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ABSTRACT
During routine dissection conducted for undergraduates study in the Department of Anatomy, Kolkata
Medical College, variations in the course of musculocutaneous nerve was found in two cadavers.In
normal individuals the Musculocutaneous nerve arises from the lateral cord of the brachial plexus,
passes inferolaterally and then pierces through the coracobrachialis muscle after supplying it. Then it
descends between the biceps and the brachialis muscle, sending branches to both the muscle and
continues as the lateral cutaneous nerve of the forearm. In our cases we found that the
musculocutaneous nerve did not pierce the coracobrachialis muscle and in the middle 1/3 rd of arm, it
communicates with median nerve. Knowledge about these variations helps surgeons during operation
of brachial plexus lesions, arthoscopy of shoulder joints and repair of fracture humerus.
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INTRODUCTION
Musculocutaneous nerve is the terminal branch of
lateral cord of brachial plexus and it arises from
lateral cord at the lower border of pectoralis
minor. It leaves the axilla after piercing the
coracobrachialis and then it passes downward
between biceps brachii and brachialis muscle in
arm. At the junction of middle third and lower
third of arm, it appears at the lateral margin of
biceps brachii tendon. Here it pierces the deep
fascia and passes downward along the lateral
aspect of the forearm as the lateral cutaneous
nerve of forearm. It supplies three muscles in
arm- coracobrachialis, bicep brachii and most of
the brachialis. Usually the branch to
coracobrachialis is given off before the
musculocutaneous nerve pierces the muscle. The
musculocutaneous nerve also supplies the
shoulder joint and elbow joint.
The distribution, course and branching pattern of
the musculocutaneous nerve is important from
the clinical point of view, especially for surgeons

dealing with repair of brachial plexus lesions.
Variation in the course and branching pattern of
the musculocutaneous nerve is not uncommon
and mentioned in many literature. In “Gray’s
anatomy” the musculocutaneous nerve is
described as having frequent variations like it
may run behind coracobrachialis or pass behind
biceps after adhering for some distance to the
median nerve. Sometime few fibers of the median
nerve may pass to the musculocutaneous nerve,
and the median nerve sends a branch to the
musculocutaneous nerve. Occasionally it supplies
pronator teres and may replace branches of radial
nerve to the dorsal surface of the thumb.
MATERIAL AND METHOD
This study was performed from August 2011 to
September 2012, on cadavers allotted for routine
dissection classes for undergraduate study in the
Department of Anatomy, Kolkata Medical
College. Cadavers were lying in supine posture
and arms were extended and abducted to 90
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degree. Dissections were performed as per
standard incisions described in Cunningham’s
manual of Practical Anatomy. The cords and the
branches of the brachial plexus were dissected.
The variations of the musculocutaneous nerve
were noted. Cases were analyzed by comparing
with normal standard gross origin, courses, and
branches as stated in “Gray’s Anatomy” 17.
RESULT
During routine dissection conducted for
undergraduate study in the Department of
Anatomy, Kolkata Medical College, variations in
the course of musculocutaneous nerve was found
in two male cadavers; both were aged around 50
years. The variations found were unilateral- one
in right side and other in left side. In both cases,
the musculocutaneous nerve arises from lateral
cord, did not pierce the coracobrachialis muscle
and in the middle 1/3rd of arm, it communicates
with median nerve [Figure 1]. Later the course
was normal. The nerve to coracobrachialis
muscle was from the lateral border of the
musculocutaneous nerve. In both the cases the
nerve was lateral to the brachial artery through
out its course in the arm.
DISCUSSION
The limb muscles develop from the mesenchyme
of the paraxial mesoderm during the fifth week of
intrauterine life. The axons of the spinal nerves
grow distally to reach the muscles and skin19.
Thus, a lack of coordination between these two
processes due to altered signaling may lead to the
development of multiple variations.
Mostafa M El-Naggar reported three cases where
musculocutaneous nerve did not pierce
coracobrachialis muscle. According his study the
course of musculocutaneous nerve has greatly
affected the morphology of the muscle. He
identified the presence of two heads of origin for
the coracobrachialis muscle, which are situated
superficial (anterior) and deep (posterior) to the
musculocutaneous nerve and it formed of a single

