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ABSTRACT
Aim: A complicated network of arrangement of brachial plexus lead to frequent variations in this region. Therefore, a careful 
dissection of cadavers was performed during routine dissection classes of first year MBBS students. 
Case Report: During dissection of right arm of a 50 year old male cadaver the median nerve was found to be formed by the 
union of three roots instead of normally described two. An additional lateral root originated from the lateral cord of the brachial 
plexus.  The medial root united with one lateral root in the axilla, lateral to the axillary artery to form the main trunk of the median 
nerve. The additional lateral root travelled independently in arm and pierced the coracobrachialis muscle without supplying it 
and then joined the main trunk of median nerve in the lower one-third of the arm. This type of variation in the median nerve is 
uncommon.
Discussion: Variations in median nerve are documented in the literature but the present case report is rare. 
Conclusion: A detailed knowledge of normal and variant anatomy of median nerve should be kept in mind for correct diagnosis 
and appropriate treatment.
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INTRODUCTION

The median nerve is formed in the axilla by fusion of two 
roots, the lateral and medial roots. Medial root of median 
nerve arises from the medial cord (C8,T1) of brachial plexus. 
The lateral cord (C5, C6, and C7) gives rise to lateral root 
of the median nerve. The two roots unite either anterior or 
lateral to the third part of the axillary artery.1 Median nerve 
then enters the arm lateral to the brachial artery. At the level 
of insertion of coracobrachialis muscle, it crosses the artery 
in front of it and then descends medial to it up to the cu-
bital fossa. It enters the forearm between the two heads of 
pronator teres muscle. A high percentage of variations in the 
formation of median nerve have been reported. It includes 
the presence of additional roots, formation of the nerve in 
the arm and formation medial to axillary artery.2 The present 

case, reports an unusual formation of median nerve by three 
roots. The knowledge of these anatomical variations is of 
great importance to the surgeons in order to avoid injury to 
the median nerve during neck and axilla surgery.

CASE REPORT

During dissection of right arm of a 50- year old male cadav-
er, an additional third root of the median nerve was found. 
The main trunk of median nerve was formed by the union 
of the medial root and one lateral root in the axilla, lateral 
to the axillary artery. The additional root originated from the 
lateral cord, it travelled independently in arm and pierced the 
coracobrachialis muscle without supplying it and then joined 
the main trunk of median nerve in the distal one-third of the 
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arm (Figure 1 & 2). The further course of median nerve in 
the arm was normal. The course and pattern of supply of the 
median nerve in the forearm and palm was normal. The mus-
culocutaneous nerve showed no anatomical variation in the 
formation, course and supply. Vascular supply of the limb 
did not show any variation. No communication between the 
median and musculocutaneous nerves was observed. The 
formation, course and branching pattern of median nerve in 
the other limb was normal.

Figure 1: Photograph showing the formation of median nerve 
by the union of the medical root (MR) and lateral root (LR1) 
lateral to the axillary arery. The additioal lateral root (LR2) tra-
versing independently in the axilla (MN- Median nerve, AA- Ax-
illary artery, AV- Axillary Vein).

Figure 2: Photograph showing the coracobrachialis muscle 
(CB) pierced by additional lateral root (LR2) and joined the 
main trunk of median nerve (MN) in distal one-third of arm 
(MR-Medial root, UN- Ulnar nerve, AA- Axillary artery, AV- Axil-
lary vein, RN- Radial nerve, LR1- Lateral root, MCN- Muscu-
locutaneous nerve, BB- Biceps brachii).

DISCUSSION 

Formation of median nerve by two roots is seen in 48% to 
88.5% of cases.2 Whereas formation by three or more roots 
has been well documented in the literature. These additional 
roots arise usually from the lateral cord of the brachial plex-
us.3-5 The reported incidence of this variation ranges from 
14.2% to 20%.6,7 Rarely the additional root may arise from 
the medial cord or from the anterior division of the middle 
trunk of the brachial plexus.8,9 The median nerve may some-
times receive a communicating branch from the musculocu-
taneous nerve which is regarded by some authors as an ad-
ditional lateral root.10 Sontakee et al. (2011) described a case 
where the median nerve was formed by three roots, two roots 
from the lateral cord and the third root from the medial cord. 
The first lateral root joined the medial root in the axilla and 
the second lateral root joined the medial root in the arm to 
form the median nerve.11 Pais et al. (2010) reported the for-
mation of median nerve by three roots in their case study.12 
The two lateral roots joined the medial root in the axilla to 
form the median nerve. A similar variation was reported by 
Satyanarayana et al. (2009).5

Das and Paul (2005) observed in their case that the median 
nerve was formed by two lateral and one medial roots. The 
upper lateral root crossed the third part of axillary artery an-
teriorly to unite with medial root to from the median nerve in 
the axilla. The median nerve thus formed was related medial 
to the axillary artery.13 A high incidence of variations in the 
site of union has also been documented.2,7

In our case, the median nerve was formed by union of two 
lateral roots and one medial root. The main trunk of the me-
dian nerve was formed in the axilla and the second lateral 
root joined the main median nerve trunk in the lower third of 
arm. This type of variation in the formation of median nerve 
is rare.

The variations in the formation of median nerve had been 
explained on the basis of embryological development. In hu-
man, the forelimb muscles develop from the mesenchyme 
of the para-axial mesoderm during fifth week of embryonic 
life. The upper limb buds lies at the level of lower five cer-
vical and upper thoracic vertebrae. The axon of the spinal 
nerves then enters the mesenchyme of the limb buds and 
grows within it making an intimate contact with differenti-
ating mesoderm. This directional growth of nerve fibres is 
controlled by cell surface receptors such as neural cell adhe-
sion molecule (N-CAM) and L1 and transcriptional factors 
like cadherins.14,15

As the signalling of the developing axon is regulated by ex-
pression of these factors in a highly coordinated site specific 
fashion, any alteration in signalling between mesenchymal 
cells and neuronal growth cones can lead to significant vari-
ations.16



  Int J Cur Res Rev   | Vol 9 • Issue 2 • January 201731

Srivastava et.al.: Formation of the median nerve by an additional lateral root: embryological basis and its clinical implications

Knowledge about the variations in the formation of median 
nerve has clinical importance as these roots may be injured 
during surgery or trauma giving rise to unusual clinical 
symptoms. During brachial plexus block given by the anaes-
thetists, these variations may be responsible for failed or in-
complete nerve block.

CONCLUSION

Embryological basis of different variations should be kept in 
mind to arrive at correct diagnosis. The knowledge of such 
anomalies are very important for the surgeons performing 
procedures in the axilla as well as for anatomists for aca-
demic purpose.
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