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Study of the anatomical variations of the
musculocutaneous nerve

Mohammed H. Badawoud, MBBCh, PhD.

ABSTRACT

Objectives: To study the anatomical variations of the
muscul ocutaneous nerve.

Methods: Fifty-four arms from embalmed adult cadavers
were utilized for this investigation. They were carefully
dissected and examined for any anatomical variations of the
musculocutaneous nerve. This study was performed at the
Department of Anatomy, King Abdul-Aziz University,
Jeddah, Kingdom of Saudi Arabia between 2001 and 2003.

Results: Four anomalies of the musculocutaneous nerve
were found in this study. One case showed that the
muscul ocutaneous nerve pierced the coracobrachialis muscle
and passed inside the muscle for some distance. The nerve
pierced the coracobrachialis muscle again, and it ran

downward and medially and joined the median nerve at the
middle of the arm. The brachia artery was sandwiched
between the musculocutaneous and the median nerves. Three
cases demonstrated that the musculocutaneous nerve did not
pierce the coracobrachialis muscle and passed downward and
medial toit. The nerve joined the median nerve at the junction
of the upper third with the lower two-thirds of the arm. The
muscul ocutaneous nerve was completely absent in one case.
In another case, the musculocutaneous nerve originated from
the upper part of the median nerve.

Conclusion: The knowledge of the anatomical variations of
the musculocutaneous nerve may have clinical and surgical
implications.
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he musculocutaneous nerve usually originates from
T the lateral cord of the brachial plexus, pierces and
supplies the coracobrachialis muscle. The nerve runs
obliquely downward between the biceps brachii and
brachialis muscles and supplies them. It ends by
piercing the deep fascia lateral to the tendon of the
biceps brachii muscle and continuesin the forearm as the
lateral cutaneous nerve of the forearm:!  However,
variations in the course and branching of the
muscul ocutaneous nerve have been mentioned in the
literature. The musculocutaneous nerve may not pierce
the coracobrachialis muscle and become adherent to the
median nerve.>* The musculocutaneous nerve could
arise from the median nerve or the posterior cord of the
brachial plexuss Interconnecting branches were found
between the muscul ocutaneous and the median nerves.5”

The muscul ocutaneous nerve may be totally absent.2810
In this study the muscul ocutaneous nerve in 54 arms was
examined in our laboratory and the variations were
reported. The results of this study showed variations in
the origin and course of musculocutaneous nerve, which
may have clinical and surgical implications.

Methods. The embamed adult cadavers used in our
laboratory were examined in this study. Fifty-four arms
were used in this investigation. They were obtained
from 27 adult cadavers. They were examined for any
anatomical variations of musculocutaneous nerve. The
cadavers used in this study do not have the same racial
origin. This study was performed at the Department of
Anatomy, King Abdul-Aziz University, Jeddah,
Kingdom of Saudi Arabia between 2001 and 2003.
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Results. Anomaly one (Figure 1). The musculo-
cutaneous nerve originated from the lateral cord of the
brachial plexus and pierced the coracobrachialis muscle
asusual. It descended in the substance of the muscle for
some distance and then the nerve pierced the muscle
again. The musculocutaneous nerve was superficial and
passed downward and medially to join the median nerve
in the middle of the arm. The muscul ocutaneous nerve
gave branches to supply the brachialis and biceps brachii
muscles before it joined the median nerve. The brachial
artery was sandwiched between the muscul ocutaneous
and the median nerves. This anomaly was unilateral in
the right arm of one cadaver (1.9%).

Anomaly 2 (Figure 2. The musculocutaneous nerve
did not pierce the coracobrachialis muscle and
descended downward and media to it. The
musculocutaneous nerve joined the median nerve at the
junction of the upper third with the lower two-thirds of
the arm. The nerve gave branches to supply the
coracobrachialis, brachialis and biceps brachii muscles.
This anomaly was present in 3 cases (5.6%). It was
unilateral in the right arms of 2 cadavers and in the left
arm of one cadaver.

Anomaly 3 (Figure 3. The musculocutaneous nerve
was absent and the coracobrachialis, brachialis and
biceps brachii muscles received their nerve supply from
the lateral root of the median nerve. This anomaly was
unilateral in the right arm of one cadaver (1.9%).

Anomaly 4 (Figure 4. The musculocutaneous nerve
originated from the upper part of the median nerve. It ran
laterally in a horizontal course and pierced the
coracobrachialis muscle. The right arm of one cadaver
showed this anomaly and it was unilateral (1.9%).

Forty-eight arms showed the usual origin and course
of the musculocutaneous nerve (Figure 5). The nerve
originated from the lateral cord of the brachial plexus
and pierced the coracobrachialis muscle (88.9%).

Discussion. As the musculocutaneous nerve pierces
the coracobrachialis muscle, it may be predisposed to
compression and injury by vigorous muscular exercise or
chronic compression caused by hypertrophy of the
coracobrachialis muscle*2 The musculocutaneous
nerve usually pierces the coracobrachialis muscle and
descends between the biceps brachii and brachialis
muscles.t Thus, the musculocutaneous nerve is
protected by these muscles and isolated nerve injury is
not common, however, cases of isolated nerve injury
were reported in the literature.*s In anomaly one
(Figure 1), the musculocutaneous nerve left the
coracobrachialis muscle and passed downward and
medially in a superficial course before it joined the
median nerve. This superficial course makes the nerve
more susceptible to injury by trauma to the arm or
during surgical operations in this area. In this anomaly,
the muscul ocutaneous nerve pierced the coracobrachialis
muscle, ran for some distance inside the muscle and then
pierced the muscle again. This course inside

coracobrachialis muscle makes the nerve more
predisposed to isolated nerve injury due to compression
by the muscle. The musculocutaneous nerve runs inside
the hypertrophied coracobrachialis muscle for a longer
distance than normal and it becomes more predisposed
to compression by the hypertrophied coracobrachiais
muscle in athletes.’*12 This could support our suggestion.

