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ABSTRACT

Variations and Communications between the branches of different cords is not uncommon. Martin Gruber anastomosis, Berretini anastomosis and Cannieu
and Riché anastomosis are few examples of such nerve communications. During routine anatomy dissection of axilla, in a 65 years old female cadaver,
we found absence of musculocutaneous nerve in left upper limb. It was found that all the muscles of front of arm were supplied by median nerve on this
side. When compared on the right side, there was one communication between musculocutaneous nerve and median nerve. This communicating branch
was 75 mm long. All the muscles of anterior compartment of arm were supplied by MCN and the nerve continued afterwards as lateral cutaneous nerve
of arm. The knowledge of such variations helps us in neurosurgeries like surgery for Neurofibromatosis. Orthopedic, general surgeons and neurosurgeons
must consider the possibility of such variations in the surgery of arm and elbow. Surgeons who perform neurotization procedures of the musculocutaneous
nerve to restore elbow flexion should be aware of these anatomical variations Cutting of such communicating branch can lead to altered mobility of limb.
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Introduction

Brachial plexus is derived from C5 to T1 nerve roots. It has three
trunks which later forms three cords. In infraclavicular portion of
brachial plexus, the cords and its branches and its branches are
seen. Variations and Communications between the branches of
different cords are not uncommon. Martin Gruber anastomosis
which is the nerve communication between the median and ulnar
nerve is reported by many authors when reviewed the literature
[1]. Berretini anastomosis, nerve communications between sensory
branches of median and ulnar nerve in palm while Cannieu and
Riché anastomosis between the thenar motor branch of the median
nerve and the deep branch of the ulnar nerve in the palm of the
hand have been described in many studies [2, 3].

Current case report is about the unique findings of brachial plexus
where Musculocutaneous nerve (MCN) was absent in left upper
limb while communication between Musculocutaneous (MCN) and
Median nerve (MN) was found in the right upper limb in the same
cadaver during routine cadaveric dissection of axillary region. The
wide frequency of cases of the MCN-MN communication has been
reported with a variability of incidence between 2.1 and 63.5%
in various studies [4-7]. Such MCN- MN communications can
have embryologic basis and many classifications have also been
proposed to classify the type of communication. Many authors
classified such MCN- MN communications in their study in

accordance with the classification by Maeda et al [2].

Knowledge of the existence of the MCN-MN communication in
the arm is clinically important; it allows an adequate evaluation and
management of upper limb motor disorders caused by peripheral
nerve injuries as well as a correct surgical planning and approaches
of axilla and arm. Surgeons who perform neurotization procedures
of the musculocutaneous nerve to restore elbow flexion should be
aware of these anatomical variations [8].

Case Report

During routine anatomy dissection of axilla, in a 65 years old female
cadaver, the communication was found between musculocutaneous
nerve and median nerve in right upper limb. The communicating
branch of 75 mm extended from MCN to MC. The communication
was present at the level of middle of arm where MCN had already
pierced the coracobrachialis muscle and the nerve was passing
between biceps brachii and brachialis muscle. The communicating
branch was present between the branch to biceps brachialis muscle.
All the muscles of anterior compartment of arm were supplied
by MCN and the nerve continued afterwards as lateral cutaneous
nerve of arm. When observed for other branches of all cords, it was
found that Medial cutaneous nerve of arm and forearm was arising
from the common trunk from the medial cord. Medial cutaneous
nerve of arm was very thin and was the medial cutaneous nerve
of forearm was comparatively very thick. Rest all branches of
various cords of brachial plexus were normal without any inter
communications.
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When compared on left side, it was found that musculocutaneous
nerve was absent in left upper limb. All the muscles of front of arm
were supplied by median nerve on this side. There were only two
branches from the lateral cord- lateral pectoral nerve and lateral
root of median nerve. Rest all branches from the different cords of
brachial plexus were normal without any inter communications.

