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Asymmetric bilateral variations 
in the musculocutaneous and median nerves 

with high branching of brachial artery
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Summary: Brachial Plexus is formed by the union of the anterior rami of cervical 5, 6, 7, 8 and thoracic 1 nerves. These 
nerves unite and divide to form the key nerves innervating the upper limb. Variations in the course of these nerves are 
clinically important to anesthetists, neurologists and orthopedicians. We report bilateral variations in the arterial and neural 
structures in the upper limb of a 65 year old cadaver. The muscles of the arm on one side were innervated by the median 
nerve with absence of musculocutaneous. While on the other side the musculocutaneous nerve contributed to the forma-
tion of the median nerve. There was a presence of high bifurcation of brachial artery on both sides. Knowledge of such 
variations in the innervations of muscles and the arterial supply of the limbs are important to remember before performing 
any reconstructive procedures or interventions on the limb.
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Introduction

The upper limb is innervated by the brachial plexus 
which is formed by union of the anterior rami of cervi-
cal 5, 6, 7, 8 and thoracic 1 nerves. These nerves unite 
and divide to ultimately form the key terminal nerves 
supplying the flexor and extensor compartments of the 
upper limb. As a result of multiple union and divisions of 
these nerves variations are common in the brachial plexus. 
Musculocutaneous nerve, a branch of the lateral cord of 
brachial plexus, after its formation supplies the coraco-
brachialis and then pierces it. The nerve then supplies the 
remaining flexor muscles of the arm namely brachialis and 
biceps brachii to continue as the lateral cutaneous nerve 
of the forearm. The median nerve is formed by contri-
butions from both the lateral and medial cord. It usually 
does not supply the muscles of the arm, though however 
it gives vascular branches to the brachial artery and artic-
ular branches to the elbow joint (11). Any variation in the 
course and distribution of the nerves and arteries has a 
bearing on various surgical procedures and reconstruc-
tions involving the limb (2, 5, 18, 27).

Case Report

During routine cadaveric dissection of the axilla and 
upper arm in a 65 year old male cadaver in Department of 
Anatomy, University College of Medical Sciences, Delhi, 
an anomalous musculocutaneous nerve, variant distribu-
tion of median nerve and a proximal division of the brachi-
al artery were detected on both sides. On the left side the 

musculocutaneous nerve arose normally from the lateral 
cord of brachial plexus. Thereafter, it pierced the coraco-
brachialis muscle without supplying it (Figure 1). It ran 
downwards in the plane between the biceps brachii and 
brachialis. The lateral division of lateral cord and medial 
division of medial cord together formed the median nerve. 
At a distance of 9.5 cm after the formation of median 
nerve, a branch from the median nerve coursed upwards 
to supply the coracobrachialis. At the level of insertion 
of coracobrachialis a communication existed between the 
median and musculocutaneous nerve. The musculocuta-
neous nerve continued to supply the biceps brachii and 
brachialis and form the sensory lateral cutaneous nerve 
of the forearm. Also at the same level the brachial artery 
gave a muscular branch to supply the muscles of the arm 
which crossed over the communication between the medi-
an nerve to musculocutaneous nerve. The brachial artery 
bifurcated proximally in the arm, into a radial and an ulnar 
artery (Figure 1, 2). The ulnar artery ran posterior to the 
median nerve in the distal part of the arm, crossed it and 
was the most medial structure in the cubital fossa. The 
structures in the cubital fossa from medial to lateral side 
were ulnar artery, median nerve, radial artery, tendon of 
biceps brachii and the radial nerve (Figure 3). The lateral 
cutaneous nerve of the forearm, a continuation of the mus-
culocutaneous nerve appeared between the biceps brachii 
and brachialis and was seen anterior to the flexor muscles. 
The ulnar artery ran superficial to flexors of the forearm 
and after giving the usual branches crossed over the flexor 
retinaculum to form the superficial palmar arch and con-
tribute to the formation of deep palmar arch.

CASE REPORTS 
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In the right axilla and arm, the musculocutaneous nerve 
was absent. The coracobrachialis was directly supplied by a 
nerve from the lateral cord (Figure 4, 5). The lateral and the 
medial cord joined to form the median nerve which gave a 

branch (B2) that immediately bifurcated to give a branch to 
biceps brachii and another branch, which was joined by a 
branch (B3) to form the lateral cutaneous nerve of the fore-
arm (Figure 4, 5). The brachial artery divided at the level 
of the elbow superficial to the median nerve into a normal 
radial and ulnar artery (Figure 4, 5). The rest of the arm did 
not show any abnormality.

