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ABSTRACT  

 

During routine dissection of undergraduate First MBBS students a variation was found in the right upper 

limb of a 70 year old male donated embalmed cadaver in the department of Anatomy of K.J.Somaiya 

Medical College, Sion, Mumbai, India.  The third head of biceps brachii was supplied by the median 

nerve. The third head was taking origin from the anterolateral surface of the shaft of the humerus. The 

third head joined with the other two heads and form a common tendon which got inserted into the radial 

tuberosity of the radius and bicipital aponeurosis. The musculocutaneous nerve was absent and all the 

muscles of the front of the arm were supplied by median nerve. The third head was also supplied by the 

median nerve. There was no associated arterial variation seen in the specimen. The variation was 

unilateral and the left upper limb of the cadaver was normal. The photographs of the variations were taken 

for proper documentation and ready reference. Topographical Anatomy and variations of the biceps 

brachii muscle is clinically important for surgeon, Orthopaedician, Radiologist and Anaesthetist 

performing pain management therapies.  

Key Words: Biceps Brachii Muscle, Third Head, Median Nerve, Surgeons, Orthopaedicians, Radiologists, 
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INTRODUCTION 

The biceps brachii is the muscle of 

the anterior compartment of the arm having 

two heads of origin proximally, a long head 

originating from the supraglenoid tubercle 

and glenoid labrum and a short head from 

the coracoid process of the scapula. Distally 

these two heads unite to form a common 

tendon that inserts into the posterior rough 

part of the radial tuberosity and bicipital 

aponeurosis which merges with the deep 

fascia of the forearm. 
(1)

 This mode of 

insertion makes it an efficient and important 

supinator of the forearm. It is the only flexor 

of the arm that crosses the shoulder as well 

as the elbow joint thereby acting on both 

joints. It is innervated by the 

musculocutaneous nerve and vascularized 

by brachial and anterior circumflex humeral 

arteries and brachial vein. 
(1)

 Biceps brachii 

has been stated as one of the muscles that 

shows frequent anatomical variations. 
(2-5) 

Some of its reported anomalies have been 

manifested as supernumerary fascicles that 

originate from the coracoid process, tendon 

of pectoralis major, articular capsule and 

head of the humerus or from humerus itself. 
(6)

 Among those variations, the presence of a 
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supernumerary fascicle arising from the 

shaft of the humerus, which is known as the 

humeral head of biceps brachii, is known to 

be the most common anomaly. 
(3, 7, 8)

 

Multiple supernumerary heads of four to 

seven have also been reported to a lesser 

extent. 
(1, 3, 4, 5)

 A large body of evidence 

suggests a wide range of racial variations in 

the occurrence of humeral head of biceps 

brachii muscle. It was shown to have an 

incidence of 7.1% in Indians, 8% in 

Chinese, 10% in European whites, 10 % in 

Sri Lankans,  12% in African Blacks, 15% 

in Turkish, 18% in Japanese, 21.5% in South 

African Blacks and 8.3% in South African 

Whites, and 37.5 % in Colombians. 
(3, 8-16)

 

From a clinical standpoint of view, muscle 

anomalies are difficult to differentiate from 

soft tissue tumors. 
(5)

 High median nerve 

compression around the elbow joint has 

been described as resulting from a number 

of clinical and anatomical entities. The 

existence of an anomalous muscle in and 

around the elbow region may cause high 

median nerve palsy and compression of the 

brachial artery. 
(5)

 Further, knowledge of the 

incidence of humeral head of biceps brachii 

will facilitate preoperative diagnosis as well 

as the surgical procedures of the upper limb. 
(5, 9)

 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. Clinically 

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 cubital 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)

 Anomalous 

pattern of the median nerve can be explained 

on the basis of embryological development 

The upper limb buds lie opposite the lower 

five cervical and upper two thoracic 

segments. As soon as the buds form, the 

ventral primary rami of the spinal nerves 

penetrate into the mesenchyme of limb bud. 

Immediately the nerves enter the limb bud, 

they establish intimate contact with the 

differentiating mesodermal condensations 

and the early contact between nerve and 

muscle cells is a prerequisite for their 

complete functional differentiation. 
(17)

 The 

growth as well as the path finding of nerve 

fibres towards the target is dependent upon 

concentration gradient of a group of cell 

surface receptors in the environment. 
(1)

 

Several signalling molecules and 

transcription factors have been identified 

which induce the differentiation of the 

dorsal and ventral motor horn cells The high 

percentage of anomalies as mentioned above 

emphasizes the complexities and 

irregularities of this anatomic region with 

regard to surgical approaches. 
(18)

 

Knowledge of such variations is important 

for surgeons to perform surgical procedures 

in the axillary region and arm. 
(19)

 

Considering the high percentage of 

anomalies in the formation of median nerve 

and its paramount clinical importance, the 

present variations are documented. 

