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ABSTRACT

Knowledge of anatomical variation involving the superficial branch of the radial nerve will help in sever-
al clinical interventions such as nerve transfer procedures, guiding surgical incisions, diagnostic trauma
reconstructive surgery, flap harvest and in performing nerve blocks etc. We report here a variant dis-
tribution pattern of the superficial branch of radial nerve and discuss the clinical implications. In the
present case, in addition to sensory distribution, the superficial branch of radial nerve also provided
motor innervation to extensor carpi radialis brevis and brachioradialis muscles. Furthermore, the
branch supplying the brachioradialis, pierced its tendon distally and communicated with the parent
trunk to supply skin of dorsum of the hand. Because of the unusual motor distribution to these mus-
cles, which act on wrist joint, an iatrogenic damage or traumatic injury of the nerve might jeopardize
the sensori-motor qualities of the upper limb.

Keywords: Radial nerve, extensor carpi radialis brevis, brachioradialis, superficial branch,

musculocutaneous nerve, radial neuropathy

INTRODUCTION

The Radial nerve is the continuation of the
posterior cord of brachial plexus containing
the fibers of C5, 6, 7, 8 and T1 nerves. It is
known as the nerve of the posterior compart-
ment of the arm, as it supplies the triceps
muscle and provides cutaneous branches.
From the posterior compartment of the arm it
appears in the anterior compartment after
piercing lateral intermuscular septum and
ends by dividing into superficial and deep
branches. ?

Variations in the formation of radial
nerve are quite common and widely reported
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in the anatomical literature. Examples of its
exceptional variant formation include; pres-
ence of two roots arising from posterior cord,
2 originating from two roots resulting from the
duplex posterior cord 3 and its incomplete
origin from middle and lower trunk of brachial
plexus without the contribution of upper
trunk. ¢ Early division of radial nerve in the
axilla has also been reported, ® wherein, both
the divisions entered the radial grove and
eventually anterior division continued as the
main radial nerve in its further course.

The Musculocutaneous nerve is the
branch of lateral cord of brachial plexus. It
provides motor innervation to muscles of an-
terior compartment of the arm. It then pro-
ceeds distally as lateral cutaneous nerve of
the forearm to supply the skin of the lateral



part of the forearm. ©

Variations in the branching and distri-
bution pattern of radial nerve have also been
reported. In the present case, we report mul-
tiple variations in the pattern of branching
and distribution of superficial division of radial
and musculocutaneous nerves in the upper
limb and discuss their possible clinical impli-
cations.

CASE REPORT

During routine dissection of left upper limb of
an adult male cadaver (approximately 70
year old) we found variations in the branching
pattern and distribution of the radial nerve.
The radial nerve had a normal origin and
course till it pierced the lateral intermuscular
septum of the arm. Once it reached the ante-
rior compartment of the arm, it divided into a
superficial and a deep branch as usual. The
deep branch pierced the supinator and en-
tered the posterior compartment of the fore-
arm and distributed in usual pattern. Howev-
er, the superficial branch, before resuming its
course in the forearm, gave two unusual
branches (Figs. 1a and 1b). One of them sup-
plied the extensor carpi radialis brevis (ECRB)
muscle and the other one supplied the brachi-
oradialis muscle. The branch supplying bra-
chioradialis traversed distally through the
muscle and pierced its tendon and came out.
After coming out, this branch supplied the
skin on the dorsum of the thumb. The super-
ficial branch had a normal course deep to the
brachioradialis and it supplied the skin of the
lateral half of the dorsum of the hand and the
index and the lateral half of the middle finger.
The superficial branch communicated with the
nerve to brachioradialis at the distal part of
the forearm, near the wrist (Fig. 1c). The
musculocutaneous nerve had a normal course
and distribution except that the lateral cuta-
neous nerve of the forearm was very thick.
The lower lateral cutaneous nerve of the arm
arose from the lateral cutaneous nerve of the
forearm (Figs. 1a and 1b).
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Fig. 1a: Showing variant distribution pattern of
superficial branch (SBRN) of radial nerve (RN) in
the forearm and the origin of lower lateral cutane-
ous nerve (LLCN) from musculocutaenous nerve
before its continuation as lateral cutaneous nerve
of forearm (LCNF). NBRD- nerve to brachioradialis,
NECRB- nerve to extensor carpi radialis brevis,
DBRN- deep branch of radial nerve, ME- medial
epicondyle, CFT- common flexor tendon

Fig. 1b: Showing the closer view of the variant
branches of RN and musculocutaneous nerves.
(SUP - supinator; TB - tendon of brachialis; BA -
brachial artery; MN — median nerve; BIA - bicipital
aponeurosis; RA- radial artery.)

