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Introduction

Introduction Variations in the formation and in the branching pattern of the brachial
plexus are common. Numerous anastomotic variations between the musculocuta-
neous nerve (MCN) and the median nerve (MN) have been reported and could be
implicated in a wide range of sensory and motor dysfunctions.

Objective To report an uncommon case of an anastomotic variation between the MN
and the MCN with a rare absence of the lateral cutaneous nerve of forearm (LCNF).
Material and Methods A dissection of a male cadaver was performed at the
Morphology Department of the Universidade Federal do Ceard, Fortaleza, state of
Ceara, Brazil. The brachial plexus was exposed.

Results It was observed that the MCN, after its origin in the lateral fasciculus of the
brachial plexus, anastomoses with the MN in the middle third of the arm. It diverges from
the most prevalent anatomical pattern, in which the MCN continues to pass distally beneath
the brachii biceps, originating the LCNF. In this case, the MCN does not emit its main
terminal branch, the LCNF, which innervates the lateral portion of the skin of the forearm. In
the present case, the innervation of the lateral portion of the skin of the forearm is provided
by radial nerve branches. The reported case has practical implications, since the absence of
the LCNF could cause hypoesthesia in the skin of the forearm.

Conclusion Thus, the knowledge of the formation and of the branching pattern of the
brachial plexus is clinically important for the correct clinical interpretation of the
sensory and motor disorders of the upper limbs caused by peripheral nerve injuries, as
well as for planning surgical procedures to correct upper limb traumas.

observed between brachial plexus branches, corresponding

Changes in the brachial plexus and in its terminal branches
are common, ranging from 12.8 to 53% of the cases.? The
anastomosis between the musculocutaneous nerve (MCN)
and the median nerve (MN) are the most common variations
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to between 10 and 53.6% of the reports.>*

The normal morphological pattern of the MN is formed by
the union of branches of the lateral fasciculus (lateral root of
C5, C6 and C7) and also by the contribution of the medial
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fasciculus of the brachial plexus (medial root of C8 and T1),
following its path through the medial bicipital groove toward
the cubital fossa without anastomosis with any other nerve.
Mainly, the MN supplies the musculature of the anterome-
dial compartment of the forearm and part of the muscles and
of the skin of the hand.

The MCN originates from the lateral fasciculus of the
brachial plexus (lateral root of C5, C6 and C7), where it
initially emits a branch to the shoulder and then perforates
and innervates the coracobrachialis muscle, follows deep
between the biceps brachii and brachialis muscles, and emits
a muscle branch for each of these muscles.® This nerve
extends to the lateral face of the forearm, where it continues
as the lateral cutaneous nerve of forearm (LCNF), without any
communication with the MN or other nerves.?

Although the first reports of communication between the
MCN and the MN are dated to the 19" century,” knowledge of
new anatomical variations between these nerves has neu-
rophysiological, clinical, and surgical implications relevant
to the approach to the upper limbs.2%°

The objective of the present study was to report an uncom-
mon case of an anastomosis between the MCN and the MN
with a rare absence of the LCNF, not previously described, and
to discuss its possible cause and clinical implications.

Case Report

During a routine dissection of the upper limbs of a glycerin-
preserved male cadaver of the Human Anatomy and Dissection
Laboratory of the Universidade Federal do Ceara, Fortaleza,
State of Cear4, Brazil, an uncommon anatomical variation of the
MCN in the right upper limb was observed. The MCN, following
the origin of the lateral fasciculus of the brachial plexus, as it is
usually seen, pierces the coracobrachialis muscle, traverses
between the biceps brachii and brachialis muscles, and sends
branches to all of the muscles of the anterior compartment of
the arm. However, approximately in the middle third of the
arm, the MCN curves medially and anastomoses with the MN,
which has a usual path. After the anastomosis between the two
nerves, the presence of the LCNF, the terminal branch of the
MCN, was not observed, and its agenesis (~Figs. 1 and 2) was

Fig. 1 Communication between the musculocutaneous and the
median nerve. MN- median nerve, MCN- musculocutaneous nerve, BB-
biceps brachii muscle, Br- brachialis muscle.
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Fig. 2 Schematic diagram showing the communication between the
musculocutaneous and the median nerve reported in the present
study. LG lateral cord, MN- median nerve, MCN- musculocutaneous
nerve, Br- branch to the brachialis muscle, BB- branch to the biceps
brachii muscle.

recorded. Therefore, a careful macroscopic dissection of the
arm and of the forearm of the right upper limb was performed
to observe the course of the MN after the anastomosis and the
other branches of the brachial plexus, revealing that the
cutaneous territory that would normally be supplied by the
LCNF received innervation from branches originating from the
radial nerve. The variation was unilateral, and the innervation
pattern of the left upper limb was normal. The arterial pattern
in the arm was also normal.

