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ABSTRACT
Background: Biceps brachii muscle normally has two heads; the long head and the short head. Sometimes it has

a third head or supernumerary head. Variations in the attachments of the third head of biceps brachii are
clinically important.

Aim: This study was undertaken to evaluate the incidence, attachments, relations and nerve supply of the third
head of biceps brachii in a South Indian Population.

Material and methods: Both the upper limbs of 40 formalin-fixed cadavers (80 upper limbs) were studied for the
possible presence of supernumerary heads of biceps brachii. The anterior compartment of arm was dissected
and the biceps brachii muscle was exposed. The attachments, relations and nerves supplying biceps brachii,
were delineated.

Results: It was found that Biceps brachii had two heads in 36 cadavers. A third head was observed in 4 cadavers.
It was bilateral in one cadaver and unilateral in three cadavers. This third head of biceps brachii arose from the
coracoid process along with its short head, bilaterally, in one cadaver. It originated from the medial surface of
the shaft of humerus at the insertion of coracobrachialis, in left upper limb of one cadaver. The third head
originated from the shaft of humerus along with the medial fibers of brachialis in the right upper limb of one
cadaver; and both from shaft of the humerus and medial intermuscular septum in the right upper limb of another
cadaver. In three cases it was innervated by the musculo-cutaneous nerve. In one case it was innervated by the
branches of the median nerve, where the musculo- cutaneous nerve was absent. All the three heads fused before
the formation of bicipital tendon and inserted into the radial tuberosity. But in one case, a few fibers of the third
head inserted into the bicipital aponeurosis.

Conclusion: In our study the incidence of third head was 10%. In published literature, its incidence varies from
0.18% to 21.5% in different populations. Variation in the attachments of third head of biceps brachii isimportant
in surgical interventions, neurovascular compression syndromes and unexplained pain syndromes in arm and
forearm regions.
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INTRODUCTION

Biceps brachii, a muscle of anterior compart-
ment of arm has been described as having a long
head originating from the supra-glenoid tubercle
and glenoid labrum and a short head from the
coracoid process of the scapula. The two heads
join to form a common bicipital tendon distally,
and insert into the posterior rough part of radial
tuberosity and a bicipital aponeurosis which
merges with the deep fascia of forearm [1]. This
is the only flexor of the arm crossing the elbow
and acting at both shoulder and elbow joints.
Both heads are innervated by the musculocuta-
neous nerve, the nerve of the anterior compart-
ment of arm. Itis supplied by vascular branches
from anterior circumflex humeral artery and
brachial artery.

Biceps brachii is the most common muscle to
show anatomical variations in its morphology
and number of heads [2]. Most frequent is the
presence of third head and sometimes it may
have four to seven heads [2-3]. The incidence
of third head of biceps brachii varies from 0.18%
to 21.5% in different populations [4]. The
accessory head of biceps brachii may originate
from coracoid process, tendon of pectoralis
major, head of humerus or from the shaft of hu-
merus [5]. It’s origin from the shaft of humerus
which is commonly called as ‘humeral head of
biceps brachii’ is the most common variation
[6,7].

From the clinical point of view, muscle anoma-
lies may also be difficult to differentiate from
tumors. High median nerve and brachial artery
compression around elbow joint has been
encountered in cases of lower origin of third
head of biceps brachii [8]. Further knowledge of
variations in the attachment of supernumerary
heads of biceps brachii is clinically important in
pre-operative diagnosis, surgical interventions,
neurovascular compression syndromes and un-
explained pain syndromes in arm and forearm
regions. In the present study we elucidate the
incidence, attachments, nerve supply and rela-
tions of the third head of biceps brachiiin a South
Indian population. We also discuss its clinical
and functional significance.

MATERIALS AND METHODS
This study was carried out on 40 formalin-fixed
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cadavers during routine gross anatomy
dissections for the undergraduate students over
a period of five years (from 2010 to 2015) in the
Department of anatomy, Bhaskar Medical
College, Hyderabad, India. A longitudinal
incision was made on the anterior aspect of both
arms extending from the acromion process to a
midline point 2.5 cm below the elbow joint. The
incision was extended horizontally at both ends
of the initial longitudinal incision. The skin was
reflected carefully along with the subcutaneous
fat and fascia. The biceps brachii was exposed
completely and it’s proximal and distal
attachments were delineated. The presence of
accessory heads, their attachments and nerve
supply were recorded. The relation of median
nerve and brachial artery to the accessory head
was also recorded.

