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INTRODUCTION

According to the descriptions in the classical books, brachial plexus is 
formed by the ventral rami of the cervical nerves (C5, C6, C7, and C8) 

and the first thoracic nerve (T1). In other words, upper trunk C5 and C6, 
middle trunk C7 and lower trunk C8 and T1 form the brachial plexus.  As 
a variation, it may contain fibres of C4 (a pre-fixed plexus) and T2 spinal 
nerves (a post-fixed plexus). The divisions, which are formed as a result of the 
splitting of the trunks in the posterior triangle of the neck, join again in the 
axilla and form the cords named according to the neighbourhood with the 
axillary artery. Thus, the lateral cord is formed by the ventral division of the 
upper and middle trunks; medial cord by the ventral division of the lower 
trunk and posterior by the posterior division [1-3]. The peripheral nerves, 
which are responsible for the sensorial and motor innervation of the upper 
extremity, originate from the brachial plexus. But the nerves, which are 
responsible for the sensorial innervation of the region close to the shoulder, 
originate from the cervical plexus. The sensorial innervation of a small 
region in the medial side of the arm is provided by the intercostobrachial 
nerve [4,5].

The reported incidence of the brachial plexus variations, which can even 
differ between the upper extremities of the same person, is 13% and it is 
most commonly encountered between the median and musculocutaneous 
nerves [2,6-8].

The median nerve is usually formed by two separate roots originating from 
the lateral and middle cord and it passes through the arm without giving 
branches except for the branch, which innervates the brachial artery, and 
participates in the innervation of the forearm and the hand [3,6,9].

The musculocutaneous nerve, which originates from the lateral cord, 
passes through the biceps brachii and brachialis muscle after piercing the 
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coracobrachialis muscle and ends in the sensorial branch or in the lateral 
side of the forearm after innervating these three muscles [3].

The knowledge about the anatomical variations of the brachial plexus are 
essential for a correct regional anesthesia in the upper extremity, for a clear 
understanding about the clinical outcomes of the neural dysfunctions and 
for the prevention of the nerve injuries during the operations involving the 
axilla and humeral head [4,8,10].

Due to the clinical and surgical importance of the brachial plexus, we decided 
to introduce the variation affecting the median and musculocutaneous 
nerves, and the concomitant venous variation to the literature, which we 
observed in the Anatomy Lab of our medical school.

CASE REPORT

During a routine practice on the brachial plexus of a 65-year old male cadaver 
in our Anatomy Laboratory, we observed a communication extending from 
the lateral to the median nerve and decided to deepen the dissection.

The dissection of the axilla and the arm was carried out with an incision 
extending through the ventral axillary line. Following the cautious removal 
of the superficial and deep fasciae, the pectoral muscle was removed in order 
to expose the vascular and neural structures. 

We observed that the musculocutaneous nerve pierced the coracobrachialis 
muscle after giving the communicating branch in both extremities of our 
cadaver. Then it innervated the three muscles in the ventral region of the 
arm and continued as a lateral cutaneous nerve into the forearm.

After the isolation of the tract of the musculocutaneous and median 
nerves, we measured with the help of a caliper the distance between the 
lateral root of the median nerve and the communication originating from 
the musculocutaneous nerve, the thickness of the lateral root and the 
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communicating branch and the width of the median nerve before and after 
the median nerve and communicating branch unite.

The second lateral root on the right side was originating from the lateral 
cord at a distance of 31.31 mm to the lateral root. The width of the proximal 
and distal roots was 2.15 mm and 4.17 mm respectively. The diameter of the 
median nerve before and after it united with this second root was 3.62 mm 
and 6.24 mm respectively (Figure 1).

On the left side, an anastomotic branch was emerging from the 
musculocutaneous nerve at a distance of 18.78 mm to the median nerve. 
The thicknesses of the lateral root of the median nerve and the anastomotic 
branch were 3.81 mm and 3.08 mm respectively. The diameter of the median 
nerve before it united with this anastomotic branch was 3.45 mm and 5.37 
mm respectively (Figure 2).

According to the recommendation of Buch-Hansen, this branch should 
be considered as a second lateral root of the median nerve if it is thicker 
than the proximal nerve and as an anastomotic branch originating from the 
musculocutaneous nerve if it is thinner than the proximal nerve [1]. From 
this point of view, we decided that the communicating branch was originating 
from the lateral cord on the right side and from the musculocutaneous nerve 
on the left side.

We detected a second variation after the deepening of the dissection. In 
this bilateral venous variation; the medial brachial vein, which should be 
terminated into the basilic vein just at the distal of the level of the emergence 
of the median nerve, was terminating into the basilic vein after passing 
through two roots of the median nerve, which were joining from the lateral. 
However, the lateral brachial vein had a normal course on both sides.

