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Abstract

Brachial plexus are the bunch of nerves which are formed in the neck and axilla for supplying the upper limb. During routine
dissection of the axilla for academic purpose we have noticed the variation in the formation of lateral cord, median nerve and its
communications with the musculocutaneous nerve on both the upper limbs. The variations of brachial plexus even though they are common,
have got very important clinical and surgical importance, knowledge of which is very important for surgeons, orthopedicians and
anesthetists. An attempt has made to add the information of case to the existing knowledge in the literature.
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1. Introduction

Normally the union of the ventral rami of the fifth, sixth, seventh and eighth cervical nerves and first thoracic nerve form the brachial
plexus. These rami unit, divide and unit again to form the trunks, anterior and posterior divisions and the cords of brachial plexus and ultimately
these cords and their branches appear in the axilla grouped around the axillary artery®. 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 ?xillary artery which correspond to their names. The plexus ends at the lower border of pectoralis minor by dividing into a number of
nerves”.

Median nerve is formed by two roots derived from lateral cord and medial cord, which embrace the third part of the axillar artery, and
unite anterior or lateral to it. If the lateral root is small, the musculocutaneous nerve connects with the median nerve in the arm. Median nerve
supplies all the muscles of the forearm except flexor carpi ulnaris and ulnar half of the flexor digitorum profundus. In the hand it supplies thenar
muscles, radial two lumbricals and carries cutaneous sensations from palmar aspect of thumb, index, middle fingers and radial half o f ring finger.
Musculocutaneous nerve is the terminal branch of the lateral cord, arises at the lower border of the pectoralis minor. It pierces the
coracobrachialis muscle and enters the arm. It supplies coracobrachialis, biceps brachii and brachialis muscles and also skin on the lateral side of
the forearm. Musculocutaneous nerve has frequent variations. It may adhere for some distance to the median nerve and passes behind the biceps.
Some fibres of the median nerve may run in the musculocutaneous nerve, leaving it to join their proper trunk; less frequently the reverse occurs,
and the median nerve sends a branch to the musculocutaneous nerve?®.

The communication between musculocutaneous and median nerve is the most frequent of all the variations that could be observed in
the brachial plexus”.

Formation of median nerve by two lateral and one medial root is reported earlier®® and the communications between
musculocutaneous and median nerve are also well documented™°,

These variations of the cords of brachial plexus and its terminal branches become important for surgeons and anesthetists during
surgical exploration of the axilla and arm region to avoid damage to the important nerves™.

2. Materials and Methods

During routine dissection of well embalmed, around 50 years old adult male cadaver for teaching the first year medical undergraduate
students, we have observed the variations of lateral cord, its branches and median nerve on the both sides. The axillary region was meticulously
dissected and variant nerves were traced, observation was noted then photographed immediately.

3. Observations
3.1 Right side

Anterior divisions of the upper and middle trunk are seen in the axilla, united to form the lateral cord at the level of origin of lateral
thoracic and thoracoacromial trunk, i.e., at the level of 2™ part of the axillary artery. So the lateral cord is formed at lower level. The lateral cord
was present anterior to the axillary artery. The lateral cord is very short and measured 8 mms in length and immediately divides into
musculocutaneous nerve and lateral root of median nerve. The medial cord was situated posterior to the axillary artery. The median nerve was
formed at the level of second part of the axillary artery by the combination of lateral root and medial root from medial cord anteromedial to the
axillary artery and formation appeared like a clamp around the artery. Median nerve again joined by an additional root coming from the
musculocutaneous nerve at the level of third part of axillary artery. Distal to that again a small cutaneous twig was communicating between
median nerve and musculocutaneous nerve. Lateral pectoral nerve was arising from the anterior division of the upper trunk immediately below
the clavicle.
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Figure 1: Showing formation of lateral cord by the fusion of anterior divisions of upper and middle trunk around 2™ part of axillary
artery, formation of Median nerve by two roots from lateral cord and one root from medial cord on Right side.
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3.2 Leftside

Lateral cord is terminated by dividing into the thin lateral root of median nerve and thick musculocutaneous nerve at the level of
second part of axillary artery. Median nerve is formed by the combination of medial root from medial cord and lateral root from lateral cord
normally at the level of second part of the axillary artery. In the following course the thick musculocutaneous nerve and the median nerve again
joined together at the lower border of teres major to form a single nerve and continued into the arm, measuring 6.2cms. In the arm the single
trunk was medial to the coracobrachialis muscle and lateral to the brachial artery, finally terminated by dividing into muscul ocutaneous nerve and
median nerve. The musculocutaneous nerve later followed normal in course and distribution.