Variations in the formation and branching 

pattern of the brachial plexus constitute an 

important anatomical and clinical entity and 

have been reported by several investigators. 
(20-22)

 The median, musculocutaneous and 

ulnar nerves after their origin from the 

brachial plexus, pass through the anterior 

compartment of the arm without receiving 

any branch from any nerve in the 

neighbourhood.
(23)

 Although the 

communications between the different 
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nerves in the arm are rare, those between the 

median nerve and musculocutaneous nerve 

have been described from nineteenth 

century. 
(24)

 Knowledge of anatomical 

variation of these nerves at the level of 

upper arm is essential in light of the 

frequency with which surgery is performed 

in the axilla and the surgical neck of the 

humerus. 
(25) 

 

CASE REPORT 
During routine dissection of 

undergraduate First MBBS students a 

variation was found in the right upper limb 

of a 70 year old male donated embalmed 

cadaver in the department of Anatomy of 

K.J.Somaiya Medical College, Sion, 

Mumbai, India.  The third head of biceps 

brachii was supplied by the median nerve. 

The third head was taking origin from the 

anterolateral surface of the shaft of the 

humerus. The third head joined with the 

other two heads and form a common tendon 

which got inserted into the radial tuberosity 

of the radius and bicipital aponeurosis. The 

musculocutaneous nerve was absent and all 

the muscles of the front of the arm were 

supplied by median nerve. The third head 

was also supplied by the median nerve. 

There was no associated arterial variation 

seen in the specimen. The variation was 

unilateral and the left upper limb of the 

cadaver was normal. The photographs of the 

variations were taken for proper 

documentation and ready reference. 

 

 
 
Figure 1: The photographic presentation of the third 

head of biceps brachii taking origin from the 

anterolateral surface of the shaft of the humerus. The 

third head joined with the other two heads and form a 

common tendon which got inserted into the radial 

tuberosity of the radius and bicipital aponeurosis.  

 

 
 
Figure 2: The photographic presentation of the median 

nerve suppling all the muscles of the front of the arm 

including the third head of biceps. The 

musculocutaneous nerve was absent.  

 

DISCUSSION 

Anatomy is a morphological science 

which cannot fail to interest the clinicians. 

The standard Anatomy text states the 

incidence of variation of supernumerary 

heads of biceps brachii as 10%. 
(1)

 Although 

this is based on some European populations, 
(10)

 it ignores a large body of evidence with 

reference to other populations. 
(3, 8-16)

 

Furthermore, racial variation of the 

incidence of the supernumerary head of 

biceps brachii has been clearly demonstrated 

by comparative studies between Brazilian 

whites and black subjects. The incidence of 

supernumerary head of biceps brachii in 

blacks was found to be significantly lower 
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than in whites. 
(26)

 The variations of the 

incidence of the third head of biceps brachii 

were attributed to evolutionary or racial 

trends. 
(8)

 Rodriguez-Niedenfuhr classified 

the supernumerary heads of biceps brachii 

muscle into three types depending upon their 

origin i.e. superior, inferomedial and 

inferolateral. In the present case the 

supernumerary head of biceps brachii is of 

inferolateral type. 
(27)

 Embryologically it has 

been stated that the third head of biceps 

brachii arises from the brachialis muscle and 

in such instances its distal insertion has been 

translocated from ulna to the radius. 
(2)

 The 

innervation and vascularization of the third 

head of biceps brachii from 

musculocutaneous nerve and brachial artery 

is based on the normal embryologic 

development of the related dermatomes and 

myotomes. It is presumed that the 

development of the biceps brachii muscle is 

likely to influence the course and the 

branching pattern of musculocutaneous 

nerve. 
(13, 28)

 The median nerve supplying the 

supernumerary head was rare and not found 

in literature. The communication between 

the musculocutaneous nerve and the median 

nerve have been classified in different types 

by Li Minor and Venieratos and 

Anagnostopoulou.
(29,30)

 Li Minor 

categorized these communications into 

following five types: In type I, there is no 

communication between the median nerve 

and the musculocutaneous nerve, in type II, 

the fibers of the lateral root of the median 

nerve pass through the musculocutaneous 

nerve nerve and join the median nerve in the 

middle of the arm, whereas in type III, the 

lateral root fibers of the median nerve pass 

along the musculocutaneous nerve and after 

some distance, leave it to form the lateral 

root of the median nerve. In type IV, the 

musculocutaneous nerve fibers join the 

lateral root of the median nerve and after 

some distance the musculocutaneous nerve 

arises from the median nerve. In type V, the 

musculocutaneous nerve is absent and the 

entire fibers of the musculocutaneous nerve 

pass through the lateral root and fibers to the 

muscles supplied by the musculocutaneous 

nerve branch out directly from the median 

nerve. 
(29)

 In the present case all the muscles 

of the front of the arm including 

supernumerary head of biceps brachii 

muscle were supplied by the median nerve.  

The musculocutaneous nerve was absent i.e. 

Type V of Li Minor’s.  

 

 
 
Figure 3: The schematic presentation of Li Minor’s 

classification showing five types of communications 

between musculocutaneous and median nerves. 