RESULTS

Biceps brachii had two heads in 36 cadavers. In
allthe upper limbs, the long head originated from
the supra-glenoid tubercle and short head from
the coracoid process of the scapula. The third
head was observed in four cadavers, bringing
its overall incidence to 10%. It was bilateral in
one cadaver and this originated from the
coracoid process along with the short head of
biceps brachii (Fig. 1). It was unilateral in three
cadavers (left side in one and right side in two).
It originated from the middle of the anteromedial
surface of the shaft of humerus, where coraco-
brachialis was inserted in one left upper limb
(Fig. 2). The brachial artery was partially deep
to the third head in these two cases. The acces-
sory third head originated from the medial
surface of the shaft of humerus along with
medial fibers of brachialis and also from the me-
dial intermuscular septum in right upper limb of
one cadaver (Fig. 3a). In this, the median nerve
and brachial artery passed below the tunnel
formed by the third head of biceps where its
fibers crossed from medial to lateral to join with
the rest of muscle to form the bicipital tendon
(Fig. 3b). The third head originated from the
antero medial surface of the humerus in
common with medial fibers of the brachialis in
right upper limb of one cadaver. In this case, a
few fibers of the third head inserted into the
bicipital aponeurosis and crossed anterior to the
median nerve and brachial artery (Fig. 4a). In
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this case, the third head was innervated by the
branches of the median nerve since the muscu-
locutaneous nerve was absent and was replaced
by the branches of the median nerve (Fig. 4b).
In the remaining three cases, the third head was
innervated only by the musculo-cutaneous

branches of brachial artery in all cases. All the
three heads fused before the formation of
bicipital tendon and inserted into the radial
tuberosity in all cases and in one case few
fibers of third head inserted into the bicipital
aponeurosis in addition to the bicipital tendon.

nerve. The third head was supplied by the

Fig. 1: Third head of biceps brachii originating from the coracoid process along with the short head and joining the
other two heads before the formation of bicipital tendon. (1. Long head of Biceps brachii (BB), 2. Short head of BB, 3.
Third head of BB, 4. Brachial artery, 5. Median nerve)

&

: N G : i ;. o’ "\*Af \: - "\ s i
Fig. 2: Third head originating from the middle of the antero-medial surface of the shaft of the humerus at the level of

insertion of coracobrachialis. (1. Long head of Biceps brachii (BB), 2. Short head of BB, 3. Third head of BB,
4. Brachial artery, 5. Median nerve)

Fig. 3a: Third head of biceps brachii originating from the antero-medial surface of the shaft of the humerus and
medial intermuscular septum.
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Fig. 3b: Third head was dissectéd from the medial inter muscular septum to show the median nerve and brachial
artery underneath the third head. (1. Long head of Biceps brachii (BB), 2. Short head of BB, 3. Third head of BB, 4.
Brachial artery, 5. Median nerve, 6. Musculocutaneous nerve, 7. Brachialis)
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Fig. 4a & Fig. 4b: Third head of biceps brachii originating from the antero-medial surface of the shaft of the humerus
and few fibres of it inserting into the bicipital aponeurosis. The musculocutaneous nerve was absent and all
muscles of the anterior compartment were innervated by branches from the median nerve. (1. Long head of Biceps

brachii (BB), 2. Short head of BB, 3. Third head of BB, 4. Brachial artery, 5. Median nerve, 8. Bicipital aponeurosis)

DISCUSSION

Biceps brachii muscle frequently shows
variations in its number of heads and morphol-
ogy [9]. Absence of either short head or long
head of biceps brachiiis very rare [10]. We found
no cadavers with absent short or long head of
biceps, in our study.

Supernumerary heads of biceps brachii have
been described in the literature and may vary
from three to seven heads [2,3]. The incidence
of third head of biceps brachii varies among
populations, such as Chinese (8%), European
whites (10%), African blacks (12%), Japanese
(18%), South African blacks (21%), South Afri-
can whites (8%), Colombians (38%), Nepalese
(12.5), & North Indian population (2.3%) [4,9-
12]. The incidence of four-headed biceps brachii
is low and varies from 0.18 — 2.75% [6]. In the
present study, incidence of third head of biceps
brachii was 10%.

Supernumerary heads of biceps brachii may
arise from the articular capsule of shoulder joint,
lesser tubercle, tendons of pectoralis major or
minor, greater tubercle, shaft of the humerus or
lateral and medial lips of bicipital groove
[2,5,9,13-16]. Rodriguez et al studied 350 arms
and classified supernumerary heads of biceps
brachii as superior, infero-medial and inferolat
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eral heads based on their origin. According to
them, superior head was rare and may originate
from lesser tubercle, external lip of bicipital
groove, undersurface of pectoralis major,
anterior surface capsule of shoulder joint, or
deltoid muscle [10]. In the present study, we did
not encounter such origin of the third head of
biceps brachii.

Inferomedial humeral head was the most
frequent supernumerary head and may originate
from the humerus at the level of insertion of
coracobrachialis, from the medial intermuscu-
lar septum or the brachialis muscle. The
supernumerary head may join the biceps brachii
muscle belly, biceps tendon or the bicipital
aponeurosis. This head may present usually
medial or deep to the median nerve and
brachial artery. But the third head may present
superficial to them and may produce clinical
entrapment syndromes [2]. In the present study,
three cases belong to this category of the third
head of biceps brachii. In one case it originated
from the medial surface of the shaft of the
humerus at the insertion of coracobrachialis. In
this case it was anterior to the brachial artery.
In one case the third head originated from the
medial surface of shaft of humerus along with
the brachialis muscle and also from the
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medial intermuscular septum. In this case, the
median nerve and brachial artery were in the
tunnel formed by the crossing of fibers of third
head from medial intermuscular septum to the
bicipital tendon. These fibers may cause
compression of the neurovascular bundle. Inone
case the third head originated from the humeral
shaft in common with brachialis. In this some
fibers joined the bicipital tendon and some
inserted into the bicipital aponeurosis. Those
fibers which joined bicipital aponeurosis crossed
over the median nerve and brachial artery.

