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Abstract Lateral epicondylitis (LE) or tennis elbow has
been the subject of concern during the last 60 years, but the
pathogenesis of the LE remains unclear. The LE can be due
to the tendinogenic, articular or neurogenic reasons.
Numerous theories have been put fourth in the recent past,
out of which one of the most popular theories is that the
condition results from repeated contraction of the wrist
extensor muscles, especially the extensor carpi radialis bre-
vis (ECRB) which may compress the posterior branch of
the radial nerve (PBRN) at the elbow during pronation. We
studied 72 upper limbs (36 formalin-fixed cadaver) for the
origin, nerve supply and the course of PBRN in relation to
the ECRB as one of the goal for the present study. The pos-
sible presence of an arch of the ECRB around the PBRN
was also observed and recorded. The nerve to ECRB was a
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branch from the radial nerve in 11 cases (15.2%); from the
PBRN in 36 cases (50%) and from the superficial branch of
the radial nerve in 25 cases (34.7%), respectively. The
ECRB had a tendinous arch in 21 cases (29.1%); a muscu-
lar arch in 8 (11.1%) cases and the arch was absent in 43
cases (59.7%). When the ECRB had a tendinous or muscu-
lar arch around the PBRN, it may compress the same and
this condition may worsen during the repeated supination
and pronation as observed in tennis and cricket players. The
presence of such tendinous or muscular arch should be con-
sidered by orthopedicians and neurosurgeons, while releas-
ing the PBRN during LE surgery.

Keywords Lateral epicondylitis - Tennis elbow -
Extensor carpi radialis brevis - Posterior branch of radial
nerve

Introduction

Lateral epicondylitis (LE) is a painful condition affecting
the common extensor origin at the lateral humeral epicon-
dyle. A plethora of terms has been used to describe lateral
epicondylitis including tennis elbow, epicondylitis, tendon-
itis, tendinosis and tendinopathy [25]. Typically, LE is seen
in people who are required to do repetitive gripping activi-
ties, such as tennis players, carpenters, gardeners, abattoir
workers, cricket player and so on. The condition is charac-
terized by tenderness or pain at the lateral epicondyle of
humerus and pain and weakness with gripping activities.
The cause of the condition is not fully understood. It
appears that the amount of the force required to grip a small
object (compared with a larger object that fits comfortably
in to the hand) over sustained periods or with repetitive
activity may contribute to the condition. There is some
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(largely anecdotal) evidence to suggest that the width of
the equipment handle may affect the biomechanical pull of the
forearm extensor muscles on the lateral epicondyle at the
elbow. The compression of RN or PBRN is described as a
neurogenic cause for the LE [10, 22, 26, 27], as the above
nerves supplies the extensor muscles of the hand. Smola
[23] termed LE is nothing else, but the radial tunnel syn-
drome (compression of RN or PBRN in the radial tunnel).
The RN and PBRN mostly compressed in the forearm, at
the arcade of Frohse [5, 7, 8, 18], at the dorsal edge of the
supinator muscle [6]. The edge or the superomedial margin
of the extensor carpi radialis brevis muscle (ECRB) may
compress the PBRN before its entry to the supinator muscle
[12, 19, 21, 22, 24]. Witthaut and Steffens [29] published a
case report, in which they claimed PBRN entrapment under
the tendinous margin of the ECRB is possible. The above
fact is under estimated by the surgeons and clinicians while
dealing with LE. In the present study, we observed the ori-
gin of the ECRB and its nerve supply with special attention
to the presence of fibrous or tendinous arches in the supero-
medial aspect of elbow region.

Materials and methods

This study was performed on 72 upper extremities of the
36 formalin-fixed human cadavers used for the routine
dissection course in the Anatomy Department of the Kas-
turba Medical College, Manipal University, Mangalore,
India during 2005-2008 Academic Sessions. All the
cadavers were from the southern costal region of Indian.
The mean age of cadavers was 56 years (range 39-
76 years). There were no pathological findings in the dis-
section region of the upper extremities. All the upper
extremities were carefully dissected. The skin, superficial
fascia and the antebrachial fascia from the distal part of
the arm and proximal part of the forearm were excised.
The RN and its two terminal branches, the origin of
ECRB and its nerve supply were recorded. Specific atten-
tion was given for the possible presence of an arch (addi-
tion origin of ECRB from the superomedial aspect) of the
ECRB around the PBRN. The lengths of the nerves from
its origin to the ECRB and from the lateral epicondyle to
ECRB were measured, with the help of a Vernier caliper
(Fig. 1). The data from the left and right side were com-
pared by the unpaired Student’s ¢ test. Differences were
considered significant if P < 0.05.

