Three cases of the musculocutaneous nerve not
perforating the coracobrachialis muscle.
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Abstract: We encountered three anomalies in which the museulocutaneous nerve did not penetrate the cor-
acobrachialis during a gross anatomy course in 1996, Two of the anomalies were present in the bilateral arms of the
cadaver of an 89-year-old woman, and the other in the right arm of the cadaver of a 64-ycar-old man. [uall of the
anomlies the musculocutaneous nerve, the lateral cord of the brachial plexus, and the median nerve were contained
in 2 common sheath of connective tissue. Thus, muscular branches to the flexor muscles of the upper arm and the
lateral antebrachial cutaneous nerve seemed to arise from the cord and the median nerve. After the comumon sheath
was removed, the musculocutaneous and median nerves were completely separated, or the fusion between the
musculocutaneous and median nerves only remained partially. These variations are apparently not rare, and it is
possible that the combined paralysis of the musculocutaneous and median nerves would occur. The present varia-

tion may be importaat to clinicians.

Key words: musculocutaneous nerve, median nerve, anomaly, gross anatomy, Japanese

INTRODUCTION

Variations involving the musculocutaneous nerve
are common. In one variation, the musculocutaneous
nerve does not perforate the coracobrachialis and the
nerve adheres to the median nerve for some distance
down the arm then, either as a single trunk or several
branches, passes between the biceps and brachial mus-
cles to supply all three muscles (Bergman et al., 1988).
This anomaly is not rare, and Koizumi (1989) reported
a frequency of 4.2%. We encountered the anomaly in
the bilateral arms of the same individual and in the right
arm of another individual during a gross anatomy
course for medical students in 1996. We report the
anomaly and discuss its clinical importance.

CASES

The anomalies in question were observed in the
right arm (Anomaly 1) and the left arm (Anomaly 2) of
an 89-year-old Japanese woman who had died of old
age, and in the right arm (Anomaly 3) of a 64-year-old
man who had died of pulmonary emphysema. Innone
of these cases was the musculocutaneous nerve observ-
ed to pierce the coracobrachialis and pass between the
biceps brachii and brachialis. Instead, the muscular
branches to the coracobrachialis, biceps brachii, and
brachialis, and the lateral antebrachial cutaneous nerve
[eft the lateral cord of the brachial plexus and the me-
dian nerve, in this order. After the common sheath of

connective tissue covering the cord and the median
nerve was carefully removed, the musculocutaneous
nerve could be completely or partially separated from
the median nerve. All figures shown herein depict the
appearance following the separation. Moreover, no
anomalies of the coracobrachialis, biceps brachii or
brachialis were present.

Anomaly 1 (Fig. la, b). The composition of the
upper, middle, and inferior trunks, and the lateral,
medial, and posterior cords of the brachial plexus was
typically normal in the right arm of the 8%-year-old
woman, The fibers of the musculocutaneous nerve ex-
tended in the lateral cord from which one muscular
branch to the coracobrachialis was arose. The musculo-
cutaneous nerve then continued in the median nerve to
form a common trunk from which another muscular
branch to the coracobrachialis arose. A short distance
distally the musculocutaneous nerve left the median
nerve, crossed over the brachial artery coursing between
the biceps brachii and brachialis, and continued as the
lateral antebrachial cutaneous nerve after branching off
twigs to the biceps brachii and brachialis. The com-
mon trunk was about 5 cm long. No communicating
branch between the musculocutaneous and median
nerves was observed. The superficial brachial artery
originated from the brachial artery at the distal third of
the upper arm wound around the median rerve and con-
tinued in the radial artery.

Anomaly 2 (Fig. 2a, b). In the left arm of the sa-
me cadaver, the union of the fifth and sixth cervical
nerves formed the superior trunk which split into a divi-
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sion of the posterior cord and the lateral cord. The
seventh and eighth cervical nerves and the first thoracic
nerve were united into one trunk from which a division
of the posterior cord and the medial cord were de-
rived. The lateral and medial cords combined ventral
to the axillary artery, forming a common trunk of the
ulnar, musculocutaneous, and median nerves. A short
distance distally the ulnar nerve left the common
trunk. At 1 cm distal to the origin of the ulnar nerve,
the trunk divided inte the musculocutaneous and
median nerves. The musculocutaneous nerve crossed
over the axillary artery passing between the biceps
brachii and brachialis, and continued as the lateral
antebrachial cutaneous nerve. Along its course it
provided twigs to the coracobrachialis, biceps brachii,
and brachialis, in this order., No branch to the
coracobrachialis originating from the lateral cord, nor
anastomotic branch between the musculocutancous and
median nerves, was observed. The axillary artery did
not pass between the lateral and medial cords but rather
under the medial cord, then passing distally along its
normal course.

Anomaly 3 (Fig. 3a, b). The composition of the
superior, middle, and inferior trunks, and the lateral,
medial, and posterior cords was normal in the right arm
of the 64-year-old man, The musculocutaneous nerve
passed within the lateral cord from which one branch to
the coracobrachialis arose. At 2.5 cm distal to the
branching the musculocutaneous nerve left the lateral
cord which continued as the lateral root of the median
nerve. Immediately distal to the division, the musculo-
cutaneous neryve issued two communicating branches to
the median nerve, then passed down between the biceps
brachii and the brachialis supplying the two muscles,
and continued as the lateral antebrachial cutaneous
nerve.

