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A Variation in the Formation of the Median Nerve in a female
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SUMMARY

A complete knowledge of the normal confirmation and variation of brachial plexus, its branches and
cords with which they are related is of paramount importance for anatomists, surgeons
anesthesiologist and radiologists. During routine anatomical dissection of the Right and Left side of
axilla of about 60 years old female cadaver, on the left side of the body, the medial root of median
nerve and lateral root of median nerve meet with each other high in the upper portion of arm near the
lower portion of lateral wall of left side of axilla in relation to axillary artery which is usual in most of the
routine cases. while on the right side, medial root and the lateral root of median nerve joined with each
other in the lower portion of the arm in relation to brachial artery to form median nerve. To our
knowledge, the association of this type of origin of median nerve in relation with brachial artery is
unusual and has not been cited in recent medical literature. This particular disposition of the origin of
median nerve could help to explain in some cases, that why injury of the high origin and lower origin of
median nerve may lead to unexpected presentation of weakness of forearm flexors and thenar

muscles.
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INTRODUCTION

Walsh was the first to describe brachial plexus
variations reporting two brachial plexus anomalies in
350 brachial plexus dissections'. Since then
numerous description of the variation of brachial
plexus and its cords have been reported®>*>°"8,

The amount of variation identified has been such
that, as early as 1918, kerr had already described 29
types of brachial plexus. However most of the studies
conducted on the brachial plexus anatomy and
variations have focused mainly on variation of the
entire brachial plexus®.

The median nerve is functionally one of the most
important terminal branches of the brachial plexuslo
Classically, the median nerve is thought to be formed
in front of the axillary artery by the union of one
lateral and one median root,originating from the
lateral and medial cords of brachial plexus,
respectively'’. However, various studies have been
conducted on the variation of this nerve and of the
relation of this nerve with the axillary artery™®*
showing that traditional view of the anatomy of the
median nerve is not always true.
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In this paper, the authors descibe a variation in
the formation of median nerve, with a usual high
origin on left side and low origin in the lower portion
of arm in relation of brachial artery in female cadaver
that was found on a routine dissection. This
constellation of variation is not found in recent
medical literature.

CASE REPORT

During routine dissection of axilla and arm on either
side of 60 year old female cadaver, following the
recommendations of a Cunningham’s Manual of
Practical Anatomy'®. The median nerve was formed
in the anterior and medial aspect of the axillary artery
by the confluence of two roots. The lateral root
originated, as usual, from the lateral cord, whereas
the medial root received a major contribution from the
medial cord to form median nerve, but this
contribution is usual on left side side in the lower
portion of lateral wall of axilla in relation to axillary
artery (Fig. 1). But on the right side lateral root also
originated from lateral cord and medial root from
medial cord to make cotribution to form median nerve
in front of brachial artery in the lower portion of the
front of arm (Fig 2). This was unusual case of origin
of median nerve in the same female cadaver with
variation in  its formation.
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Fig. 1. variation of median nerve showing Left axilla
1(lateral root of lateral cord),2 (medial root of medial

cord),3(Axillary artery), 4(Median nerve),5

(Musculocutaneous Nerve), 6( Ulnar Nerve)

Fig. 2. Variaton of Median nerve showing Right Axilla
1(Lateral root of Lateral cord),2(Medial root of Medial
cord),3(Brachial Artery),4(Median
nerve),5(Musculocutaneous

nerve),6(Coracobrachialis muscle)

DISCUSSION

In the literature review that the authors conducted
there was a partially similar variation was described
in a cadaver with three anomalous in the origin and
pathway of the median nerve™. In this case, one of
the anomalous connections consisted of one
anastomosis between the lateral cord and the medial
cord, as the latter gave off the medial root of median
nerve, that is to say the abnormal communication
originated slightly more proximal than our case.

Like most of the human anatomic variations, the
variations encountered by the authors may be
plausibly attributed to random factors influencing the
mechanism of formation of the limb muscles, the
peripheral nerves and the vascular system during

embryonic life'®. As it is known, the limb muscles

develop from the mesenchyme of seemingly local
origin, while the axons of the spinal nerves grow
distally to reach the muscles and skin. Thus a lack of
coordination between these two processes mag/ have
lead to the variation encountered in thi.s study™.

There is mounting evidence that the connections
between the musculocutaneous nerve and the
median nerve are as frequent as 20.2%"°. And also
that the fibers that cross these anastomoses play a
significant role in the innervation by the median
nerve, namely pronator teres, flexor carpi radialis and
thenar muscles, distal muscle belly of index of flexor
digitorum superfiicalis and even to contribute to the
formation of the of the lateral digital nerves®.
Consequently, it is plausible that the communication
herein described represents a rarer form of
communication between the lateral cord, or the
musculocutaneous nerve that it originates and the
median nerve. This disposition of fibers could help
explain why, in some cases injury of the lateral cord
proximal to to the place of origin of the lateral root of
the lateral cord and the medial root of the median
nerve, or lesions upstream the lateral cord may lead
to the unexpected presentation of weakness of fore
arm flexors and thenar muscles'®?°. According to
double crush theory of nerve compression (YAO,
2006),?! this may make individuals with this variation
more liable to develop median nerve compression
syndromes  downstream (e.g. carpal tunnel
syndrome) and inversely make the surgical treatment
of more distal compressions less likely to be
effective’®. However, more studies are needed to
confirm this hypothesis.

