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Introduction

he musculocutaneous nerve (MCN), a

branch of the lateral cord of brachial
plexus, innervates the anterior arm
muscles. The median nerve (MN) is
derived from the lateral and medial
cords and supplies the front of forearm
and hand. The importance of variations
in the branching pattern of the brachial
plexus has been stressed upon in various
studies (Arey, 1924; Budhiraja et al.,
2011; and Choi et al., 2002). An unusual
combination of rare pattern of fusion and
the rare transposed fibers are detailed in
this report. This variation is of clinical
significance since surgical procedures of
the arm might lead to inadvertent injury
to the variant nerves resulting in unusual
clinical presentations (Denk et al., 2003).
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The musculocutaneous nerve (MCN) and median nerve (MN) are branches of the brachial
plexus that innervates the anterior compartment of the upper limb. Although the nerves have
different course and distribution, communication between median and MCNs may result from
an altered course of the nerve fibers during their development. Rare patterns of communication
were found bilaterally in a male cadaver. The right MCN was fused with the MN for a length of
3 cm. The fused intermediate segment supplied biceps brachii, while the unfused segments
supplied the other anterior arm muscles. The variation is a unique type of transposed nerve
fibers supplying the brachial flexors and is a deviant of the defined patterns of communications.
On the left side, a communication twig coursed anteriorly to the axillary artery from MCN to
the MN. The surgical, neurophysiological, and embryological relevance of such variations is of
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Case Report

During dissection of an 84-year-old
male cadaver, both the upper limbs revealed
variations of brachial plexus. There were no
gross deformities or surgical scar. The MCN
and MN were dissected out to expose the
formation, course, communications, and
their branches. The brachial artery, arm
muscles, and other branches of the brachial
plexus were also dissected to note any
associated variations.

On the right side [Figures 1, 2 and Line
Diagram 1], the MCN originated from the
lateral cord and the MN from the union of
the two roots of lateral and medial cords.
The upper segment of MCN was thicker
than the MN, coursed distally, and supplied
a branch to coracobrachialis without
piercing it. The intermediate segment was
fused to the MN (4 cm distal to the formation
of MN) for a length of 3 cm where some
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Figure 1: Right axilla and upper arm: median nerve; medial root; lateral root;
musculocutaneous nerve; coracobrachialis; arrow nerve to coracobrachialis from
musculocutaneous nerve; third part of axillary artery; axillary vein; ulnar nerve

fibers of the MCN transferred to the MN. A branch to
biceps brachii was given off from this fused segment.
Distally, the two nerves separated, a branch to brachialis
was given off from MCN and MN was found thicker
than at its origin.

On the left side [Figures 3, 4 and Line Diagram 2], the
formation of MCN and MN was similar to the right.
A communication twig branched out from MCN just
distal to its origin, coursed anterior to the third part
of axillary artery, and joined the MN 1.5 cm distal to
its formation. Beyond this communication, the MCN
supplied and pierced through coracobrachialis and
supplied biceps brachii and brachialis. The remaining
course of the nerves was normal on both sides.

Discussion

The presence of a communicating branch from MCN to
MN has been reported in 8.1% to 36.19% (Gelmi et al.,
2018). The variations have been classified into different
types by (Le Minor et al., 1990; Arey 1924; and Choi
etal.,2002). The communicating twig is also described the
“third root” of the MN (Hayashi et al., 2017). According to
anovel classification of by Hayashi et al., the variations of
MCN were grouped as Type 0: the MCN and MN fused;
Type I: communicating trunk (Com) arising between the
lateral root and branch to coracobrachialis; Type II: Com

v

MCN— [=MN;{

Ly
% Pasas |
B Fused™ \
Seqnient
;YA

Figure 2: Right arm showing fused segment of musculocutaneous nerve
and median nerve: arrow nerve to biceps brachii from fused segment; two
arrows — branches to brachialis (B) from the distal part of musculocutaneous nerve;
lateral cutaneous nerve of the forearm

arising between branch to coracobrachialis and biceps
brachii; Type III: Com arising between branch to biceps
brachii and brachialis; and Type IV: Com arising distal
to branch to brachialis (Herath ef al., 2014).

