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Muscular innervation of musucles of the upper extremities by the 
musculocutaneous nerve and the motor deficit arising from lesions of this nerve.

A R T I C L E I N F O A B S T R A C T

Keywords:

Original Article

Musculocutaneous nerve
Upper limb

1. Introduction

2. Methods and materials

Purpose; Aim of the study is to know the musculocutaneous nerve innervating the musculature 

of the upper limb and further to find out the motor deficit resulting from the lesions of this 

major branch of the brachial plexus arising from the cord.  Method: Study was carried out in 54 

upper extremities of 27 adult human cadavers; careful observation and meticulous dissection 

were carried out.  Results and discussion: The origin, course and branching pattern of the 

musculocutaneous nerve of the brachial plexus were identified because of their common 

involvement in disease, trauma and injury of the upper extremities. Musculocutaneous nerves 

were found in all upper extremities of 27 adult human cadavers except in one limb where it was 

absent. We also noted an abnormal communication between musculocutaneous nerve and 

median nerve in five limbs.

Nervous system is highly complex communication network that is 

essential to control the functions of the body [1]. Gross anatomical 

knowledge of the nerves like their origin, course, branches, 

distribution as well as communications is of vital importance. The 

relation of a particular nerve to the surrounding structure is also 

important because any such relation to major vessels that have risk 

of damage e by trauma or disease of the vessels like aneurysms, 

relation to a bone or joint where they are more prone to injury. 

Upper limb are one of the most physically active parts of our body. 

These receive both sensory and motor supply from brachial plexus. 

Variations in the formation and branching pattern of nerves of 

brachial plexus have been reported by several investigators Kerr AT 

[2], Bergman et al [3], Miller RA [4].  Leffert [5] felt that knowledge 

will put more light on the surgeries performed in the axilla and 

surgical of humerus. 

The musculocutaneous nerve is part of a network of nerves 

called the brachial plexus. The musculocutaneous nerve provides 

both sensory and motor function to the muscular groups it 

connects. The musculocutaneous is the nerve of the flexor 

compartment of the arm, supplying all three muscles Biceps 

Brachii,  Brachialis  and Coracobrachialis.   A number of variations 

in the course and distribution of the musculocutaneous nerve have 

been reported. The musculocutaneous nerve in the arm is formed 

by splitting the brachial plexus at the inside border of the pectoral 

muscles into two branches. These branches continue to split as 

they run down through the upper arm, forearm, and into the wrist 

and hand. Even though extensive studies conformed to the major 

nerves of brachial plexus are available, they are still far from 

complete. This prompts us to take the present work of studying 

major nerves of upper limb. Findings are likely to vary in different 

regions and to generate data for this zone; we have selected 

specifically the cadavers of south Indian citizens for our study.

The present study was carried out on 54 upper extremities. The 

study material included in our study consisted of 27 adult human 

cadavers of south Indian origin, preserved with exposure to 

routine technique, careful observation and meticulous dissection 

done on both sides with naked eye and under magnification. South 

Indian cadavers were selected because of paucity of literature 

available for population of this region on nerve studies. The origin 

course branching pattern and variations from normal usual 

pattern were noted, sketched and photographed and the following 

data was recorded. 

Musculocutaneous nerve Origin, course, communications 

Distance from tip of coracoids processes to entry of MCN in 

coracobrachialis, and various branches in arm were studied. After 

careful dissection of 54 upper limbs, the following observations 

were made with respect to the musculocutaneous nerve.
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 The musculocutaneous nerve was present in all the upper limbs 

except for one limb where it was absent. In the upper limb where it 

was present, it is arising from the lateral cord of brachial plexus 

opposite to the lower border of pectoralis minor. It pierced the 

coracobrachialis muscle (in 47 limbs) and descended laterally 

between biceps brachii and brachialis to the lateral side of the arm. 

It was lying to the third part of axillary artery in 52 limbs and in one 

limb lied medial to it (photograph no 1). Just bellow elbow, it 

pierced the deep fascia lateral to the tendon of biceps brachii, 

continuing as the lateral cutaneous nerve of forearm (photograph 

no 2).

The distance between the tip of the coracoids processes and the 

piercing of nerve inot the coracobrachialis was 8.6 cm (average ) in 

47 limbs with the minimum being 8.1cm(in 6 limbs) and maximum 

being 9.2cm(in 4 limbs) (photograph no 3).whereas in 6 limbs the 

nerve was not piercing the coracobrachialis muscle (photograph 

no 4). In such cases the nerve was passing deep to coracobrachialis 

between biceps brachii and brachialis muscles.

