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Bilateral variations in the formation of
the median nerve associated with the
absence of musculocutaneous nerve and
radial nerve with two roots
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SUMMARY

We report a case of bilateral multiple variations
of the brachial plexus in a 60-year old Cau-
casian female cadaver. In the right upper limb
the musculocutaneous nerve was absent. The
flexors of the arm and skin of the lateral aspect
of forearm were supplied by branches from the
medial cord of the brachial plexus and median
nerve. In the left upper limb, the median nerve
was formed by four roots; three from the later-
al cord and one from the medial cord of the
brachial plexus. The radial nerve also had two
roots, one from the posterior cord and another
from the medial cord, which formed a loop
anterior to the subscapular artery.

Such a combination of variations in a single
cadaver is rare. The frequent anatomic varia-
tions of the brachial plexus should always be
considered as an important risk factor while
performing surgery of the axilla.
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INTRODUCTION
Variations of the brachial plexus and its

branches are not uncommon (Tountas and
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Bergman, 1993). Twenty-nine types of
brachial plexus have been reported (Kerr,
1918). Variations were observed in 107
brachial plexuses out of 200 dissected (Uysal et
al., 2003). Anomalies in the terminal branches
and connections between these branches of the
brachial plexus have been reported previously
(Miller, 1939; Hollinshead, 1982; Aktan et al.,
2001). Knowledge of such variations is impor-
tant for anatomists, radiologists and surgeons,
and it has gained more significance due to the
evolution of computer imaging (Harry et al.,
1997). Here we report a case of multiple bilat-
eral variations of brachial plexus in a 60-year
old Caucasian female cadaver in which the
median nerve formation was complex bilateral-
ly, associated with the absence of the musculo-
cutaneous nerve in the right upper limb and a
radial nerve with two roots in the left upper
limb. According to the literature reviewed,
such a combination of variations in a single
cadaver is extremely rare.

CASE REPORT

Right Upper Limb

The musculocutaneous nerve was absent,
whereas the coracobrachialis muscle took its
nerve supply via a branch from the lateral
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cord, 2 cm below the tip of the coracoid
process. The median nerve was formed 4 cm
below the coracoid process by two roots. The
lateral root was the continuation of the lateral
cord, while the medial root was a branch from
the medial cord at the level of the coracoid
process and its length was 4.5 cm. The medi-
al root received a contributing branch from
the lateral cord joining the beginning of the
medial root of median nerve; its length was 2
cm. Midway along its course, it gave off a 1
cm-long connecting branch that rejoined the
lateral cord just below the branch to the cora-
cobrachialis muscle. The median nerve gave
off two separate branches to both the long and
short heads of the biceps muscle, which origi-
nated 2 cm and 3 cm respectively after the for-
mation of the median nerve and a third branch
in the mid arm 16 c¢cm from the coracoid
process, which further divided into four
branches: one to the common belly of the
biceps muscle; two branches to the brachialis
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muscle, while the fourth one continued as a
lateral cutaneous nerve of the forearm (Fig. la

and b).

Left Upper Limb

In the axilla, the lateral cord of the brachial
plexus gave off two branches at the level of the
coracoid process, which passed anterior to the
axillary artery to join the medial root of the
median nerve. They measured 3.5 cm and 4
cm, respectively. The lateral cord gave off a
third branch, sharing in the formation of
median nerve that originated 3 cm below the
coracoid process, then passed posterior to the
brachial artery to unite with the medial root of
the median nerve just below the insertion of
the teres major, 9.5 ¢cm below the coracoid
process.

The medial root of median nerve originat-
ed from the medial cord 3 cm below the cora-
coid process and was 7 cm in length.
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Fig. 1. Right upper limb showing the absence of the musculocutaneous nerve: 1 = lateral cord, 2 = 1* connection, 3 = 2™ connection, 4 =
medial cord, 5 = medial root of median nerve, 6 = median nerve, 7 = ulnar nerve, 8 = branch to coracobrachialis, 9 = branch to short head
of biceps, 10 = branch to long head of biceps, 11 = branch to biceps belly, 12 = two branches to brachialis, 13 = lateral cutaneous nerve of

forearm, 14 = brachial artery.
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Fig. 2. Left axilla showing a connection between medial cord and radial nerve. 1 = lateral cord, 2 = medial cord, 3 = 1* con-
nection, 4 = 2™ connection, 5 = lateral root of median nerve, 6 = medial root of median nerve, 7 = median nerve, 8 = connec-
tion between medial cord and radial nerve, 9 = radial nerve, 10 = axillary nerve, 11 = axillary artery, 12 = subscapular artery,

13 = musculocutaneous nerve, 14 = ulnar nerve.