Fig. 1: Dissected specimen of left axilla and arm showing 
musculocutaneous nerve (Mcn) piercing the coracobrachi-
alis (Cbr). Median nerve (Mn) supplying the Cbr (N to Cbr) 
and communicating (C) with Mcn in the middle of the arm. 
Proximal division of brachial artery (Br A) into a radial (RA) 
and ulnar (UA) artery. A muscular branch (*) of brachial ar-
tery coursing over the communication. BB – Biceps brachii

Fig. 2: Schematic diagram showing the coracobrachialis 
(Cbr) being supplied by median nerve (Mn). Mn sends a 
communication (C) to musculocutaneous nerve (MCn) in the 
middle of arm. Proximal division of brachial artery (Br A) 
into a radial (RA) and ulnar (UA) artery. BB – Biceps brachii

Fig. 3: Specimen of the left cubital fossa depicting the 
abnormally placed structures from medial to lateral side 
were ulnar artery (UA), median nerve (Mn) , radial artery 
(RA), and tendon of biceps brachii (T). BB – Biceps bra-
chii; BA – bicipital aponeurosis; LCN – Lateral cutaneous 
nerve of Forearm; B – Brachioradialis

Fig. 4: Photograph of the right axilla and arm showing the 
coracobrachialis (Cbr) being supplied by lateral cord (ar-
row). A branch (B2) from the median nerve that immediate-
ly bifurcated to give a branch to biceps brachii and brachi-
alis and another branch which was joined by a branch (B3) 
to form the lateral cutaneous nerve of the forearm (LCN). 
The brachial artery (Br A) divided superficially in the cu-
bital fossa into a normal radial (RA) and ulnar artery (UA). 
The radial nerve (RN, arrow marked) was seen lateral to 
the bicipital tendon

Fig. 5: Line diagram depicting the right axilla and arm. 
Note the absence of musculocutaneous nerve. The coraco-
brachialis (Cbr) is being supplied by lateral cord of brachial 
plexus (arrow). The remaining muscles of the arm – biceps 
brachii (BB) and brachialis (not shown) being supplied 
by branches from median nerve (B2). A branch B3 joins a 
branch from the muscular branch to form the lateral cutane-
ous nerve of the forearm (LCN). The brachial artery (Br A) 
divided superficially in the cubital fossa into a normal radi-
al (RA) and ulnar artery (UA). Note the radial nerve (RN) 
lying lateral to the bicipital tendon 
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Discussion

In the present case we found a bilateral variation in 
the innervation of the muscles of the arm and proximal 
bifurcation of brachial artery. On the left side there was a 
musculocutaneous nerve which did not supply the coraco-
brachialis, the latter being supplied directly by the median 
nerve, a distal communication between the median nerve 
and the musculocutaneous nerve, a proximally dividing 
superficial brachial artery, and hence an abnormal arrange-
ment of structures at the cubital fossa on the left side. On 
the opposite side, the musculocutaneous nerve was absent 
and the median nerve supplied the muscles of the arm and 
cutaneous supply to the lateral side of the forearm. The 
brachial artery although normal became superficial in the 
cubital fossa and was the medial most structure here. It 
divided into its terminal branches in the elbow, however, 
more proximally than usual.

Iwata (1960) reported that during development bra-
chial plexus arises as a single radicular cone of axons of 
spinal nerves. These nerves reorganize to form ventral and 
dorsal divisions. The median nerve forms from the ventral 
divisions and the musculocutaneous nerve later branches 
out from it (1). The nerve fibers of cervical 5 and 6 which 
were to form the musculocutaneous nerve may sometimes 
take a variant path (20). These may course through the lat-
eral cord, thereafter travel in the median nerve and then 
rejoin the musculocutaneous nerve. This hitch hiking of the 
cervical 5, 6 fibers during development may be explained 
by the effect of neurobitaxis (24). In some cases, muscu-
locutaneous nerve maybe absent. This is postulated to be a 
remnant of the primitive nerve supply of the arm (9, 13). 
In lower vertebrates like the amphibians, reptiles and birds 
there is only one nerve equivalent to the median nerve sup-
plying the musculature of the thoracic limb (15). Parch-
and and Patil (2012) believe that absent musculocutaneous 
nerve as seen in this case on the right side is an example of 
recapitulation theory which states ontogeny recapitulates 
phylogeny.

