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A Cadaveric Study on the Anatomic  
Variations of the Musculocutaneous Nerve  

in the Infraclavicular Part of the Brachial Plexus
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ABSTRACT
Background and Objectives: The Musculocutaneous nerve arises 
from the lateral cord of the brachial plexus, passes inferolaterally 
and then pierces  through the coracobrachialis after supplying 
it, descends between the biceps and the brachialis, sending 
branches to both and continues as the lateral cutaneous nerve 
of the forearm. Variations in the origin, course, branching pattern, 
termination and the connections of the musculocutaneous nerve 
are not uncommon. These variations have clinical significance 
during surgical procedures, in the brachial plexus block and in 
diagnostic clinical neurophysiology.

Methods:  A detailed study was carried out on 50 upper limbs by 
using 25 embalmed cadavers. Dissection of the infraclavicular 

part of the brachial plexus was done. The variations in the origin, 
number and course, and their correlations to the coracobrachialis 
were noted.

Results: Absence of the musculocutaneous nerve was noted 
in 6% of the limbs. The nerve was found to not pierce the 
coracobrachialis in 6% of the limbs. In 2% of the limbs, the 
nerve was found to rejoin the median nerve after piercing the 
coracobrachialis. 

Interpretation and Conclusion: The observations show that 
the musculocutaneous nerve has significant variations and 
that these variations have clinical significance in post traumatic 
evaluations and in the exploratory innervations of the arm for 
peripheral nerve repair.
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INTRODUCTION
Variations in the formation of the brachial plexus and its 
terminal branches in the upper extremity are not uncommon 
and have been reported in the literature [1, 2]. Buch Hansen [3] 

reported these variations in 65.3% of the population. Variations 
of the musculocutaneous nerve and its branches have been 
previously reported [4, 5]. The musculocutaneous nerve was 
found to be absent, by Prasada Rao [6]. The reported variations 
of the musculocutaneous nerve also include the nerve not 
piercing the coracobrachialis[7]. The complete absence of the 
musculocutaneous nerve and the assumption of its innervation 
by the median nerve are uncommon [8]. Such variations may be 
present clinically or may be observed during surgery. Since there is 
a high incidence of variations, they are important for neurologists, 
orthopaedicians and traumatologists. So, a detailed study was 
done to observe the variations of the musculocutaneous nerve in 
the arm and axilla.

MATERIALS AND METHODS
Fifty limbs (RT: 25; Lt: 25) from 25 embalmed cadavers were 
utilized during the study period of three years. The pectoral region, 
the axilla and the arm were dissected. The cords and the branches 
of the cords of the infraclavicular part of the brachial plexus 
were dissected. The variations of the musculocutaneous nerve 
were noted. The origin and number of the musculocutaneous 
nerve and the correlation of the musculocutaneous nerve to the 
coracobrachialis were noted.

OBSERVATION
The musculocutaneous nerve was found to be absent in 3 limbs.  
In one case, the nerve was found to be absent in the left upper limb 
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[Table/Fig-1]:  Absence of Musculocutaneous nerve

LC: Lateral cord; BR: Branch to Coracobrachialis; BBR; Branch to biceps 
brachii; M: median nerve.
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(2) (3)[Table/Fig-1]. The lateral root of the median nerve from the lateral 
cord was small and the lateral cord continued to run down for 4 
cm in the axilla and fused with the median nerve just before the 
insertion of the coracobrachialis. The nerve to the coracobrachialis 
was arising from the lateral aspect of the lateral cord and the 
muscular branches to the biceps and the brachialis were arising 
from the median nerve after the fusion of the lateral cord with the 
median nerve. In the second case [Table/Fig-2], the nerve was 
found to be absent in the right sided axilla. In this case, the lateral 
cord continued as the lateral root of the median nerve to join with 
the medial root of the median nerve to form the median nerve. 
A common branch arose from the median nerve, just before the 
insertion of the coracobrachialis and ran down for about 3 cm. The 
muscular branches to the muscles of the anterior compartment of 
the arm arose from that common branch. In the third case [Table/
Fig-3], the nerve was found to be absent in the left sided axilla.
In this case, the lateral cord, after giving of the lateral root of the 
median nerve, ran for 3 cm and joined with the median nerve. The 
muscular branches to the anterior compartment of the arm were 
given off by a common branch which was arising from the lateral 
aspect of the lateral cord, at the level of the fusion of the lateral 
cord with the median nerve and the common branch continued 
as the lateral cutaneous nerve of the forearm, after giving of the 
muscular branches. The musculocutaneous nerve was found to 
not pierce the coracobrachialis in 3 limbs [Table/Fig-4]. The muscu-
locutaneous nerve, after piercing the coracobrachialis, was found 
to rejoin the median nerve in the middle of the arm in one left upper 
limb [Table/Fig-5]. 

[Table/Fig-2]:  Absence of Musculocutaneous nerve.

LC: Lateral cord; M: median nerve; MR: Medial root of median nerve; 
CBR: Common branch; CB: Coracobrachialis.