CONCLUSION

Finally, the knowledge of this particular high and
lower origin of median nerve formed by medial root of
median nerve and lateral root of lateral cord may be
of clinical importance for surgeons, radiologists and
anaesthesiologists working in the axilla, shoulder or
upper arm region in order to prevent potential
iatrogeny and to facilitate interpretation of clinical
findings.

REFERENCES

1. WALSH, J. The anatomy of the brachial plexus.
American Journal of Science,1877, vol. 74, p. 387-428.

2. KERR, A. The brachial plexus of nerves in man the
variations its formation and branches. American
Journal of Anatomy, 1918, vol. 23,no. 285-395.

3. JACHIMOWICZ, J. Les variation du plexus brachial
(resumé).Mémoire Anatomique de la Université
Varsoviensis. 1925, vol. 3, no. 1, p. 246-282.

PJMHS Vol 8,NO. 3, JUL — SEP 2014 802



A Variation in the Formation of the Median Nerve in A Female Cadaver

10.

11.

12.

13.

14.

MILLER, R. Observations upon the arrangement of the
axillary artery and brachial plexus. American Journal of
Anatomy, 1939, vol. 64, p. 143-163.

LEE, HY., CHUNG, IH., SIR, WS., KANG, HS., LEE,
HS., KO, JS., LEE, MS. and PARK, SS. Variations of
the ventral rami of the brachial plexus. Journal of
Korean Medical Science, 1992, vol. 7, p. 19-24.

UZUN, BS. Some variations in the formation of the
brachial plexus in infants. Turkish Journal of Medical
Sciences, 1999, vol. 29, p. 573-577.

ONGOIBA, DC. and KOUMARE, AK. Anatomical
variations of the brachial plexus. Morphologie, 2002,
vol. 86, p. 31-34.

MATEJCIK, V. Variations of nerve roots of the brachial
plexus. Bratisl Lek Listy, 2005, vol. 106, p. 34-36.
PANDEY, SK. and SHUKLA, VK. Anatomical
variations of the cords of brachial plexus and the
median nerve. Clinical Anatomy, 2007, vol. 20, p. 150-
156.

MOORE, KD. Upper Limb. In MOORE, KL., DALLEY,
AF. and AGUR, AMR. Clinically oriented anatomy. 5
ed. Philadelphia: Lippincott Williams and Wilkins,
2006. p. 773-791.

JOHNSON, EO., VEKRIS, MD., ZOUBOS, AB. and
SOUCACOS, PN. Neuroanatomy of the brachial
plexus: the missing link in the continuity between the
central and peripheral nervous systems. Microsurgery,
2006, vol. 26, p. 218-229.

LENGELE, B. and DHEM, A. Unusual variations of the
vasculonervous elements of the human axilla: report of
three cases. Archives d’ Anatomie, d’ Histologie et d’
Embryologie, 1989, vol. 72, p. 57-67.

LE MINOR, JM. A rare variation of the median and
musculocutaneous nerves in man. Archives d
Anatomie, d’ Histologie et d’ Embryologie, 1990, vol.
73, p. 33-45.
G.J.ROMANES,
Practical Anatomy

2003 Cunningham’s Manual of

15.

16.

17.

18.

19.

20.

21.

22.

OLUYEMI, KA., ADESANYA, OA., OFUSORI, DA.,
OKWUONU, CU., UKWENYA, VO., OMINIABOHS,
FA. and ODION, BI. Abnormal pattern of brachial
plexus formation: an original case report: the internet.
Journal of Neurosurgery, 2007, vol. 4, no. 2.
VENIERATOS, D. and ANAGNOSTOPOULOU, S.
Classification of communications between the
musculocutaneous and median nerves. Clinical
Anatomy, 1998, vol. 11, p. 327-331.
RODRIGUEZ-NIEDENFUHR, M., BURTON, GJ., DEU,
J. and SANUDO, JR. Development of the arterial
pattern in the upper limb of staged human embryos:
normal development and anatomic variations. Journal
Anatomy, 2001, vol. 199, p. 407-417.

MAEDA, S., KAWAI, K., KOIzuUMI, M., IDE, J.,
TOKIYOSHI, A., MIZUTA, H. and KADAMO, K.
Morphological study, by teasing examination, of the
communication from the musculocutaneous to median
nerves. Anatomical Science International, 2009, vol.
84, p. 41-46.

SUNDERLAND, S. The median nerve: anatomical and
physiologica features. In SUNDERLAND, S. Nerves
and nerve injury. 2 ed. Edinburg: Churchil Livingstone,
1978. p. 672-727.

OLUYEMI, KA., ADESANYA, OA., OFUSORI, DA.,
OKWUONU, CU., UKWENYA, VO., OMINIABOHS,
FA. and ODION, BI. Abnormal pattern of brachial
plexus formation: an original case report: the internet.
Journal of Neurosurgery, 2007, vol. 4, no. 2.

YAO, J. Double crush syndrome. In SLUTSKY, DH.
(Ed.). Peripheral nerve surgery: practical applications
in the upper extremity. Philadelphia: Churchill
Livingstone, 2006. p. 277-284.

WERTSCH, JJ. and MELVIN, J. Median nerve
anatomy and entrapment syndromes: a review.
Archives of Physical Medicine and Rehabilitation,
1982, vol. 63, p. 623-627.

803 PJMHS Vol 8, NO. 3, JUL — SEP 2014



