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INTRODUCTION

The main terminal branches of the brachial plexus are well documented 
and described in all anatomical textbooks and atlases (1-3). A variation 

in the branching patterns of these nerves are however seldom mentioned, 
although they are often seen in the dissection room. Knowledge of these 
“variations” are important for clinical practice, surgical interventions and 
can be crucial in making the correct diagnosis (4).

Despite the lack of discussions in textbooks, there are variants that have 
been well documented such as the Martin-Gruber anastomosis between the 
median- and the ulnar nerves (5). In this study, 70 cadavers were examined 
and connections between these two nerves were found in 22.9% of cases.

Guerri-Guttenberg et al. have reported communications between the 
median and musculocutaneous nerves in 53.6% of cases where 56 foetal 
and adult cadaver bodies were examined. In two cases the musculocutaneous 
nerve was completely absent. This led them to a “new” classification for these 
variations, where they used the entry of the musculocutaneous nerve into the 
coracobrachialis muscle as their reference point. 84.6% of the connections 
were proximal, 7.7% were distal and 7.7% had one proximal and one distal 
connection between these two nerves.

Kumar et al. (6) reported in their study on 50 isolated upper limbs, a 28% 
incidence where there were connections between the musculocutaneous- and 
the median nerves. The most frequent variation was a single communicating 
branch from the musculocutaneous nerve to the median nerve.  

Zhang et al. (4) reported a case where there was a total absence of the 
musculo-cutaneous nerve. A branch of the medial cord innervated the 
coracobrachialis muscle, while two other branches coming from the median 
nerve innervated the biceps brachii and brachialis muscles respectively. The 
median nerve also gave off a lateral antibrachial cutaneous branch to the 
forearm.

Bhattarai et al. (7) reported an absence of the musculocutaneous 
nerve ranging between 1.7%-15%. Variations and or absence of the 
musculocutaneous nerve has also been reported by Fregnani et al. (5); 
Pacholczak et al. (8); Tomar et al. (9); Chauhan et al. (10) and Oluyemi et 
al. (11).
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ABSTRACT

This is a cadaveric case study report of a 47-year-old male who died of 
Tuberculosis in the Western Cape area of South Africa. In the right axilla a 
variation in the branching pattern between the median- and musculocutaneous 
nerves was observed. The innervation to the coracobrachialis muscle came 

directly from the lateral cord of the brachial plexus. The formation of the 
musculocutaneous-, median- and ulnar nerves were normal. However, 4.0 cm 
below this site, the median- and musculocutaneous nerves re-joined into a 
single nerve. 3.5 cm below the reunion, the combined nerve gave a branch 
to the biceps brachii muscle. 1 cm below the biceps branch, another branch 
was given off to the brachialis muscle and then continued into the forearm 
as the lateral cutaneous nerve. The remaining section of the combined nerve 
continued with normal distribution, as the median nerve.
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musculocutaneous- and median nerves, which was discovered during the 
dissection of the right axilla. The cadaver was a male of mixed race from the 
Western Cape area in South Africa. He was 47-year-old and his cause of death 
was reported as Tuberculosis.

In the right axilla the following were seen:                                                                               

The branch to the coracobrachialis muscle came off the lateral cord of the 
brachial plexus, proximal to the formation of the musculocutaneous- and 
median nerves.

The division into musculocutaneous-, median- and ulnar nerves were 
clearly present anterior to the axillary artery. However, 4 cm distal to this 
branching, the musculocutaneous nerve re-joined the median nerve (Figure 
1). 

This combined musculocutaneous/median nerve gave off a single branch 
to the biceps brachii muscle, 3.5 cm distal to the re-joining of the nerves. 2 cm 

Figure 1) Upper axilla showing the brachial plexus branching into 
musculocutaneous- (MC), median- (Me) and ulnar nerves (Ul). Below the pin (4 
cm distal to branching) the re-joining of musculocutaneous- and median nerves. 
Lateral cord (Lat) and Coracobrachialis branch (Cb).



Smit.

Int J Anat Var Vol 11 No 4 December 2018116

distal to the branch, the nerve splits into two separate branches to innervate 
the two heads of biceps brachii muscle. 1 cm distal to the main biceps 
branch, another branch emerged which innervated the brachialis muscle 
and continued further as the lateral cutaneous nerve of the antibrachium. 
This terminal branch is the distal musculocutaneous nerve. Under normal 
circumstances coracobrachialis-, biceps brachii and brachialis muscles will 
only receive innervation from the musculocutaneous nerve.

The median nerve followed the normal course and distribution as did the 
ulnar nerve and its branches (Figures 2 and 3).

DISCUSSION

Hollinshead (12) states that nerve fibres that normally run in the lateral 
section of the median nerve, can join the musculocutaneous nerve instead. 
These fibres will split away from the musculocutaneous nerve distally, to re-
join the median nerve.

Guerri-Guttenberg et al. (13) in their study of 56 foetal and adult cadavers, 
reported a total absence of the musculocutaneous nerve in two cases. They 
also reported a connection between these two nerves in 53.6% of the cases 
they investigated. Most of these connections were proximal to the point 
where the musculocutaneous nerve enters the coracobrachialis muscle 
(84.6%). Only 7.7% of connections in their study were distal to the nerve 
entry point into the coracobrachialis muscle. In 7.7% of cases reported, there 
were two connections between these two nerves. One proximal to the entry 
point and one distal to the entry point.

Kumar et al. (6) in their study of 50 separate upper limb dissections, reported 
a 28% incidence of connections between the musculocutaneous- and median 
nerves. Mostly it was only a single connection between these two nerves.

Zhang et al. (4) reported on a single case where there was no musculocutaneous 
nerve present. Instead, separate branches from the median nerve innervated 
the coracobrachialis-, biceps brachii- and brachialis muscles. 

Variations or total absence of the musculocutaneous nerve have also been 
reported by Bhattarai et al. (7); Fregnani et al. (14); Pacholczak et al. (8); 
Tomar et al. (9); Chauhan et al. (10) and Oluyemi et al. (11) but none of them 
described a case where the coracobrachialis muscle is innervated from the 
lateral cord and then the branching pattern between the musculocutaneous- 
and median nerves as described in this case. Although there were similarities 
to what was described by Zhang et al. (4) of the lower median nerve in the 
absence of the musculocutaneous nerve, no one described a coracobrachialis 
branch from the lateral cord and then the branching and re-joining between 
median- and musculocutaneous nerves, as was seen in this case. 

Any variation is clinically important. The coracobrachialis branch coming 
off the lateral cord can be significant. Surgeons are always looking for 
the musculocutaneous nerve entering the coracobrachialis as the most 
superficial and lateral branch of the brachial plexus in order to stay safely 
away from the other branches. The division and re-anastomosis between the 
musculocutaneous- and median nerves as described in this case will be of 
importance if there are any injuries at these levels. Fractures to the proximal 
humerus or any open wounds to this area with nerve damage will have 
different outcomes in comparison with a normal brachial plexus distribution.
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Figure 2) Lower axilla illustrating combined musculocutaneous / median 
nerve; biceps brachii branch (Bb); terminal musculocutaneous (MC) nerve, with 
brachial (Br) and antibrachial branches and median (Me) nerve on medial side.

Figure 3) Drawing showing the variation in the branching pattern of the right 
arm; Lat=lateral cord; Post=posterior cord; Med=medial cord; Ax=axillary 
nerve; Me=median nerve; Ul=ulnar nerve; Mc=musculocutaneous nerve; 
Cb=Coracobrachialis nerve; Bb=Biceps brachii nerve; Br=Brachialis nerve.