The musculocutaneous, median, and ulnar nerves
originate from a common nerve mass. This nerve mass
divides into common median and musculocutaneous
nerve trunk and ulnar nerve and then the common
median and musculocutaneous nerve trunk divides into
median and musculocutaneous nerves. The incomplete
division of this trunk may lead to incomplete separation
of the median and musculocutaneous nerves and failure
of the musculocutaneous nerve to pierce the
coracobrachialis muscle? This may explan the
communication between the lower part of the
muscul ocutaneous nerve and the median nerve found in
anomaly one (Figure 1). This may also explain anomaly
2 (Figure 2), where the muscul ocutaneous nerve did not
pierce the coracobrachialis muscle and its lower part
was connected to the median nerve. A connection
between the musculocutaneous and median nerves was
reported. An interconnecting branch originated from the
muscul ocutaneous nerve at the level of the lateral border
of the coracobrachialis and joined the median nerve.:
Adhesion between the median and musculocutaneous
nerves has been reported before. Cases, where the
musculocutaneous nerve did not pierce the
coracobrachialis muscle and was adherent to the median
nerve were reported in the literature2® A case, where
the musculocutaneous nerve ended by joining the
median nerve was also reported.* Different patterns of
connection between the musculocutaneous and the
median nerves were reported® Adhesion and a
connecting branch between the 2 nerves were aso
found.

Anomaly one (Figure 1) also demonstrated that the
brachial artery was sandwiched between the median and
musculocutaneous  nerves. This may lead to
compression of the artery by these nerves and impair its
blood flow. An interconnecting branch between the
muscul ocutaneous and median nerves was reported. It
was aso reported that the close relation of this
interconnecting nerve to the brachial artery could result
in compression of the artery and impair the blood supply
to the upper limb” A case of brachia artery
compression due to muscular hypertrophy was
described.r” The brachia artery may be compressed by
the supracondylar process#® Cases, where the brachial
artery was compressed by lacertus fibrosus (bicipital
aponeurosis) were reported.2 All the cases were athletes
with hypertrophied forearm muscles. According to the
finding of the literature review, anomaly one, found in
this study, seemsto be the first reported case.

In anomaly 2 (Figure 2), the muscul ocutaneous nerve
did not pierce the coracobrachialis muscle and the risk
of developing compression injury of the nerve will be
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A photograph of the right arm of an adult cadaver, showing the
muscul ocutaneous nerve (M), which pierces coracobrachialis
muscle (C) and passes downward for some distance inside the
muscle before it pierces the muscle again. The
musculocutaneous nerve joins the median nerve (ME). The
brachia atery (B) is sandwiched between the
musculocutaneous and the median nerves. Note that, the
musculocutaneous nerve gives branches to supply brachialis
and biceps muscles before it joins the median nerve.

A photograph of the right arm of an adult cadaver, showing the
musculocutaneous nerve (M). Note that, the nerve does not
pierce coracobrachialis muscle and it joins the median nerve
(ME) at the junction of the upper third with the lower two-
thirds of the arm.

A photograph of the right arm of an adult cadaver. The
musculocutaneous nerve Is absent. The muscles of the anterior
compartment of the arm are supplied by branches, which arise
from the lateral root (L) of the median nerve (ME).

A photograph of the right arm of an adult cadaver. The
muscul ocutaneous nerve (M) arises from the upper part of the
median nerve (ME).

A photograph of the right arm of an adult cadaver, showing the
normal origin and course of the musculocutaneous nerve (M).
The nerve originates from the lateral cord (L) of the brachia
plexus. ME - median nerve, U - ulnar nerve.



IMusCul ocutaneous nerve and anatomical variations ... Badawoud

absent. The nerve aso had a superficial course in the
upper part of the arm and subsequently it will be
predisposed to injury by traumaor surgical proceduresin
this area. A similar case, where the muscul ocutaneous
nerve did not pierce the coracobrachialis muscle and
passed downward and medial to it was reported.®

In anomaly 3 (Figure 3 found in this study, the
muscul ocutaneous nerve was absent and the branches to
biceps brachii, brachialis and coracobrachialis muscles
originated from the lateral root of the median nerve.
This finding may be caused by complete failure of the
divison of the median nerve and musculocutaneous
nerve common trunk as mentioned before. Similar
cases, Wwhere the musculocutaneous nerve was
completely absent were found.28® A case, where the
median nerve, musculocutaneous nerve and the lateral
cord of brachia plexus were present in a common
connective tissue sheath was reported.? In other reports,
communicating branches were present between the
median and muscul ocutaneous nerves.2122

In anomaly 4 (Figure 4), the musculocutaneous nerve
originated from the upper part of the median nerve and
pierced the coracobrachialis muscle. It was reported that
the musculocutaneous nerve might originate from the
median nerve or the posterior cord of the brachial
plexus?

This study has reported a number of anatomical
variations of the musculocutaneous nerve. The
knowledge of these anatomical variations is important as
it may help in the diagnosis and treatment of
compresson  or  traumatic  injury of  the
muscul ocutaneous nerve.
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