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CASE REPORT

Multiple variations in the course and motor
branching pattern of the musculocutaneous
nerve with unusual communication with
the median nerve
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Anatomic variations in course and motor branching pattern of the musculocu-
taneous nerve (MCN) with unusual communication with the median nerve were
determined on the left arm of a 62-year-old formalin fixed male cadaver. The
MCN did not pierce the coracobrachialis muscle. It provided 4 primary motor
branches. The first branch emerged 1.5 cm inferior to the coracoid process to
innervate the coracobrachialis muscle. The second branch emerged 8 cm inferior
to the coracoid process to innervate the biceps brachii muscle. The third branch
to brachialis muscle emerged 13.9 cm inferior to the coracoid process. The last
branch to the common belly of biceps brachii muscle emerged 19.6 cm inferior to
the coracoid process. Two communications with the median nerve were observed.
The proximal thick communicating branch had the direction from the MCN to
the median nerve while the distal one was a small nerve bundle with a direction
from the median nerve to the MCN. The present report provided evidence of
multiple variations in one MCN which had not been reported previously. Anatomic
variation in this case has clinical implications, considering that injury of the MCN
in the upper part of arm would cause unexpected paralysis of flexor muscles of
forearm and thenar muscle due to communications between this and median
nerve. (Folia Morphol 2016; 75, 4: 555-559)
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INTRODUCTION

The musculocutaneous nerve (MCN) is one of the
terminal branches of the brachial plexus. It derives
from the lateral cord and receives fibres from C5-C7
nerve roots. The classical pathway is the nerve exits
the axilla by piercing the coracobrachialis muscle, and
then lies between the biceps brachii and brachialis
muscles while supplying these muscles and continues
as the lateral antebrachial cutaneous nerve (LACN) in

the forearm. Many authors have reported the varia-
tions of the origin and course of the MCN [1, 5, 11,
27, 30]. The variations ranged from complete absence
[2,4,10,12, 22, 25, 26, 31] to a double MCN [1]. Unu-
sual branches of MCN originating from the median
nerve (MN) have been previously documented [2, 4,
11, 26, 27]. Several articles have described patterns
of motor branching of the MCN [7, 9, 15, 18, 19, 23,
24, 34]. Furthermore, the connection between the
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Figure 1. At the level of the coracoid process of the left arm, the lateral cord sent three small nerve bundles (1) to join the medial root of
median nerve from the medial cord (2) to form the median nerve. The musculocutaneous nerve did not pierce the coracobrachialis muscle. It
gave a muscular branch to innervate the coracobrachialis muscle and a thick communicating branch to the median nerve (proximal communi-
cating branch). On the radial side of this communication, a muscular branch emerged to innervate each head of the biceps brachii muscle.

MCN and MN has been reported and classified by
various criteria[3, 8, 11, 14, 16, 17, 20, 28, 33]. The
MN is formed by the fusion of medial and lateral roots
from the medial and lateral cords, respectively. It de-
scends in the arm adjacent to brachial artery without
any branch. However, the fusion of the lateral cord
with the MN and an absence of the MCN have been
documented [11, 31]. This knowledge is clinically
significant for nerve reconstructions, nerve transfer
and neurectomy to relieve elbow flexor spasticity
[9, 15, 34]. The aim of this study is to report a case of
multiple variations both in the course and branching
pattern of the MCN together with the communica-
tions with the MN.

CASE REPORT

During dissection of the brachial plexus of
a 62-year-old formalin fixed male cadaver at laboratory
of Anatomy, Faculty of Medicine, Chulalongkorn Uni-
versity, anatomic variations in the course and branch-
ing pattern of the MCN with unusual communications
between the MN and MCN were determined on the
left arm. The MCN of the right arm appeared to have
a classical pattern. At the level of the coracoid pro-
cess of the left arm, the lateral cord sent three small
nerve bundles to join the medial root from the medial
cord to form the MN (Fig. 1). The main trunk of the
lateral cord became the MCN and did not pierce the
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coracobrachialis muscle. It gave a muscular branch
to innervate the coracobrachialis muscle at a distance
of 1.5 cm inferior to the coracoid process (Figs. 1, 2).
The MCN passed down the arm until 6.5 cm inferior
to the branch to the coracobrachialis muscle or 8 cm
inferior to the coracoid process where it gave a thick
communicating branch to the MN (Figs. 1, 2). On the
radial side of this proximal communication, a muscu-
lar branch emerged and divided into two branches
to innervate each head of the biceps brachii muscle
(Fig. 2). At a distance of 5.5 cm distal to the branch
to the biceps brachii muscle, a distal communicating
branch ran obliquely from the MN to the MCN (Fig. 2).
The MCN continued to the distal arm and gave
a muscular branch at 5.9 cm inferior to branch to the
biceps brachii muscle or 13.9 cm from the coracoid
process which divided into two branches to supply
the brachialis muscle (Fig. 2). Before terminating as
the lateral antebrachial cutaneous nerve, the MCN
gave another muscular branch to the common belly
of biceps brachii muscle (Fig. 2). The exit point of
this branch was 19.6 cm from the coracoid process.

