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Abstract- Background and Aim: Variations in the morphology
of biceps brachii muscle and its motor nerve , the
musculocutaneous nerve have been studied extensively. The
infero medial type of accessory third head of biceps and
anastomoses between musculocutaneous and median nerve are
the most common and frequent of all the reported variations.
Studies describing existence of the said anomalies are few in
literature. The aim of this study is to analyse the correlation
between the most common reported anomaly of biceps and its
motor nerve. Materials and Methods: The study was performed
in 384 arms in the department of anatomy, Thrissur Government
Medical College, Kerala. Results: Out of the 14 limbs with three
heads of biceps intercommunication between the two nerves was
observed in 14.3% arms. There is no statistically significant
difference between the proportions of nerve connection among
arms with normal and anomalous biceps muscle. Knowledge of
the existence of accessory muscles and their innervating nerve
anomalies are useful in determining the pathophysiology and
treatment for compression neuropathies.
Index Terms- humeral head of biceps, musculocutaneousmedian nerve communication, accessory head of biceps, absence
of musculocutaneous nerve.

I. INTRODUCTION

M

edical progress needs a more accurate knowledge of the
variations of the human morphology to improve diagnosis
and therapeutic performance1. Traditionally biceps is described
as a two headed muscle that originates by a long head and short
head from the scapula. Variations in the morphology of biceps
brachii muscle have been studied extensively. 8 to 12 % of arms
show biceps muscle variation with gender difference more in
males. Presence of multiple heads ranging from three to seven
with origins from the coracoid process, from the articular capsule
of the glenohumeral joint and tuberosities of the humerus have
been reported2. Among the humeral origin of third head of biceps
brachii, the infero-medial type, as classified by Rodriguez et al3
forms the most common variation. A descriptive study on the
variations of biceps brachii muscle conducted by the author
found 10.8% prevalence of three heads of biceps muscle in a
population of central Kerala4.
Anatomic studies on variations in the course and branching
pattern of musculocutaneous nerve supplying biceps are

available in literature. The most frequent musculocutaneous
nerve anomaly is its communication with median nerve 5. The
authors observed that, in the same population, the
musculocutaneous nerve showed a variation of 24.2 % 6. To the
best of our knowledge, except for case reports, only few studies
describing co-existence of biceps brachii muscle variation and
musculocutaneous nerve anomalies and their prevalence are
available in literature. The aim of this study wasto analyse the
correlation between the most common anomaly of biceps brachii
with the most common variation of musculocutaneous nerve.
Knowledge of the existence of accessory muscles and their
innervating nerve anomalies are useful in determining the
pathophysiology and treatment for compression neuropathies. In
this article we present the prevalence and importance of humeral
head of biceps brachii and musculocutaneous – median nerve
intercommunication.

II. MATERIALS AND METHODS
The study was performed in 384 limbs of 192 bodies
between 2006 and 2013, in the department of anatomy, Thrissur
Government Medical College, Kerala, India. Of the 192 bodies
124 were of males and 68 belonged to females. The study
included 92 adult human cadavers and 100 human fetuses of both
sexes, from spontaneous abortions and stillbirths aged 28 weeks
to full term obtained from department of Obstetrics and
Gynaecology of the same institution. Fetuses were collected after
prior approval from institutional ethical committee. Dissection of
axilla and front of arm were carried out from the infra clavicular
part to the level of elbow. The muscles supplied by
musculocutaneous nerve were studied for anomalies in the
origin, termination and innervation. The median and
musculocutaneous nerves were dissected out from their origin to
exit from the arm at elbow with particular emphasis to
communication between them. Deviation from the normal pattern
were studied in detail, sketched and photographed. Data collected
were entered in Microsoft excel and analysed quantitatively and
qualitatively using epi info soft ware. Data was analysed using
proportions and 95% Confidence interval. The relationship
between the muscle anomaly and its nerve anomaly was tested
using Chi square test. The significance level was kept at 5%
level.
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III. RESULTS
In our study, out of 192 bodies, humeral head of origin of
biceps brachii was found in 7.3% of arms (95% CI = 4.76 –
9.83). Out of this 4.1 % had anomaly on the left arm and 3.1% on
the right arm. Bilateral three heads were found in one case 0.5%.
Humeral head was more in males 8.87% than in females 1.4%.
Prevalence of the anomalies observed in this study is shown in
table 1.
Musculocutaneous nerve was absent in 2.3% of arm. In this
study musculocutaneous – median nerve intercommunication
was observed in 9.9 % of arms (n=49). Bilateral anomaly was
observed in 3.1%. Of the 192 bodies there was no difference in
the prevalence of intercommunication between the sides, 13%
and 12.5%.
Photograph showing humeral head of biceps brachii and
musculocutaneous median nerve intercommunication on the right
arm of a male cadaver was shown in Fig.1. Out of the 14 limbs
with three heads of biceps, intercommunication between the two
nerves was observed in 14.3% (n=2) limbs. This is similar to the
proportion observed in musculocutaneous – median nerve
connection of 12.6% of biceps brachii with two heads in this
study. Relation of three heads of biceps brachii and
musculocutaneous- median nerve intercommunication shown in
table 2. There is no statistically significant difference between
the proportions of nerve connection among limbs with normal
and anomalous biceps brachii muscle.

