
182 J Can Chiropr Assoc 2006; 50(3)

0008-3194/2006/182–189/$2.00/©JCCA 2006

Lateral epicondylosis: a case study of 
conservative care utilizing ART® 
and rehabilitation
Scott D Howitt, BA, CK, CSCS, DC, FCCSS(C), FCCRS(C)*

Objective: To present the diagnostic features of lateral 
epicondylosis and response to treatment by Active 
Release Technique® (ART), a promising treatment for 
lateral epicondylosis.

Clinical Features: The most important feature is pain 
at the lateral epicondyle of the humerus, most notably in 
actively extending or passively flexing the wrist.

Intervention and Outcome: Treatment involves 
eliminating any inflammation, reducing muscular pain 
and hypertonicity, correcting biomechanical dysfunction, 
and restricting/modifying the offending activity. ART® 
was successfully utilized in an attempt to remove 
adhesions and promote restoration of normal tissue 
texture. A sports specific rehabilitation protocol was 
employed to re-establish wrist extensor strength and 
interferential current and ice were used to control pain 
and residual inflammation.

Conclusion: A combination of soft tissue therapy, 
rehabilitation, and therapeutic modalities is a protocol 
that may be used by both allopathic and chiropractic 
practitioners alike, and allow for the athletic patient to 
return to play as quickly as possible.
(JCCA 2006; 50(3):182–189)

key words/MeSH : tennis elbow, lateral 
epicondylosis, tendonitis, extensor carpi radialis brevis, 
ART®, rehabilitation.

Objectif : Pour présenter les manifestations cliniques 
au traitement par la méthode Active Release Technique® 
(ART) de l’épicondyle latérale, un traitement prometteur 
pour cette affection. 

Caractéristiques cliniques : La principale 
manifestation se présente sous forme de douleur à 
l’épicondyle latérale de l’humérus, plus particulièrement 
en déployant activement le poignet et en faisant des 
exercices passifs de souplesse. 

Intervention et résultats : Le traitement consiste à 
éliminer toute inflammation, à atténuer la douleur 
musculaire et l’hypertonie, à corriger la dysfonction 
biochimique et à restreindre et à modifier l’activité à la 
source du problème. ART® a été utilisé avec succès 
quand on a tenté de retirer les adhérences et de favoriser 
le rétablissement de la texture normale des tissus. On a 
eu recours à un protocole de réadaptation spécifique 
inspiré de la médecine sportive pour rétablir la force de 
l’extenseur du poignet et le courant interférentiel et la 
glace pour contrôler la douleur et l’inflammation 
résiduelle. 

Conclusion : Une conjugaison de traitements des 
tissus, de réadaptation et de modalités thérapeutiques 
forme un protocole pouvant être utilisé tant par la 
médecine générale que les chiropraticiens, permettant 
ainsi aux patients de retourner au jeu le plus rapidement 
possible. 
(JACC 2006; 50(3):182–189)

mots clés : coude du joueur de tennis, épicondylite 
latérale, tendinite, carpi radialis brevis de l’extenseur, 
ART®, rétablissement.
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Introduction
Lateral epicondylitis/lateral epicondylalgia, or tennis el-
bow is a common pathology of both athletes and non-ath-
letes, affecting 1 to 3 % of the population at large.1,2 This
condition is most often associated with overuse or a re-
petitive stress, as opposed to an acute inflammatory reac-
tion. The lack of pathological evidence of inflammation
in these types of injuries has lead most authors to now re-
fer to this condition as an epicondylosis, abandoning the
mislabeled “itis”.3–6

However, the choice of treatment options for this con-
dition is even more controversial. There are many treat-
ment options available to the clinician, but their use is
often based on anecdotal evidence. Various treatments
ranging from conservative to more invasive measures
have been described with varying degrees of success,
with no conclusive scientific evidence to support any par-
ticular treatment protocol.

Although many treatment modalities may be used, few
of them rest on scientific evidence and none have really
been proven to be more effective than the others. The
paucity of evidence on treatments for lateral epicondylo-
sis may stem from several sources, including the self-
limiting nature of the condition, the lack of pathophysio-
logical data, the methodological shortcomings of the cur-
rent studies, and the existence of multiple factors which
may influence the outcome.1,7

This paper will highlight the course of lateral epi-
condylosis in one patient, and examine the anatomy,
pathology and treatment options in a review of the litera-
ture.