The radial nerve was formed 4 cm below
the coracoid process by two roots, one from
the posterior cord and the other from the
medial cord, which measured 4.5 cm in
length, forming a loop anterior to the sub-
scapular artery (Fig. 2a and b).

DiscussioN

The musculocutaneous nerve is a branch
from the lateral cord opposite the lower border
of the pectoralis minor muscle, its root value
is C5 to C7 ventral rami. It pierces the coraco-
brachialis muscle and descends laterally
between the biceps and brachialis muscles to
the lateral side of the arm. Just below the
elbow, it pierces the deep fascia, lateral to the
tendon of the biceps, and continues as the lat-
eral cutaneous nerve of the forearm (Williams
et al., 1995). It supplies the flexors of the arm
and the skin of the lateral forearm (Tountas
and Bergman, 1993). Several studies have
described the different ways of innervation of
the biceps muscle via the musculocutaneous
nerve (Yang et al., 1995; Chiarpattanakom et
al., 1998). The absence of a musculocutaneous
nerve has been reported previously in a case in
which the nerve supply to the coraco-
brachialis, brachialis and both heads of the
biceps muscles arose directly from the lateral
cord. Also, the lateral cutaneous nerve of the
forearm was derived from the lateral cord,

with a small contribution from the medial
root of median nerve (Nakatani et al., 1997).
Two cases of the absence of the musculocuta-
neous nerve have also been described (Rao and
Choudhary, 2001). In the first case, the lateral
cord gave off a branch to the coracobrachialis
muscle, while the median nerve gave off the
branch that supplied the biceps and brachialis
muscles, and continued as the lateral cuta-
neous nerve of the forearm. In the second case,
the lateral cord gave off a branch to the cora-
cobrachialis, whereas the median nerve sup-
plied the muscular branches to the
coracobrachialis and biceps muscles. It also
gave off another branch that supplied the
brachialis muscle and then continued as the
lateral cutaneous nerve of the forearm. Our
case is similar to those reported by Nakatani
and Rao in which coracobrachialis took a
direct branch from the lateral cord. Such vari-
ations have been reported previously (Kerr,
1918), but the pattern of both the cutaneous
and muscular innervation is different from the
present case.

The median nerve is a mixed nerve that
arises by two roots: the lateral root (C5-C7)
from the lateral cord and the medial root (C8-
T1) from the medial cord. The medial root
tends to be constant in size and course, while
the lateral root may vary (Johnson et al.,
2006). Variations in the formation and course
of the median nerve are found in 7% of cases
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(Pandey and Shukla, 2007). The literature
contains many reports of median nerves with
three roots, in which two originated from the
lateral cord and one from the medial cord
(Saeed and Rufai, 2003; Goyal et al., 2005;
Ramachandran et al., 2006). Several different
patterns of connections between the musculo-
cutaneous nerve and the median nerve have
also been described (Veneratos and Anagnos-
topoulou, 1998; Choi et al., 2002; Uzun and
Seeling, 2001). However, reports did not
describe a median nerve with four roots. Only
Kerr (1918) described a similar variation; he
also observed two cases of a radial nerve receiv-
ing a second root from the medial cord.

Such variations may lead to a complex
deformity of the arm with a single puncture
wound (Tountas and Bergman, 1993). The
intimate relationship between these variant
nerve connections and the arteries in the axil-
la may result in arterial compression, leading
to ischemic pain or variable arterial insuffi-
ciency during certain postural manoeuvres of
the shoulder joint (Goyal et al., 2005).
Knowledge of such variations is essential in
the evaluation of unexplained sensory or
motor loss after trauma or surgical interven-
tion of the upper limb (Singhal et al., 2007).
The frequent anatomic variations of the
brachial plexus should always be considered as
an important risk factor while performing sur-
gery of the axilla.
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