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Abstract

Introduction: The muscle-cutaneous nerve (MCN) is a mixed nerve, which is mainly responsible for shoulder flexion, elbow flexion and
supination of the hand. The anatomical variations in this nerve are relatively frequent, fact with clinical and surgical implications.

Material and method: A retrospective review of 20 patients operated on with the Oberlin technique was made.

Results: Two variants were found in the 20 cases studied (10% of the cases): anastomosis between MCN and median nerve, and absence of the

MCN.

Discussion: MCN variants are frequently described by the different authors. This has an embryological and phylogenetic explanation: the
lateral and medial cords form the flexor plane of the muscles of the upper limb.

Conclusion: We present 2 cases: an unusual one of median nerve-MCN, and another absence of it. We emphasize that the knowledge of these

variants have clinical, surgical and neuro-physiological applications.

Introduction

The musclecutaneous nerve (MCN) is a mixed nerve, which from
the motor point of view is mainly responsible for shoulder flexion,
elbow flexion and supination of the hand. This is done through
the muscles that innervate: coracobrachial, biceps brachialis and
anterior brachial [1-3]. Anatomically the MCN belongs to the flexor
plane, along with the median and ulnar nerves. For this reason,
anastomosis and variations in the motor innervations pattern
of these nerves can appear during embryological development.
The anatomical variations of the peripheral nerves are relatively
frequent and their study has clinical and surgical importance,
since they can vary the clinical presentation of some pathologies or
even, they can lead to the erroneous interpretation of paraclinical
studies, such as electro-diagnostic studies. In the present article
two variants of the MCN were found in the course of brachial plexus
repair surgeries are reported.

Material and Method

Aretrospective review was made of 20 patients who underwent
repair of the brachial plexus using the Oberlin technique or
some of its modifications. The Oberlin technique consists in the
reinnervation of the biceps brachial nerve with fascicles of the

ulnar nerve (Figure 1). The modifications of this technique are
basically the use of fascicles of the median nerve to reinforce the
anterior brachial muscle (Figure 2). All selected patients had
brachial plexus injuries with involvement of the upper trunk (C5-
C6) or upper and middle trunks (C5-C7). In all patients, the internal
aspect of the arm was approached and anatomical recognition of
the musculocutaneous, ulnar and median nerves. In addition, intra-
operative neurophysiological testing was performed by stimulation
with BEIC IGFA III Stim stimulator (BEIC, Rosario, Argentina). 1Hz
frequency and 1mA intensity stimulation was used, increasing up
to 5SmA in case of not obtaining the desired response. With this
intensity, if there was no answer we interpreted it as a negative
response.

Results

Two variants were found in the 20 cases studied (10% of cases).
The first case was an anastomosis between the MCN and median
nerves (MN). The patient had a traumatic brachial plexus injury
that affected shoulder abduction and elbow flexion completely. He
also had a partial involvement of: arm extension, extension and
fist flexion and hand intrinsic. The clinical lesion path in this case
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was C5-C6 complete, C7-T1 partial. A superior upper arm approach
was planned to perform the Oberlin technique, although given that
the Flexor Carpi Ulnaris muscle nerve did not have good power,
the possibility of neurotization of the Biceps Brachialis nerve with
fascicles of the MN was proposed technique variant of Oberlin
known as Oberlin II. The inner face of the upper third of the arm

was approached and the musculocutaneous nerve was identified.
The stimulation of this nerve had a negative response, as expected
by the clinical examination. The Ulnar nerve had a weak response,
so we discarded the Oberlin technique and proceeded to select a
MN bundle.

Figure 1: Anatomical dissection, nerve transfer of the ulnar nerve fascicle to the biceps brachialis nerve.

Figure 2: Anatomical dissection, transfer of the median nerve to the anterior brachial nerve.
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Given that in the repair of peripheral nerves it is ideal to make
a suture without tension, the Biceps Brachialis nerve was dissected
proximally, until its origin in the MCN. Then the epineural sheath
was opened, performing a neurolysis to gain greater length of
the biceps nerve, inside the musculocutaneous trunk. It was in
this proximal dissection, in the trunk of the musculocutaneous
nerve, that an anastomosis was identified between the MCN and
the MN (Figure 3). The stimulation of the anastomosis and of the
musculocutaneous nerve itself proximal to it generated motor

response of flexion of the fingers. Therefore, the fibers that transited
from the NMC to the median innervated the extrinsic flexor muscles
of the fingers. After identifying the anastomosis and its function,
it was protected and no longer dissected in its vicinity. The biceps
nerve was selected from the distal section of the NMC, performing
the rest of the procedure without incident. In the postoperative
period, the patient did not show any impairment of motor function
in flexor digitorum. We conclude then that the anastomosis carried
motor information for finger flexors from the MCN to the MN.

Figure 3: Intraoperative image muscle-cutaneous nerve anastomosis with median nerve.