[Table/Fig-4]:  Musculocutaneous nerve not piercing Coracobrachialis. 

 CB: Coracobrachialis; MCN: Musculocutaneous nerve.

[Table/Fig-3]:  Absence of Musculocutaneous nerve. 

LC: Lateral cord; CBR: Common branch; CB: Coracobrachialis;  
BB: Biceps brachii; MN: Median nerve.
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observed the musculocutaneous nerve to be absent on the left side, 
which coincides with the findings from two cases [Table/Fig-1 and 
3] in the present study, where the nerve was found to be absent on 
the left side. The complete absence of the musculocutaneous nerve 
and a complete take over of the innervation of the coracobrachialis,  
the biceps and the brachialis muscles by the median nerve is 
an unusual variation of the brachial plexus [5, 12,13]. Nayak [14] 
reported that in one limb, the musculocutaneous nerve had a  
low origin and that the nerve was found to not pierce the corac-
obrachialis. In the present study, the musculocutaneous nerve was 
found to be absent completely in 3 limbs, but the nerve was found 
to not pierce the coracobrachialis in 3 specimens [Table/Fig-4]. In 
some cases, instead of the whole trunk of the nerve piercing the 
coracobrachialis, only its muscular branch or only its cutaneous 
branch was found to pierce the muscle. Instead of penetrating 
the coracobrachialis, the nerve may pass behind it or between it 
and the short head of the biceps muscle. Occasionally, the nerve 
perforates not only the coracobrachialis, but also the brachialis or 
the short head of the biceps muscle [4]. These variations were not 
observed in the present study. Chitra [15] observed in 2 cases, that 
the musculocutaneous nerve did not pierce the coracobrachialis. 
Leminor [11] reported in the type V of his classification, that the 
musculocutaneous nerve was absent and that the fibres of the 
musculocutaneous nerve ran within the median nerve along its 
course and that in this type, the musculocutaneous nerve did 
not pierce the coracobrachialis muscle. These reports coincide 
with those of the present study, where the musculocutaneous 
nerve was found to not pierce the coracobrachialis in 3 limbs. 
The musculocutaneous nerve rejoining the median nerve after 
piercing the coracobrachialis is a rare variation and this is rarely 
reported in the literature. In one specimen [Table/Fig-5], the 
musculocutaneous nerve was found to rejoin the median nerve 
after piercing the coracobrachialis and after giving off the lateral 
cutaneous nerve of the forearm. The musculocutaneous nerve, 
after piercing the coracobrachialis, rejoined the median nerve in 
one case which was reported by Joshi [16] and in 3.125% of the 
cases which were reported by Bhattarai [17]. Iwata [18] explained 
on the embryological basis, that the brachial plexus appeared as 
a single radicular cone in the upper limb, which was divided into 
ventral and dorsal segments. The ventral segments gave roots to 
the median and the ulnar nerves. The musculocutaneous nerve 
arose from the median nerve.

During shoulder surgery, it is important to identify or palpate the 
musculocutaneous nerve, as it is vulnerable to injury from retractors 
which are placed under the coracoid process. During the coracoid 
process grafting, shoulder dislocations and frequent arthroscopies 
may damage the muscle as well as the nerve [19]. 
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DISCUSSION 
The musculocutaneous nerve (C4–C6), a mixed peripheral nerve, 
arising from the lateral cord of the brachial plexus in the axilla, usually 
innervates the muscles of the anterior compartment of the arm and 
then continues as the lateral cutaneous nerve of the forearm [9]. 
Prasada Rao [6] reported two cases of absent musculocutaneous 
nerve from the lateral cord of the brachial plexus. In the present 
study, the absence of the musculocutaneous nerve was observed 
in 3 specimens. Ihunwo et al [8] reported a case of the bilateral 
absence of the musculocutaneous nerve from the lateral cord of 
the brachial plexus, with four branches arising from the lateral side 
of the median nerve. This report was in discrepancy with that of the 
present study, where there was only the unilateral absence of the 
musculocutaneous nerve in 3 cases.

Nakatani et al [10] and Le Minor [11] observed the absence of  
the musculocutaneous nerve from the lateral cord of the brachial 
plexus and the branches from the lateral cord directly supplied 
the anterior compartment muscles of the upper arm. They also 
observed the formation of the median nerve by the union of the 
lateral root with the medial root in the upper arm and the lateral 
root was in fact, a continuation of the lateral cord after giving off  
the muscular branches. In the cases which are reported here, there 
was also the absence of the musculocutaneous nerve in 3 limbs, but 
the median nerve was formed in the axilla and not in the upper arm 
and in one case [Table/Fig-2], the lateral root of the median nerve 
was a direct continuation of the lateral cord. In two cases [Table/ 
Fig-1 and 3], after giving off the lateral root of the median nerve, 
the lateral cord continued to run for a short distance in the axilla 
and joined the median nerve. Nakatani et al [10] and Le Minor [11] 
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