Case Report
A 51-year-old male, right hand dominant recreational
tennis player suffered from right elbow pain that had last-
ed three months. The pain, which had progressively
worsened in the previous two weeks was characterized as
stiff, achy, and sometimes throbbing and was rated as an
8/10 in intensity on a numeric pain rating (zero being no
pain and 10 being the worst pain ever). The patient was
no longer able to play tennis. The pain began insidiously
after playing in a weekend tournament. Initially he
sought out physical therapy care, which included thera-
peutic ultrasound, ice and an elbow strap. The patient at-
tended eight or nine sessions over one month without
improvement to his condition, and he was referred to an

orthopedic surgeon for a corticosteroid injection. The in-
jection relieved his symptoms for approximately one
month, in which he continued to play tennis with the el-
bow strap. In the last month his symptoms returned, and
in the last two weeks his pain was described to be the
worst it had ever been. The pain was noted to be at its
worst in the morning, and was aggravated by extending
the wrist to brush his teeth, open doors, and carry grocer-
ies. Ice and Advil were reported to be minimally reliev-
ing. The patient discarded his elbow strap considering it
to be of no benefit. No numbness, tingling or weakness
was noted in the hand. The patient denied previous trau-
ma to his right elbow, but did recall a similar pain in his
left elbow a few years earlier that resolved on its own
with rest.

Upon inspection, there was no ecchymosis and the lat-
eral epicondyle and common extensor origin did not ap-
pear to be inflamed (no redness or swelling) when
compared to the opposite side. All active ranges of mo-
tion of the elbow joints were full, while flexion and ex-
tension in the right wrist were limited due to pain.
Passive range of motion, was also limited by patient
discomfort particularly at the end range of right wrist
flexion, and was able to reproduce the patient’s chief
complaint at the right elbow. Resisted wrist extension and
grip strength were very painful and the patient declined
to provide much effort as this reproduced a sharp pain at
the lateral epicondyle. Motion palpation of the radial
head proved unremarkable and was not pain provoking.
The common extensor origin was tender to direct palpa-
tion, as was the extensor carpi radialis brevis, which was
noted to be leathery and lumpy. Orthopedically, Cozen’s
test (resisted wrist flexion from a flexed elbow and pro-
nated/extended wrist position) was positive. Mill’s test,
(passive extension of the elbow from a flexed elbow, pro-
nated forearm and flexed wrist/finger position) was in-
conclusive in that it was uncomfortable but did not
produce pain at the lateral epicondyle. 

The patient was diagnosed with lateral epicondylosis
with a myofasciopathy of the extensor carpi radialis
brevis. He was treated six times over two weeks with Ac-
tive Release Technique® (ART) to the affected muscles
at the common origin (namely- extensor carpi radialis
brevis / longus, and supinator). In addition to the soft tis-
sue treatment, a rehabilitation program was performed
(see Table 1), which was followed by 20 minutes of inter-
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ferential current and 10 minutes of ice. After the first
treatment the patient reported to feel 80% better, and at
the time of discharge there was complete resolution of his
symptoms (VAS 0/10 with no pain provocation on exam-
ination). The patient returned to playing tennis and at one
and two month follow-ups he denied any exacerbation,
playing tennis 2–3 times per week. Consultation with the
patient’s racquet club tennis professional also prompted
the patient to purchase a light, non-vibrational racquet
with moderate string tension, in addition to improving his
stroke technique, to prevent any recurrences.

Discussion
Competitive and recreational athletes sustain a wide vari-
ety of soft tissue, bone, ligament, tendon and nerve dam-
age to their upper extremities. Most such injuries are
related to direct trauma or repetitive stress, and account
for a significant amount of “down time” for the athlete in
sports where the arm is utilized for throwing, catching, or
swinging. Tennis elbow is a painful ailment about the el-
bow that is common in tennis players. Tennis elbow oc-
curs most commonly in people aged 40 to 50 years with
an equal distribution between men and women.3,8,9 The

dominant arm is involved in 75% of patients, and the in-
cidence most directly relates to playing time in amateur
players.3 It has been reported that nearly 50% of all ten-
nis players over 35 years old and 60% of players over 50
years old suffer from tennis elbow at some point in their
career.3

