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ABSTRACT

In the present case, we have reported a unilateral variation of the radial and musculocutaneous nerves on the left
side in a 64-year-old male cadaver. The radial nerve supplied all the heads of the triceps brachii muscle and gave
cutaneous branches such as lower lateral cutaneous nerve of the arm and posterior cutaneous nerve of forearm. The
radial nerve ended without continuing further. The musculocutaneous nerve supplied the brachioradialis, extensor
carpi radialis longus and extensor carpi radialis brevis muscles. The musculocutaneous nerve divided terminally into
two branches, superficial and deep. The deep branch of musculocutaneous nerve corresponded to usual deep branch
of the radial nerve while the superficial branch of musculocutaneous nerve corresponded to usual superficial branch
of the radial nerve. The dissection was continued to expose the entire brachial plexus from its origin and it was found
to be normal. The structures on the right upper limb were found to be normal. Surgeons should keep such variations
in mind while performing the surgeries of the upper limb.
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Introduction

In the upper limb, usually the musculocutaneous nerve
branches out from the lateral cord of brachial plexus. It
passes through the coracobrachialis muscle to innervate
it and the biceps brachii muscle. Then, it supplies
brachialis muscle and continues as the lateral cutaneous
nerve of forearm without exhibiting any communication
with the radial nerve or any other nerve.l"! The radial
nerve is usually a continuation of the posterior cord of
the brachial plexus. The radial nerve supplies all heads
of the triceps brachii muscle and gives branches such
as the lower lateral cutaneous nerve of the arm as well
as the posterior cutaneous nerve of the forearm. Then,
the radial nerve enters the anterior compartment of
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arm under cover of the brachioradialis muscle. Here,
it supplies brachioradialis, extensor carpi radialis
longus and extensor carpi radialis brevis muscles
before it divides into superficial and deep branches.
Its superficial branch becomes subcutaneous while the
deep branch pierces supinator muscle and supplies
the remaining muscles of extensor compartment of
forearm.!

The brachial plexus variations and other variant
innervation of the upper limb have been reported
continuously since the 19th century.”! The anatomical
variations of the peripheral nerves are important to
orthopedic surgeons, neurophysicians, physiotherapists
and radiologists. Such comprehension is useful in
nerve grafting and neurophysiological evaluation for
diagnosing peripheral neuropathies.” In the present case
report, we present unique unilateral variations of radial
and musculocutaneous nerves.

Case Report

The present variation was observed during routine
dissection at the anatomy department of a medical
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college of a rural hospital in central India. In a 64-year-
old male cadaver, the unilateral variation in motor
innervations of the left arm was observed. The radial
and musculocutaneous nerves were found to as variants.
The radial nerve supplied all the heads of the triceps
brachii muscle and ended without continuing further.
The lower lateral cutaneous nerve of arm was emerging
from the lateral head of triceps brachii while the posterior
cutaneous nerve of the forearm was emerging from the
medial head of triceps brachii muscle [Figure 1].

The musculocutaneous nerve supplied the coracobra-
chialis, biceps brachii and brachialis muscle and gave
the lateral cutaneous nerve branch of forearm. Then,
the branch of musculocutaneous nerve for the bra-
chioradialis emerged from lateral side of the nerve at
about 10 cm above the medial epicondyle of humerus.
The musculocutaneous nerve had also given a branch
to extensor carpi radialis longus just above the medial
epicondyle and to the extensor carpi radialis brevis
muscle just below the medial epicondyle [Figure 2].
Then, about 7 cm distal to the medial epicondyle, the
musculocutaneous nerve bifurcated into deep and su-
perficial branches [Figure 2]. The deep branch pierced
supinator muscle, entered the posterior compartment of
forearm and continued as posterior interosseous nerve.
The superficial branch passed along the radial border of
the forearm and pierced the deep fascia near the back
of the wrist to become subcutaneous. It acted as the su-
perficial branch of the radial nerve. The dissection was
continued to expose the entire brachial plexus from its
origin and it was found to be normal. The structures on
the right upper limb were found to be normal.

Discussion

In this case report, the deep branch of musculocutaneous
nerve corresponds to the usual deep branch of the radial
nerve while the superficial branch of musculocutaneous
nerve corresponds to the usual superficial branch of the
radial nerve. Thus, the musculocutaneous nerve replaced
the distal part of radial nerve. Variant branching patterns
of the musculocutaneous and radial nerves have been
described by many authors.**! Latev et al,'! reported
the variation in the extramuscular branches of the radial
nerve supplying the brachioradialis muscle. Tryfonidis et
al," reported the variation in the course of the superficial
branch of the radial nerve. But the variation observed
in the present case has not been reported earlier in the
literature. Yogesh et al,®®! reported unilateral variation
representing the replacement of musculocutaneous
nerve by a branch of the median nerve. In the present
case report, the distal part of radial nerve was replaced

Figure 1: Dissection showing the variation of radial nerve (DL: deltoid;
LoHT, LtHT and MHT: Long, lateral and medial head of triceps brachii,
respectively; 1: radial nerve; 2, 3, 4: branches to LoHT, LtHT and MHT,
respectively; 5: profunda brachii vessels; 6: lower lateral cutaneous
nerve of arm; 7: posterior cutaneous nerve of forearm)

Figure 2: Dissection showing the variation of musculocutaneous
nerve (BBr: biceps brachii; CBr: coracobrachialis; BR: brachialis;
BRd: brachioradialis; ECRL: extensor carpi radialis longus; ECRBr:
extensor carpi radialis brevis; 1: musculocutaneous nerve; 2: branch
to BR; 3: lateral cutaneous nerve of the forearm; 4 and 5: branches
to BRd and ECRL, respectively; 6: branch to ECRBr; 7: deep branch;
8: superficial branch)

by continuation of the musculocutaneous nerve.
Surgeons should keep such possible variations of the
musculocutaneous nerve and the radial nerve in mind
during constructive upper limb surgeries.
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In the context that ontogeny recapitulates phylogeny, it
is possible that the variation seen in the current study is
a result of developmental anomaly. The reason behind
this variation may be the result of factors influencing
the development of the limb muscles and the peripheral
nerves during the embryonic life. The development
of forelimb muscles by regional expression of five
Hox D genes occurs from the mesenchyme of paraxial
mesoderm in the fifth week of the intrauterine life.l* %
The growth cones of the motor axons arrive at the base
of the limb bud to form the brachial plexus and continue
in the limb bud.® The guidance of the developing axons
is regulated by the expression of chemoattractants and
chemorepulsant in highly coordinated site-specific
fission. Tropic substances such as brain-derived
neurotropic growth factor, c-kit ligand, neutrin-1,
neutrin-2, etc. attract the correct growth cones or support
the viability of the growth cones that happen to take
the right path.l'"'l The significant variations in nerve
pattern may be the result of altered signaling between
the mesenchymal cells and the neuronal growth cones
or circulatory factors at the time of fission of brachial
plexus cords.['!

Meticulous knowledge of possible variations of the upper
limb innervation may endow us with valuable help in
the management of traumatology of the upper limb,
specifically constructive upper limb surgeries, as well
as in circumventing iatrogenic damage during repair
operations of these regions.
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