 

Venieratos and Anagnostopoulou 
(30)

 

also described three different types of 

communication between musculocutaneous 

and median nerves in relation to 

coracobrachialis muscle. Type 1: 

communication between musculocutaneous 

and median nerve is proximal to the 

entrance of musculocutaneous into 

coracobrachialis.  Type 2: communication 

between the two nerves is distal to the 

muscle. Type 3: neither the nerve nor its 

communicating branch pierced the muscle. 

In the present case the supernumerary head 

of biceps brachii muscle were supplied by 

median nerve which does not coincide with 

any of Venieratos's classification. 
(29, 30)

 The 
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knowledge of such variations is important 

during surgical corrections of the arm as 

well as in diagnosing the nerve impairments. 

Furthermore, it has been mentioned that any 

variant nerve with an abnormal origin, 

course and distribution is prone to accidental 

injuries and impairments. 
(31)

 This is further 

proved by the fact that supernumerary heads 

of the biceps brachii muscle have been 

reported to compress the surrounding 

neurovascular structures leading to 

erroneous interpretations during surgical 

procedures. 
(28)

 The biceps brachii is known 

for its powerful elbow flexion and 

supination of the forearm. It can be argued 

that the presence of supernumerary heads of 

biceps brachii muscle increase its 

kinematics. Therefore, from anatomical 

standpoint of view it can be presumed that 

the presence of a third head may increase the 

power of flexion and supination of the 

forearm. 
(13)

 In addition to allowing the 

elbow flexion irrespective of the shoulder 

joint position, the supernumerary head of 

biceps brachii may enhance the strength of 

elbow flexion. 
(16)

 The absent of 

musculocutaneous nerve and the median 

nerve supplying all the muscle of the front 

of arm including supernumerary head of 

biceps brachii muscle documented in present 

case may be attributed to random factors 

influencing the mechanism of formation of 

limb muscles and the peripheral nerves 

during embryonic life. Significant variations 

in nerve patterns may be a result of altered 

signaling between mesenchymal cells and 

neuronal growth cones 
(32)

 or circulatory 

factors at the time of fusion of brachial 

plexus cords. 
(33)

 Iwata 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. 
(34)

 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. 
(35)

 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 the skin. They blamed the lack 

of coordination between the formation of the 

limb muscles and their innervation for 

appearance of a communicating branch. 

Studies of comparative anatomy have 

observed the existence of such connections 

in monkeys and in some apes; the 

connections may represent the primitive 

nerve supply of the anterior arm muscles. 
(21)

 

Chauhan et al strongly recommend the 

consideration of the phylogeny and the 

development of the nerves of the upper limb 

for the interpretation of the nerve anomalies 

of the arm.
(36)

 Considering the 

communication between the 

musculocutaneous and the median nerve as a 

remnant from the phylogenetic or 

comparative anatomical point of view and 

that the ontogeny recapitulates the 

phylogeny, they feel that the variations seen 

are the result of the developmental anomaly.  

 

Clinical significance: 

The anatomical variation described 

here has practical implications, since injury 

to the median nerve in the axilla or arm 

would, in this case, have caused unexpected 

paresis or paralysis of the flexor musculature 

of the elbow and hypoesthesia of the lateral 

surface of the forearm, in addition to the 

classical signs that are already well known. 

Injury to the median nerve could occur in 

cases of open or closed trauma to the arm, 

such as bullet and blade wounds or during 

surgeries on the axilla or arm. The median 

nerve and its roots are close to the axillary 

vein, which is used as the most cranial limit 

for axillary lymph node dissection, a 

procedure used in treating certain tumors, 
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such as breast carcinoma and melanoma. If 

the dissection extends more cranially than 

normal, injury to the median nerve (or to its 

medial root) may occur, with consequent 

dysfunction of the flexor musculature of the 

elbow if the anatomical variation described 

here is present. It would not be unlikely for 

such accidents to occur even with the most 

eminent surgeons, considering that the 

classical concept is that the median nerve 

does not give rise to branches in the arm. 
(37)

 

The clinical relevance of such variations 

might also be correlated to entrapment 

syndromes. Entrapment of 

musculocutaneous nerve is rare and has its 

origin either in physical activity 
(38)

 or in 

violent passive movements of arm and 

forearm. 
(39)

 This knowledge of anastomosis 

between the musculocutaneous nerve and 

the median nerve may prove useful for 

clinicians in order to avoid an unnecessary 

Carpal tunnel release. 
(30)

 The presence of 

such type of variations is clinically 

important for orthopaedicians operating on 

surgical neck of the humerus and 

anaesthetist performing pain management 

therapies on the upper limb. 

 

CONCLUSION  

The presence of such type of 

variations are clinically important for 

Surgeons, Orthopaedicians, Radiologist and 

Anaesthetist  performing pain management 

therapies on the upper limb & it is 

concluded that variations in branching 

pattern of cords of brachial plexus are a rule 

rather than exception. 
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