Although this case had a fused nerve segment on the
right side, proximal, and distal to this segment, the MCN
and MN were separate and distinct. Hence, this pattern
warrants its grouping into a unique or an additional
pattern of the existing classifications. Although the
variations do not exactly fit into any of these types, the
left-sided variation overlaps with Type 2 and the right
with Type 4 of Le Minor classification. The variation
on the left side belongs to Type I and the right could
possibly be considered as a modified Type 0 or as an
additional type under Hayashi’s classification. The
study reported Type 0 in 1.5% and Type I in 2.3%,
pointing at the rarity of the variations being reported
in this case.

Apart from the Com, Hayashi et al. classified transposed
innervation (Trans) of brachial flexors from MCN and the
relative origin of muscular branches to the Com (Herath
et al., 2014). In this case, on the right side, two unique
findings of Trans that were not reported earlier were
present — the branch to biceps brachii arose from the
fused segment and the branch to brachialis arose distal
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Figure 3: Left axilla and upper arm: median nerve; medial root; lateral root;
musculocutaneous nerve; coracobrachialis; communicating branch (Com) from
musculocutaneous nerve joins median nerve just distal to its origin; axillary artery;
ulnar nerve
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Line Diagram 1: Right side: median nerve; medial root; lateral root;
musculocutaneous nerve; lateral cutaneous nerve of the forearm

to Trans from MCN. An almost similar variation was
reported in a study in which a communicating branch
existed between the coracobrachialis and biceps brachii
muscles (Hollinshead 1958).

The interlacing of fibers of the plexus represents a
physiological adaptation and does not arise from
compression. Embryologically, each muscle is formed
by the fusion of one or more segments, and therefore,
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Figure 4: Left arm showing musculocutaneous nerve and median nerve:
arrows show the nerve to biceps brachii and nerve to brachialis (B) arising from
musculocutaneous nerve; musculocutaneous nerve continues as the lateral
cutaneous nerve of the forearm
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Line Diagram 2: Left side: median nerve; medial root; lateral root;
musculocutaneous nerve; lateral cutaneous nerve of the forearm

its nerve also arises from the corresponding segments
(Kerr 1918). Studies have shown the existence of
connections between MN and MCN in monkeys and
some apes. The connection represents the primitive MN
supply of the anterior arm muscles (Choi et al., 2002). The
communicating fibers noted in this case are probably
some of the fibers of lateral cord that have entered the
MCN instead of the lateral root of MN. After a short
distance, these fibers have left the MCN and joined the
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MN. This is a nature’s correction of nerve fibers located
in inappropriate pathways (Le Minor 1990).

In surgical repair of MN injuries, the surgeon should
have adequate knowledge of the possibility of the third
root or the communicating twig from the MCN. If these
fibers are missed out, a residual paralysis might persist
after surgical correction (Le Minor 1990). In surgeries
involving the shoulder joint, if an anterior approach
is followed, the surgeon should anticipate a possible
communication twig between MCN and MN to avoid its
inadvertent damage (Choi ef al., 2002). After trauma to
the arm, when the MCN seems to be surgically intact, the
fibers coursing in the MCN may be damaged and MCN
injury signs may be observed in such patients (Budhiraja
etal., 2011).

Electrophysiological studies play an important role in
the assessment of nerve conduction in neuromuscular
disorders. If the MN lacks some of its component fibers
proximal to the communication, its stimulation might
cause a weaker response than expected. The physician
should be trained to recognize that the response is
due to normal variation (Choi ef al., 2002). Fusion of
the midsegment of MCN to MN is a rare variation.
The unique pattern of nerve supply of brachial flexors
associated with this communication may result in
misinterpretation of electrophysiological study.
Awareness of such variations is of great importance
given the significance of the associated surgical and
diagnostic implications.
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