DISCUSSION

It was reported that the brachial plexus is a variative part of the peripheral 
nerve system. The musculocutaneous nerve variations, which have an 
incidence of 6.25% according to the literature, are mainly divided into 
two groups: Its absence and the presence of a communication between the 
musculocutaneous and median nerves [3].

 Its absence does not cause any functional loss in the flexion of the arm or in 
the sensorial innervation of the forearm due to the fibers originating from 

other nerves. These fibers originate mostly from the median nerve and less 
frequently from the lateral root of the median nerve or from the lateral cord [6].

The most common one among all brachial plexus variations is the 
communicating branch between the median and musculocutaneous nerves 
with an incidence of 1.4%-63.5% [1,11].

 The nerve variations are important for the radiologists, anesthesiologists, and 
surgeons because of their clinical impacts. For example, an undetected absence 
of the musculocutaneous nerve may mislead a clinician, who tries to examine 
the results of an electromyography. Regarding the surgical interventions, the 
fibers of the musculocutaneous nerve may be damaged while the median 
nerve seems to be intact during the evaluation of the arm after a trauma or 
during the removal of a flap. The communicating branches affecting the 
musculocutaneous nerve are also important regarding the approach to the 
shoulder traumas and the evaluation of the nerve dysfunctions. The median 
nerve and its roots are close to the axillary vein, which is the upper limit in 
the axillary lymph node dissection, a routine procedure during the breast 

Figure 1) Musculocutaneous nerve pierces the coracobrachialis muscle after giving 
the communicating branch on cadaver right forearm. LR1 indicates the first lateral 
root of the median nerve, LR2 indicates the second lateral root of the median nerve, 
MR indicates the medial root of the median nerve, MN indicates the median nerve, 
MCN indicates the musculoctane nerve, LBV indicates the lateral brachial vein and 
CBM indicates the coracobrachialis muscle.

Figure 2) Musculocutaneous nerve pierces the coracobrachialis muscle after giving 
the communicating branch on cadaver left forearm. LR1 indicates the first lateral root 
of the median nerve, LR2 indicates the second lateral root of the median nerve, MR 
indicates the medial root of the median nerve, MN indicates the median nerve, UN 
indicates the ulnar nerve, MCN indicates the musculoctane nerve, LBV indicates 
the lateral brachial vein, MBV indicates the medial brachial vein, CV indicates the 
cephalic vein and CBM indicates the coracobrachialis muscle.
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carcinoma or melanoma operations. Trap neuropathies and injuries due to 
the unexpected origin, course, and distribution of the nerves are common in 
the presence of the variant nerves [1,6,10-12].

Because of the clinical importance, the incidence of the anatomical variations 
should be precisely classified in order to detect them easily. Venieratos 
and Anagnostopoulou conducted a study on 79 human cadavers. In this 
study, they divided this communication, which had an incidence of 13.9%, 
into three types according to the association with the coracobrachialis 
muscle. Type I: The communication was proximal to the entrance of the 
musculocutaneous nerve into coracobrachialis; Type II: The communication 
was distal to the muscle (most common); Type III: The nerve as well as the 
communicating branch did not pierce the muscle [1,8].

Uzun et al. conducted a study on 65 neonate cadavers, which did not have 
any visible external malformation and reported that there was a variative 
junction between C4 and C5 in 20 of the 130 examined brachial plexuses 
and a variative junction between the medial root of the median nerve and 
middle trunk in 14 of this 130 brachial plexuses. They also added that these 
variations were not affected by the gender and body side [13].

During the dissection of a 60-year old male cadaver, Sarıkçıoğlu et al. observed 
variations affecting both the nerve system and the circulatory system. They 
reported that the arterial variations were on the right side and there was 
a superficial brachial artery below the pectoralis minor muscle originating 
from the axillary artery. They also stated that there was a communicating 
branch between the musculocutaneous and median nerves on the left side 
of the same cadaver and an accessory nerve originating from the lateral cord 
innervated the coracobrachialis muscle [14].

Fazan et al. investigated on 27 cadavers the effect of the gender, ethnic 
differences, and right-left sides on the incidence of the variations 
and found out that there was no significant difference between these 
parameters. The brachial plexus received branches from C5 only in 13 
of the investigated 54 brachial plexuses and only in 3 cases, there was a 
contribution from T2. They did not observe any variation in the origins 
of the axillary and musculocutaneous nerves. The musculocutaneous 
nerve gave a communicating branch to the median nerve after piercing the 
coracobrachialis muscle in four cadavers. They also reported that the median 
nerve constituted of two lateral and one median roots in 28 cadavers. In 24 
of these 28 median nerves, both lateral roots originated from the lateral cord 
while in the remaining 4 median nerves, one of the lateral roots emerged 
from the ventral division of the middle trunk and the second one originated 
from the lateral cord [10].

