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ABSTRACT During routine dissection of a 70 years old

embalmed male cadaver in the department of Anatomy at K. J.

Somaiya Medical College, Sion, Mumbai, INDIA, the triple variations i.e. the unusual course of median nerve
and brachial artery in relation to the supernumerary head of biceps brachii muscle were observed in the right upper limb. The variant

median nerve was piercing the supernumerary head of biceps brachi

i muscle. The brachial artery travelled posterior to the supernu-

merary head of biceps brachii muscle. The short and long heads have their normal origin, supernumerary head had originated from
the anteromedial surface of the superior part of the shaft of the humerus. The common tendon then got inserted into the posterior
rough part of the radial tuberosity. The thorough and meticulous dissection of axilla, arm, forearm and palm of both the upper limbs
were done. The variations were unilateral and the left upper limb was normal. The photographs of the variations were taken for

proper documentation. Conclusion: The variations of median nerve

and brachial artery in relation to the supernumerary head of

biceps brachii muscle are clinically important for surgeons, orthopaedicians, anaesthetist performing pain management therapies on
the upper limb and plastic surgeons doing flap surgery. A lack of awareness of these variations might complicate surgical repair and

may cause ineffective nerve blockade.

Introduction:

The biceps brachii is a muscle with two heads in the flexor com-
partment of the arm. The short head arises from the tip of cora-
coid process along with the coracobrachialis and, the long head
from the supraglenoid tubercle of scapula. The origin of long
head is intracapsular and extra synovial. The tendon of the long
head then descends on the humerus lying in the bicipital groove.
The two heads of the muscle fuse in the middle of the arm form-
ing a common tendon and inserts on the radial tuberosity and
into the deep fascia on the medial aspect of the forearm by an
aponeurotic band named bicipital aponeurosis (also called lac-
ertus fibrosis). The muscle is the prime supinator of the forearm
and a powerful flexor of the elbow joint as well. It is also a weak
flexor of the shoulder joint. The biceps brachii muscle is inner-
vated by the musculocutaneus nerve (1, 2). The median nerve
is normally formed by the union of lateral root of median nerve
arising from the lateral cord (C5, C6, C7) of brachial plexus and
medial root of median nerve arising from the medial cord (C8,
T1) of brachial plexus anterior to the axillary artery. Some fibres
from C7 often leave the lateral root to join the ulnar nerve. Clini-
cally they are believed to be mainly motor to the flexor carpi
ulnaris. The median nerve enters the arm at first lateral to the
brachial artery. Near the insertion of the coracobrachialis, it
crosses in front of the artery, descending medial to it, to the cu-
bital fossa, where it is posterior to the bicipital aponeurosis and
anterior to the brachialis. It usually enters the forearm between
the heads of the pronator teres, crossing to the lateral side of the
ulnar artery and separated from it by the deep head of pronator
teres (1). Many authors have documented variations of biceps
brachii muscle (3, 4, 5, 6).

Case Report:

During routine dissection of a 70 years old embalmed male
cadaver in the department of Anatomy at K. ]. Somaiya Medi-
cal College, Sion, Mumbai, INDIA, the triple variations i.e. the
unusual course of median nerve and brachial artery in relation
to the supernumerary head of biceps brachii muscle were ob-
served in the right upper limb. The variant median nerve was
piercing the supernumerary head of biceps brachii muscle. The
brachial artery travelled posterior to the supernumerary head
of biceps brachii muscle. The short and long heads have their
normal origin, supernumerary head had originated from the
anteromedial surface of the superior part of the shaft of the hu-
merus. The common tendon then got inserted into the posterior
rough part of the radial tuberosity. After piercing the accessory
head the median nerve descends over the brachialis muscle and
enters to the forearm passing between the two heads of prona-
tor teres in its usual course. It was observed that the accessory
head was innervated by the muscular branches of musculocuta-
neous nerve as the main two heads. The vascular supply of this
third head was also the brachial artery. The thorough and me-
ticulous dissection of axilla, arm, forearm and palm of both the

upper limbs were done. The variations were unilateral and the
left upper limb was normal. The photographs of the variations
were taken for proper documentation.
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Figure - 1 : Photographic presentation of the unusual course of
median nerve and brachial artery in relation to the supernu-
merary head of biceps brachii muscle.
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Figure - 2 : Photographic presentation of the variant median
nerve piercing the supernumerary head of biceps brachii mus-
cle. The brachial artery travelled posterior to the supernumer-
ary head of biceps brachii muscle.

