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Anatomical variation of median nerve:
cadaveric study in brachial plexus
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Abstract: Median nerve is formed by lateral root from lateral cord and medial root from medial cord of brachial plexus.
Formation of median nerve occur in front or lateral to axillary artery in axilla. In the present study we observed anatomical
variations of median nerve formation in the brachial plexus. We examined formalin fixed 60 upper limbs from 30 adult
cadavers (15 males and 15 females) which were above the age 40 years from the department of Anatomy. All the cadavers were
dissected on both sides according to Cunningham’s Manual of Practical Anatomy. Normal formation of median nerve by
two roots noted in 42 (70.0%) of upper limb specimen. Variation of median nerve formation noted in 18 (30.0%) upper limb
specimen. Three roots taking part in the formation of median nerve in 13 (21.7%) upper limb specimen where additional
root coming from lateral cord of brachial plexus. Four roots taking part in formation of median nerve in 3 (5.0%) upper limb
specimen, where additional roots coming from lateral cord and posterior cord of brachial plexus. Lateral root crossed the
axillary artery anteriorly to join with medial root lying medial to axillary artery. The median nerve formed medial to third
part of axillary artery. Additional communication with musculocutaneous nerve with median nerve seen in 2 (3.3%) upper
limb specimen. Knowledge of such anatomical variations is of interest to the anatomist and clinician alike. Surgeons who
perform procedures involving neoplasm or repairing trauma need to be aware of these variations. Median nerve variation
may lead to confusions in surgical procedures and axillary brachial plexus nerve block anesthesia.
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Introduction

The brachial plexus supplies the upper limb and is formed
by union of the ventral rami of the lower four cervical and
first thoracic spinal nerves (C5-T1). It consists of roots,
trunk, division, and cords. The fourth cervical ventral ramus
frequently gives a branch to the fifth as pre-fixed type and
the first thoracic ventral ramus often receives a contribution
from the second thoracic ventral ramus as post fixed type
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[1, 2]. The ventral rami of C5 and C6 join to form the upper
trunk, C7 becomes the middle trunk, and C8 and T1 form
the lower trunk. These three trunks just above or behind the
clavicle bifurcate into anterior and posterior divisions. All of
the posterior divisions form the posterior cord. The lateral
cord is formed by the union of the anterior divisions of the
upper and middle trunk. The medial cord is formed as a
continuation of the anterior division of the lower trunk [3, 4].
Median nerve is formed by union of two roots, lateral root
and medial root coming from lateral and medial cord of bra-
chial plexus respectively. Formation of median nerve occur
in front or lateral to axillary artery in axilla [5]. The medial
root of the nerve crosses from lateral to medial anterior to
third part of the axillary artery superficially. In the arm the
median nerve crosses anterior to the brachial artery from
lateral to medial side, and enters the cubital fossa along with
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Fig. 1. Photograph of formation of median nerve (MN) by two roots.
LC, lateral cord; LR, lateral root; MR, medial root; MCN, musculo-
cutancous nerve; AA, axillary artery; BB, biceps brachii muscle; CB,

coracobrachialis muscle; UN, ulnar nerve.

the brachial artery. Formations and anomalies of the nerves
of the upper limb have been described by many authors [6].
Nerve variations of the upper limb are very important in
routine surgery and during radical neck dissections where
these variations are more prone to injury [7]. These varia-
tions may also help in interpretation of a nervous compres-
sion having unexplained clinical symptoms.

However, in the present study we are reporting multiple
variations of median nerve during the routine dissection.
Understanding these anatomical variations of the brachial
plexus, will append to existing knowledge explaining its
morphological and clinical significance.

Materials and Methods

During routine dissection of axilla of embalmed adult
cadavers in the department of Anatomy, we studied 60 upper
limbs in 30 cadavers (15 males and 15 females) which were
above the age 40 years. All the cadavers were dissected on
both sides according to Cunningham’s Manual of Practical
Anatomy [8]. Skin, superficial fascia and deep fascia were
separated and various muscles were reflected, to visualize
the formation of median nerve and its variation. The cadav-
ers studied did not show any gross anomalies or evidence of
surgical procedures on the skin around the area dissected.
Visual observations were preserved with digital photography
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Fig. 2. Photograph of formation of median nerve (MN) by three

roots. LC, lateral cord; AA, axillary artery; AV, axillary vein; CB,
coracobrachialis; MCN, musculocutaneous nerve; LR1, lateral root
first; LR2, lateral root second; MR, medial root; UN, ulnar nerve.

and were recorded. The study was approved by the ethical
committee of the institute (Id no: KMC/IEC/2021-35) and
the informed consent was waived.

Results

The macroscopic examination of brachial plexus for the
presence of median nerve variation was done among the
60 upper limbs. Normal formation of median nerve by two
roots noted in 42 (70.0%) upper limb specimen seen in Fig. 1.
One root coming from lateral cord and another root coming
from medial cord of brachial plexus. Variation of median
nerve formation noted in 18 (30.0%) upper limb specimen.
Three roots taking part in the formation of median nerve
in 13 (21.7%) upper limb specimen where one root coming
from medial cord and two roots coming from lateral cord
of brachial plexus seen in Fig. 2. Four roots taking part in
formation of median nerve in 3 (5.0%) upper limb specimen,
where additional three roots coming from lateral cord of bra-
chial plexus seen in Fig. 3 and additional roots coming from
posterior cord of brachial plexus seen in Fig. 4. Lateral root
crossed the axillary artery anteriorly to join with medial root
lying medial to axillary artery. The median nerve formed
medial to third part of axillary artery. Communication with
musculocutaneous nerve with median nerve in 2 (3.3%) up-
per limb specimen seen in Fig. 5.
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Fig. 3. Photograph of formation of median nerve (MN) by four roots.
LC, lateral cord; AA, axillary artery; AV, axillary vein; CB, coraco-
brachialis; SHBB, small head of biceps brachii muscle; PMn, pectoralis
minor muscle cut end; MCN, musculocutaneous nerve; LR1, lateral
root first; LR2, lateral root second; LR3, lateral root third; MR,
medial root; UN, ulnar nerve; MCNFA, musculocutaneous nerve of
forearm.

