high rate of paresis
in the treatment group, although it indicated the success rate
of the paralysis, was also a major limitation of the trial
because it could not ensure blinding of the participants and
assessors.5 Furthermore, the expected paresis in the extensor
muscles of the third and fourth fingers may make this treat-
ment unsuitable for many people.
Drawing conclusions from available trials is also ham-

pered by the timing of, and variation in, outcome measures.
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Key points

• Injection of botulinum toxin type A is a promising new
treatment for lateral epicondylitis, although some doubt
remains about its true efficacy.

• Further study is required to determine the most important
outcomes from the patient’s perspective and how these
should be assessed.

• The development of a standardized set of outcome
measures that consider function and quality of life would
substantially advance efforts to determine the optimal
treatment of lateral epicondylitis.
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For example, only one trial specified which follow-up period
should be considered,9 and differences in how the question of
pain is framed are likely to yield different responses. As well
as measuring continuous and maximum pain over the previ-
ous 48 hours, Placzek and colleagues used a composite mea-
sure comprising pain associated with four isometric or pas-
sive movements and localized tenderness at the lateral
epicondyle.9 Espandar and colleagues measured primarily
pain at rest, but they also included levels of pain during maxi-
mum grip or maximum pinch.5 They suggest that pain with
activity might be of equal or more importance than pain at
rest to some patients.
None of the trials reported a beneficial effect of botulinum

toxin on grip strength; however, although not explicitly
stated, all four trials appeared to have measured maximum,
rather than pain-free, grip strength.5,7–9 Previous studies have
found pain-free grip strength to be a more valid outcome
measure and more strongly associated with functional and
working disability.10 Espandar and colleagues propose that
grip strength, which was transiently reduced in the treatment
group, may not be a valid outcome measure for studying the
effects of botulinum toxin because of the confounding effect
of paralysis of the extensor muscles.5

Several other new interventions — including transdermal
glyceryl trinitrate patches, sclerosing injections, injection of
platelet-rich plasma or autologous blood, and injection of lab-
oratory-prepared, collagen-producing cells derived from der-
mal fibroblasts — have been proposed for treating lateral epi-
condylitis because they may stimulate healing.11–13 None has
been proven to be efficacious in well-designed, randomized
controlled trials. Because of the favourable natural history of
lateral epicondylitis and the fact that the primary relevant out-
come for patients is symptom relief, randomized controlled
trials in which the participants are blinded to treatment alloca-
tion are the only valid way to establish the efficacy of treat-
ment strategies for this condition.
The high costs to individuals and society related to sick

leave and disability resulting from lateral epicondylitis show a
clear need to identify the most cost-effective therapies for this
disorder. Injection with botulinum toxin has been shown in
most trials to reduce pain significantly when compared with
placebo. However, it has not been shown to reduce pain dur-
ing maximum grip or to improve maximum grip strength, and
its effect on function, quality of life and pain-free grip
strength is unknown. The temporary partial or complete pare-
sis of the extensor muscles of the third and fourth fingers may
be unacceptable for some people, and it is not clear whether
any therapeutic effects remain or diminish once the muscle

paralysis has abated. Future studies should be directed toward
reliable delivery of a standardized dose of botulinum toxin
that will achieve adequate muscle paralysis without apprecia-
bly impairing hand function.
Further research is needed to determine the most relevant

and important outcome measures of lateral epicondylitis from
the patient’s perspective, and how these should be assessed.
Development of a standardized set of outcome measures that
consider function and quality of life would substantially
advance efforts to determine the optimal treatment of lateral
epicondylitis.
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