Discussion:

The variations of the biceps brachii muscle are very common
(4,6,7,8,9). According to some authors the most frequent vari-
ations of biceps brachii was in the number of the bellies (10).
Supernumerary heads of the biceps brachii can be three, four,
five or even seven headed biceps brachii (11). Supernumerary
third head of Biceps brachii is frequently reported in literature
(6). Racial difference is found in the number of supernumerary
heads i.e. in 8% of Chinese, 10% of European populations, 12%
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of African blacks, and 18% of Japanese population (7). A high
incidence of the third head has also been reported in South Af-
rican Blacks (20.5%), as compared to the African Whites (8.3%)
(4). Though some of the authors claim that there were no clear
racial differences, some of them mention significant differenc-
es between the populations (4, 10, 12, 13, 14). No significant
differences in the prevalence of variations has been reported
between male and female or between left and right sides, but
the variation was high unilaterally (6). Classification of the ac-
cessory heads is according to their location as superior, infero-
medial, and infero-lateral humeral heads. In the present case
the supernumerary third head of biceps brachii muscle was the
infero-medial type of humeral head. It was continuous with the
insertion of the coracobrachialis muscle and closely related to
medial intermuscular septum and brachialis muscle. According
to the literature the three principal origins of the accessory head
of biceps brachii muscle were the humeral shaft inferior to and
common with the insertion area for the coracobrachialis mus-
cle, a brachial origin where the muscle originated distally from
the medial humeral shaft, adjacent to and in common with the
brachialis muscle or a dual origin where the medial fibers origi-
nated from the short head of biceps brachii muscle and the lat-
eral fibers from the deltoid fascia and the insertion area of this
muscle. In another study ,an accessory head has been reported
arising from the distal part of the pectoralis major muscle (15).
In the present case a few fibers of the supernumerary third head
of the biceps brachii muscle arose from the fascia of brachialis
muscle. These fibers have crossed the median nerve. In other
words the median nerve was piercing the accessory head before
entering into the forearm. The supernumerary third head of bi-
ceps brachii muscle crossed the brachial artery. The presence
of such type of supernumerary third head of the biceps brachii
muscle may cause compression on the median nerve and the
brachial artery. So, information on such a variation is of impor-
tance for the differential diagnoses of the other compression
causes such as enlarged veins (16) or a fibrovascular band (17).
Biceps brachii is a considerable component in plastic surgery
(18, 19, 20) but it is known that accessory heads of biceps bra-
chii would be expandable and possibly has more value in flap
surgery rather than the two main heads. The variation seen in
present case would probably cause difficulty during elevating or
transferring the flaps. The supernumerary third head of biceps
brachii muscle documented in the present case causes no symp-
toms most of the time but they have the potential to compress
the median nerve and the brachial artery with consequent func-
tional impairment. Such type of variation is rare and not yet re-
ported in literature. The compression of the median nerve and
brachial artery by various types of structures leading to clinical
neurovasculopathy has been found in literature (21, 22).

Developmental basis of present variation:

Embryologically, the intrinsic muscles of the upper limb differ-
entiate in situ, opposite the lower six cervical and upper two
thoracic segments, from the limb bud mesenchyme of the lat-
eral plate mesoderm. The formation of muscular elements in
the limbs takes place shortly after the skeletal elements begin
to take shape. At a certain stage of development, the muscle
primordia within the different layers of the arm fuse to form a
single muscle mass (23). Langman stated, however, that some
muscle primodia disappear through cell death despite the fact
that cells within them have differentiated to the point of con-
taining myofilaments (24). Failure of muscle primordia to dis-
appear during embryologic development may account for the
presence of the accessory muscular bands reported in this case.

Clinical significance:

The existence of such variation should be kept in mind by the
surgeons operating on patients with high median nerve palsy
and brachial artery compression, by the orthopaedicians deal-
ing with fracture of the humerus, the radiologists while doing
radiodiagnostic procedures e.g.CT scan, MRI of the arm and an-
giographic studies and also by the physiotherapists. These ac-
cessory fibres of brachialis may be used as a transposition flap
in deformities of infraclavicular and axillary areas and in post-
mastectomy reconstruction (25). The accessory fibres of brachi-
alis may prove significant and lead to confusion during surgical
procedures or cause compression of neurovascular structures.

Conclusion :

The knowledge of such variations is important for anatomists
and clinicians. A lack of awareness of these variations might
complicate surgical repair, flap surgery and may cause ineffec-
tive nerve blockade. Also, these muscles should not be mistaken
for tumors on magnetic resonance imaging of the arm.
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