Elbow biomechanics play a very important role in
many overhead sporting activities including tennis. The
amount of tension and the location of the stress within the
elbow joint is dependent on the stroke used and the me-
chanics of each stroke.10 Electromyographic (EMG)
studies of elbow function in tennis have shown that the
serving motion creates a larger demand on the elbow than
does the ground stroke.10 That being said, it is well
known amongst tennis players that improper backhand
mechanics is one of the main causes for elbow injuries. In
fact, the incidence of lateral epicondylitis has been clini-
cally linked to a one-handed backhand, and greater wrist
extension and pronation activity.10 Some tennis instruc-
tors teach a double-hand backstroke, a stroke which
minimizes wrist pronation, and/or a stroke that avoids
leading with the elbow to minimize the potential for im-
proper mechanics. 

Table 1 – Rehab Program

Exercise

General Stretching – shoulder, elbow, wrist

Instructions

Active isolated stretching – dynamic

5 minute warm-up

Wrist Flexion/Extension 3 sets of 10 with surgical tubing of increasing difficulty

Elbow Flexion/Extension As above

Finger Extension/Flexion  For 1 minute with hand webs of increasing difficulty

Forearm Pronation/Supination 3 sets of 10 with a 5 lb weighted hammer

Radial/Ulnar Deviation 3 sets of 10 with a 3 lb. weighted racquet

Eccentric loading of wrist extensors 1 set of 10 with a 25 lb. dumbbell

Plyometric, purse drop (extend from full flexion) 1 set of 10 with 5 lbs of weight

Simulated tennis swings – forehand, backhand, and serve 3 lb. weighted tennis racquet to Cable cross – 1 set of 20

for each with 5–10 lbs of resistance
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Traditionally the term tennis elbow has been synony-
mous with lateral epicondylitis. However, the term epi-
condylitis suggests an inflammatory process, and as
Boyer has pointed out – there is no evidence of acute or
chronic inflammation in the publications examining the
pathological specimens of patients who were operated on
for this condition.11 Repetitive muscle contraction will
produce tensile forces within a tendon of an involved
muscle, potentially causing microtrauma. If the natural
healing process fails, pathological alteration of tissue re-
sults in a fibroblastic and vascular response called an-
giofibroblastic degeneration.3,4,5,6 The pathology of
tennis elbow is thus most likely to be angiofibroblastic
degeneration at the origin of the wrist extensors, and
more suitably referred to as lateral epicondylosis.3,4,5,6

The current understanding of this condition places the
specific pathology at the extensor carpi radialis
brevis.3,4,12,13 The origin of the extensor carpi radialis
brevis is covered by the extensor carpi radialis longus and
the extensor communis origin. In fact, the common ex-
tensor origin consists of the fused tendons of extensor
carpi radialis brevis, extensor digitorum, extensor digiti
minimi, and extensor carpi ulnaris. Biomechanical stud-
ies of tensile force at the lateral epicondyle further indi-
cate that stretching extensor carpi radialis brevis,
extensor digitorum communis and the superficial head of
the supinator produce large increases in tensile force at
the epicondyle.14 Obviously a thorough understanding of
the anatomical arrangement of these muscles and their
specific actions is necessary to make a correct diagnosis.
Additionally, it is important to rule out other differential
diagnoses such as capitellum fracture, lateral collateral
ligament injury, osteochondritis dessicans, posterior in-
terosseus nerve syndrome, radial head fracture and syno-
vitis.12

Radiographic analysis of lateral epicondylitis may re-
veal calcification along the lateral epicondyle however,
radiographs as an initial step in diagnosing lateral epi-
condylosis is not necessary.15 On the other hand a diag-
nostic ultrasound of the common extensor origin can be
used to confirm lateral epicondylitis in patients with el-
bow pain and add additional information in regards to the
severity.16

Most authors suggest that over 90% of patients will re-
spond to conservative care, which may include rest, brac-
ing, strengthening, therapeutic modalities, and steroid

injections3,17,18,19,20 Additionally, it has been reported in
cases where surgery was required that over 90% of pa-
tients responded well.21

