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Abstract

Biceps brachii, a powerful forearm supinator, is a muscle in which many anatomical variations have
been reported. Biceps brachii anomalies may play an important role in neurovascular compression
syndromes in the arm and also affect shoulder joint movements. Three significant morphological
variations in Biceps brachii were noted during routine dissection of upper limbs used for undergraduate
teaching purposes. An extra articular origin of tendon of long head of Biceps brachii which was passing
through the subpectoral tunnel formed by Pectoralis major was observed in one right upper limb. Non-
fusion of two bellies of Biceps brachii with an accessory bicipital tendon was observed in one right
upper limb. Presence of one supernumerary head of Biceps Brachii with a communicating branch
between Median and Musculocutaneous nerves was observed in one right upper limb. Knowledge of
these variations is essential for Surgeons and Orthopaedicians during surgery involving shoulder, arm
and elbow regions.
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Introduction

Biceps brachii is a powerful forearm supinator, present in the anterior compartment of arm. It has two
proximally attached heads. The long head arises within the capsule of the shoulder joint from the
supraglenoid tubercle of the scapula. The short head arises from the apex of the coracoid process. The
two heads of Biceps brachii form elongated bellies, which join together to form a bicipital tendon,which
is attached to the rough posterior surface of the radial tuberosity. The tendon gives a broad medial
expansion- the bicipital aponeurosis, which passes medially and fuses with the deep fascia of front of
forearm.'

Biceps brachii is a muscle in which many anatomical variations have been reported.” Presence of
supernumerary heads of Biceps brachii in humans have been reported with varying frequency in
different ethnic groups.® Presence of extra articular origin of long head of Biceps brachii have been noted
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during arthroscopic examination of the shoulder joint.* Unusual occurrences of nonunion of two heads of
Biceps brachii and also bicipital aponeurosis merging with brachioradialis have also been reported.’
Muscle anomalies may play a role in neurovascular compression syndromes. Partial entrapment of
Musculocutaneous and Median nerves have been reported in cases with supernumerary heads of Biceps
brachii.® Brachial artery compression can also occur in the presence of supernumerary heads of Biceps
brachii.®

In this case series, we describe three cases of significant morphological variations in Biceps brachii
noted in cadaveric upper limbs used for undergraduate teaching purposes at the Anatomy Department of
Thanjavur Medical College, Tamil Nadu. Ethics committee approval was waived for the present article,
as it was a cadaveric study conducted during routine dissection of upper limbs used for undergraduate
teaching purposes.

Case 1:
A rare occurrence of extra articular origin of the tendon of long head of Biceps brachii was observed in
one right upper limb of a male cadaver (Figure 1). The tendon of long head of Biceps brachii was found
to arise from the lesser tubercle of humerus. A tendinous slip from the tendon of Pectoralis major was
found to encircle the tendon of long head of Biceps brachii. The tendon of long head of Biceps brachii
passed through the subpectoral tunnel deep to Pectoralis major.
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Figure 1. Extra articular origin of long head f Biceps bréchii from the capsule of shoulder joint

* PM- Pectoralis major; PM-S- a slip from Pectoralis major; CB- Coracobrachialis; LhB- Long head of Biceps brachii; ShB-
Short head of Biceps Brachii.

Case 2:

Non-fusion of two bellies of Biceps brachii was observed in one right upper limb of a male cadaver
(Figure 2). The long head of Biceps brachii formed the bicipital tendon which was inserted into the
posterior part of the radial tuberosity. Few fibers from the long head joined with the short head and
formed an accessory bicipital tendon which was inserted into the coronoid process of ulna. Bicipital
aponeurosis was found to arise from the medial side of the bicipital tendon. The median cubital vein
passed superficial to the bicipital aponeurosis.
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FIGURE 3

Figure 2. Non-fusion of 2 bellies of
Biceps brachii with accessory

bicipital tendon

* LhB- Long head of Biceps brachii; ShB-
Short head of Biceps Brachii; MCV- Median
cubital vein; BA- Bicipital Aponeurosis; BT-
Bicipital tendon; ABT- Accessory bicipital
tendon

Figure 3. Third head of Biceps

brachii

McN- Musculocutaneous nerve; CB-
Coracobrachialis; MN- Median nerve; Lhb-
Long head of Biceps brachii; ShB- Short head
of Biceps brachii,

: Communicating branch.