Fig. 4. Photograph of formation of median nerve (MN) by four roots.
LC, lateral cord; PC, posterior cord; MC, medial cord; AA, axillary
artery; MCN, musculocutancous nerve; LR, lateral root; MR, medial
root; Arl, first additional root; Ar2, second additional root; UN,
ulnar nerve; RN, radial nerve.

Discussion

Brachial plexus variation may occur in the formation of
trunks, division, cords and terminal branches [9]. Forma-
tions and anomalies of the nerves of the upper limb have
been described by many authors [10-12]. Formation of medi-
an nerve by two lateral and one medial root is reported ear-
lier [13, 14]. In the present study we found unusual formation
of median nerve by three and four roots from medial and
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Fig. 5. Photograph of formation of median nerve (MN) and com-

munication with musculocutaneous nerve (MCN) (arrow). AA,
axillary artery; LR, lateral root; MR, medial root; UN, ulnar nerve;
PMn, pectoralis minor muscle cut end; BB, biceps brachii muscle; CB,
coracobrachialis muscle.

lateral cord of brachial plexus. We also find additional roots
taking part in formation of median nerve from posterior
cord of brachial plexus. No previous study reported this kind
of variation of median nerve formation. Such cases of origin
of median nerve may lead to confusions in surgical proce-
dures and nerve block anesthesia. Median nerve was formed
by three roots where two roots came from lateral cord and
one from medial cord. The formation of median nerve noted
in the axilla and also in the arm [15]. Pais et al. [16] reported
that median nerve formation by three roots in the axilla. In
the present study it has been observed that three roots taking
part in the formation of median nerve in 13 (21.7%) upper
limb specimen where one root coming from medial cord and
two roots coming from lateral cord of brachial plexus. Uzun
and Seelig (2001) [17] reported that median nerve formed by
four roots where three roots coming from lateral cord and
one root coming from medial cord of brachial plexus. In the
present study four roots taking part in formation of median
nerve in 3 (5.0%) upper limb specimen where additional
root coming from lateral cord and posterior cord of brachial
plexus.

Present study also reported three roots from lateral cord
and one root from medial cord of brachial plexus. We also
find two additional roots from the posterior cord of brachial
plexus along with lateral root and medial root of median
nerve formation. No previous study found this kind of me-
dian nerve formation. Normally median nerve runs on the
lateral side of axillary artery. Medial root crosses the axillary
artery to join the lateral root. Haviarova et al. (2001) [18] re-
ported that formation of median nerve was posterior to axil-
lary artery. Pandey and Shukla (2007) [19] reported median
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nerve formation medial to third part of axillary artery in 4.7%
cases. In the present study the lateral root crossed the axil-
lary artery anteriorly to join with medial root lying medial
to axillary artery. The median nerve formed medial to third
part of axillary artery. Knowledge of such variation has clini-
cal importance especially in post-traumatic evaluations and
peripheral nerve repair. The communications between mus-
culocutaneous and median nerve are also well documented
[20, 21]. In the present study communication was present be-
tween the median nerve and musculocutaneous nerves. The
interpretation of the nerve anomaly of the arm requires con-
sideration of the phylogeny and development of the nerves of
the upper limb. Communication between the median nerve
and musculocutaneous nerves is considered as a remnant
from the phylogenetic or comparative point of view [13]. Em-
bryologically upper limb buds lie opposite to the lower five
cervical and upper two thoracic segments. During the buds
formation ventral rami of the spinal nerve penetrate into the
mesenchyme of the limb buds and establish intimate contact
with differentiating mesodermal condensations. The early
contact between nerve and muscle cell is a prerequisite for
their complete functional differentiation [22, 23]. The varia-
tions could arise from circulatory factors at the time of fu-
sion of brachial plexus cord. In human, the forelimb muscles
develop from the mesenchyme of the para-axial mesoderm
during fifth week of embryonic life [22]. The axon of spinal
nerve grows distally to reach the limb bud mesenchyme. The
peripheral process of the motor and sensory neurons grows
in the mesenchyme in different directions. Once formed, any
developmental differences would obviously persist postnatal-
ly [23]. As the guidance of the developing axons is regulated
by expression of chemo-attractants and chemo-repellants in
a highly coordinated site specific fashion, any alteration in
signaling between mesenchymal cells and neuronal growth
cones can lead to significant variations [24]. Variation of
median nerve is very common and clinician and anatomist
must know about these variations.

In conclusion, median nerve formation may arise from
more than two roots in the brachial plexus. Contribution of
three roots for median nerve formation are more common.
Median nerve variation is essential to anatomist and clini-
cian during surgical exploration in the axilla and nerve block
anesthesia. It also helps in diagnosis of peripheral neuropa-
thy in traumatic injuries.
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