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Knowing of anatomical variations is very important during surgery, autopsy and cadaver 
dissection in the axillary region. In this study, a unilateral variation of the brachial nerve plexus, 
which is characterized by the absent of the musculocutaneous nerve (MCN), was found in the 
right arm of a male cadaver. The MCN normally originates from the lateral cord of the brachial 
nerve plexus and innervates the anterior brachial compartment muscles and lateral coetaneous of 
the forearm. In this case, the lateral cord of the brachial plexus was joined to the median nerve at 
the level of coracoid process with no evidence of any nerve braches from lateral cord to the 
anterior brachial compartment muscles. These muscles were innervated from some branches of 
median nerve directly4T. 4T  
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         Introduction 

he brachial plexus is a somatic nerve plexus 
formed by intercommunications among the ventral 
rami of the spinal nerves C5-C8 and T1. The ventral 

rami of C5 and C6 unite to form upper trunk, C7 forms 
middle trunk and C8 and T1 unite to form the inferior 
trunk. Each of these three trunks divides into anterior and 
posterior divisions. All the posterior divisions unite to 
each other to form posterior cord. Anterior divisions of 
the upper and middle trunks get together to form lateral 
cord. The medial cord arose from anterior division of the 
lower trunk [1].  

The median nerve is formed by gathering of two roots 
from the lateral (C5, C6, C7) and medial (C8, T1) cords. 
Usually, the medial root embraces the third part of the 
axillary artery and unites the lateral root to form median 
nerve. The median nerve enters the arm at first lateral to 
the brachial artery. Near the insertion of coracobrachialis 
muscle, it crosses in front of the brachial artery 
descending medial to it and enters to the cubital fossa 
without receiving or arising any other branch [1-3].  

The MCN is one of the terminal branches of the lateral 
cord (fifth to seventh cervical ventral rami) of the brachial 
plexus. MCN usually pierces the coracobrachialis muscle 
and descends laterally between the biceps brachii and 
brachialis muscles and enters the front of the arm and 
continues as the lateral coetaneous nerve of forearm. It 
supplies the anterior brachial compartment muscles 
including bicepsbrachii, coracobrachialis and brachialis 
[1-3].  

According to the formation pattern of the brachial nerve 
plexus that several spinal nerves unite and divide, the 
wide anatomical variations are expected [4, 5]. In this 
regard, some cases have reported many variations in the 
number of spinal nerves, communicating branches and 

arising branches to form brachial nerve plexus [5]. 
However, there are few reports about the absence of 
terminal branches in brachial plexus such as MCN which 
are not similar to each others. Specially, the reported 
innervations of anterior brachial compartment muscles 
and their prevalence are not very clear [6]. Knowing of 
anatomical variations may provide valuable information 
about the paralysis caused by nerve impairment which 
helps avoiding the nerve impairment during surgery 
operations or the dissection of cadaver for training 
 
Case Presentation 
 

During a routine anatomical dissection of a formalin-
fixed Caucasian male cadaver in the students dissecting 
room of Mashhad University of Medical Sciences, an 
unusual unilateral variation was found in the right 
brachial nerve plexus which was characterized by the 
absent MCN. Generally MCN originates from the lateral 
cord of brachial nerve plexus and innervates the anterior 
brachial compartment muscles including coracobrachialis, 
biceps brachii, brachialis and lateral cutaneous of the 
forearm. In this case, lateral cord did not provide any 
motor branches to the anterior brachial compartment 
muscles and the MCN was absent completely. However, 
the above mentioned muscles were innervated by three 
motor branches of median nerve. Two out of three 
branches had the same origin with the upper position 
innervated coracobrachialis and biceps brachii muscles 
and the third branch had lower position rose from the 
median nerve for brachialis muscle (Fig. 1). Furthermore, 
the lateral cutaneous nerve of the forearm came from third 
branch of median nerve (Fig. 1). 
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Figure 1. Photograph of the anteromedial view of dissected right arm 
(present case). M: Median nerve, A: nerve to coracobrachialis muscle, 
B: nerve to bicepsbrachii muscle, C: nerve to brachialis muscle, L: 
lateral cutaneous of forearm. U: ulnar nerve 
 
Discussion 

Since the brachial nerve plexus is a complex structure 
variations in the course, its communications and 
distribution of its branches are common [4, 5]. The MCN 
is given off from lateral cord at the opposite of the lower 
border of the pectoralis minor muscle and pierces the 
coracobrachialis muscle and descends laterally between 
the bicepsbrachii and brachialis muscles to the lateral side 
of the arm. Just below the elbow it pierces the deep fascia 
laterally to the tendon of the biceps muscle and 
continuous as the lateral cutaneous nerve of the forearm 
[1-3, 7]. Several variations about the MCN on the basis of 
its origin, relations to the muscles of the arm, relations to 
the median nerve and its distributions have been reported 
by many researchers. 

