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ABSTRACT

During routine classroom dissection, conducted for undergraduate medical students, we encountered, anatomical variation of some lateral fibers of
the brachialis muscle merges with brachioradialis muscle, suggesting the small medial head of the brachioradialis muscle associated with
communication between musculocutaneous, median and ulnar nerves. Radial nerve passes between these two heads of brachioradialis muscle
and median nerve at its immergence give communicating branch to ulnar nerve, musculocutaneous nerve also gives communicating branch to
median nerve at the level of insertion of coracobrachialis muscle. Knowledge regarding presence of radial nerve in between two heads of
brachioradialis muscle and communications between musculocutaneous, median and ulnar nerves is immense important for radial nerve
entrapment for clinicians and axillary surgeons. Possible embryological explanation and clinical importance have been discussed.

KEYWORDS

Brachialis; Brachioradialis; Radial nerve entrapment, Axillary Surgeons

INTRODUCTION

Brachioradialis is the most superficial muscle along the radial side of
the forearm, and forms the lateral border of the cubital fossa/elbow pit.
Its proximal attachment is from superior two-thirds of the lateral
supracondylar ridge of the humerus. The muscle fibers end above mid-
forearm level in a flat tendon which inserts on the lateral side of the
distal end of the radius, usually just proximal to its styloid process.
Often the proximal fibers of Brachioradialis attached to brachialis but
rarely reported. We report some lateral fibers of the brachialis muscle
merges with brachioradialis muscle, suggesting the small medial head
of the brachioradialis muscle and radial nerve passes between these
two heads. Median nerve at its immergence give communicating
branch to ulnar nerve, musculocutaneous nerve also gives
communicating branch to median nerve at the level of insertion of
coracobrachialis muscle. Hence there may be radial nerve entrapment
between these two heads of brachioradialis muscles.

Anatomy of Brachioradialis Muscle:

Brachioradialis is the most superficial muscle along the radial side of
the forearm, and forms the lateral border of the cubital fossa/elbow pit.
Its proximal attachment is from superior two-thirds of the lateral
supracondylar ridge of the humerus. The muscle fibers end above mid-
forearm level in a flat tendon which inserts on the lateral side of the
distal end of the radius, usually just proximal to it styloid process. In
rare instances it is double or absent. Often the proximal fibers of
Brachioradialis attached to brachialis but rarely reported [1]. In 1925,
Jackson wrote the brachioradialis (Supinator Radii Longus) flexes the
forearm at elbow. This action is strongest when forearm is pronated. It
acts as a supinator only when the arm is extended in pronated position.
It then helps to put the arm in semi-pronated position. While forearm
flexed and supinated, it acts as a pronator [2]. This looks to be in
general disagreement with most modern opinions which states that it is
an elbow joint flexors only,[3,4] with previous researchers opinion
gave name as supinator longus. [5] McMinn conceded that the
brachioradialis has some weak pronating action when fully supinated
position. [3]

Anatomy of Median, Musculocutaneous and Ulnar nerves:

The median nerve is usually formed just lateral to third part of axillary
artery by the union of its medial and lateral roots coming from medial
and lateral cords of brachial plexus respectively. It then descends down
in front of arm and crosses brachial artery from lateral to medial side
and enters in cubital fossa along with the brachial artery.

The musculocutaneous nerve is a branch of lateral cord of brachial
plexus. It pierces the coracobrachialis muscle and enters front of the
arm. It supplies the biceps, brachialis and coracobrachialis muscles.
The ulnar nerve is a branch of medial cord of brachial plexus. [1]

Case Report
The present report describes a case of right sided variation in

communicating fibers between brachialis and brachioradialis muscles
(fig. no.1) associated with communications between median, radial
and ulnar nerves (fig. no. 2) found during classroom dissection of right
sided axilla and arm at Topiwala National Medical College Mumbai in
60 years male cadaver. Some lateral fibers of the brachialis muscle
merges with brachioradialis muscle, suggesting the small medial head
of the brachioradialis muscle and radial nerve passes between these
two heads.
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Inferior- Superior

Medial

Fig. No. 1. Showing Photograph of Communication between
musculocutaneous, median, and ulnar nerves. [MC - Medial Cord, LC
- Lateral Cord, MCN - Musculocutaneous Nerve, RN - Radial Nerve,
UN - Ulnar Nerve, MN - Median Nerve, AA - Axillary Artery, BA -
Brachial Artery, CBM - Coracobrachialis, BRC - Brachialis, 1 -
Lateral root of Median Nerve, 2 - Communication between Median
and Ulnar nerves, 3 - Communication between Musculocutaneous and
Median Nerves

Fig. No. 2. Photograph showing Radial Nerve (RN) passing between
two heads of Brachioradialis Muscle (BRM).