Discussion

The anastomosis between the MCN and the MN is the most
common and frequent anatomical variation found between
branches of the brachial plexus.'® ~Table 1 describes the
communication between the MCN and the MN, and shows
the presence of the LCNF in previous studies.

Several classifications of communications between the
MCN and the MN were proposed by different authors, based
on different criteria."’ Le Minor'2 classified the communica-
tion between the MCN and the MN in five types. In type I,
there is no communication between the MCN and the MN; in
type I, the lateral fibers of the MN follow those of the MCN in
the same sheath, anastomosing with the MN in the middIe of
the arm; while in type III the fibers of the lateral root of the
MN join the MCN and, after some distance, they continue to
form the lateral root of the MN. In type IV, the fibers of the
MCN join the lateral root of the MN, and after some distance,
the MCN arises from the MN. In type V, the MCN is absent,
and the muscle fibers supplied by the MCN branch emerge



Table 1 Presentation of the communication between the musculocutaneous nerve and the median nerve, with presence of the
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lateral cutaneous nerve of forearm in all cases

Brazilian, of both genders

References Material analyzed Communication between the MCN and the MN,

and presence of the LCNF
Olave et al, 32 upper limbs of Ten cases of communicating branches between the MCN and the MN,
200077 16 adult cadavers, with 9 cases of communicating branch starting from the MCN to

the MN, without reports of absence of the LCNF.

Carlotto et al,

Upper left limb of an adult

The MCN originated from the lateral face of the MN, previously

Chilean, male

2009%8 cadaver, Brazilian, male crossed the coracobrachialis muscle, to terminate as the LCNF.

Sachdeva et al, Upper right limb The MCN gives a branch to the coracobrachialis muscle, and then

2011%° of an adult cadaver, male | anastomoses completely with the MN, no longer appearing.
Next, the MN sends branches to the brachialis and brachii biceps
muscles, and to the LCNF.

Cerda et al, Upper limbs of a The MCN and the MN had communicating branches in both

2012" adult cadaver, members. In the right upper limb, the MCN follows the standard

anatomy. In the left upper limb, the MCN emits a distal
communicating branch to the MN at 15.3 cm from the coracoid
process. But, soon after, it terminate as the LCNF.

Radunovic et al,
20132

Upper limb of
an adult corpse

Communicating branch of the MCN to the MN was 8.2 cm after
the lateral cord branching, inside its passage though the
coracobrachial muscle. After the anastomosis, the MCN delivered

branches to the brachialis and brachii biceps muscles, and to the LCNF.

Teli et al, Upper limbs of an adult Communicating branch of the MCN to the MN. In the middle of

2013"7 cadaver, male the arm, the MCN gave three branches: 1) for the arm, 2) passing
between the brachialis and brachii biceps muscles that continued
as the LCNF, and 3) for the MN, in both arms.

Cerda, Upper limbs of an adult In the left upper limb, the MCN penetrated the coracobrachialis

201430 cadaver, Chilean, male muscle and gave three terminal branches in the lower third of the

arm; branch to the brachialis muscle, to the LCNF and a
communicating branch to the MN.

In the right upper limb, the MCN penetrated the coracobrachialis
muscle and gave four terminal branches in the lower third of the arm;
two branches to the brachialis muscle, one to the LCNF, and a

branch communicating to the MN.

Ballesteros et al,
20153

106 upper limbs of
53 adult cadavers,
Colombians, male

Communicating branch in 21/106 upper limbs. In 17% of the cases,
there was a communication from the MCN to the MN, without report
of LCNF agenesis. In 2.8% of the cases, the connection was MN-MCN.

Nascimento et al,
201632

Right upper limb
of an adult
cadaver, male

In the right upper limb, the MCN passed under the coracobrachialis
muscle to then give its first branch to the brachii biceps muscle.

It then continued for a further 29.56 mm and provided two more
branches: the LCNF and a branch for the brachialis muscle. In the
sequence it followed for a further 29.34 mm and attached to the

MN, which was 145.90 mm long from its origin to its union with the MCN.

Abbreviations: LCNF; lateral cutaneous nerve of forearm; MCN, musculocutaneous nerve; MN, median nerve.

directly from the MN. The anastomosis between the MCN
and the MN in the present study does not correspond to any
of the described types, since after the anastomosis of the
MCN and the MN, agenesis of the LCNF, the terminal branch
of the MCN, was observed.

