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Clinically significant variations of the cords of the brachial plexus in relation to axillary artery
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Variations in the formation, course and distribution of brachial plexus are common and are well documented, but the
variation of the cords of brachial plexus in relation to axillary artery is rarely documented. Here a rare variation of the
cords of brachial plexus and the branches of the cords in relation to the axillary artery in the right upper limb of an
adult male cadaver is reported. The lateral, medial and posterior cords were present lateral to the axillary artery and all
the branches of the cords were also present lateral to the axillary artery. The musculocutaneous nerve was found not
piercing the coracobrachialis muscle. The clinical significance and the embryological reasons are discussed. Clinicians
and surgeons should be aware of such variations while performing surgical procedure in the axilla as the nerves are
more prone for injury. © IJAV. 2011; 4: 9-11.

Key words  [brachial plexus] [lateral cord] [medial cord] [posterior cord] [axillary artery]

Anatomical variations of the infraclavicular part of the
brachial plexus acquire clinical importance in posttraumatic
evaluations and exploratory interventions of the arm for
peripheral nerve repair. In the infraclavicular part of the
brachial plexus the cords lie posterior to the first part of the
axillary artery but, descending posterior to pectoralis minor,
they pass into positions relative to the second part of the
axillary artery which correspond to their names. The plexus
ends at the lower border of pectoralis minor by dividing
into a number of nerves [1]. The musculocutaneous nerve
arises from the lateral cord of the brachial plexus, passes
inferolaterally to supply and then pierce coracobrachialis.
It then descends between biceps and brachialis sending
branches to both [1].

Case Report

During routine dissection of an embalmed adult cadaver
in PSG Institute of Medical Sciences and Research,
Coimbatore, Tamilnadu, the present variation was observed
in the right upper limb. The pectoral region, axilla and
arm were dissected. The axillary artery and the cords
of the brachial plexus and the branches of the cords were
identified. The lateral, medial and posterior cords were
found lateral to the axillary artery and the branches of the
cords namely, the musculocutaneous nerve, lateral root and

medial root of median nerve, ulnar nerve, medial cutaneous
nerve of forearm, radial and ulnar nerves were all present
lateral to the axillary artery. The musculocutaneous nerve
was not piercing the coracobrachialis muscle. The median
nerve was formed by the union of lateral root from lateral
cord and medial root from medial cord, and both the roots
were present lateral to the axillary artery. The median nerve
crossed the axillary artery from lateral to medial, anterior to
the axillary artery and coursed medial to the brachial artery
in the arm. The ulnar nerve from the medial cord was found
to be lateral to the axillary artery and then it crossed the
axillary artery from lateral to medial and further it coursed
down medial to the brachial artery. The radial nerve from
the posterior cord was also present lateral to the axillary
artery and coursed down lateral to the axillary artery.

Variations of the brachial plexus and its terminal branches
are not uncommon and have been widely documented by
several investigators [2,3]. Satyanarayana et al. reported in
one case as all the three cords namely lateral, medial and
posterior cords of brachial plexus were noted to be lateral
to the third part of axillary artery [4]. In the present case
reported here also all the three cords were present lateral to
the axillary artery. The three cords of brachial plexus enter
the axilla and are arranged according to their names around



Figure 1. Cords are related lateral to axillary artery. (LC: lateral cord;
PC: posterior cord; MC: medial cord; A: axillary nerve; R: radial nerve;
MSC: musculocutaneous nerve; M: median nerve; UL: ulnar nerve; AA:
axillary artery; LR: lateral root of median nerve; MR: medial root of
median nerve)

the second and third part of axillary artery. But in the
first part of axillary artery, the relations are different; the
lateral and posterior cords lie lateral to the axillary artery,
whereas the medial cord lies behind the axillary artery [5].
In contrary to the above report, in the current case the three
cords —lateral, medial and posterior were found lateral to
the axillary artery. The lateral root of median nerve is the
largest branch of the lateral cord of brachial plexus, while
the medial root arises from the medial cord and crosses in
front of the axillary artery to join the lateral root. After
joining of both roots, the median nerve descends anterior
to the axillary artery and upper part of brachial artery to
reach the medial aspect of brachial artery in the distal half
of the arm [6]. In the present case, the median nerve was
formed by union of lateral and medial roots, both the roots
being lateral to the axillary artery. Ulnar nerve (C7,C8, and
T1) is a branch of the medial cord. In the axilla the ulnar
nerve descends between the third part of axillary artery and
axillary vein and lies on a more posterior plane than the
medial cutaneous nerve of forearm [5]. In contrary to the
above said report the ulnar nerve in the present case was
present lateral to the axillary artery and then it crossed the
axillary artery from lateral to medial and further coursed
down medial to the brachial artery. Nayak reported in one
case where the origin of the musculocutaneous nerve was
very low and it was not piercing coracobrachialis [7]. There
was also a report in one case where the musculocutaneous
nerve did not pierce coracobrachialis muscle in the left upper
limb and the nerve descended lateral to the brachial artery.
In the right upper limb the musculocutaneous nerve gave a
branch to coracobrachialis and then fused with the median
nerve for 2 cm after that, it separated from the median
nerve and without piercing the coracobrachialis muscle, it
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descended and supplied the muscles of the arm [8]. In the
present report also the musculocutaneous nerve was not
piercing coracobrachialis muscle and descended lateral to the
brachial artery and supplied the muscles of the arm. These
variations in the relationship of cords of the brachial plexus
and their branches with the axillary artery can be explained
embryologically. The upper limb buds lie opposite the lower
five cervical and upper two thoracic segments. As soon as
the buds form, the ventral primary rami of the spinal nerves
penetrate into the mesenchyme of limb bud. Immediately
the nerves enter the limb bud, they establish intimate
contact with the differentiating mesodermal condensations
and the early contact between nerve and muscle cells is a
prerequisite for their complete functional differentiation
[9,10]. The variations could arise from circulatory factors
at the time of fusion of the brachial plexus cords [11]. In
man, the forelimb muscles develop from the mesenchyme
of the para-axial mesoderm during fifth week of embryonic
life [10]. The axons of spinal nerves grow distally to reach
the limb bud mesenchyme. The peripheral processes of
the motor and sensory neurons grow in the mesenchyme
in different directions. Once formed, any developmental

Figure 2. Musculocutaneous nerve is not piercing coracobrachialis muscle.
(LC: lateral cord; CB: coracobrachialis muscle; MSC: musculocutaneous
nerve; BB: biceps brachii muscle)
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differences would obviously persist postnatally [9]. As
the guidance of the developing axons is regulated by
expression of chemoattractants and chemorepulsants in a
highly coordinated site-specific fashion, any alterations in
signaling between mesenchymal cells and neuronal growth
cones can lead to significant variations [12]. The variations
of the cords of brachial plexus and its terminal branches
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become important during surgical exploration of the axilla
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