Photograph1:  Showing Musculocutaneous Nerve lying medial
 to III part of Axillary Artery

Photograph 2: showing musculocutaneous nerve continuing 

as lateral cutaneous nerve of Forearm

Photograph 3: show musculocutaneous nerve piercing the 

coracobrachialis

Photograph 4: showing musculocutaneous nerve not piercing 

the coracobrachialis

Out of 53 limbs, where musculocutaneous nerve was present, it 

showed an abnormal communication with the median nerve was 

present, it showed an abnormal communication with the median 

nerve in 5 limbs. This communicating branch ran from 

musculocutaneous nerve to median nerve, passing in front and 

obliquely on brachial artery (photograph no. 5).  The length of this 

communicating branch varied between 4.5 cm to 5.5 cm. In the 

limbs where musculocutaneous nerve was piercing the 

coracobrachialis muscle, this nerve arose proximal to it about 9cm 

on an average from tip of coracoids process. The distance between 

the coracoids process and the communication between this 

abnormal branch and median nerve was 13.0 cm. In the limbs 

where musculocutaneous nerve was not piercing coracobrachialis 

muscle, the distance however remained same.

The length of the musculocutaneous nerve within the substance 

of coracobrachialis muscle in right limb varied from 6 cm to 9 cm 

and in left limb 4.5cm to 8.6cm.there was a single muscular branch 

to coracobrachialis arising from the musculocutaneous nerve 

around 2.0-2,5cm proximal to the piercing of the nerve in to the 

muscle in 24 limbs (14 right and 10 left). In remaining 29 limbs 

there were 2 muscular branches arising proximal to the piercing of 

the nerve into the muscle (12 right and 18 left limbs) (photograph 

no 6)
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The lower branch was arising 1.8cm to 2.2 cm proximal to the 

piercing of the nerve onto the muscle. While the upper muscular 

branch was arising around 2.1cm to 2.5cm proximal to the piercing 

of the nerve into the muscle, (photograph no .6).  In the six limbs 

where the musculocutaneous nerve was not piercing the 

coracobrachialis, a single muscular branch was found 5.8cm to 6.2 

cm distal to the tip of coracoids process (photograph no. 4).

In 36 limbs the muscular innervations to biceps brachii was in 

the form of a single trunk bifurcating into twon and supplying the 

long and short bellies of biceps brachii (photograph no 7). In the 17 

limbs the innervations of biceps brachii was in the form of a single 

trunk piercing the main muscle belly (photograph no. 8). In both 

the cases the muscular braches to the biceps brachii existed from 

musculocutaneous nerve at 12 cm to 12.2 cm distal to the tip of 

coracoids process. The motor branch to brachialis muscle existed 

from the musculocutaneous nerve 17.2 to 17.4 cm distal to the tip 

of coracoids process (photograph no .9).  in one limb(right side) 

where the musculocutaneous nerve was absent, the 

coracobrachialis, biceps brachii and brachialis were supplied by 

median nerve through its muscular branches (photograph no .10)

The precise anatomical knowledge of nerves of upper limbs is 

essential for assessing the functional loss due to trauma or injuries 

and planning the reconstructive surgeries. This because of wide 

variations in the anatomical details of nerves forms the basic 

subjects and a thorough understanding of this is vital for health 

care professionals. Hence the present study was undertaken and 

the observations about musculocutaneous nerve.

Phtograph5: Arrow Shows communicating branch MCN and 

MN passing infront and obliquely on brachial artery

Photograph 7:note the arrow showing MCN bifurcating into 

two and supplying Biceps Brachii

Photograph 8:Arrow point at MCN piercing Biceps brachii

Photograph 9:shows motor branch of MCN to Brachialis

3. Result  and Discussion

Photograph6: Arrow point origin of lower muscular branch of 

MCN proximal to the piercing of coracobrachialis muscle
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In the present study of 54 upper limbs musculocutaneous nerve 

was absent in one limb. This was already reported in a few studies. 

This nerve arose from lateral of brachial plexus in all the limbs of 

our study. According to Ronald A. bergman et al [6].the origin was 

from different sites in 2% as two separate bundles from medial and 

lateral cords in 1.4% and also from posterior cord in 1.4% of the 

limbs. They also observed double musculocutaneous nerve in a 

few limbs and in other few either it was usually short or absent. 