The attempted meta-analysis in 1992 by Labelle et al.
reviewed 185 articles on the subject of tennis elbow treat-
ment, however only a single paper was considered to be
of a good quality design for controlled therapeutic trials.
They concluded that there was insufficient evidence to
support any single current method of treatment.22 This
conclusion was reiterated even more recently in the meta-
analysis by Bisset et al. who identified 28 randomised
controlled trials which met their minimum criteria.7
These authors suggested that there was a lack of evidence
for the long-term benefit of physical interventions in gen-
eral.7

There have been a number of studies comparing thera-
peutic modalities with placebo for the treatment of soft
tissue injuries such as lateral epicondylosis. There is in-
sufficient evidence to support the use of most physiother-
apy interventions and only weak evidence for the efficacy
of therapeutic ultrasound in the treatment of tennis el-
bow.7,22,23,24 Basford et al. assessed patients for pain, ten-
derness to palpation, grip strength, medication usage, and
subjective perception of pain after a double masked, pla-
cebo controlled, randomized trial utilizing a low intensity
laser. The results of this study showed that there were no
significant differences, and they concluded that there was
no demonstrable beneficial effect of laser therapy.25

The 2004 systematic review for the efficacy of
splinting for lateral epicondylitis identified early positive,
but not conclusive evidence supporting the effectiveness
of splinting.26 Similarly, there have been conflicting re-
sults on the use of braces and orthotic devices, which
may be useful in the initial stages of therapy.27,28, 29

The ability to control the pain associated with lateral
epicondylagia may be achieved through acupuncture. A
recent systematic review suggested that acupuncture was
effective in the short-term relief of lateral epicondyle
pain.30 The Fink et al. randomized controlled trial for
chronic epicondylitis also showed that real acupuncture
points showed a reduction of pain and an improvement of
function at early follow-up.31 More long-term follow-up
would be useful to assess whether acupuncture has a
greater role than simply pain modulation.

In addition to the acupuncture findings, manipulations
and/or mobilizations have been suggested to have a hy-
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poalgesic effect. The works of Strujis et al. and Paung-
mali et al. have shown that manipulation of the wrist and
mobilization of the elbow may play a role in the manage-
ment of the pain associated with lateral epicondylitis.32,33

The preliminary evidence does suggest that manipula-
tions and mobilizations may have some positive effects in
the reduction of pain and improvement of function.23

Historically, a popular choice for treating tendonitis
had been deep friction massages. However as evidenced
by the 2002 Cochrane review there is simply not a large
enough sample size to draw any conclusions in regards to
control of pain or improvement in function.34 The con-
cepts of cross-friction techniques have since evolved into
an augmented soft tissue mobilization, more commonly
known as the “Graston Technique Instrument-Assisted
Soft Tissue Mobilization” or simply Graston.35 The Gras-
ton protocol for epicondylosis uses specifically designed
stainless steel instruments which are moved with multidi-
rectional strokes around the bony prominence of the el-
bow. Preliminary studies utilizing this Graston technique
have shown promising results when compared to a tradi-
tional physiotherapy protocol in the treatment of lateral
epicondylitis.36

Perhaps the most popular of soft tissue techniques to
gain recent notoriety is Active Release Technique or
ART®. This therapy is based on the observation that the
anatomy of the forearm has traversing tissues situated at
oblique angles to one another that are prone to reactive
changes producing adhesions, fibrosis and local edema
and thus pain and tenderness.37,38 During active release
therapy, the clinician applies a combination of deep digit-
al tension at the area of tenderness and the patient active-
ly moves the tissue through the adhesion site from a
shortened to a lengthened position.37,38 For example, in
order to treat extensor carpi radialis brevis, the clinician
applies proximal tension distal to the lateral epicondyle
while the patient extends the elbow and pronates and
flexes the wrist.37 A preliminary report on the use of
ART® for a variety of upper extremity overuse syn-
dromes found a 71% efficacy rate.38 (See Figure 1). Un-
fortunately, clinical trials on this technique are lacking
and at this point, the popularity of ART® is based largely
on anecdotal evidence. 