Results

Radial nerve and its two terminal branches showed no vari-
ations. The ECRB took origin from the lateral epicondyle
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Fig. 1 Schematic illustration of anatomical measurements. E exten-
sor carpi radialis brevis muscle, H head of humerus, L lateral epicon-
dyle of humerus, Me medial epicondyle of humerus, PBRN posterior
branch of the radial nerve, RN radial nerve, NtE nerve to extensor car-
pi radialis brevis muscle, SBRN superficial branch of radial nerve, U
ulna. The distance between the lateral epicondyle of the humerus and
the entry point of the nerve to the extensor carpi radialis brevis is
marked “a”

of the humerus, radial collateral ligament of the elbow joint
and from the adjacent intermuscular septum. We did not
observe any significant variation in the ECRB origin, but
the above muscle had often a muscular or tendinous arch
arising from its superomedial aspect and medially it
attached to the deep fascia, above the near by structures
(Figs. 2, 3). The ECRB had a tendinous arch in 21 cases
(29.1%); a muscular arch in 8 (11.1%) cases and the arch
was absent in 43 cases (59.7%) (Figs. 2, 4, 5). The nerve to
the ECRB was a branch from the RN in 11 cases (15.2%);
from the PBRN in 36 cases (50%) and from the SBRN in
25 cases (34.7%), respectively (Figs. 2, 3, 6). The nerve to
the ECRB entered the muscle on the left and right sides at
an average of 36.1 mm (min 22.7 mm; max 44.8 mm) and
383 mm (min 23.9 mm; max 46.4 mm), respectively,
below the lateral epicondyle (Figs. 1, 3). The total length of
the nerve to ECRB from its origin to the entry point of the
muscle on the left and right sides were an average of
40.8 mm (max 61.8 mm; min 28.5 mm) and 43.4 mm (max
63.2 mm; min 28.9 mm) (Table 1).
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Superficial branch of the radial nerve !

NtECRB

Fig. 2 Anterior view of the left elbow region. BT biceps tendon,
ECRB extensor carpi radialis brevis, Nt ECRB nerve to extensor carpi
radialis brevis taking origin from the radial nerve, PBRN posterior
branch of the radial nerve, RN radial nerve. Note the arrows indicate
the arch (muscular) of the extensor carpi radialis brevis which is
merging with the fascia above the supinator muscle

Fig. 3 Anterior view of the right elbow region. ECRB extensor carpi
radialis brevis, ECRL extensor carpi radialis longus, LE lateral epicon-
dyle of the humerus, NtECRB nerve to extensor carpi radialis brevis
taking origin from the posterior branch of the radial nerve, PBRN pos-
terior branch of the radial nerve, RN radial nerve, SBRN superficial
branch of the radial nerve. Arrows indicate fascial extension from the
superomedial aspect of the extensor carpi radialis brevis muscle blend-
ing medially with the deep fascia overlying the forearm flexors and the
superficial radial nerve. The distance between the lateral epicondyle of
the humerus and the entry point of the nerve to the extensor carpi radi-
alis brevis is marked “a”

Discussion

The term tennis elbow has been used to describe multiple
painful symptoms about the elbow. This frequent problem
has a peak incidence in patients in the fourth decade of life.
Tennis elbow is a misnomer because it also occurs in non-
tennis players [17]. The etiology of LE is unknown; it can
be due to the tendinogenic, articular, hypovascular or neu-
rogenic reasons [3-5, 7-10, 22, 23, 27, 30]. The cause of
neurogenic factor of the LE is due to the compression of
RN or its branches, mainly the PBRN. The arcade of Frohse
is the commonest site for the compression of PBRN [5, 7,
8], but less frequently an unusual free edge of the ECRB
may compress the PBRN before it passes through the

|Posterior branch of the radial nerve

Fig. 4 Anterior view of the left elbow region. BT biceps tendon,
ECRB extensor carpi radialis brevis, ECRL extensor carpi radialis lon-
gus, NtECRB nerve to extensor carpi radialis brevis taking origin from
the posterior branch of the radial nerve, RN radial nerve, SBRN super-
ficial branch of the radial nerve, arrows indicate the arch (tendinous)
of the extensor carpi radialis brevis which is merging with the fascia
above the supinator muscle. Note the five point star indicates the con-
tact point of the arch of extensor carpi radialis brevis with the posterior
branch of the radial nerve

Fig. 5 Anterior view of the right elbow region. ECRB extensor carpi
radialis brevis, ECRL extensor carpi radialis longus, PBRN posterior
branch of the radial nerve, R recurrent radial artery, RN radial nerve,
SBRN superficial branch of the radial nerve, black arrows indicates the
extensor carpi radialis arch. The extensor carpi radialis arch has been
pulled to show its medial attachments to the deep fascia around the
supinator, forearm flexors and the recurrent radial artery

supinator muscle. Kopell and Thompson [13] believed that
the origin of ECRB could play an important role in the
compression of PBRN. Spinner [24] mentioned the ECRB
edge sometimes grooves the PBRN nerve during pronation.
Roles and Maudsley [22] described that the origin of ECRB
and arcade of Frohse (superficial part of supinator muscle)
get tighten during extension and passive pronation of
elbow, which is commonly seen in tennis players during the
an improper backhand hitting technique, which can occur
when the athlete attempts to increase the power by increas-
ing forearm force rather than relying on core, rotator cuff
and scapular power. This results in snapping the wrist with
supination and irritation of the extensor tendons, especially
the ECRB.

