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Abstract

Objective. The aim of our paper is to depict an anatomical variation of the brachial plexus, concerning a communicating
branch between the median and the musculocutaneous nerve and its clinical significance. Anatomical variations of the brachial
plexus and especially those of the musculocutaneous nerve are quite common. Awareness of these variations is of paramount
importance in clinical practice, mainly in achieving best results in minimal invasive or surgical procedures. Case Report. After
dissection in upper extremities in a 89-year-old male cadaver, a communicating branch between the median and the muscu-
locutaneous nerve was found. This communicating branch was formed before the musculocutaneous nerve perforated the
coracobrachialis muscle. It also derived from the level of the ansa medianis and its course was of an approximately 2cm length.
Conclusion. The clinical significance of our study is the entrapment of the musculocutaneous nerve that may cause clinical

findings similar to those of the carpal tunnel syndrome.
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Introduction

Brachial plexus is formed by the contribution of
all the anterior divisions of the C5 to C8 nerves,
along with a sizeable part of the first thoracic nerve
(T1) and a small communicating branch of the 4"
cervical nerve (C4). These nerves are of similar size
and the pattern of communication between them is
subject to a non-negligible variation, so that there is
no precise pattern that can be followed in all cases.

The Median Nerve (MN) is formed by a lateral
and a medial root, the union of which forms the
ansa medianis astride the lower third of the axillary
artery. After its formation, the MN follows a course
downwards along the midline of the arm and
antebrachium, giving muscular branches. These
branches are the anterior interosseous, the palmar
cutaneous branch in the forearm and the three first
common digital nerves as well as a motor branch
that supplies the muscles of the thumb, in the palm.

The Musculocutaneous Nerve (MCN), or per-
forans Gasserii nerve, innervates the anterior bra-
chial muscles as well as the outer part of cutem
antebrachii. It derives from the lateral cord of the
plexus brachialis and after perforating the Coraco-
brachialis muscle (CBM), it follows an oblique tra-
jectory between the biceps and brachialis anticus
muscles down to the elbow, where it finally turns
to a cutaneous sensory nerve after perforating the
deep fascia. As a cutaneous nerve, it divides into
a posterior and an anterior nerval branch, after
passing behind the cephalic vein (1).

The anatomical variations of the brachial plex-
us and especially the existence of anastomotic
branches between its nerves, for instance between
the MN and MCN or even the ulnar and radial
nerve are not rare (2). More specifically the varia-
tions of the MCN are quite common as it may pass
beneath or even through the biceps rather than
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perforating the coracobrachialis, as well as it may
send a communicating branch to the MN. Actu-
ally, as in our case study, some fibers of the MN
are incorporated to the MCN and after covering
some distance in it, they secede to unite with their
originative nerve (1).

In this paper, we present a case of an interesting
and clinically significant anatomical variation of
the brachial plexus, concerning a communicating
branch between the median and the musculocuta-
neous nerve.

Case Report

The anatomical variation of our study was depicted
in a 89 years old male cadaver of Greek origin, that
was formalin-fixed. The cadaveric dissection took
place in the Hall of Dissections of the Department
of Anatomy, School of Medicine, National and
Kapodistrian University of Athens, Greece. The
axillary region of the cadaver was dissected and
cleaned by the contributors. Finally, the anatomi-
cal specimen was properly photographed.

While proceeding a routine dissection of the
left axillary region of a Greek male cadaver, we en-
countered a variation in the ipsilateral plexus bra-
chialis. Between the median and the musculocu-

AA=Axillary Artery; AV=Axillary Vein; MN=Median Nerve; MCN=Musculocuta-
neous Nerve; UN=Ulnar Nerve; MACN=Medial Antebrachial Cutaneous
Nerve; Mr=Medial root; Lr=Lateral Root; cb=Communicating Branch;
CBM=Coracobrachialis Muscle.

Figure 1. The anatomical specimen of the cadaver’s left ax-

illa, depicting a communicating branch between MCN and
MN. The major and minor pectoralis have been removed.

taneous nerve there existed an anastomotic neural
branch that was derived before the musculocuta-
nerve perforated the CBM (Figure 1). This com-
municating branch stemmed from the level of the
ansa medianis formation and its course was ap-
proximately 2 cm in length. The MN was formed by
a normal median and lateral root, coalescing in the
ansa medianis supra, in the outer third of the axil-
lary artery, the course and supply of which were dis-
sected and found normal (Figure 2). The anatomi-
cal variation was observed unilaterally.

Discussion

There have been several case reports and studies
about anastomotic branches between the median
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AV=Axillary
MCN=Musculocutaneous Nerve; UN=Ulnar Nerve; MACN=Medial An-
tebrachial Cutaneous Nerve; Mr=Medial Root; Lr=Lateral Root (arrow);
cb=Communicating Branch (double arrow); CB=Coracobrachialis Muscle.