DISCUSSION

The incidence of this type of anomaly in which
the musculocutaneous nerve does not pierce the
coracobrachialis muscle was reported to be 6% (6/100
arms) by Ferner (1938), 8.5% (6/71 arms) by Buch-
Hansen {1955), 14% (7/50 arms) by Buch (1964), 22%
by Bergman et al. {1988), and 4.2% (10/240 arms) by
Koizumi (1989). We observed the anomaly at the fre-
quency of 6% (3/50 arms), hence this anomaly is not
very rare.

The anomalies in which the musculocutaneous
nerve <oes not penetrate the coracobrachialis are

_classified into two types as described by Ferner (1938).

In the complete fusion type, the musculocutaneous and
median nerves fuse completely to form a true common
trunk, and thus each of the muscular branches to the
coracobrachialis, biceps brachii, and brachialis, and the
lateral antebrachial cutaneous nerve arise independent-
ly from the trunk, although sometimes a common trunk
of a branch to the brachialis and the lateral antebrachial
cutaneous nerve is formed (Fujita, 1957; Lang and Spin-
ner, 1970; Watanabe et al., 1985). In the incomplete
type, although both the musculocutaneous and median
nerves are enveloped by the same connective sheath to
form an apparent common trunk, the thorough dissec-
tion of the connective sheath resolves the trunk into the
musculocutaneous and median nerves, that is, both
nerves ar¢ either completely separated (Anomaly 3 in
this report, Nakamura et al,, 1976) or only fused
together into a common trunk for a variable distance to
the site at which the musculocutaneous nerve leaves the
median nerve {(Anomalies 1 and 2; Imokawa, 1935;
Buch, 1964). However, in both types, before the com-
mon sheath of connective tissue covering the musculo-
cutaneous and median nerves has been removed, the
muscular branches to the coracobrachialis, biceps

Fig. 1. Anomaly 1. a) Photograph of the right upper extremity. A large arrow, small arrows and arrow heads indicate the bifurcation
into the musculocutaneous and median nerves, muscular branches to the coracobrachialis, and the lateral antebrachial cutaneous nerve,
respectively., b) Corresponding drawing of the extremity. The musculocutaneous nerve leaves the median nerve at the point indicated
by an arrow.

Fig.2. Anomaly 2. a) Photograph of the left upper extremity. A large arrow, small arrows, and arrow heads indicate the bifurcation into
the musculocutaneous and median nerves, twigs to the coracobrachialis, and the lateral amtebrachial cutaneous nerve, respectively.
b) Corresponding drawing of the extremity. An arrow indicates the point where the common trunk divides into the musculocutancous and the
median nerves. The union of the middle and inferior teunk forms a medial cord (asterisk). The axillary artery does not pass between the lateral
and medial cord but under the medial cord.

Fig.3. Anomaly 3. a) Photograph of the right upper extremity. A large arrow, small arrows, and arrow heads indicate the branching
of the musculocutancous nerve from the lateral cord, a single thick branch to the coracobrachialis, and the lateral antebrachial cutaneous nerve.
b) Corresponding drawing of the extremity. An arrow indicates the branching point of the musculocutaneous nerve from the lateral cord. Note
the communicating branches between the musculocutaneous and median nerves.

AA, axillary artery; B, brachial muscle, BA, brachial artery; BB, biceps brachii muscle; C, cervical nerve; CB, coracobrachialis muscle;
LACN, lateral antebrachial cutaneous nerve; MACN, medial antebrachial cutaneous nerve; MCN, musculocutaneous nerve; MN, median nerve;
SBA, superficial brachial artery; T, thoraci¢ rerve; UN, ulnar nerve.
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brachii, and brachialis, and the lateral antebrachial
nerve seem to originate independently from the lateral
cord and the median nerve. Moreover, based upon the
development of the brachial plexus (Lewis, 1902; Iwata,
1960), the median, musculocutaneous, and ulnar nerves
first appear as a mass of anterior neural fibers deriving
from C4 or C5 to C8 and Thl. The mass then divides
into the median and ulnar nerves, and finally the me-
dian nerve divides into the proper median and the mus-
culocutaneons nerve. The above mentioned observa-
tions of the anomalies and the development of the
brachial plexus make us suppose that if the separation
of the median and musculocutaneous nerves does not
occur or occurs incompletely, both nerves would fuse
or be covered with the common connective sheath, and
thus the musculocutaneous nerve might fail to perforate
the coracobrachialis.

According to Koizumi (1989), the coracobrachialis
is divided into two parts, of which the superficial part is
innervated by a twig originating from the musculocuta-
neous nerve and the deep part by a twig originating
directly from the middle trunk of the brachial plexus or
C7. When the development of the superficial part is ex-
tremely poor, the musculocutaneous nerve does not
pierce the coracobrachialis. However, since we did not

work out the finer details on the spinal nerve supplying
the coracobrachialis or on the distribution of the nerve
in the muscle, it is difficult to verify the hypothesis by
Koizumi on the basis of the present cases.

There are few reports of cases (Kim and Goodrich,
1984) in which the musculocutaneous nerve alone is
damaged in routine life, in contrast to in combat
(Sunderland, 1978), because the nerve pierces the
coracobrachialis and then takes a course between the
biceps brachii and brachialis, being protected by these
muscles. On the other hand, the median nerve is easily
injured (Iconomou et al., 1993; Sunderland, 1978).
Therefore, when the musculocutaneous nerve is com-
bined with the median nerve or covered with the same
connective sheath accompanying the median nerve and
takes a course alongside the brachial artery through the
medial bicipital groove, it is possible that a small punc-
ture wound to the axilla or upper arm would produce a
combined paralysis of the musculocutaneous and me-
dian nerves as indicated by Lang and Spinner (1970).
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