After the formation of musculocutaneous nerve, it descended 

downwards to pierce coracobrachilais in 47 limbs (88%).the 

distance from the tip of coracoids process of scapula and piercing 

of coracobrachialis was about 8.1 cm to 9.2cm .in remaining 6 

limbs (11%) this nerve was not piercing coracobrachialis but was 

passing deep to this between biceps brachii and brachialis. This 

percentage (16%) was a bit higher in the study conducted by [7] in 

56 cadaver limbs. A study on Japanese cadaver by [8] showed 

somewhat different results in a few limbs the musculocutaneous 

nerve did not penetrate coracobrachialis. Other anomalies were 

present in the arms of the cadavers of 89 year old female and right 

arm of a 64 year old male. There, this nerve, the lateral cord and 

median nerve were present in a common sheath of connective 

tissue. Chauhan R and Roy TS [9] also reported non penetration of 

coracobrachialis by musculocutaneous nerve. In our study, out of 

53 limbs, in which musculocutaneous nerve was present, 5 limbs 

(9.4%) showed an abnormal communication with the median 

nerve. This branch of 4.5cm to 5.5cm length ran from 

musculocutaneous nerve to median nerve passing in front and 

obliquely on brachial artery. This type of communication was 

reported earlier by willar [10], testut (1899) and francis M 

Sweeney et al in 1994. Hence it can be said that this 

communication was not rare and it is possible that a combined 

lesion of MCN and a part of MN would occur in injury of lateral cord 

of brachialis plexus, injury to this branch may lead to unexpected 

presentation of weakness of forearm flexor and thenar muscles. 

Chauhan and Roy TS in 2002 reporting a case of variation of 

median nerve observed that in single cadaver during routine 

educational dissections the median nerve arose from 3 roots and 

the third root received separate communication from 

musculocutaneous nerve. This abnormal root coming from MCN 

had a very close oblique course over brachial artery. It is important 

to be aware of this variation while planning surgery in the region of 

axilla, as these nerves are more liable to be injured during 

operation.

In our study there was a single branch to coracobrachialis 

arising from MCN before piercing it in 24 limbs (14 right and 10 left 

limbs). This was around 2.0 cm to 2.5cm proximal to piercing of 

muscle. In the remaining limbs there were two braches arising 

proximal to piercing into the muscle (12 right and 24 left 

limbs).The lower muscular branch was arising 1.8cm to 2.2cm 

proximal to the piercing of the nerve into the muscle. The upper 

muscular branch was around 2.1 cm to 2.5 proxiaml to piercing of 

nerve into the muscle. In six limbs where the MCN was not piercing 

the coracobrachialis, single muscular branch was found about 

5.8cm to 6.2 distal to the tip of coracoids process. In 36 limbs the 

muscular innervations to biceps brachii was in the form of a single 

trunk bifurcation into two, and supplying the long and short bellies 

of biceps brachii. In 17 limbs the innervations of biceps brachii was 

in the form of a single trunk piercing the main muscle belly. In both 

the cases the muscular branches to the biceps brachii existed from 

MCN at 12cm to 12.2 cm distal to the tip of coracoids process. In the 

study by Yong ZX et al[11], the motor braches and its pattern to the 

biceps and brachialis were noted in 24 fresh frozen cadaveric 

specimens. A single primary motor branch bifurcating into two 

and supplying to the biceps brachii was seen in 23 specimens while 

one specimen showed two separate primary motor branches. This 

single motor branch existed from MCN 119mm distal to coracoids 

process.

In our observation there was a single motor branch to bracilais 

muscle which existed from the musculocutaneous nerve 17.3cm 

distal to tip of the coracoids process and the same pattern was 

noted by Yang ZX et al in 1995 around 17cm distal to the coracoids 

process. After supplying the flexor muscle of front part of the arm 

at the lower border of biceps brachii, it continued as lateral 

cutaneous nerve of forearm. In the cadaver where 

musculocutaneous nerve was absent, the coracobrachialis, biceps 

brachii and brachailis were supplied by median nerve.

This study suggest that musculocutaneous nerve was present in 

all the upper limbs where it was absent, the coracobrachialis, 

biceps brachii and brachialis were supplied by median nerve

I also express my sincere thanks to Al Ameen charitable fund 

trust for providing me the opportunity to do this work.
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