IV. DISCUSSION
Developmental anomalies of biceps brachii and its
innervation are a common finding during routine dissection.
Detection of association between biceps anomaly and
musculocutaneous nerve variation is of great significance in the
management of peripheral nerve disorders. The present study
documents the prevalence of tricipital head of biceps to be 7.3%.
Accessory fascicles of biceps brachii muscle arising from the
shaft of humerus is described as the humeral head of biceps.
Literature reports that the incidence of third head is rare in Indian
population. Several authors suggested a racial variation for the
occurance of humeral head. It is found to be 2% in Indians
according to Vollala7, 5% in South Indians as reported by
Lokanadham8, 3.7% in Srilankans as per Ilayperuma9 and 7.5% 18.3% according to Vinnakota 10. Rodriguez found three heads of
biceps in 7.7% of arms and classified humeral heads into three
types based on their location3.
Many authors reported connections between the
musculocutaneous and median nerve and the prevalence ranging
from 5% to 63.5%11. Bhattarai and Poudel12 revealed the
prevalence of musculocutaneous median nerve communication to
be 6.25% of arms with no statistically significant difference by
gender and side. Kosugi et al13 reported that the presence of a
supernumerary head effected the course and branching of the
musculocutaneous nerve. In their study, a communicating branch
arising from the median nerve was found in 16% of the cases
with a supernumerary head of biceps brachii muscle. Previous
study by the authors observed 15.1% of musculocutaneous
median nerve intercommunication in Kerala population6. The
present study revealed that 14.3 % of biceps with three heads
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showed nerve intercommunication. The results indicates that no
relationship exists between accessory head of biceps and
musculocutaneous – median nerve communication.
Kayode et al14 observed accessory heads of biceps from
humerus with intercommunication between musculocutaneous
and median nerve in I out of 48 upper limbs. Four headed biceps
brachii muscle with variation in the course of musculocutaneous
nerve was observed in left arm of a male cadaver as reported by
Anjali15.. Abu-Hijleh 16 observed in a cadaver, an anteromedial
type of three-headed biceps brachii muscle associated with
duplicated musculocutaneous nerve, where coracobrachialis and
biceps were supplied by the proximal musculocutaneous nerve
and distal musculocutaneous nerve arose from the median nerve
in the lower arm and supplied the supernumerary head and
brachialis and then continued as the lateral cutaneous nerve of
forearm.
Co-existence of infero-medial humeral head of biceps
brachii with absent musculocutaneous nerve and muscle
innervation by lateral root of median nerve was observed on the
right arm of a male cadaver by Renata et al17. Similar case of
accessory head supplied by median nerve in the absence of
musculocutaneous was observed by Arora and Dhingra18.
Clinically supernumerary heads with their motor nerves
intercommunicating with other nerves are important in post
traumatic evaluation of arm. Vinnakota states that the accessory
head may not give extra strength or cause an unusual
displacement of fracture fragments of humerus; but might cause
compression of the median nerve when it pass between fibres of
accessory head. They may cause compression of neurovascular
structures because of their close relation to the brachial artery
and median nerve10. Awareness of different patterns of variations
are essential for the differential diagnosis and treatment of
neurovascular compression syndromes. According to Stefano et
al anatomical variations of musculocutaneous nerve cause
difficulties to reanimate the biceps muscle by neurotization of the
motor branches of the musculocutaneous nerve in C5–7 avulsionrelated brachial plexus injuries19.
During biceps muscle flap transfer, accessory heads may
cause difficulty in muscle lifting . Ramon Gheno observed an
accessory head of biceps brachii near bicipital groove on routine
MRI evaluation of shoulder, suggests that the accessory muscle
can easily be misinterpreted as partial longitudinal tearing of
long head of biceps tendon20.
During surgeries for recurrent dislocation of shoulder
musculocutaneous nerve is at risk21. Iatrogenic injuries to
musculocutaneous nerve can occur from retractors placed under
coracoid process during coracoid process grafting and in
shoulder surgery22. Damage to the nerve is indicated by a
reduction in the power of flexion of the elbow and of supination
of the forearm. Presence of accessory head co existing with
median nerve intercommunication may confuse a surgeon and
lead to diagnostic errors.
It is presumed that development of a third head of biceps
may influence the course or branching pattern of
musculocutaneous nerve23. Limb muscles develop from
dorsolateral mesenchyme of somite that migrate into the
developing limb bud. The spinal nerves follow the growth cones,
regulated by cues produced by the muscle24. Variation of muscle
patterns may be a result of molecular changes occurring in
www.ijsrp.org
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myogenic precursor cells. Presence of supernumerary heads of
biceps brachii especially the infero-medial type, may be due to
the musculocutaneous nerve that pierces biceps and cause a
longitudinal splitting of myotubules which are later covered by
connective tissue25. Lokanatham suggested that presence of
humeral head was due to the musculocutaneous nerve piercing
the brachialis muscle and producing a supernumerary separate
head8.
The variation in the directional growth of nerve fibers can be
explained by the theory of neurotropism or chemotropism
hypothesis of Ramon and Cajal26. Axonal growth cones act as
sensors to concentration gradients of molecules in the
environment and grow up the gradient towards the target27.