Choi et al'? classified the communication between the
MCN and the MN in three types. In type I, both nerves are
fused. In type I, there is a branch of communication between
the MCN and the MN. This type was subdivided into two
subtypes based on the number of branches of the MCN that
join to form a connection with the MN. In type II a, a single
branch of the MCN communicates the two nerves, while in
type Il b, two or three branches of the MCN join in one
anastomotic branch to the MN. In type III, two individual

communion branches are present between the MCN and the
MN. In the present study, the anastomosis between the MCN
and the MN does not correspond to any of the described
communication patterns.

Venieratos et al'® studied 79 cadavers and found a com-
munication between the MCN and the MN in 22 corpses.
They reported three types of communication between the
MCN and the MN, considering the coracobrachialis muscle as
a reference point. In type I, the communication between the
MCN and the MN is proximal to the entrance of the MCN in
the coracobrachialis. In type II, the communication between
the two nerves is distal to the coracobrachialis muscle; and in
type III, neither the MCN nor its communicating branches
pierce the coracobrachialis. The variation presented in the
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present study is morphologically similar to that of type 2 of
Venieratos et al,'® but with two important differences: (1)
after the anastomosis with the MN, the MCN does not emit its
terminal branch, the LCNF, (2) we suggest that the part of the
cutaneous innervation of the forearm that is made by the
LCNF is supplied by the posterior antebrachial cutaneous
nerve (PACN), a branch of the radial nerve, providing sensory
innervation to the skin of the posterior forearm.'*

Matzi et al'” reported that, after the separation from the
radial nerve, the PACN emerged from the lateral intermuscular
septum (LIMS), and immediately pierced the deep fascia after
emerging from the LIMS.'® More distally, its main trunk and
branches course in the subcutaneous layer to the posterior
forearm, as far as the wrist.' Data regarding its anatomy
remain insufficient, especially regarding its origin and number
of branches.'*

The anastomotic variability between the MCN and the MN
described in the literature suggest that these anastomoses
may be attributed to ontogenetic and phylogenetic factors
that influence the formation mechanism of muscles and
nerves of the upper limbs during embryonic life.'”:'8

Significant variations in nerve patterns may be a result of
altered signaling between mesenchymal cells and neuronal
growth cones.'® Chiarapattanakom et al?® believe that the
limb muscles develop from the local mesenchyme, while the
axons of the spinal nerves grow distally to reach the muscles
or the skin. They point to the lack of coordination between
the development of muscles and their innervation as a factor
responsible for the emergence of a communicating branch.
Tatar et al®! cite that the common origin of the MCN and of
the MN from branches of the lateral fasciculus of the brachial
plexus is the explanation for many anastomotic variations
between these nerves.

There are also those who believe that the communication
between the MCN and the MN is reminiscent of phylogenetic
development.®'”  Comparative anatomy studies have
observed similar anastomotic branches in monkeys and in
some primates, with the connections representing a primi-
tive innervation of the arm muscles.® Chauhan et al® suggest
the correlation between phylogenetic knowledge and knowl-
edge of the development of nerve structures of the upper
limbs for the interpretation of nerve anomalies in the
development of the arm.

The PACN innervating the LCNF area is of clinical impor-
tance, causing variations in the innervated areas and affect-
ing the electrophysiological study. The knowledge of the
formation and of the branching pattern of the terminal
branches of the brachial plexus is clinically important in
order to avoid iatrogenic PACN injury during surgical proce-
dures at the elbow.'*?? Portal placement in the elbow
arthroscopy could injure the nerve.?> The PACN injury was
diagnosed after the surgical treatment of lateral epicondy-
litis.>4 Furthermore, preservation of the PACN during harvest
of the lateral arm free flap for soft tissue reconstruction was
associated with less sensory disturbances.?

In cases of brachial plexus injuries with denervation of the
muscles supplied by the MCN, it is important to know the
morphological variations of this structure to improve its
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intervention. Muscles supplied by the MCN have a good
recovery due to surgical reinnervation after the trauma.
This behavior is indicated in cases in which spontaneous
recovery of movements such as forearm flexion or adduction
of the upper limb does not occur. These approaches aim, for
example, to release nerve fibers involved by scar tissue that
compress or interpose nerve grafts between compromised
MCN regions by microsurgery.26

In conclusion, the present article showed a rare case of
absence of the LCNF, not previously described in the litera-
ture, and an uncommon anastomotic variation between the
MCN and the MN. Knowledge of these variations is important
in surgical approaches and in the treatment of upper limb
injuries. Surgeons and clinicians should always consider
possible communicating branches during surgical proce-
dures and clinical investigations of the arm.
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