DISCUSSION
The MCN variation has been classified by a four
step algorithm proposed by Guerri-Guttenberg and
Ingolotti [11]. The first step was to determine the pres-
ence (1) or absence (0) of the MCN. When the MCN
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Figure 2. Four primary motor branches emerged from the musculocutaneous nerve (MCN): (1) branch to coracobrachialis muscle (CB),
(2) branch to both heads of biceps brachii muscle (BB), (3) branch to brachialis muscle (B) and (4) branch to common belly of biceps brachii
(CBB); (5) lateral antebrachial cutaneous nerve; CP — coracoid process; MN — median nerve.

was present, the second step was to determine if the
MCN pierces the coracobrachialis muscle (A = pierce,
B = not pierce). The third step was to determine the
presence of communication between the MCN and
MN or other variations based on the number of com-
munication (0, 1, and 2), the fusion with the MN (3)
and distal origin of the MCN (4). The fourth step was
to determine the relationship of the communication
with the port of entry to the coracobrachialis muscle.
According to these criteria, the MCN in the present
case could be classified as 1B2 without consideration
of the direction of communication between the MCN
and MN. Guerri-Guttenberg and Ingolotti [11], Kerv-
ancioglu et al. [15] and Pacha et al. [24] reported that
11.1%, 10% and 6.5% of MCN, respectively, did not
pierce the coracobrachialis muscle. Recently, Troupis et
al. [32] reported a case of complex brachial anatomic
variation in which the MCN did not pierce the coraco-
brachialis muscle. Guerri-Guttenberg and Ingolotti in
2009 [11] proposed that this anatomic variation might
have a protective function against trauma of flexion
because of more flexibility. Moreover, Choi et al. [8]
classified the communication between the MCN and
MN into three patterns: complete fusion, one supple-
mentary branch and two supplementary branches. The
present case cannot be classified to any pattern. In ad-
dition, Maeda et al. [20] classified the communication
between the MCN and MN into five types according to
their directions and formation. The present case was
similar to type B2b in which one communication arose
from MN descended laterally and joined the MCN at
the region between the branches to the brachilis and
biceps brachii (Fig. 2). However, the difference was
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the occurrence of another thick communication lying
proximally and the direction was from the MCN to
MN (Fig. 2). This communication from the MCN to MN
was not similar to any subtype of type A [20]. Kaus
and Wotowicz [14] reported two junctions of the MN
and MCN similar to the present case but without an
additional communicating branch from the MN to the
MCN. Kirazli et al. [16] reported a case of MCN piercing
the coracobrachialis muscle and terminating by giving
a communicating branch to the MN. From this branch,
the branches to the brachialis muscle and LACN were
given. The MCN in the present case did not pierce the
coracobrachialis muscle and there was an additional
communicating branch from the MN to MCN. Taken
together, the present communications between the
MCN and MN observed in the left arm of this cadaver
did not resemble any variations described previously
[3,8,14,16, 17, 20, 28, 33]. In this case, injury of the
MCN in the upper arm superior to the proximal com-
munication may cause paralysis of the elbow flexor and
unexpected paralysis of flexor and/or thenar muscles.

Cambon-Binder and Leclercq [9] reported that the
biceps muscle was innervated by one to five primary
motor branches while the brachialis muscle received
one to three primary branches. In the present case,
there were two primary motor branches to the biceps
muscle and one primary motor branch to the brachia-
lis muscle. Furthermore, Chiarapattanakom et al. [7]
stated that the nerve to the brachialis muscle was
always found distal to the nerve to the biceps brachii
muscle but, in the present case, the branch to the
common belly of the biceps brachii muscle was distal
to the branch to brachialis muscle. Yang et al. [34]
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classified the variations in the innervation of the bi-
ceps brachii muscle into three types. The present
case could be classified as type Il which was found
only in 8.3% of cases. The average distance between
the two branches was 8.5 cm [34] but in the present
case, it was 11.6 cm.

The variations of the MCN and its communication
with the MN may be explained by an embryological
point of view. As described in Langman’s medical
embryology [29], as soon as the upper limb buds
form, the ventral primary rami from the lower five
cervical and upper two thoracic spinal nerves grow
into the mesenchyme of the upper limb buds. When
the muscle cells split into dorsal (extensor) and ventral
(flexor) compartments, the nerves will also divide to
form dorsal and ventral branches, and enter to the
corresponding compartments. The combination of
dorsal branches will become the radial nerve, whereas
the combinations of ventral branches give rise to
median and ulnar nerves. lwata [13] had done an
embryological study on the development of the bra-
chial plexus and reported that the MCN was derived
later from the MN. He also proposed that the pres-
ence of communicating branch might be the failure
of differentiation of some nerve fibres in taking an
aberrant cause. Several investigators had explained
that the anatomical variation could be the result of
developmental anomaly [6, 7, 25, 26]. In addition,
from a comparative study, the existence of the con-
nections between the MCN and MN might represent
the primitive nerve supply of the anterior muscle of
the arm [21].

CONCLUSIONS

In summary, this study reported a case of multiple
variations in the course, motor branching pattern of
the MCN and communication with the MN which
has not been reported previously.
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