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Absence of the musculocutaneous nerve in the right
upper extremity: An unusual anatomical variation
with potential clinical relevance

ABSTRACT

Neural variations of the brachium constitute a significant anatomical and clinical entity.
Variations in median and musculocutaneous nerves are common, whereas the absence
of the musculocutaneous nerve (McN) is very rare. The present report is on the absence
of the McN observed in the right upper extremity of a middle-aged Nigerian male
cadaver during routine educational dissection in the Department of Anatomy, Ebonyi
State University, Nigeria. We observed three separate branches from the median
nerve innervating the coracobrachialis muscle, biceps brachii, and brachialis muscles.
The muscles that are usually innervated by the McN were innervated by the median
nerve in this case. Also, the longest and more distal of these branches (branch to
brachialis muscles) pass between the biceps and the brachialis muscle. In the cubital
fossa, it lies at the lateral margin of the biceps tendon where it continues as the lateral
cutaneous nerve of the forearm. The presence of this anomaly should be considered
during surgical interventions and clinical investigations of the arm as this may help plan
a surgical procedure in the region of axilla and the arm, traumatology of the shoulder
joint, and plastic and reconstructive repair.
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variations

INTRODUCTION

Variations of the brachial plexus and its terminal branches
are common and have been severally documented.!” They
are found in around 13% of dissections on cadavers. Nerves
of the brachial plexus are formed by the anterior primary
rami of spinal nerves C5, C6, C7, C8, and T1, which may be
joined by branches from the fourth cervical (C4) and second
thoracic (T2) nerves. The fifth and sixth cervical roots (C5
and C6) join to form the upper trunk. The seventh cervical
root continues as the middle trunk. The eighth cervical and
the first thoracic (C8 and T1) roots bond to form the lower
trunk. Each of these trunks divides into ventral and dorsal
divisions. Ventral division of the lower trunk continues
distally to form the medial cord. Dorsal divisions of the
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upper, middle, and lower trunk join to form the posterior
cord. Ventral divisions of the upper and middle trunks join
to form the lateral cord.

The median nerve, formed by the union of the terminal
branch of the lateral (C5, C6, and C7) and medial (C8 and
T1) cords of the brachial plexus, laterally enters the arm to
the brachial artery. Near the insertion of coracobrachialis,
it crosses in front of the artery (rarely behind) descending
medially to it to the cubital fossa where it is posterior to the
bicipital aponeurosis and anterior to the brachialis, separated
by the latter from the elbow joint. It then descends to the
forearm between the two heads of the pronator teres muscle.
The median nerve does not give motor branches in the arm;
however, it gives off vascular branches to the brachial artery
and supplies articular branches to the elbow joint.

The musculocutaneous nerve (McN) is the nerve of
the flexor/anterior compartment of the arm. It is the
continuation of the lateral cord of the brachial plexus. It
gives a branch to the shoulder joint and then pierces the
coracobrachialis muscle and descends laterally between
the biceps and the brachialis muscles and supplies all the
muscles in the anterior (flexor) compartment of the arm. In
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the cubital fossa, it lies at the lateral margin of the biceps
tendon where it continues as the lateral cutaneous nerve
of the forearm.

The McN has frequent variations. It may run behind the
coracobrachialis muscle or adhere to the median nerve for
some distance and pass behind the biceps brachii muscle;
some fibers of the median nerve may run in the McN; less
frequently the median nerve sends a branch to the McN.#1!
The presence of a communicating branch arising from the
McN and joining the median nerve is more common than
the presence of a communicating branch arising from the
median nerve joining the McN.

The present report deals with a rare variation/absence of
the McN.

CASE REPORT

During an educational gross anatomy dissection of the right
upper extremity of a middle-aged Nigerian male cadaver in
the Department of Anatomy, Ebonyi State University, we
observed an absence of the McN. This occurred after aroutine
dissection of 20 upper extremities in the gross anatomy
laboratory. It was noted that the lateral cord, instead of giving
rise to the McN, continued in its route as the lateral root
of the median nerve even after sending fibers that initially
appeared as the lateral root of the median nerve [Figures 1-5].
However, three muscular branches were seen emerging from
the “large” median nerve to the coracobrachialis muscle,
biceps muscle, and the brachialis muscle.

The most superior of the branches was to the coracobrachialis
muscle. It was a small and short branch. Although it was

Superior

Inferior

Figure 1: Indicating the absence of musculocutaneous nerve.
LC = Lateral cord, MC = Medial cord, Mn = Median nerve, U = Ulnar,
BCB = Muscular branch to coracobrachialis, McF = Medial cutaneous
nerve of forearm, BBM = Muscular branch to biceps brachii
muscle, BBr = Branch for brachialis, BM = Biceps brachii muscle,
LRMn = Lateral root of median nerve, MRMn = Medial root of
median nerve, McN = Musculocutaneous nerve
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small and fragile, we were able to preserve it during the
dissection [Figures 1-5].

The second and third branches (branches to the biceps and
the brachialis muscles, respectively) from the median nerve
were longer and larger. The branch to the brachialis muscle
was the most distal and the longest. In the cubital fossa,
this longer branch lies at the lateral margin of the biceps
tendon where it continues as the lateral cutaneous nerve of
the forearm [Figure 3].