Inferolateral head is the least common
supernumerary head and has not been reported
in the majority of studies. It originated from the
lateral intermuscular septum between the
insertion of deltoid and the origin of
brachioradialis or from the lateral supracondy-
lar ridge [17]. Rodriguez et al observed muscle
bellies resembling infero-medial head in lateral
ante-cubital fossa. They did not consider these
bellies as part of the biceps brachii as they are
innervated by the branches from the radial nerve
rather than from musculo cutaneous nerve [10].
We did not observe any such muscle bellies in
our study.

A supernumerary head originated from the
coracoid process or pectoralis minor was
considered as duplication or segmentation of the
short head of biceps brachii [18]. In the present
study we report a similar origin of third head
from the coracoid process along with the short
head of biceps brachii and fused with the other
two heads before formation of bicipital tendon.
This was a rare variation of biceps third head
which was considered as duplication of short
head of biceps brachii and was not reported ear-
lier in any of the major studies on the supernu-
merary heads of biceps brachii.

The presence of supernumerary heads of biceps
brachii has been associated with the variations
of the musculocutaneous nerve or connections
between median nerve and musculocutaneous
nerve [2,10,14]. The musculocutaneous nerve or
its connection with the median nerve usually
pass deep to the third head or may be superfi-
cial to it or may have no relation to it. In the
present study, the musculo cutaneous nerve was
deep to the third head in three cases. These
three cases were each innervated by a branch
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from musculocutaneous nerve. Minor [19]
described five types of variations in the course
and connections of median and musculo
cutaneous nerves. Type 5 was considered as
absence of musculocutaneous nerve where its
fibers pass along with the lateral root of
median nerve, and so the median nerve supplies
all the muscles innervated by the musculo
cutaneous nerve [19]. Some reported anabsence
of musculo-cutaneous nerve associated with the
presence of third head of biceps brachii. In these
cases branches of the median nerve supplied
all muscles of anterior compartment of arm
including the third head of biceps brachii [20,21].
In the present study, one case showed absence
of musculocutaneous nerve associated with the
presence of third head of biceps brachii. In this
case, all muscles of anterior compartment were
innervated by branches from the median nerve
including the third head which was similar to
type 5 variation of musculocutaneous nerve
described by Minor [19].

The third head of biceps brachii probably
derived from muscles of the anterior compart-
ment because of its similar innervation and
relationship. “Notably, humans, in contrast to
other primates lack long head of coracobrachia-
lis” [22-24]. In those cases in which the third
head arises from the insertion area of coraco-
brachialis, it is possible that it represents the
long head of coracobrachialis, the ancestral
hominoid condition [3, 22-24). As Dobson found
in Cercopithecus, the long head of coracobra-
chialis may find an insertion onto the radial
tuberosity in common with biceps brachii [3, 25]

The biceps brachii is known for its powerful
flexion at elbow and supination of forearm.
Presence of the supernumerary heads of biceps
brachii would increase its kinematics. Therefore
from the applied anatomical point of view, its
third head increases its power of flexion and
supination [26]. The supernumerary heads of
biceps brachii may cause compression of the
neurovascular bundle of the anterior compart-
ment of arm depending on their attachments
and course of fibers. These abnormal fibers may
cause entrapment of the median nerve and
cause nerve compression syndromes [27].

Therefore, knowledge of the variations is impor-
tant in surgical manipulations of the arm and in
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diagnosing nerve impairments. Any abnormali-
ties in the course or distribution of the nerves
may cause accidental injuries during fractures
or any surgical procedures of the arm [28]. In
the present study, two cases had abnormal
course of third head fibers over the median nerve
and brachial artery where they may compress
these structures. In one case all muscles of
anterior compartment of arm were innervated
by median nerve replacing musculocutaneous
nerve. Usually median nerve would not give
branches in the anterior compartment. This is
important in the surgical management of any
conditions of anterior compartment such as
fractures or tumors.

CONCLUSION

The knowledge about variations in the
attachments and nerve supply of the third head
of biceps brachii is important to the surgeons,
traumatologists, clinicians and anatomists as
they vary in differentindividuals and groups, and
may cause confusion and iatrogenic injuries of
the nerves during surgical procedures. Though
the supernumerary heads may increase the
power of biceps brachii, they may cause nerve
entrapment syndromes especially, when they
pass over the neurovascular bundle forming a
tunnel. By such inferences, one should carefully
evaluate the muscles and nerves of the anterior
compartment of arm in diagnostic and manage-
ment requirements for unexplained pain
syndromes of arm and forearm.
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