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Abstract: Brachial plexus has been elaborately described in all conventional anatomy textbooks. Unfortunately,
there is paucity of description of the variations related to brachial plexus in conventional textbooks of anatomy.
Hence, the research reports are the only source of information. The present review was conducted by searching
databases such as Pubmed, Science Direct and Google. All studies and reports pertaining to live humans and
cadavers in the Asian region were selected for the review. It was mandatory for all studies to be published in
any international English medium journal irrespective of the region where the study was performed. All brachial
plexus anomalies reported from outside the Asian continent were excluded. The knowledge of brachial plexus
anomalies is important for anatomy teaching and proper clinical diagnosis. The present review discusses the
clinical implications of brachial plexus anomalies in the Asian continent.
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INTRODUCTION arm of forearm and the ulnar nerves. The posterior cord

Brachial Plexus Anatomy: The anterior rami of C5-C8 and thoracodorsal nerve, axillary and radial nerves. 
T1 nerves form the root of the brachial plexus. The root of
the brachial plexus traverses a course between the Anomalies Related to the Trunk of Brachial Plexus:
anterior and middle scalene muscles. At the inferior part There are reports of middle trunk were formed by union of
of  the neck, there is formation of three trunks by the C7 and C8 roots and lower trunk was formed by only T1
roots. The union of C5 and C6 roots form the superior root [2]. The same study observed the upper and lower
trunk, C7 continues as middle trunk whereas union of C8 trunk to be fused in one specimen. There are reports of
and T1 forms the  inferior trunk [1]. Each trunk divides formation of upper trunk formed by C5, 6, 7 while C8,T1
into anterior and  posterior divisions. As a general rule, formed the lower trunk with the middle trunk being absent
the anterior division innervates the anterior or flexor [3]. Fusion of the upper and middle trunk has been also
compartment of the upper limb whereas the posterior reported in another Indian study [4]. Another study
division innervates the posterior or the extensor reported that fusion of the trunks may be more common
compartment [1]. than even thought of Toshio et al. [5]. 

The anterior divisions of the superior and the middle
trunk join to form the lateral cord whereas the anterior Anomalies Related to the Formation of Cords of Brachial
division of the inferior trunk continues as medial cord. Plexus: An earlier study conducted in the Japanese
The posterior division of all the three trunks join to form population found the upper trunk to be formed by the
the posterior cord [1]. The lateral cord gives off three anterior primary division of C5 and C6 and a thin branch
branches i.e. lateral root of median, lateral pectoral nerve (0.5 mm in diameter) from C4, while the middle trunk was
and musculocutaneous nerves. The medial cord gives off formed by the C7 and the inferior trunk was formed as
five branches i.e. medial pectoral nerve, medial root of usual by C8 and T1 [6]. Japanese researchers observed
median, medial cutaneous nerve of arm, medial cutaneous the   union  of  anterior  division  of  the  medial  cord  with

gives off upper and lower suprascapular nerves,



Middle-East J. Sci. Res., 21 (2): 328-333, 2014

329

medial root of the medial nerve [7, 8]. A Korean study There are reports of MN having additional
found the entire lateral cord to be joined to the median contribution from the lateral cord which was detected in
nerve with an associated anomaly of absence of a 55-year-old male cadaver of Indian origin [15].
musculocutaneous nerve [8]. Interestingly, in the same study it was observed that the

Median Nerve: A root from the lateral (C5, 6, 7) and medial the right upper limb, instead of being positioned
(C8,T1) embrace the third part of the axillary artery form anterolaterally [15]. Another study observed the fibres of
the median nerve [9]. The median nerve first enters the the lateral  root  running  along  with the medial cord of
arm lateral to the brachial artery, thereby crossing the the brachial plexus to wind around the axillary artery from
insertion of  corcobrachialis  either  anterior or posterior the posterolateral to the anteromedial direction [16].
to the artery. It then descends to the cubital fossa where Interestingly, majority of the brachial plexus anomalies
it traverses a course posterior to the bicipital aponeurosis were reported on the right side while few have been
and anterior to the  brachialis [9]. The median nerve reported on the left side [17]. Another research study
passes between the two heads of pronator teres muscle. observed the MN to have an additional contribution from
The anterior interosseous nerve is given off from the the lateral cord [18]. A Japanese study observed entire
median nerve posteriorly between the heads of the anterior division of the middle trunk of the brachial plexus
pronator teres muscle. Its branches innervate the flexor to cross the axillary artery and join the medial root of the
muscles of the forearm. In the wrist, it passes deep to the median nerve which was the continuation of the medial
flexor retinaculum. cord  after  the  cord  branched  off the ulnar nerve [5].

Anomalies  Related to the Median  Nerve: An  earlier pierced the coracobrachialis muscle.
study reported the  median nerve to be  formed by the Usually, the median nerve does not innervate the
contribution of two lateral roots and one medial root [10]. coracobrachialis which is otherwise innervated by the
In this case, the median nerve innervated the biceps and musculocutaneous nerve. Research studies also reported
brachialis which are otherwise innervated by the the median nerve innervating muscles of the anterior
musculocutaneous nerve. Another study also reported compartment of arm in the absence of musculocutaneous
the median nerve to be formed by contribution of two nerve in 11.2%  superior extremities Budhiraja et al. [19].
roots from the lateral cords and one from the medial cord In such cases, involvement of median nerve may result in
[11]. There are reports of median nerve being formed all total loss of actions of the muscles of both arm and
three roots [12]. Another study found the median nerve to forearm.
be formed on the left side of a cadaver by the lateral root Communication  between  the   median   nerve  and
only [13]. the musculocutaneous nerves are  also commonly seen.