DISCUSSION

The divisions and the route of the McN are of clinical
significance. A more precise knowledge found in classical
anatomical texts is paramount for clinical investigation and
surgical treatment of peripheral nerve injury."? The McN
is usually the continuation of the lateral cord of the brachial
plexus (C5, C6, and C7). It gives a branch to the shoulder
joint and then pierces the coracobrachialis muscle (sometimes
behind) and descends laterally between the biceps and the
brachialis muscles, and supplies all the muscles in the anterior
(flexor) compartment of the arm. In the cubital fossa, the McN
lies at the lateral margin of the biceps tendon and continues
as the lateral cutaneous nerve of the forearm after piercing
the fascia just superior to the elbow.

In typical textbooks, the McN originates from the lateral
cord of the brachial plexus and pierces the coracobrachialis
muscle. However, there are several reports documenting
variation in the communication between the McN and the
median nerve. These communications have been considered
as remnants from the phylogenic or comparative anatomical
viewpoint.®*!

Inferior

Figure 2: Indicating the absence of musculocutaneous nerve.
LC = Lateral cord, MC = Medial cord, Mn = Median nerve, U = Ulnar
nerve, BCB = Muscular branch to coracobrachialis, R = Radial
nerve, MCF = Medial cutaneous nerve of forearm, BBM = Muscular
branch to biceps brachii muscle, A = Axillary nerve, BBr = Branch
to brachialis, BM = Biceps brachii muscle, LRMn = Lateral root of
median nerve
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Medial

Figure 3: Indicating the absence of musculocutaneous nerve.
LC = Lateral cord, MC = Medial cord, Mn = Median nerve, U = Ulnar
nerve, BCB = Muscular branch to coracobrachialis, R = Radial
nerve, MCF = Medial cutaneous nerve of forearm, BBM = Muscular
branch to biceps brachii muscle, A = Axillary nerve, BBr = Branch
to Brachialis, BM = Biceps brachii muscle, LRMn = Lateral root of
median nerve, MRMn = Medial root of median nerve

Small branch to CBM

Figure 4: Showing illustrations of our case. LC = Lateral cord,
MC = Medial cord, Mn = Median nerve, U = Ulnar nerve,
CBM = Muscular branch to coracobrachialis, R = Radial nerve, MCF
= Medial cutaneous nerve of forearm, BBM = Muscular branch to
biceps brachii muscle, BBr = Branch to brachialis, BM = Biceps
brachii muscle, LRMn = Lateral root of median nerve

*Our Case *
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Figure 5: Showing illustrations of six types of the musculocutaneous
and the median nerves (I-VI) and our case (*). LC = Lateral cord,
MC = Medial cord, MC = Musculocutaneous nerve, Mn = Median
nerve, U = ulnar nerve, CB = Coracobrachialis muscle, BB = Biceps
brachii muscle, B = Brachialis muscle, LR = Lateral root of median
nerve, MR = Medial root of median nerve

In some cases, the McN originates from the posterior cord
instead of the lateral cord.!

Occasionally, the lateral cord, without giving off the lateral
root of the median nerve, passed through the coracobrachialis
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muscle and innervated the coracobrachialis, biceps brachii,
and brachialis muscles.”!

In some cases, some of the fibers of the medial root of the
median nerve unite with the lateral root of the median nerve
and form the median nerve; the remaining medial root fibers
run in the McN and then leave it after an expanse, joining the
main trunk of the median nerve. In some cases, the lateral
root of the median nerve runs in the McN instead of forming
the median nerve with the lateral root. It leaves the McN after
a distance to join the main trunk of the median nerve.['>!4

Sometimes the fibers of the McN unite with the lateral
root of the median nerve instead of going its way into the
coracobrachialis. After some distance, the McN arises from
the median nerve.[*!

The most recurring variation is the presence of a
communicating branch that separates from the McN and
goes distally to join the median nerve.l'*!"!

In some rare cases (as has been reported here), the McN is
absent. The fibers of the McN run within the median nerve
through its course without piercing the coracobrachialis.
In 1997, Nakatani et al.l'"¥ reported three cases of the McN
not perforating the coracobrachialis muscle. In our case,
three muscular branches from the resultant median nerve
were seen supplying the coracobrachialis, biceps, and
brachialis muscles. According to Kerr,!™”! Watanabe ef al., 2!
and Le Minor incidence of this variation ranges from 1.7%,
1.4%, and 0.3% to 2%.!

Another finding in our case was that the cutaneous
innervation of the lateral part of the forearm came from the
continuation of the branch to the brachialis from the median
nerve. This is in accordance with the reports of Aydin et al.1?"
and Mane and Pandhare.®

The absence of the McN should be kept in mind since injury
to the median nerve in both the axilla or the arm (bullet
and blade wounds) is likely to cause unexpected paresis or
paralysis of the flexor musculature of the elbow and loss of
cutaneous sensation of the lateral surface of the forearm.??!!

CONCLUSION

The abovementioned case of McN absence and the
innervations of flexors of arm by the median nerve should
be considered when assessing tumors in the axilla. In this
case, care must be taken to dissect cranially than normally as
this may affect the median nerve and its branches resulting
in dysfunction of the flexor musculature of the elbow,
weakness of forearm flexion, and supination.

It must be added that this absence could explain why
patients with thoracic outlet syndrome and median
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nerve infection experience weakness during flexion of
their arms.
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