Surprisingly in the present case the formation and dis-
tribution pattern of the two key nerves of the upper limb, 
median and musculocutaneous nerve varied on both sides. 
In the cadaver, on the left side the median nerve supplied 
the coracobrachialis and communication existed between 
the musculocutaneous and median nerve. The median nerve 
thus in this case is formed from three roots – the usual con-
tributions from the medial and lateral cord and an addition-
al root from the musculocutaneous nerve. This root may 
be inadvertently damaged during surgeries or trauma to 
the arm resulting in median nerve palsy (26). Any nerve 
with an unusual course or distribution is more likely to get 
injured (16). The right side upper arm in the present case 
was innervated by the median nerve with absent muscu-
locutaneous nerve. Median nerve palsy in such cases would 
also result in inability of the patient to flex his elbow and 
loss of sensation on the lateral side of the forearm resulting 

in diagnostic errors (17). Knowledge of the anatomy of the 
brachial plexus and the relevant surrounding structures is 
of utmost importance to ensure safe and successful regional 
anesthesia of the limb. A variant distribution and branching 
of the musculocutaneous nerve is important to remember 
during regional anesthesia of the arm.

The unusual innervations of coracobrachialis by the 
median nerve or directly from the lateral cord are important 
to remember while using the muscle as flaps in deformities 
of infraclavicular and axillary areas and in reconstruction 
surgeries of the breast (14). Coracobrachialis is also advo-
cated as an alternative to gracilis (muscle of the lower limb) 
for use in restoration of facial expressions in long standing 
cases of facial paralysis. One of the reasons for these mus-
cles to be chosen was their reliable neurovascular pattern 
(25). Variations in the innervations of coracobrachialis are 
also important to surgeons performing surgeries on the 
coracoids process (6).

During development of the arteries of the upper limb, 
Rodrıguez-Baeza et al. (1995) proposed the formation of 
axial artery from the 7th cervical intersegmental artery. 
This axial artery is the precursor of axillary, brachial and 
anterior interosseous artery. Concurrently, a superficial 
brachial artery originates from the axial artery by sprout-
ing of several trunks. This superficial brachial artery gives 
rise to superficial antebrachial artery, and a laterally sit-
uated branch that represents the superficial part of the 
definitive radial artery. The superficial antebrachial artery 
gives rise to the definitive ulnar artery. The final arterial 
pattern of the vessels which forms depends on the domi-
nance/regression of various arterial trunks and anastomo-
sis formed between the superficial and deep vessels (21). 
In the present case the superficial brachial artery seen is a 
developmental anomaly.

High division of brachial artery into radial and ulnar 
has been reported also by Celik et al. (4). In one of their 
cases the artery bifurcated near the formation of median 
nerve and in the other just below the origin of profunda 
brachii artery. In the present case on one side the brachial 
artery bifurcated in the middle of the arm into radial and 
ulnar artery and on the other at the elbow but superficially. 
Thus the terminal branches were superficially placed at the 
elbow in both cases. The ulnar artery which originates high 
up in arm and remains superficially placed in the forearm 
has been named superficial brachioulnar artery by Rodri-
guez-Niedenfuhr et al. (1999, 2001). It has an incidence 
of 4.2% in adult population (22, 23). Kian et al. (2011) 
reported a high bifurcation of the brachial artery in about 
12.3% of patients. The presence of this anomaly, if unrec-
ognized, is associated with higher occurrence of dialysis 
access failure (12). The knowledge of these variations also 
is essential while performing percutaneous brachial artery 
catheterization in order to avoid complications (7). The 
possibility of abnormally placed structures in the cubital 
fossa must be kept in mind by vascular, plastic surgeons 
and radiologists. Venipuncture is usually done to collect 
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blood from this site and vessels if abnormally placed as in 
the present case may get punctured. The cubital fossa is 
also used for arterial cannulation and is an area for anes-
thetic access to nerves of the forearm (8). Basche et al. 
prefer a transbrachial approach to a femoral artery cath-
eterization for various radiological interventions because 
of its lower complication rate (3). Hence knowledge of 
the placement of structures at the cubital fossa becomes 
important.

Conclusion

This case is unique in its presentation as a bilateral asym-
metric variation in the nerves and the brachial artery. Neuro-
logical lesions of median nerve in a case such as described 
in the present study, with absent musculocutaneous nerve, 
may present with confounding signs and symptoms to 
the unsuspecting clinician. The knowledge of variations 
in the nerve supply of coracobrachialis, communications 
between median and musculocutaneous nerve, variably 
placed structures in the cubital fossa as reported in this case 
assume considerable importance while performing ortho-
pedic and vascular access procedures upon the upper limb.
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