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Case Report: Formation of Median Nerve by Three Roots  
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Atypical connections in the formation of the brachial plexus are prevalent and have been reported 
in different articles. The present report describes a case of variation of the median nerve observed 
in the Iranian male cadaver during routine trial dissection. There are three roots for median nerve. 
Median nerve is formed by joining two lateral and medial cords of brachial plexus. Third root of 
median nerve which is carried by musculocutaneous nerve 3 cm of coracobrachialis muscle and 
then it is separated from musculocutaneous nerve but instead of joining median nerve, it pierces 
coracobrachialis muscle and outs from a place near entrance point and joins median nerve in 
middle arm and normally passes the rest of its passage. It is important for medical staff to be aware 
of this variation while planning a surgery in the region of axilla or arm, as these nerves are more 
susceptible to be injured during operations.
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1. Introduction

he median nerve (MN) is a peripheral nerve 
in upper limb. MN consists of two branch-
es of medial and lateral cord and descends 
downward in front of the arm and passes 
superficial to the brachial artery from lateral 

to medial side. It reaches the cubital fossa along with the 
brachial artery and it is placed inside the artery. 

Routinely, it does not innervate any muscles in the arm. The 
musculocutaneous nerve (MCN) emanates from the lateral 
cord of brachial plexus then descends down and pierces cor-
acobrachialis muscle (CB) to innervate it and also innervates 
brachial and biceps brachii muscles. 

In forearm MCN innervates skin of the forearm through 
lateral cutaneous nerve of forearm without any link with 

other nerves [1]. Atypical connections in the formation of 
the brachial plexus are common and have been reported in 
the articles [2, 3].

In this study, formation of median nerve by three roots was 
introduced in a case report.

2. Materials & Methods

This study was conducted on a male cadaver in Department 
of Anatomy, Medical School, Tehran University of Medical 
Sciences. The brachial plexuses were dissected carefully and 
the present variation was observed in the left upper limb.

3. Results

 The present variation was observed in the left upper limb 
of male cadaver, during routine dissection in the anatomy 
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department of Tehran University of Medical Sciences. Ac-
cording to survey performed about the left axillary fossa, it 
was observed that first root of Medial cord and second root 
of Lateral cord was normal and in distance of 5.5 cm of cora-
coid process joined together and made main trunk of MN. 
Third root of MN by MCN was carried from 3 cm distance 
of CB and was separated from MCN but instead of joining 
MN in the beginning it pierced CB and passed out the mus-
cle at a point close to the entrance to CB muscle and joined 
to MN in Middle of arm. MN in the continuation of the path 
was in normal state (Figure 1). In addition, right axillary 
fossa in this cadaver was dissected, but nothing unusual was 
found. The right brachial plexus was normal (Figure 2)

4. Discussion

Unusual links between the MCN and the MN are the most 
common among all variations in brachial plexus [4]. Fibers 
of the MN transferred by the MCN, after short distance, 
leave the latter to join the main trunk [5]. Chauhan et al. 
(2002) have reported A third root (TR) of the MN emerged 
from the MCN and exactly joined the MN in 12.3 cm dis-
tal of the coracoid process, below the level of insertion of 
the CB. It was also reported that the MCN did not penetrate 
through CB [6], but in the present case MCN then bifurcates, 
both of which are entered to the CB. The links between the 
MCN and MN were classified and reported by Le Minor 
(1990) in five groups including [7]:

Type I: There are no connection fibers between the MCN 
and MN.

Type II: In this case, some fibers of medial root of MN 
are annexed with the lateral root of MN and constitute the 
main trunk of MN, the rest of the medial root fibers run in 
the MCN leaving it after a distance to join the main trunk 
of MN.

Type III: In this kind of variation the lateral root of the MN 
from the lateral cord is carried by MCN and separates it after 
a short distance and joins the main trunk of the MN.

Type IV: The fibers of the MCN adjoin with the lateral root 
of the MN. After some distance, the MCN separates from 
the MN.

Type V: The MCN is absent. The fibers of MCN transfer 
by the MN. 

The variation in present case is analogous to type III varia-
tion of Le Minor. 

Three kinds of connections between the MCN and MN in 
relation to the CB were only described by Venieratos and 
Anangnostopoulou (1998) including [4]: 

Type I: link between MCN and MN (proximal to the enter-
ing the MCN into the CB), 

Type II: This type is distal to the muscle 

Type III: In this type, the muscle wasn’t pierced by nerve 
and its communicating branch. 

Figure 1. Left Upper Limb (Median Nerve With Three Roots): Median nerve (MN)- Musculocutaneous-
nerve (MCN)- Coracobrachialis muscle (CBM)- First Root (FR)- Second Root (SR)- Third root (TR).
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According to top division, case of our study can be placed 
in type I.

Comprehension and learning of such variations in clinical 
items such as dissections, post traumatic evaluations of the 
arm, nerve grafting and neurophysiological evaluation are 
very important.

Cases such as shoulder dislocations, fractures of Humerus, 
coracoid process grafting and shoulder arthroscopies may 
damage the MCN and MN in this regions [8].

In the embryologic processes, motor axons reach at the 
base of developing limb bud in the 5th week of Intra Uterine 
Life [9]. Growth cones advancement trend constitute bra-
chial plexus in the upper limb. This advancement of growth 
cones is regulated by the expression of different factors in a 
specific fission [10]. This is the phase that is able to make 
different variations in brachial plexus.

This type of variations in the formation of brachial plexus 
is applied. Also, awareness of the normal and abnormal for-
mation of brachial plexus should be considered by neurosur-
geons to treat tumors and orthopedics for the cervical spine 
operations. 

Figure 2. Right Upper Limb (Right Brachial Plexus is Normal)
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