head where the nerve was not piercing the muscle
7
. Studies by Nakatani et al. found three
variations in which the musculocutaneous nerve
did not pierce the coracobrachialis 15. Jamuna M
also
reported
in
one
case
where
musculocutaneous nerve was not piercing
coracobrachialis10. In another study by Jamuna M
and Amudha G found three limbs out of fifty
where musculocutaneous nerve was not piercing
coracobrachialis11. Nayak reported in one case
where the origin of the musculocutaneous nerve
was very low and it was not piercing
coracobrachialis16. Chitra observed in 2 cases,
that the musculocutaneous nerve did not pierce
the coracobrachialis4.
Various authors reported communicating
branches between the musculocutaneous and
median nerves at different levels.
Le Minor13 described five types of variations:
Type 1: There is no communication between the
median nerve and musculocutaneous nerve.
Type 2: The fibers of the medial root of median
nerve pass through the musculocutaneous nerve
and join the median nerve in the middle of the
arm.
Type 3: The lateral root fibers of the medial root
of
median
nerve
pass
through
the
musculocutaneous nerve and after some distance,
leave it to form the root of the median nerve.
Type 4: The musculocutaneous nerve fibers join
the lateral root of the median nerve and after
some distance the musculocutaneous nerve arise
from the median nerve.
Type 5: The musculocutaneous nerve is absent
and the entire fibers of musculocutaneous nerve
pass through lateral root and fibers to the muscles
supplied by a musculocutaneous nerve branch out
directly from the median nerve
Venieratos and Anagnostopoulou 21described
three different types of communication between
musculocutaneous nerve and median nerve in
relation to coracobrachialis muscle -
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Type I: The communication was proximal to the
entrance of the musculocutaneous nerve into
coracobrachialis
Type II: The communication was distal to the
muscle
Type III: The nerve as well as the communicating
branch did not pierce the muscle
Marios Loukas and Haqq Aqueelah 12classified
the communication patterns as follows
Type I (45%): the communications were
proximal to the point of entry of the
musculocutaneous
nerve
into
the
coracobrachialis.
Type II (35%): the communications were distal to
the point of entry of the musculocutaneous nerve
into the coracobrachialis.
Type III (9%): the musculocutaneous nerve did
not pierce the coracobrachialis.
Type IV (8%): the communications were
proximal to the point of entry of the
musculocutaneous nerve into the coracobrachialis
and additional communication took place distally.
The result of our study coincided with type III of
Loukas and Aqueelah classification and type III
of Venieratos classification, but did not
correspond to any of the Le Minor’s
classification. Choi et al reported variations in
connections between the musculocutaneous and
median nerves 64 cadavers (46.4%) out of 138,
among which 9 bilaterally and 55 unilaterally (26
right and 29 left) 5. Maheria, Pankaj Band et al.
found two cases where musculocutaneous nerve
gave a communicating branch to median nerve
after piercing the coracobrachialis muscle 14.
Basar et al found a connecting branch between
the musculocutaneous and the median nerves in
one case 1. Bhattarai and Poudel found 3.125%
cases where musculocutaneous nerve terminated
by joining with median nerve at the level of
junction of distal and middle third of medial side
of arm 2.

CONCLUSION
It is very important to be aware of the variations
of the musculocutaneous nerve and its relation to
surrounding structures during repair of brachial
plexus lesions, shoulder arthroscopy and various
other surgical and investigation procedure of arm.
ACKNOWLEDGEMENT
Authors acknowledge the immense help received
from the scholars whose articles are cited and
included in references of this manuscript. The
authors are also grateful to authors / editors /
publishers of all those articles, journals and books
from where the literature for this article has been
reviewed and discussed.
REFERENCES
1. Basar, R., M. M. Aldur, H. H. Celik, M.
Yüksel, and A. B. Tascioglu. "A connecting
branch between the musculocutaneous nerve
and the median nerve." Morphologie: bulletin
de l'Association des anatomistes 84, no. 266
(2000): 25-27.
2. Bhattarai, C., and P. P. Poudel. "Unusual
variation
in
musculocutaneous
nerves." Kathmandu University Medical
Journal 7, no. 4 (2009): 408-410.
3. Chauhan, R., and T. S. Roy. "Communication
between the median and musculocutaneous
nerve–a case report." Journal of the
Anatomical Society of India 51, no. 1 (2002):
72-75.
4. Chitra R. Multiple bilateral neuroanatomical
variations of the nerves of the arm.
Neuroanatomy 2007; 6:43-5.
5. Choi, D., Rodríguez-Niedenführ, M.,
Vázquez, T., Parkin, I. and Sañudo, J. R.
(2002), Patterns of connections between the
musculocutaneous and median nerves in the
axilla and arm. Clin. Anat., 15: 11–17.
Doi: 10.1002/ca.1085
6. Eglseder Jr, W. A., and M. Goldman.
"Anatomic
variations
of
the
musculocutaneous
nerve
in
the

Int J Cur Res Rev, March 2014/ Vol 06 (06)
Page 77

Krishnendu Bhowmik
et. al.