V. CONCLUSION
A thorough knowledge of the possible anatomical variations
of biceps brachii muscle and its innervating musculocutaneous
nerve are essential to the medical fraternity because of the
increasing frequency of shoulder and axillary surgeries.
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Table.1 showing prevalence of biceps brachii muscle and musculocutaneous nerve anomalies.

Sl. No.

( N = 384)

Prevalence of anomaly
No.

%

95%

CI

1
3heads of biceps
14
3.64
1.81 - 5.46
2
Absent MCN
9
2.3
0.83 - 3.76
3
MCN – MN intercommunication
49
9.9
6.98 – 12.81
N= total number of limbs studied. CI – confidence interval. MCN – Musculocutaneous nerve. MN – Median nerve.

Table. 2 showing relationship of biceps brachii with three heads of origin and intercommunication between musculocutaneous
and median nerve.
Biceps

MCN – MN connection

Chi Square = 0.04
p = 0.82 (NS)

Present
Absent
3 heads
2
(14.3%)
12 (35.7%)
2 heads
47 (12.6%)
323 (87.36%)
MCN – Musculocutaneous nerve. MN – Median nerve. NS – Not significant.

Total
14
370

Fig.1 Photograph of front of arm showing humeral head of biceps brachii muscle with connection between musculocutaneous and
median nerve. Biceps brachii reflected laterally to expose the communicating segment and accessory head. BB = Biceps brachii
muscle, AH = the third head arising from the front of arm medial to brachialis muscle and joining with the main biceps muscle.
MCN= Musculocutaneous nerve, MN = Median nerve. MCN-MN= intercommunication between musculocutaneous and median
nerve.
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