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ABSTRACT

Introduction: The median nerve is formed by the union of lateral and medial root from the lateral and medial cords
of brachial plexus respectively. Anatomical variations of the median nerve are very common. Reports on the
existence of variations in the formation, branching and communication of median nerve are seen in the literature.
Materials and Methods: The study was carried in the department of anatomy during undergraduate training on 20
formalin preserved adult cadavers which included 14 males and 6 females. In each cadaver the opposite upper limb
was also dissected completely to exclude bilateral abnormality. Photographs of abnormalities were taken for proper
documentation of the variations. Observations and Results: Unilateral anatomical variations of median nerve were
observed in four cadavers. There was normal pattern of formation and course of median nerve in rest of the
cadavers. Conclusion: Anatomical variations of median nerve are of great academic and clinical significance in
orthopedics, surgery, anaesthesiology, sports medicine and physiotherapy. An attempt has been made to add the

information of present study to the existing knowledge in the literature.
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Introduction

Median nerve is formed by union of two roots, lateral
root and medial root coming from lateral and medial
cord of brachial plexus respectively. These two roots
embrace the third portion of the axillary artery joining
each other anterior or lateral to it. The median nerve
runs on the lateral side of brachial artery in the arm.
Thereafter it crosses the brachial artery from front to
reach the medial aspect and descend further in the arm.
It enters cubital fossa as the medial most structure and
descends down in the forearm to supply anterior
compartment of forearm. It also supplies the nar
muscles, first and second lumbricals, palmar aspect of
hand and lateral three and a half of the digits including
the distal portions of dorsum of these digits. Reports on
the existence of variations in the formation, branching
and communications of median nerve are seen in
literature. Formation of median nerve by three [1-13],
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very rarely by four [14] and five roots[15] has been
reported by many authors and the communications
between musculocutaneous and median nerve are also
well documented[16-19]. Such variations of the median
nerve regarding its formation and communication can
potentially confuse the surgeon intervening in the axilla
and arm region, as well as the anesthetist during
axillary block anesthesia. The aim of this study was to
analyze the anatomical variations in the number of
roots of median nerve along with its branching pattern
and communications.

Materials and methods

The study was carried in the department of anatomy
during undergraduate training on 20 formalin preserved
adult cadavers which included 14 males and 6 females.
The upper limb was meticulously dissected to visualize
variation in the formation, branching and
communications of median nerve. In each cadaver the
opposite upper limb was also dissected completely to
exclude bilateral abnormality. Each observed variation
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of the median nerve was identified, photographed and Unilateral variations were observed in the median
documented taking into account gender, level and side nerve in four upper limbs. No variation was noted in
of the upper limb. the median nerve in the respective opposite limbs.

Presence of three roots of median nerve was observed
Observations and results in two cadavers.

COMMUNICATION
OF MICN & MIN

Photograph 1: Showing Additional Lateral Root And Communication Of Musculocutaneous Nerve With
Median Nerve

In the first case (Photograph 1), the variation was present on left side where the additional root was derived from
lateral cord. This additional lateral root joined the median nerve in the axilla. In addition, we observed
communication of musculocutaneous nerve with median nerve in this case.

2n ADDITIONAL
.~ TRUNKOFAA

Photograph 2: Showing Additional Medial Root And Additional Trunk of Axillary Artery
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In the second case (Photograph 2), the variation was
present on the right side where the additional root was
derived from the medial cord . This additional medial
root joined the median nerve in the midarm region. In
addition, we observed variation in the branching
pattern of axillary artery in this case. There was an
additional trunk originating from second part of

axillary artery. This additional trunk gave subscapular
artery, anterior and posterior circumflex humeral artery
(Branches of third part of axillary artery) and profunda
brachii artery (Branch of brachial artery). Median
nerve formation was present anterior to this trunk
whereas the additional medial root joined the median
nerve in midarm region anterior to brachial artery.

ADDITIONAL
BRANCHES OF
MN IN ARM

ADDITIONAL
BRANCHES
FROMLR

Photograph 4 : Additional Branches From Lateral Root Of Median Nerve.

Unusual innervation of flexor muscles of arm with
absence of musculocutaneous nerve was observed on

left side in two cadavers. (Photograph 3,4)In the first
case (Photograph 3) , the additional branches were
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given directly by the median nerve whereas in the
second case (Photograph 4), they were derived from
the lateral root of median nerve. Median nerve

Legends to photographs

MN-MEDIAN NERVE

MR- MEDIAL ROOT

LR-LATERAL ROOT

UN-ULNAR NERVE

AA- AXILLARY ARTERY
MCN-MUSCULOCUTANEOUS NERVE
PBA-PROFUNDA BRACHII ARTERY

MCNF-MEDIAL CUTANEOUS NERVE OF FOREARM

formation in this case was present in the arm instead of
axilla. Rest of the course and distribution of median
nerve was normal in all these cadavers.