According to an earlier report, although the brachial A previous study observed a communication between the
plexus was formed from C5, C6, C7, C8 and T1 roots, the median nerve and the musculocutaneous nerve close the
upper trunk was formed by C5 and C6 but before joining origin of the medial artery [20]. An earlier research
the C6, the C5 gave a direct branch to the subclavius observed the complete absence of the lateral root [21].
muscle and the dorsal scapular nerve. The same study
showed C6 to give rise to two  small  direct branches to Radial Nerve: The radial nerve originates from the
the pectoralis minor and a large branch to the latissimus posterior cord (C5, 6, 7, 8, T1). It is the largest branch of
dorsi muscle [14] There was a communication observed the brachial plexus which descends posterior to the third
between the musculocutaneous and median nerves in the part of the axillary artery. It passes through the radial or
same report. The authors described the variation as a type spiral groove of the humerus. Fractures involving the
III where the communication between median and middle  third of  shaft involves  injury  to  the  radial
musculocutaneous nerves were present distal to the entry nerve. It pierces the intermuscular septum to enter the
of musculocutaenous nerve into the coracobrchialis anterior compartment and then anterior to the lateral
muscles [14]. The authors also described the medial epicondyle, it  gives  off  superficial and deep branches
pectoral nerve to arise from C6 root. It also gave branches [9]. The branches of radial nerve innervate extensor
to the pectoralis minor according to the same report. compartment of the arm and the forearm.

median nerve was located medially to the axillary artery on

The same study found that there was no MCN which
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Anomalies Related to the Radial Nerve: In one of the associated with higher bifurcation of the brachial artery
research studies, the radial nerve was formed from the [26]. In another study, the absence of musculocutaneous
anterior and posterior divisions of the posterior cord [22]. nerve was associated with a medial cutaneous nerve of
This study was contrary to an earlier study which showed arm and medial cutaneous nerve of forearm arising as a
the posterior cord to divide into two to enclose the common  trunk but were separated in the middle of  the
suprascapular artery [23]. arm [27]. Another study reported the absence of

Axillary Nerve: It originates from the posterior cord with the median nerve to be formed in the upper part of the
the fibres derived from C5,6 roots ventral rami. In its arm, anterior to the brachial artery and innervating the
course, it is first lateral to the radial nerve and posterior to biceps, coracobrachialis and brachialis muscles. Another
the axillary artery and then traverses the quadrangular Thai study observed small branches from the first and
space.  It   gives off  anterior  and  posterior  branches. second intercostobrachial nerves to be present under the
The axillary nerve innervates the deltoid, teres minor and cover of anomalous duplicated axillary arch muscles [29].
triceps muscles. The axillary nerve has its anterior branch Thus, it is not uncommon to find nerve anomalies with
winding round the surgical head of the humerus and all other associated variations.
fractures at this part involves the axillary nerve damage. An Indian study reported the bilateral absence of
The axillary nerve is also injured in faulty injections to the musculocutaneous nerve on both sides of a 43-year-old
deltoid muscle. female cadaver [30]. The authors also found similar

Anomalies Related to the Axillary Nerve: The isolated cord which innervated the coracobrachialis in the absence
anomalies related to axillary nerve are rare. However, a of musculocutaneous nerve [30]. According to earlier
past study reported a bilateral anomaly of the axillary research studies, in case the musculocutaneous nerve is
nerve branching into terminal branches before entering absent, the muscles of the arm are innervated by the
the quadrangular space of arm and the nerve did not median nerve [31]. Usually, the musculocutaneous nerve
traverse the quadrangular space [24]. pierces the coracobrachialis mucle but a Korean study

Musculocutaneous Nerve: The musculocutaneous nerve coracobrachialis muscle [32]. The same study observed
originates  from  the  lateral  cord  of the brachial plexus. that the musculocutaneous nerve was rudimentary in the
It innervates the BBC muscles i.e. biceps, brachialis and right arm and all branches originated from the median
the coracobrachialis muscles. In case of injury to the nerve separately [32]. 
musculocutaneous nerve, the flexion of the arm produced Japanese  anatomists also  reported  in their  study,
by the BBC muscles are affected. the musculocutaneous nerve not to pierce the

Anomalies Related to the Musculocutaneous Nerve: An cord of the brachial plexus and the median nerve were
earlier study reported the musculocutaneous nerve nerve contained in a common sheath of connective tissue [33].
to be absent on the right upper limb of a 54-year-old male
cadaver [25]. In the same study, it was observed that after Embryological Explanation for Nerve Anomalies Related
the origin of the lateral pectoral nerve, the lateral cord to Brachial Plexus: The development of forelimb muscles
continued as lateral root of median nerve with another in the human limb may be explained by the regional
branch joining the ulnar and median root of the median expression of five Hox D genes [34]. It is presumed that
nerve [25]. In the absence of the MCN, the arm muscles the development of the brachial plexus involves a single
were supplied by the median nerve. radicular cone of axons of spinal nerves and these nerves

There are other studies on the absence of the organize themselves to form dorsal and ventral divisions
musculocutaneous nerve on the right side of a 65-year-old [35]. The nerve fibres of C5, 6 may take an abnormal
male cadaver of Indian origin [26]. Interestingly, the same pathway [36] Neurobiotaxis has been attributed to this
study reported a direct branch from the lateral cord abnormal pathway [11, 36]. It has been thought absence
supplying the coracobrachialis in the absence of of MCN may be the remnant of the primitive nerve supply
musculocutaneous nerve [26]. The variations were of the arm [37].

musculocutaneous nerve [28]. The same study reported

findings with respect to a direct branch from the lateral

found that musculocutaneous nerve did not pierce the

coracobrachialis rather the musculocutaneous , the lateral
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