7.

8.

9.

10.

11.

12.

13.

14.

CLINICALLY SIGNIFICANT UNILATERAL VARIATION OF MUSCULOCUTANEOUS NERVE

arm." American journal of orthopedics (Belle
Mead, NJ) 26, no. 11 (1997): 777-780.
El-Naggar, Mostafa M. "A study on the
morphology of the coracobrachialis muscle
and
its
relationship
with
the
musculocutaneous
nerve." FOLIA
MORPHOLOGICA-WARSZAWAENGLISH EDITION- 60, no. 3 (2001): 217224.
Gümüşalan, Y., Fatih Yazar, and Hasan
Ozan.
"Variant
innervation
of
the
coracobrachialis muscle and unusual course
of the musculocutaneous nerve in
man." Kaibogaku
zasshi.
Journal
of
anatomy 73, no. 3 (1998): 269.
Guerri‐Guttenberg, Roberto A., and
Mariana
Ingolotti.
"Classifying
musculocutaneous nerve variations." Clinical
Anatomy 22, no. 6 (2009): 671-683.
Jamuna, M. "Clinically significant variations
of the cords of the brachial plexus in relation
to axillary artery." International Journal of
Anatomical Variations 4 (2011): 9-11.
Jamuna, M., G. Amudha, and Jamuna
Meenakshisundaram. "A Cadaveric Study on
the
Anatomic
Variations
of
the
Musculocutaneous
Nerve
in
the
Infraclavicular Part of the Brachial Plexus." J
of Clinical and Diagnostic Research 5, no. 6
(2011): 1144-1447.
Loukas, Marios, and Haqq Aqueelah.
"Musculocutaneous and median nerve
connections within, proximal and distal to the
coracobrachialis muscle." Folia Morphol
(Warsz) 64, no. 2 (2005): 101-108.
Le Minor IM. A rare variation of the median
and musculocutaneous nerves in man. Arch
Annt Histol Embryul. 1990;73:33-42.
Maheria, Pankaj B., et al. "A study of
anatomical
variations
of
the

15.

16.

17.

18.
19.

20.

21.

musculocutaneous nerve." Int J Res Med.
2013; 2(2);1-4
Nakatani, Toshio, Shigeki Mizukami, and
Shigenori Tanaka. "Three cases of the
musculocutaneous nerve not perforating the
coracobrachialis muscle."Kaibogaku zasshi.
Journal of anatomy 72, no. 3 (1997): 191.
Nayak S, Samuel VP, Somayaji N.
Concurrent variations of median nerve,
musculocutaneous nerve and biceps brachii
muscle. Neuroanatomy. 2006; 5: 30–32.
Prasada Rao, P. V. V., and S. C. Chaudhary.
"Communication of the musculocutaneous
nerve with the median nerve." East African
medical journal77, no. 9 (2000): 498-503.
Sadler, Thomas W. Langman's medical
embryology. Wolters Kluwer Health, 2011.
Williams PL, Bannister LH, Berry MM,
Collins P, Dyson M, Dussek JE et al.
Nervous system. In: Gray’s Anatomy. 38th
edition. Churchill Livingston, Edinburgh,
London I995: 1267-72.
Uzun, Ahmet, and Leonard L. Seelig. "A
variation in the formation of the median
nerve: communicating branch between the
musculocutaneous and median nerves in
man." FOLIA
MORPHOLOGICAWARSZAWA-ENGLISH EDITION-60, no.
2 (2001): 99-102.
Venieratos, D., and S. Anagnostopoulou.
"Classification of communications between
the
musculocutaneous
and
median
nerves." Clinical Anatomy 11, no. 5 (1998):
327-331.

Int J Cur Res Rev, March 2014/ Vol 06 (06)
Page 78

Krishnendu Bhowmik
et. al.

CLINICALLY SIGNIFICANT UNILATERAL VARIATION OF MUSCULOCUTANEOUS NERVE

Figure 1: Musculocutaneous nerve not piercing Coracobrachialis and communicating with Median
nerve.
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