Despite a lack of scientific evidence to show benefit
from steroid injection, its use in general practice is com-
mon. The 1999 randomized controlled trial by Hay et al.

showed a significant improvement in the injection group
compared to the naproxen and placebo group at four
weeks. However, at one year, all three groups had re-
sponded well and there was no significant difference be-
tween them.39 Local injections of steroid appear to
provide a short-term benefit, but have little long-term
benefit and the recurrence rate is high.18,22,39,40,41,42 Con-
sidering the known side effects associated with steroids,
the usefulness of this treatment is questionable.

On the basis of observational trials for resistant lateral
epicondylosis there is a growing trend to recommend ex-
tracorporeal shock wave therapy as an alternative treat-
ment for chronic epicondyle pain. Despite the numerous
conflicting studies published in the recent years, shock
wave therapy appears to be safe and may be effective in
pain control.43 Still, there appears to be a significant pla-
cebo effect and the literature does not show that shock
wave therapy consistently performs better than a sham
treatment or standard physiotherapy based treat-
ments.43,44,45,46,47,48,49,50 In fact in the recent systematic
review and meta-analysis on physical interventions for
lateral epicondylalgia, the authors conclude that shock
wave therapy is not beneficial in the treatment of tennis
elbow.7

Most conservative treatment plans call for the incorpo-
ration of an active rehabilitation program to align colla-
gen fibres and improve tensile strength. Rehab focusing
on strength and flexibility exercises for wrist extensors
and flexors is considered standard care. Theoretically, if
an athlete increases the strength of their wrist extensors,
the muscles should be stiffer and able to absorb a greater
force and thus transfer less force to the elbow. In addi-
tion, appropriate stretching of these muscles (stretch in-
duced hypertrophy) would reduce force transferred to the
elbow; and strong posterior shoulder muscles would al-
low for a quicker movement of the arm and wrist through
the zone of impaction with the ball, thereby decreasing
the time of tensile load on the elbow. A recent pilot study
by Svernlov showed that an eccentric training regime can
considerably reduce symptoms of lateral epicondylosis
regardless of duration and may be superior to convention-
al stretching.51 Although rehabilitative exercises are con-
sidered the mainstay of successful treatment/prevention
of lateral epicondylosis and included with most plans of
management, the literature does not specifically substan-
tiate the effectiveness to be greater than the previously
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described conservative treatments.23 
The vast majority of tennis elbow patients respond to

non-operative forms of treatment, and only selected cases
may benefit from more invasive operative treatments. The
percutaneous release of the common extensor origin has
been to shown to provide excellent results and appears to
be a commendable treatment in patients who do not re-
spond to conservative care.52 Similarly, surgical interven-
tions which identify and remove the pathological tissue
that represents angiofibroblastic degeneration have favo-
rable preliminary scientific evidence.5,6,21,53,54 Still, there
are no published controlled trials of surgery for lateral el-
bow pain, and without a control group it is not possible to
draw any conclusions about the value of this interven-
tion.55

Conclusions
Lateral epicondylosis is a common ailment, especially
amongst athletes who participate in racquet sports. While
the healing process is sometimes long and arduous, early
recognition and institution of conservative care will allow
the majority of patients to recover and return to play. Di-
agnosis is usually straightforward and can often be attrib-

uted to overuse or as a response to a stress overload.
Lateral epicondylosis is certainly a challenging muscu-

loskeletal condition to treat and this is largely due to the
lack of definitive evidence for the clinical efficacy of the
myriad of treatment approaches seen within the litera-
ture.56

Successful treatment involves measures to relieve pain
and reduce stress in surrounding tissues while addressing
the underlying pathology of angiofibroblastic degenera-
tion and the resulting physical impairments.

To date, despite the large number of studies on lateral
epicondylosis/itis there is insufficient evidence to support
any single conservative method of treatment due to con-
tradicting results, insufficient subjects per study and the
low number of studies per intervention. The utilization of
a previously undocumented specific soft tissue treatment
– ART® which is intended to remove adhesions and re-
store normal tissue texture appears to have resolved later-
al epicondylosis rapidly in this case. The use of ART® in
conjunction with a specifically aimed rehabilitation pro-
gram in the treatment of tendonopathies warrants further
investigations with a larger sample size and a control. 

Figure 1 Palpation of extensor carpi radialis longus 
and brevis with proximal traction to perform an ART pass.
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