
Abstract : Forty-eight upper limbs were
dissected in order to study the courses and
relations of the brachial plexus nerves in the
axilla. Connections between the
musculocutaneous and median nerves were
found in five arms. There was a suprascapular
nerve arising from the union of C4 and C5
directly in one cadaver. A branch from the
median nerve extending to the brachial artery

was determined. In one of the cadavers the
radial nerve arose only from the union of
posterior divisions of the inferior and middle
trunks.
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Introduction

The brachial plexus is formed by the ventral rami of
spinal nerves C5-C8 and Th1. The brachial plexus extends
downward and laterally, and then passes over the first rib
behind the clavicle and enters the axilla. The brachial
plexus gives rise to a number of nerves to the upper limb
(1).

The ventral rami of C5 and C6 unite to form the
superior trunk, C7 becomes the middle trunk, and C8 and
Th1 form the inferior 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 superior and middle trunk.
The medial cord is formed as a continuation of the
anterior division of the inferior trunk (1,2).

The peripheral nerves arise from the cords. 

Materials and Methods

The materials used for this study consisted of 48
upper limbs of 24 cadavers from the dissection
laboratory with an age range of 50-80 years at Ege
University Medical Faculty, Department of Anatomy. All
the cadavers were male. The dissections were made by an
incision in a distal to proximal direction from elbow to
axilla. The peripheral nerves and the trunks were
dissected separately.

Results

To determine the anatomic relationships of the
peripheral nerves of the brachial plexus in the arm and
axillar region, 24 arms and axillar regions were dissected
bilaterally.

Connections between the musculocutaneous nerve
and median nerve were found in five arms. Three of
them were in the left arm (Figure 1). The connections
were not bilateral in any cadaver. They left the
musculocutaneous nerve 0.95±0.42 cm from the
formation of this nerve. The point of entering the median
nerve was 10.25±2.32 cm from the formation of the
median nerve. The mean length of these interconnections
was 5.50±2.50 cm.

The suprascapular nerve is a large branch of the
superior trunk normally (1). In cadaver it arose from the
union of C4 and C5 directly (Figure 2). This anomaly was
seen on the right side. The suprascapular nerve on the
left side was the branch of the superior trunk as usually
seen. 

In one cadaver there was a branch from the median
nerve extending to the brachial artery (Figure 3).

The radial nerve arises from the posterior cord (C5,
C6, C7, C8, Th1). The radial nerve in our cadaver arose
from the union of the posterior divisions of the inferior
trunk and the middle trunk in the left upper extremity.
No division from the superior trunk joined the radial
nerve (Figure 4).
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The left phrenic nerve in a 60-year-old male cadaver
was connected with the brachial plexus by a branch to the
superior trunk.

Discussion

Martin-Gruber connections are crossovers of nerve
fibres in the forearm between the median nerve and the
ulnar nerve. These connections have a high incidence in the
forearm. They have been shown to cause confusion in the
assessment of nerve injuries, carpal tunnel syndrome,
cubital tunnel syndrome and leprosy neuropathy. However,

these connections in the arm have not been discussed as
Martin-Gruber anastomosis in the literature (2-6).

Median-ulnar anastomoses in the forearm were first
described by the Swedish anatomist Martin in 1763.
Gruber demonstrated its presence in 15.2% of the arms
he dissected (4). Chiarapattanakom et al. determined
communications in the arm between the
musculocutaneous and median nerves in 9 arms (8%).

Venirratos et al. found 22 communications between
the musculocutaneous and median nerves in 16 out of 79
cadavers. In six subjects they were present bilaterally.
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Figure 1. The interconnection between the
median and musculocutaneous
nerves (mcn: musculocutaneous
nerve, mn: median nerve.

Figure 2. Suprascapular nerve arising from
the brachial plexus (sn:
suprascapular nerve).
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Nine of  these 22 communications were proximal to the
entrance of the musculocutaneous nerve into the
coracobrachialis (7,8). The connections determined in our
study were unilateral and seen in five arms  (10.43%).  It
is said that if the lateral root of the median nerve is small,
the musculocutaneous nerve connects with the median
(1), nerve  but in our study in one cadaver arm out of 48,
the lateral root was not small. The connections were near
but before the origin of the coracobrachial muscle. These
connections between the nerves may provide another
motor and sensitive innervation during a defect in these
nerves after a trauma.

Eglseder and Goldman dissected 54 cadaver arms to
determine the course and anatomic relationships of the
musculocutaneous nerve in the arm. They noticed
interconnections between the musculocutaneous nerve
and median nerve in 36% of dissections. The mean length
of these interconnections was 1.77cm (9).  This is a much
higher percentage of interconnections than those
determined in previous studies and our study. 

In the literature there is no mention of any variation
in the arising of the radial nerve from the brachial plexus.
It arises from the posterior cords of three of the trunks

Figure 3. A branch from  the median nerve to
the brachial artery (mn: median
nerve, ba: brachial artery).

Figure 4. Radial nerve from the inferior and
middle trunks (ti: truncus inferior,
tm: truncus medius, nr: radial
nerve).



but in our study the posterior cord of the superior trunk
did not join the radial nerve (1).  To our knowledge this
variation is mentioned here for the first time.

It was found that a suprascapular nerve arose from
the union of C4 and C5 directly, not from the superior
trunk as expected. This variation was also not mentioned
in the literature before.

An extending branch to the brachial artery from the
median nerve was seen in the right arm of a cadaver. It
was thought that it could be a thick sympathetic branch.

During axillary and shoulder surgery this should be
kept in mind by the surgeon as well. In brachial plexus

injuries, extraplexal nerves such as the spinal accessory
nerve, rami of the cervical plexus or intercostal nerves are
transferred onto trunks, cords, or individual nerves or
else segments of the brachial plexus. Because of this kind
of surgery the anatomy of the plexus is very important
for the surgeon (10).
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