Figure 3: Showing the fusion of Median and Musculo-Cutaneous Nerve to forma Composite Nerve at the level of third part of axillary
artery on left side.
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4. Discussion

Gupta et al*? have reported that the formation of lateral cord was distal than usual, in relation to the second part of axillary artery
behind the pectoralis minor muscle by the union of anterior division of upper trunk and anterior division of middle trunk of brachial plexus. The
similar variation we have observed in our case on right side.

Valeria et al*® have found that the median nerve formed by 2 lateral roots and 1 medial root (from the medial cord) in 28 (52%) cases,
being 25 from male and 3 from female, 9 from white and 19 from black cadavers. In 4 cases, one of the two lateral roots came from the anterior
division of the middle trunk and 1 from the lateral cord. On the other 24 cases, the two lateral roots came from the lateral cord of the plexus. Darji
et al* have studied 100 limbs and in which one limb (1%) showed the formation of median nerve by two lateral roots and one medial root.
Dahiphale et al'® have observed the formation of median nerve by three roots in 5% of cases.

Sargon et al*® have described the formation of the median nerve by three roots on a male cadaver. In this case, the authors reported the
presence of two roots coming from the lateral cord, one of them with a very close course over the axillary artery. one must be aware that this kind
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of variation is more prone to injury in surgical operations of the axilla and that, the very close course of the second lateral root of the median
nerve to the axillary artery may lessen the blood supply of the upper extremity by compressing the vessel. This is to very similar to our case on
right side.

Le Minor et al*” have studied the variations of median and musculocutaneous nerves and classified the findings into five types. The
formation of median nerve by two roots in our case fits into type Ill variety and small communicating branches between median nerve and
musculocutaneous nerve in the right limb fits into type 11 variety. The musculocutaneous nerve joining with the median nerve trunk and in the
arm branched out again leaving the median nerve to supply the flexor of arm which we have observed in the left limb fits into type IV variety. It
was found sometimes that if lateral root was small and the musculocutaneous nerve was connected with median nerve in the arm*,

In a recent study by Choi et al® the communications between musculocutaneous nerve and median nerve have been broadly classified
into three types.4 In type I: the musculocutaneous nerve and median nerve were fused; in type I1: there was one connecting branch between the
musculocutaneous nerve and median nerve and in type Il1: two connecting branches were present between musculocutaneous nerve and median
nerve. Our observation on left side fits into type | variety and on right side into type Il variety.

Table 1: Shows the incidence of communications between the median nerve and musculocutaneous nerve in other studies.

Study Percentage
Darji et al” 6% (6/100)
Eglseder WA Jr, Goldman M™ 36%
Venieratos and Anagnostopoulou® 21% (16/79)
Asly Aktan® 11% (5/48)
Dahiphale.V.P™ 25% (5/20)

4.1 Embryological Basis

The upper limb muscles develop from mesenchyme of paraxial mesoderm in the fifth week of intrauterine life. The motor axons arrive
at the base of limb bud; they mix to form brachial plexus in upper limb. The growth cones of axons continue in the limb bud®!. As the guidance of
the developing axons is regulated by the expression of chemo-attractants and chemo-repulsants in a highly coordinated site specific fashion any
alterations in signalling between mesenchymal cells and neuronal growth cones can lead to significant variations®.

5. Conclusions

The anatomical variation in the median nerve has practical implication, since any injury caused to this nerve in the axilla or arm could
cause unexpected paralysis of the flexor musculature of the elbow and hypoesthesia of the lateral surface of the forearm. Knowledge on the
variations of the brachial plexus is also important during nerve blocks which are formed on infraclavicular part of brachial plexus. Normal
functioning of the limbs may not be altered by these variations, but it is important to remember these variations during performance of surgical
and anaesthesiological procedures®.The existence of communicating branches may be of importance in the evaluation of unexplained sensory
loss after trauma or surgical intervention in a particular area®.

The variations of brachial plexus in the axilla and arm are very important for general surgeons, oncosurgeons, vascular surgeons,
radiologists, orthopedicians and anaesthesiologists. Being anatomists feel very happy to add the information by presenting this case to the
existing knowledge in the literature.
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