Papadopoulos et al. [19] found the tendinous type of
ECRB arch in 90% upper limbs, which is much more when
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Fig. 6 Anterior view of the left elbow region. BA brachial artery, BT
biceps tendon, ECRB extensor carpi radialis brevis, NtECRB nerve to
extensor carpi radialis brevis taking origin from the superficial branch
of the radial nerve, PBRN posterior branch of the radial nerve, RN
radial nerve, SBRN superficial branch of the radial nerve, left single
arrow indicate the leash of Henry; multiple arrows indicate arch
(tendinous) of the extensor carpi radialis brevis. Note the posterior
branch of the radial nerve is being compressed by the leash of Henry
and the tendinous arch of extensor carpi radialis brevis

Table 1 A Mean length of the nerve to ECRB from its origin to the en-
try point in the ECRB. B Mean length of the nerve to ECRB below the
level of lateral epicondyle to the entry point in the ECRB in the left and
right sides (in millimeters)

A B

Left (mm) Right (mm) Left (mm) Right (mm)
408 +11.2 434 +11.3 36.1 +6.37 38.3 + 6.49
61.8-28.5 63.2-28.9 22.7-44.8 23.946.4

Data expressed as mean =+ standard deviation and range
Differences were considered significant if P < 0.05

compared with the present study. We observed the above
variation in 29.1% cases only. Konjengbam and Elangbam
[12] observed the tendinous type of ECRB arch in 78%
upper limbs they studied. In the present study, we also
observed muscular type of ECRB arch in eight cases
(11.1%) along with the tendinous type of ECRB. Riffaud
etal. [21] described when there is an ECRB arch present
above the PBRN; its surgical decompression is justified.
They further mentioned that the surgical approach in the
above circumstances should be between the ECRB and
ECRL muscles [21]. In the present study, we observed both
the muscular and tendinous type of ECRB arch, which
should be considered as one of the cause for PBRN com-
pression at elbow.

Most of the standard text books of anatomy and hand
surgery states that the nerve supply of ECRB is either from
the RN trunk before it divides into deep and superficial
branches in the proximal forearm or from the PBRN before
it pierces the supinator muscle [11, 14, 15, 28]. In the recent
times, it is well established that the nerve of ECRB may
takes origin from the SBRN [1, 2, 20]. In the present study,
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we observed in 50% of cases the nerve supply of ECRB
was from the PBRN, 34.7% cases the nerve supply of
ECRB was from the SBRN and only 15.2% cases the nerve
of ECRB was a branch from the trunk of RN. In contrast to
the above Prasartritha et al. [20] observed that the ECRB
received its nerve supply from the PBRN, SBRN and RN in
2,43 and 55%, respectively. The observations between the
above studies may be attributed due to the difference in the
study population. Variation in the nerve to ECRB is impor-
tant in the clinical context. When the nerve to the ECRB is
a branch from the SBRN, in this situation the ECRB may
escape posterior interosseous nerve syndrome; mean time
when the SBRN was injured in the proximal forearm it may
involve the nerve to the ECRB and serve as a cause for its
isolated paralysis. Recently, the ECRB has gained impor-
tance for its use in “free functional muscle transfer”; in this
context the knowledge regarding ECRB nerve supply will
prove handy for the surgeons.

In our study, we observed the length of the nerve to
ECRB had an average of 40.8 and 43.4 mm on the left and
right sides, respectively, from its origin to the entry point in
the ECRB and the nerve to ECRB entered the muscle at an
average of 36.1 and 38.3 mm on the left and right sides,
respectively, below the lateral epicondyle. Low et al. [16]
observed the above distance at an average of 39 mm, which
is much similar to our finding. The data regarding the origin
of the nerve to ECRB and its length from the lateral epicon-
dyle will help the surgeons, while exploring the elbow
region during the surgical decompression of the PBRN in
between the ECRB and ECRL muscles.

In conclusion, the ECRB arch (tendinous and muscular)
was observed in 40.2% cases in the present study. The above
fact should be considered by the clinicians and surgeons as
one of the neurogenic cause for LE and also in the posterior
interosseous nerve syndrome, as the later is an etiologic fac-
tor in tennis elbow. Further cadaveric and clinical study will
confirm its efficacy in the treatment of resistant LE.
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