DISCUSSION:

The present case reports median nerve at its immergence give
communicating branch to ulnar nerve, musculocutaneous nerve also
gives communicating branch to median nerve at the level of insertion
of coracobrachialis muscle (fig. no. 1) In addition to this some lateral
fibers of the brachialis muscle merges with brachioradialis muscle,
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(fig. no.2) suggesting the small medial head of the brachioradialis
muscle and radial nerve passes between these two heads. Hence there
may be radial nerve entrapment between these two heads of
brachioradialis muscles.

It is important to be aware of such variations while planning a surgery
in the region of axilla or arm, as these nerves are more liable to be
injured during surgical procedures.

The embryological basis for formation of anomalous nerve plexuses
not fully understood. Various theories have been proposed like cell
signaling. During fifth week of intrauterine life development, the
axons of nerve grow distally to establish contact with growing limb
bud, improper singling may lead to anomalous nerve plexuses [6]

The factors which lead the nerve growth are chemo-attractants/netrins
and repellant like semaphorins and ephrins which ultimately direct
cell processes to for appropriate site. [7]

Another theory suggests that improper balance of calcium which is
required for the guidance molecule to work effectively and stabilize
microtubules. Microtubules misalignment lead to the development of
nerve in new direction forming the anomalous nerve plexuses in the
body [8]

Brachial plexuses is a network supplying to upper limb with root value
C5toTl.

Priti Chaudhary and et. al reported communication between median
nerve and musculocutaneous nerve observe in 10% of cases studied in
60 cadavers. [9]

Ontogeny

The presence of the communications may be attributed to the random
factors influencing the mechanism of formation of the limb muscles
and the peripheral nerves during the development of embryonic life.
Significant variations in the nerve patterns may be a result of the
altered signaling between the mesenchymal cells and neuronal growth
cones and once formed antenatally persist postnatally.

Sannes et al and Abhay et al [10] these may be due to circulatory
factors at the time of fusion of the brachial plexus cords Kosugi et al,
[11]. Iwata [12] believed that the human brachial plexus appears as a
single radicular cone in the upper limb bud, which divides
longitudinally into ventral and the dorsal segments. The ventral
segments give roots to the median and the ulnar nerves with
musculocutaneous nerve arising from the median nerve. He further
kept the possibility of failure of the differentiation as a cause for some
of the fibers taking an aberrant course as a communicating branch.
Chiarapattanakom et al [13] are of the opinion that the limb muscles
develop from the mesenchyme of local origin, while axons of spinal
nerves grow distally to reach the muscles and/or skin. They blamed the
lack of coordination between the formation of the limb muscles and
their innervation for appearance of a communicating branch.

Phylogeny

Chauhan and Roy strongly recommend the consideration of the
phylogeny and the development of the nerves of the upper limb for the
interpretation of the anomalous nerve of the arm. Considering the
communication between the musculocutaneous and the median nerve
as aremnant from the phylogenetic or comparative anatomical point of
view and that the ontogeny repeats/recap the phylogeny, they feel that
the variations seen are the result of the developmental anomaly. [ 14]
Presence/finding of medial head of brachioradialis muscle can be well
understood on embryological basis. The muscles of superior extremity
take origin from muscle primordia which develop from mesoderm.
Further the formation of skeletal elements the single muscle mass start
to develop/shape up into different muscles. Thus due to failure to the
muscle primordial at certain places lead to formation of such kind of
muscular variation.[15]

CONCLUSION

It is important to be aware of variable communicating fibers between
brachialis and brachioradialis muscle and passing course of radial
nerve between two heads of brachioradialis muscle can be cause for
nerve entrapment. Communications between musculocutaneous,
median and ulnar nerves should be kept in mind while planning a
surgery in the region of axilla or arm, as these nerves are more liable to

be injured during surgical procedures. Clinicians, axillary surgeons
should be aware of such variations.
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