Case 3:

A bulky supernumerary head- considered as third head of Biceps brachii was observed in one right upper
limb of a female cadaver (Figure 3). The third head was found to arise from the middle of the anterior
surface of shaft of humerus, below the insertion of Coracobrachialis. The third head was also found to
arise from the medial intermuscular septum. Inferiorly, few fibers of the third head passed on to the
bicipital tendon in the cubital fossa. But most fibers formed a band along with bicipital aponeurosis. All
three heads of Biceps brachii were supplied by Musculocutaneous nerve. Median nerve received a
communicating branch from the Musculocutaneous nerve, which then pierced the substance of third
head of Biceps brachii. The Median nerve and Brachial artery were found to be buried deep under the
arch of third head in the cubital fossa.

Discussion

Extra articular origin of long head of Biceps brachii has been reported, but the passage of the long head
of Biceps brachii in the subpectoral tunnel is a rare occurrence. Andreoli et al,* reported a case of long
head of Biceps brachii arising from the rotator cuff during diagnostic shoulder arthroscopy in a patient
with complaints of pain in the shoulder region. Charmode,’ had reported an occurrence of extra capsular
origin of long head of Biceps brachii, which was arising from the lesser tubercle of humerus. Katsuki et
al,® have reported a case of long head of Biceps brachii arising from the lesser tubercle, combined with a
scar tissue. They considered this variation to be a result of rupture of long head of Biceps brachii tendon
in the shoulder joint. The distal part of the ruptured Biceps tendon had formed a scar on the articular
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capsule and the scar had expanded to the lesser tubercle. In the present case 1, there was no scar tissue
and no evidence of surgery in the upper limb.

During embryological development, the tendon of Biceps brachii develops from the capsule of the
shoulder joint and can be found as an independent structure in fetus around 9 weeks of gestation.
Interruptions to development or abnormalities over the course of development of the tendon of long head
of Biceps brachii may result in such variations.’

Extra articular origin of long head of Biceps brachii can lead to instability of shoulder joint and can
cause dislocation of head of humerus.'® Biceps brachii tendon may also be compressed in the subpectoral
tunnel during contraction of Pectoralis major muscle and can cause pain in the shoulder joint. *

In the present case 1, extra articular origin of long head of Biceps brachii observed was partially similar
to the findings of Charmode’and Katsuki et al,® with the origin of long head from the lesser tubercle of
humerus. But the passage of tendon of long head of Biceps brachii in the subpectoral tunnel is a rare
occurrence.

Insertion of Biceps brachii is important, because it can present as partial or complete tears, which needs
to be differentiated from naturally occurring anatomical variations.'"' Avadhani and Chakravarthi,’
reported an occurrence of nonunion of two heads of Biceps brachii, in which the short head continued as
bicipital aponeurosis and the long head formed the bicipital tendon. Agarwal and Gopal,'? reported a
case of non-fusion of two heads of Biceps brachii, in which the short head was ending in a
musculotendinous slip going towards the belly of Flexor carpi radialis. Daimi et al,"* reported a case of
insertion of Biceps brachii by two tendons. A common tendon was inserted into the posterior part of
radial tuberosity. Another accessory tendon was inserted into the radial tuberosity distal to the insertion
of the common tendon. Non-fusion of two bellies of Biceps brachii observed in the present case 2, was
partially similar to the findings of Daimi et al.'* In the present case 2, the accessory bicipital tendon was
inserted into the coronoid process, which has been rarely reported.

Occurrence of third head of Biceps brachii has been reported to be as high as 10% in Gray’s Anatomy.'
Occurrence of third head of Biceps brachii has been reported with a varying frequency from 2.3% to
16% in different ethnic groups.'? According to the position of supernumerary head of Biceps brachii- it is
classified as Superior, Inferomedial or Inferolateral head."* In the present case 3, inferomedial origin of
third head of Biceps brachii was observed, as it was found to arise from the shaft of humerus below the
insertion of Coracobrachialis and also from the medial intermuscular septum.

Inferiorly, the third head of Biceps brachii is most commonly reported to join the bicipital tendon.” Singh
et al”® reported a case in which the third head of Biceps brachii was inserted into the bicipital
aponeurosis. In the present case 3, few fibres from the third head joined the bicipital tendon, but most
fibres joined the bicipital aponeurosis inferiorly.

Agarwal and Gopal'? reported that the Musculocutaneous nerve passes between the supernumerary heads
of Biceps brachii or the supernumerary heads may be pierced by the musculocutaneous nerve. The
Musculocutaneous nerve, during its intramuscular course has been reported to have interconnections
with the Median nerve.'? In the present case 3, the third head was supplied by the Musculocutaneous
nerve and a communicating branch between Median and Musculocutaneous nerve was found to be
present.

Conclusion
Knowledge of variations in the origin, insertion and presence of supernumerary heads of Biceps brachii
along with nerve communications are important for surgeries involving shoulder, arm and elbow regions.
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