During a routine dissection of a 50-year old cadaver, Kocabıyık et al. observed 
an accessory branch, which united with the median nerve after leaving the 
musculocutaneous nerve in the middle of the arm and passing through the 
biceps brachii and brachialis muscle.  In spite of the presence of this accessory 
branch, the biceps brachii and the brachialis muscle were innervated by the 
musculocutaneous nerve and this nerve continued through the forearm as 
the lateral antebrachial cutaneous nerve [15].

Sevinç et al. observed a variation affecting the formation of the median nerve 
during the dissection of a 55-year old male cadaver.  The lateral root of the 
median nerve was divided into proximal and distal branches after leaving the 
lateral cord. The proximal branch formed the median nerve after joining the 
medial root of the median nerve while the distal branch joined the median 
nerve. They have also added that they observed a communication connecting 
the musculocutaneous and median nerves in the same cadaver [9].

During the routine anatomical dissection of a male cadaver. Fregnani et 
al. determined that the lateral cord continued as the lateral root of the 
median nerve without giving the musculocutaneous nerve and all three 
muscles of the arm were innervated by the median nerve and that the only 
branch originating from the lateral fascicle was the lateral pectoral nerve. 
The cadaver did not have any other nervous system variation in the upper 
extremity, but the cephalic vein was terminated into the jugular vein instead 
of the axillary vein [6].

Sinha et al. conducted a study on 40 upper extremities and detected 5 
different variations: two upper subscapular nerves originating together with 
the lower subscapular nerve from the upper trunk (n=1); axillary and upper 
subscapular nerves originating from the upper trunk (n=1); the median 
nerve was comprised of three roots – two from the lateral cord and one from 

the medial cord (n=1); the ulnar nerve was formed by two roots (n=1); a 
communicating branch extending from the musculocutaneous nerve to the 
median nerve [1,11].

Claassen et al. investigated 167 upper extremities and detected brachial plexus 
variations in 60 extremities. They reported that the variations were observed 
most frequently in the median nerve (46 cases) and in the musculocutaneous 
nerve (13 cases). They also added that the most common variations were 
as follows: the musculocutaneous nerve did not pierce the coracobrachialis 
muscle, the nerve had two roots and gave fibers to the median nerve [7].

During a routine anatomical dissection, Nascimento et al. determined 
a variation in the upper extremity of a male cadaver: First, as usual, the 
musculocutaneous nerve originated from the lateral cord and then pierced 
the coracobrachialis muscle and formed the lateral antebrachial cutaneous 
nerve together with the motor branches of the biceps brachii and brachialis 
muscles. But then it united with the median nerve in the middle of the arm [16].

Nasrabadi et al. dissected an Iranian male cadaver and observed an 
unexpectedly thin musculocutaneous nerve, which originated from the lateral 
cord before piercing the muscle on the ventral face of the coracobrachialis 
muscle and gave a communicating branch to the median nerve [3].

Gelmi et al. observed a communicating branch during a routine anatomical 
dissection, which was extending from the musculocutaneous nerve to the 
median nerve after passing through the coracobrachialis muscle.  In the 
same upper extremity, the biceps brachii was atrophic although there was no 
variation related to the innervation of the muscle by the musculocutaneous 
nerve [8].

In our case, the communicating branch united with the median nerve before 
piercing the coracobrachialis muscle like in the observations of Sevinç et al. 
and Gelmi et al. This variation was also consistent with the Type I described 
by Vanietratos and Anagnostopoulou. The only difference of our variation 
from Type I was the emergence of the communicating branch from the lateral 
cord in the right side. Unlike Gelmi et al., we did not observe any atrophy 
in the muscles of the upper extremity. Similar to the variation reported by 
Sarıkçıoğlu et al., we observed a vascular variation in our cadaver. However, 
this variation was related to the veins in our case. The medial brachialis vein, 
which should be normally terminated into the basilic vein at more distal 
levels, terminated into the basilic vein at a more proximal level after passing 
through two roots of the median nerve on both sides.

In the 5th embryonic week, the arm muscles start to develop from the 
myotome and brachial plexus starts to develop from the spinal nerves 
originating from the neural tube. The brachial plexus reaches its final shape 
in the 8th week. During this process, the axons of the spinal nerves are 
divided to form the ventral and dorsal divisions after extending to the distal 
to reach the extremity buds. The median and ulnar nerves emerge before 
the ventral division and then the musculocutaneous nerve emerges from the 
median nerve. The migration of the axons is regulated by the expression of 
the chemoattractants and chemorepulsants specific to a certain region and it 
was suggested that any change in this signalization might lead to variations 
[3,11].

CONCLUSION

The presented anatomical variations have certain benefits regarding clinical 
practice. The presence of these and similar neural and vascular variations is 
important in respect of the possible nerve injuries, which may be caused by 
a piercing or cutting trauma in the upper extremity, and they also enable to 
explain the symptoms except the known symptoms encountered in the flexor 
muscles of the elbow or in the sensorial function of the forearm and hand.
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