 Regarding its origin, Tountas and Bergman reported 
that the MCN, in 90.5% cases, arose from lateral cord, in 
4% cases from the lateral and posterior cord, in 2% from 
the median nerve, in 1.4% cases as two separate bundles 
from the medial and lateral cords and in 1.4% cases from 
the posterior cords [5, 8]. According to the 
communications pattern between the MCN and median 
nerve, five variations types (Fig. 2) were described and 
classified by Le Minor as follow: 

Type 1: there is no communication between the median 
and MCN. Type 2: the medial root fibers of median nerve 
pass through the MCN and join the median nerve in the 
middle of the arm. Type 3: the lateral root fibers of medial 
root of median nerve pass through the MCN and after 
some distance, leave it to form the root of the median 
nerve. Type 4: the MCN fibers join the lateral root of the 
median nerve and after some distance the MCN arise 
from the median nerve. Type 5: the MCN is absent and 
the entire fibers of MCN passing through the lateral root 
and fibers to the muscles supplies by MCN branches arise 
directly from the median nerve [4, 9, 10].  

Some authors such as Venieratos and Anagnostopoulou, 
based on the point of entry of the MCN in to the 
coracobrachialis, have described three variations types: 
Type I, in which the communication is proximal to where 
the MCN pierces the coracobrachialis muscle (41%); type 
II, communication between musculocutaneous and 
median nerves is distal to the point of entry in to the 
muscle (45.4%); and type III, in which the 
communication and the nerve not perforating the muscles 
(13%) [11-13]. According to another investigations data, 
these communications incidences have been 15-30%, 3-
13% and 0-5% respectively [14, 15]. In addition, Loukas 
and Aqueelah added an additional type to Venieratos 
classification: type IV; communications were proximal to 
the point of entry of the MCN into the coracobrachialis 
and an additional communication took place, distally [16]. 
Other scientists published three types of connections 
between the MCN and the median nerve. Type1: Fusion 
of MC and median nerves. Type2: One, two or three 
connecting branch between the musculocutaneous and 
median nerves [17]. 

 

 
Figure 2. Schematic illustrations show five variation types of Le Minor classification. MF: medial cord, LF: lateral cord, MC: musculocutaneous, U: ulnar 
nerve, B: brachial muscle, BB: bicepsbrachii, CB: corachobrachial muscle 
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Kosugi et al. grouped the branching pattern of the MCN 
in to five groups including pattern without 
communication, communicating branch from the MCN to 
median nerve, a branch from median nerve to MCN, both 
reciprocal communication and other pattern [18].Yang et 
al. arranged the innervations of biceps and brachialis 
muscles in to three types: Type I: a primary motor branch 
divided into two secondary nerve branches, each 
innervating the long and short head of biceps bracheii, 
separately. Type II: two primary motor branches from the 
main MCN trunk. The proximal branch innervates the 
short head of the biceps and the distal branch innervates 
the long head of the biceps. Type III: primary motor 
branch from the main musculocutaneous nerve trunk that 
divides into two secondary branches to individually 
innervate the two heads of the biceps, plus an additional 
primary branch, distal to the former that innervates the 
distal part of the biceps at its common belly [19, 20]. 
When the MCN was absent, a communicating branch 
from the median to ulnar nerves was found in the forearm 
and the long thoracic nerve including the fibers from CR5R 
and CR6 R[21]. But in the present case, there was not found 
any communicating branch with the ulnar nerve and the 
long thoracic nerve formed by the fibers from CR6R to CR7R. 
Other scientist stated a case in which the lateral fasciculus 
stabbed the coracobrachialis muscle and then one of its 
terminal branches joined the medial root forming the 
median nerve [22].  

In our case, no MCN was observed. Although other 
scientists stated the absence of the MCN variations, but in 
their cases, the motor nerve to coracobrachialis arose 
from the lateral cord, and the motor nerves to the biceps 
brachii and brachialis arose from the median nerve [13]. 
Although above mentioned variation is similar to the 
present case but in the present case the entire anterior 
brachial compartment muscles were directly innervated 
by the nerve branches originated from the median nerve. 
The present case is comparable to the type 5 of Le Minor 
classification but does not completely coincide with it. In 
our case, we found that in the right upper limb of a male 
cadaver the median nerve had two roots and the MCN 
was absent and the entire fibers of the MCN passed 
through the lateral root. According to our data, we 
propose an additional type to the Le minor classification: 
type VI; the MCN is absent and the entire fibers of MCN 

pass through lateral root and fibers to the muscles 
supplies by MCN branches, arise from the median nerve 
by two branches (Fig. 3). 

 
 

Figure 3. Schematic illustration shows a suggested additional variation 
type to the Le Minor classification. MF: medial cord, LF: lateral cord, 
LAC: lateral ante brachial cutaneous nerve, MC: musculocutaneous, U: 
ulnar nerve, B: brachial muscle, BB: bicepsbrachii, CB: corachobrachial 
muscle 

 
Finally, it is concluded that there are different variations 

in the MCN; median nerve and anterior brachial 
compartment muscles innervations. Knowledge of the 
possible anatomical variations, especially in the brachial 
plexus such as absence of MCN has clinical importance 
especially in traumatology, in relations to repair 
operations, autopsy and dissection of cadaver during 
medical student training0T.  
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