Fig. 1c: Showing the communication between
SBRN and NBRD muscle. (BR- brachioradialis,
ECRL- externsor carpi radialis longus).



DISCUSSIONS

Knowledge of anatomical variations of periph-
eral nerves is of importance to orthopedic
surgeons, neurophysicians, plastic surgeons,
physiotherapists and radiologists. 7 However,
its detailed information can only be achieved
by the anatomist through a cadaveric dissec-
tion. Nevertheless, the knowledge of variant
pattern of peripheral nervous system is useful
during nerve grafting and neurophysiologic
evaluation to diagnose peripheral neuropa-
thies. &

of the
branches of brachial plexus can be explained
embryologically, as the axons of spinal nerves
grow distally to reach the limb bud mesen-

The variations peripheral

chyme, the peripheral processes of the motor
and sensory neurons grow in the mesen-
chyme, in different direction. °

The Superficial branch of radial nerve
has been studied and several variations per-
taining to the same have been reported.
Linell has reported a fusion of the brachiora-
dialis muscle tendon and the extensor carpi
radialis longus tendon with the superficial
branch of radial nerve piercing the fused ten-
don.!® In the present case, a branch of the
superficial division of radial nerve supplying
the brachioradialis muscle pierced its tendon
to become superficial distally and communi-
cated with the main nerve (superficial branch
of radial nerve) as a unique variation. The
Superficial branch of radial nerve becoming
superficial after piercing the brachioradialis
muscle has been reported by Tryfonidis et al.
11 However, in the present case, the superfi-
cial branch had exceptionally supplied the
ECRB and brachioradialis muscles through
separate branches and the branch supplying
the latter pierced the muscle tendon distally.

Nurul et al. have reported a some-
what similar case of variant distribution pat-
tern of superficial division of radial nerve as
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an additional motor innervation to extensor
carpi radialis longus and extensor carpi radi-
alis brevis without the indication of piercing
the tendon and reuniting with the main
nerve. 2 In such cases, knowledge of varia-
tion can be considered as beneficial for the
hand surgeons as it can be used as donor site
for a sensate flap during reconstructive sur-
gery. 3

As the superficial branch of radial
nerve is sensory in nature, its traumatic inju-
ry could result in the formation of a neuroma.
4 Due to its involvement in the extensor
muscles which are acting on wrist, as seen in
the present case, there may be severe pain
during extension and even mild weakness of
the wrist in case of its accidental injury. Clin-
ically, these variations are therefore consid-
ered important during traumatic transection
of the distal forearm.

Posterior Interosseous Neuropathy
(PIN) is a peripheral nerve injury with the
usual expression of deep ache sensation in
the posterior forearm which can be accompa-
nied by weakness of the forearm extensors
and brachioradialis, and/or sensory altera-
tions, or a combination of both. ! When the
brachioradialis is supplied by the superficial
division of the radial nerve as in this case,
manifestations resulting from traumatic injury
of the nerve might mimic PIN which eventual-
ly could mislead the clinical interventions.

Hence, the awareness of variant
branching and distribution pattern of superfi-
cial branch of radial nerve in clinical setting is
of importance to pain managing therapists
(physiotherapists, chiropractors and anesthe-
siologists) as well as clinicians and surgeons
dealing with nerve entrapment or compres-
sive neuropathies and reconstructive surgery.

Variation in the branching pattern of
the musculocutaenous nerve is rarely report-



ed. A Different pattern of its abnormal com-
munication with the median nerve has been
discussed by Kumar et al. '® In the present
case, the musculocutaneous nerve gave rise
to an abnormal lower lateral cutaneous nerve
of the arm. The Unusual branching patterns
of the musculocutaneous nerve is of equal
significance to neurologists and orthopedic
surgeons when dealing with the nerve entrap-
ment syndromes.

In conclusion, the case report pre-
sented two unique variations, being reported
for the first time. The Superficial branch of
the radial nerve supplying two extensor mus-
cles and then piercing the tendon of brachi-
oradialis, as well as the origin of lower lateral
cutaneous nerve of arm from the lateral cuta-
neous nerve of the forearm makes this case
novel. Clinicians should be aware of these
variations to make the correct diagnosis in
case of nerve injuries and neuropathy.
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