ACHA- ANTERIOR CIRCUMFLEX HUMERAL ARTERY
PCHA-POSTERIOR CIRCUMFLEX HUMERAL ARTERY

Discussion

Median nerve is one amongst the nerves that has been
studied extensively and reported for different kinds of
variations.Median nerve as reported in literature is
associated with several variations which include
additional roots taking part in formation, abnormal
communications with  other nerves such as
musculocutaneous and ulnar nerves[16-19], splitting of
the median nerve[7] and unusual innervations of flexor
muscles of arm by the median nerve.[8,9]In the present
study we looked for unusual formation of median nerve
including additional roots taking part in formation,
abnormal communications and unusual innervations of
the median nerve and correlated it embryologically and
clinically.Presence of three roots of median nerve
which included two lateral roots and one medial root
has been reported by many authors.[1-13]Pais, Casal,
Santos et al.[9] reported median nerve formation by
three roots where two roots came from lateral cord and

one from medial cord but both the roots coming from
lateral cord joined with medial root in the
axilla.Sontakke, Tarnekar, Waghmare et al.[10]
described a case where median nerve was formed by
three roots, two of them came from lateral cord and one
from medial cord but the first root that arose from
lateral cord joined the medial root in the axilla and the
second one joined with the medial root in the arm to
form the median nerve.The formation of median nerve
from one lateral root and two medial roots from the
medial cord of brachial plexus has been mentioned as
well.[20]In the present study, we observed median
nerve with three roots in two cadavers (Photograph
1,2). In the first case, the additional third root came
from the lateral cord and joined the median nerve in
axilla whereas in the second case, it came from medial
cord and joined the median nerve in the arm.

Table 1: Shows the incidence of median nerve with three roots in previous and present study

Study Percentage
1. Eglseder and Goldman[2] 14 %
2. Valeria[5] et al 52 %
3. Dahiphale [21]et al 5%
4. Darji [11]et al 1%
5.Present study 10 %

In the present study, we observed communications of median nerve with musculocutaneous nerve in one cadaver.

(Photograph 1).
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Table 2: Shows the incidence of communications between the median nerve and musculocutaneous nerve in
previous and present study

Study

Percentage

1. Eglseder and Goldman[2]

2. Venieratos and Anagnostopoulou[22]
3. Asly Aktan[23]

4. Dahiphale[21] et.al

5. Darji[11]et.al

6. Present Study

36%
21%
11%
25%
6%
5%

According to Hollinshead, anomalies of nerves are
accompanied by abnormalities of vessels [24].The
variations of brachial plexus were associated with
variations of subclavian, axillary and brachial
arteries[1].In the present study, we observed variation
in the branching pattern of axillary artery in one case
(Photograph 2) where an additional trunk originated
from second part of axillary artery.This additional
trunk gave rise to subscapular artery, anterior and
posterior circumflex humeral artery (branches of 3rd
part of axillary artery) and profunda brachi artery
(branch of brachial artery).

Embryological Basis

The upper limb muscles develop from mesenchyme of
paraxial mesoderm in the fifth week of intrauterine life.
The motor axons arrive at the base of limb bud; they
mix to form brachial plexus in upper limb. The growth
cones of axons continue in the limb bud[25] . As the
guidance of the developing axons is regulated by the
expression of chemo-attractants and chemo-repulsants
in a highly coordinated site specific fashion any
alterations in signalling between mesenchymal cells
and neuronal growth cones can lead to significant
variations[23].

Conclusion

The anatomical variations of median nerve have been
highlighted within the context of their clinical
significance. Normal functioning of the limbs may not
be altered by these variations but it is important to
remember these variations during performance of
surgical procedures undertaken into the area of axilla
and the arm. Knowledge of such variations in the
formation of median nerve would be of considerable
importance for anatomists, surgeons, anesthetists and
clinicians, when they handle cases involving axillary
artery or median nerve or both, owing to the close
proximity of the additional roots of median nerve with
the axillary artery. The median nerve with extra roots is
more likely to be involved in entrapment syndromes.

So while performing orthopaedic and other surgical
interventions it may lead to sensory, motor, vasomotor
and trophic change. Furthermore, the awareness of the
atypical formation and location of median nerve is
critical for the anesthetist performing brachial plexus
block.
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