Figure 1: Showing only two branches from lateral cord- LPN
-lateral pectoral nerve and LRMN -lateral root of median nerve
and absence of musculocutaneous nerve in left upper limb

Figure 2: Showing MN -Median nerve, 1-branch to
coracobrachialis, 2-branch to biceps brachii, 3 - branch to
brachialis in left upper limb

Figure 3: Showing MN -Median nerve, MCN - Musculocutaneous
nerve, CB - Communicating branch in right upper limb

Figure 4: Showing MN -Median nerve, MCN - Musculocutaneous
nerve, CB - Communicating branch in right upper limb (closer
view)

Discussion

For MCN-MN nerve communications, varied incidence rate
was found in review of literature with the greater number of
unilateral reports compared to bilateral ones [9, 10]. Few studies
reported predominance of left side compared to right [11]. Le
Minor classified communication between median nerve and
musculocutaneous nerve into five types [12].

Type I - No communication between median and musculocutaneous
nerve

Type II - Fibres of medial root of median nerve pass through
musculocutaneous nerve and join the median nerve in the middle
of the arm

Type III- Lateral root of median nerve pass through
musculocutaneous nerve and after some distance leave it to form
root of median nerve

Type IV- Musculocutaneous nerve fibres join the lateral root of
median nerve and after some distance musculocutaneous nerve
arises from median nerve

Type V- musculocutaneous nerve absent and entire fibres of
musculocutaneous nerve pass out through lateral root and muscles
supplied by musculocutaneous nerve branch out from median
nerve.

As per Le Minor classification, our case report is Type V in left
upper limb where musculocutaneous nerve is absent and all
muscles of anterior compartment of arm are supplied by median
nerve. Absence of musculocutaneous nerve is also reported by
some authors in literature. The findings of author Parchand are
similar to our case where as other authors had mentioned associated
intercordal communications in the absence of musculocutaneous
nerve which is not found in our case [12-15].

Maeda et al classified nerve communication between MCN-
MN into basic two types depending upon the location of the
communicating branch [2].

Type I when the communication is observed at the mid or distal
thirds of the arm. This class was subdivided into 4 subtypes-
Subtype Ia: when the communication arose from MCN in its
intramuscular via into the coracobrachialis muscle.

Subtype Ib: when the communicating branch exits from MCN
before the biceps muscle branch.

Subtype Ic: when the communication is located between the
branches going to Biceps and brachialis muscle.

Subtype Id: when the communicating branch exits after the
emergence of Brachialis muscle branch.
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Similarly, the occurrence of communicating branches between
the MN and the MCN was recorded as Type II with 2 subtypes.
Subtype Ila: the branch from MN reached the segment between
the origins of Biceps and Brachialis muscular branches.
Subtype IIb: when the communicating branch was connected
with the branch to Brachialis muscle.

When categorized as per classification by Maeda et al, our
communication in right upper limb is Type I communication
where the MCN-MN communicating branch emerged after MCN
pierced Coracobrachialis muscle and it was connected to the
MN in an oblique trajectory [2]. On further classification, it is
subtype I C where the communicating branch is found between
the branch to Biceps brachii and Brachialis muscle. Author
Ballesteros had mentioned similar variation in his study. Another
novel classification of MCN-MN communications is given by
author Mari Hayashia where author had classified communicating
branches into five types. Regarding the length of this anastomotic
branch, Ballesteros et al. registered a mean of 57.8 mm and Loukas
et al. 46 mm, while Elgseder and Goldman reported 18 mm while
in our case we reported it as 7Smm. The nerve communications
between MCN and MN are explained embryologically in various
studies. Ballesteros and Uysal mentioned in their study that as the
musculocutaneous [16-20].

Nerve and the lateral root of the median nerve originate from the
lateral cord of the brachial plexus. It is possible that in embryonic
development some nerve fascicles that originally were part of the
median nerve were transferred to the musculocutaneous nerve, and
through these nerve communications in the arms, these fascicles
are recovered by the median nerve.

Appropriate neurophysiological examinations through
electroneurography of such communicating branch allow us to
identify the specific functions of its fibers, to be useful during
surgical procedures. The knowledge of such variations helps us
in neurosurgeries like surgery for Neurofibromatosis.

Orthopedic, general surgeons and neurosurgeons must consider
the possibility of such variations in the surgery of arm and elbow.
Cutting of such communicating branch can lead to altered mobility
of limb [21].
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