AA=Axillary Artery; Vein; MN=Median Nerve;

Figure 2. The axillary cavity of a Greek male cadaver. A com-
municating branch between MCN and MN derived from the
level of the ansa medianis. Its course is approximately 2 cm
in length.




and the musculocutaneous nerve. There are also
a number of attempts to classify this structural
irregularity of the brachial plexus. According to
Venieratos et al. (3), our case belongs to the Type
I category, in which the communicating branch
is given before the MCN pierces the CBM. Type
IT refers to those branches given after the CBM’s
perforation by the MCN and in Type III, which
seems to be the rarest of the three, the MCN gives
the anastomosing branch without entering the
CBM. Additionally, in our case the MCN not only
perforates but also innervates the CBM. However,
there have been reported cases in which the MN is
fussed with the MCN and the CBM gets innervated
from a small neural branch arising from the MN’s
lateral root (4).

It is not clear when to consider an anastomosis
between the MN and the MCN as a communicat-
ing branch or a second lateral root of the MN.
Buch-Hansen in 1955, has reported (5) that
the segregation should be done comparing the
thickness of the branch with that of the MN lateral
root. In that terms, if the communicating branch
is thicker of the lateral root or of equal thickness,
then it is considered as a second MN lateral root,
if it is not, then it constitutes a neural anastomosis.
So, according to this study, our case is indeed a
communicating branch.

Referring to the structural characteristics of
the communicating branch that we found, it was
of alength similar to those found in Elgseder’s and
Goldman’s study (6), in which 108 upper limbs of
American origin cadavers were dissected. Accord-
ing to this study, the most common length of the
communicating branch was about 1.8 cm. In addi-
tion to these findings, Ballesteros et al. (2015) (7)
found such branches with 5.78 cm length, signifi-
cantly longer than our case’s branch, as well as the
case reported by Gelmi et al. (2018) (8) in which
the communicating branch extended from the ax-
illa down to the level of the elbow where it finally
rejoined the MN beneath the cephalic vein. Final-
ly, in our case the communicating branch that we
encountered, gave off no other branch (motor or
sensor), in contrast to other cases in the literature,
as the one described by Patil et al. (9).

Dimosthenis Chrysikos et al: Communicating Branch Musculocutaneous and Median Nerve

As already referred, the existence of a com-
municating branch arising from the MCN down-
wards to the MN is not a rare variation. On the
contrary, a neural branch originating from the
MN to the MCN, is not as common. In Ballesteros’
study, MCN to MN branch was present in 17% of
the upper limbs dissected, while the opposite was
observed only in the 2.8% of the specimens. Also,
according to Venieratos et al. 158 upper extremi-
ties were dissected and no MN to MCN branch was
detected. Finally, Mat Taib et al. (2017) (10) found a
MN to MCN branch in 13.6% of a total of 44 upper
extremities, while Maeda et al. (2009) (11) dissect-
ed 453 axillae and found MCN to MN branch in
18.8% of them and MN to MCN branch in 12.8%.

In terms of the clinical significance that such
an anatomical variation may have, according to El-
Falougy etal. (2013) (12) and Wertsch etal. (1982)
(13), entrapment of the MCN (usually while sleep-
ing) may cause clinical findings similar to those of
the carpal tunnel syndrome or MN lesion, in case
of a communicating branch co-existence. Entrap-
ment of the MCN may occur as a result of CBM
spasm or more rarely by MCN’s compression by
the aponeurosis of biceps brachialis muscle, with
its tendon against the brachialis muscle’s fascia
(14). In such a case, if an electromyography is not
done, it may lead to an unnecessary operation in
order to release the carpal tunnel. Also, this struc-
tural change of the axillary region’s anatomy may
lead to significant complications during an anteri-
or or anteriolateral approach of the shoulder (del-
topectoral incision) in terms of humeral fractures
management and during an axillary block by anes-
thetists as well.

Conclusion

The case described above is among the most
common anatomical variations of the brachial
plexus. However, being aware of such structural
abnormalities, it is of a non-negligible practical
significance, especially for surgeons operating
in the axillary region and managing humerus
fractures or anesthesiologists who perform axillary
nerve blocks for operations in the upper limb.
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What Is Already Known on this Topic:

Anatomical variations of the brachial plexus are very common. Those con-
cerning the median and the musculocutaneous nerve have the most sig-
nificant clinical impact. Many attempts to classify structural irregularities
of the brachial plexus, have contributed to perform safe operations in the
axillary cavity, by avoiding disastrous neural complications.

What this Case Adds:

As a complementary in the existing literature, the anatomical variation
of a communicating branch between the median and the musculocuta-
neous nerve, contributes a rare case. The clinical analogue of this finding
might be the entrapment of the musculocutaneous nerve that may cause
clinical findings similar to those of the carpal tunnel syndrome. It is of
paramount importance the awareness of such structural abnormalities
in order to further evaluate the anatomy of the axillary cavity, before
performing minimally invasive or surgical procedures.
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