The second case involved the absence of the musculocutaneous
nerve. This variant was found in a 19-year-old patient with a
complete traumatic lesion of the left brachial plexus. A plexus
exploration and repair surgery was planned. In the supraclavicular
exploration it was identified that the plexus was avulsed and
retracted, so a neurotization of the phrenic nerve was planned to the
biceps nerve. In the distal dissection, the musculocutaneous nerve
was not identified. The motor branches for the biceps originated
from the median nerve; it was not dissected further distally to see
the distribution of the branches of the anterior brachial since it
was not part of the surgical act. No neural structure similar to the
musculocutaneous nerve was identified throughout the surgical
field; the ulnar nerve was placed in its usual position.

Discussion

The MCN arises from the lateral cord of the brachial plexus and
receives information from the roots C5, C6 and C7. The lateral root
of the median nerve is also born from the lateral cord (3).

After its origin, the MCN descends in the arm across the
coracobrachial muscle and is deep in relation to the biceps
brachialis wichinnervates, goes laterally and gives the brachial
anterior branch. It ends giving the sensory innervation of the
skin of the lateral face of the forearm. MCN variants are described
between 1.4 and 15% of cases [1,4-9] The most common variants
are: origin from nerve trunks different to the lateral cord (posterior
cord, medial cord, more than one root of origin), path without
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perforation of the coracobrachial muscle, absence of MCN or
exchange of anastomosis with the median nerve [3].

The absence of MCN is unusual and the most frequent is
that the muscles innervated by the MCN receive branches of the
lateral cord directly, or of the median nerve [4,9-11]. This has
an embryological and phylogenetic explanation: the lateral and
medial cords form the flexor plane of the muscles of the upper
limb. In some species of mammals there are only equivalents to the
median and ulnar nerves and the branches for the flexor muscles
of the arm are born from the median. Even in humans, the MCN is
distinguished as a branch that is born from the middle one around
46-48 days of gestation [7]. When the MCN is absent, in general the
coracobrachial muscle receives the innervation of the lateral cord,
the lateral root of the median or the median. Biceps brachialis and
anterior brachial muscles receive their branches from the median
nerve [12]. In our case we could only observe the branches of the
biceps being born from the median nerve and the distal part of the
nerve could not be dissected because it is a surgical case. Likewise,
the coracobrachial branch could not be observed. Anastomoses
between peripheral nerves are known and relatively frequent.
Some of these anastomoses have clear clinical implications, such
as Martin-Gruber or Cannieu-Richet anasomosis, which occur
between the ulnar and median nerves at the proximal and distal
level with respect to the carpal tunnel (respectively).

The anastomoses between the median and musculocutaneous
nerves are described between 2.8 and 63.5% of the cases, there
being two possible variants according to their disposition:
anastomosis from the MCN to the median or vice versa. Most often,
the anastomosis is from the MCN to the median, which can be seen
between 5 and 54.7% of cases and its most common topography
is between the origin of the nerves of the biceps brachialis and
the anterior brachial. Ballesteros and cols in an anatomical study
on 106 cadaveric pieces found anastomosis in 21 cases (19.8%).
The most frequent topography was the one described above and
represented 44.5% of cases with anastomosis. In our case, the
anastomosis was found more proximal and represented 5% of
the cases. This same topography is found by Ballesteros in about
2% of the pieces. It should be taken into account that our series is
surgical and therefore, we did not systematically search for more
distal anastomoses, having as anatomical repair the nerve of the
biceps brachialis [13]. In addition, a fundamental fact must be
emphasized: the figures for the incidence of anastomosis are due,
in their vast majority, to anatomical articles of cadaver dissections.

Therefore, it is difficult to be clear about the role and function
of these anastomoses. Even the direction in which they are made,
is based only on the direction of the nervous branch, without being
able to check whether the information that transits through it is in
one direction or another or even if it conducts motor or sensitive
information. The fact of being able to observe an anastomosis and
check its function with intra-operative neurophysiology, offers
an invaluable opportunity to understand the significance of the

exchange of information between peripheral nerves. In our case,
the anatomical direction of the anastomosis was from the MCN to
the median and from the functional point of view, we found that
when the MCN was stimulated proximal to the anastomosis, there
was contraction of the flexor muscles of the fingers. Therefore, the
information that the anastomosis carried was in the same direction
as the anatomical disposition of it. Although it is rare, the isolated
lesion of the MCN (iatrogenic or traumatic) located proximal with
respect to an anastomosis of this type, would have as a consequence
the paresis of the flexion of the extrinsic muscles of the hand,
associated with the plejia of the flexion Of elbow. This must be
taken into account not only in the scenario of traumatic injuries
of the MCN, but in its possible application in the anesthetic blocks
of peripheral nerves [14]. Finally, given the patients who suffer a
brachial plexus lesion may have variable distribution patterns, the
intra-operative neurophysiological finding clearly leads us to the
topographic approach.

Conclusion

We present a rare case of median nerve-MCN anastomosis, in
which it was found that the information transited from the MCN
to the median nerve. It had a clearly motor function, without being
able to rule out its sensitive role due to intra-operative neuro-
stimulation. The knowledge of this variant has clinical, surgical and
neurophysiological applications.
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