Morphology and clinical significance of the distribution of
the median nerve within the arm of human cadavers
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Objective: To describe the patterns of formation, level
of beginning, variations of course, and relation of the
median nerve within the arm of human cadavers.

Methods: Sixty upper limbs of 20 male and 10
female adult human cadavers were used in this study.
The cadavers were obtained from the Anatomy
Department, Faculty of Medicine, King Abdulaziz
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University, Jeddah, Saudi Arabia, and the study was
conducted between February and December 2011.
The axillary regions, arm, and forearm, of each limb
were dissected to clarify the different patterns of
median nerve formation and distribution within the
arm.

Results: The formation of the median nerve from
2 roots was found in 88.3% of upper limbs, while
in 11.7% of upper limbs, it had 3 roots. Moreover,
the median nerve began at the level of the third part
of the axillary artery in 93.3% of upper limbs, and
at the coracobrachialis muscle insertion in 6.7%
of upper limbs. However, in correlation to the
brachial artery, the median nerve had 6 patterns of
relationship. The median nerve passed deep to the
coracobrachialis and brachialis muscles in 8.3% of
upper limbs. Meanwhile, the median nerve supplied
the front arm muscles in 3.3% of upper limbs where
the musculocutaneous nerve was absent. In 13.3%
of upper limbs, the musculocutaneous nerve gave a
communicating branch to the median nerve.

Conclusion: Knowledge of such variants of the
median nerve helps clinicians and surgeons in the
diagnosis of unexplained clinical cases.
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he median nerve, the axillary, and brachial arteries

are the main neurovascular structures within the
arm. The usual formation of the median nerve is the
result of the union of the medial root of the medial
cord and the lateral root of the lateral cord. These roots
embrace the third part of the axillary artery, and join
together anterior or lateral to the axillary artery to form
the median nerve. The nerve passes at first lateral to
the brachial artery then crosses anterior to the artery,
descending medial to it in the cubital fossa where it
passes posterior to the bicipital aponeurosis and anterior
to the brachialis without giving out any branches.! The
relation between the axillary artery and median nerve
roots reported different variations.>® The intimate
relationship of the axillary artery with the neighboring
nerves may lead to its compression, resulting in ischemic
pain, or varying degrees of arterial insufficiency during
certain postural maneuvers of the shoulder joint.*
The anatomy of median nerve entrapments have been
studied in the context of anomalous origins of the
biceps and brachialis muscles in the distal arm.> The
anatomic variations of median nerve distribution within
the arm are important to the anatomist, clinicians, and
also to the radiologist and surgeon.® Most median nerve
variations are observed in sporadic cases, and this study
aimed to describe the topography of normal and variant
median nerve distribution within the arm including
patterns of formation, level of beginning, differences of
course, and relation within the arm with correlation to
clinical significance.

Methods. Sixty upper limbs of 20 male and 10 female
human cadavers were used in this study carried out
between February and December 2011. The specimens
were obtained from the Anatomy Department, Faculty
of Medicine, King Abdulaziz University, Jeddah, Saudi
Arabia. Ethical approval for the study protocol was
obtained from the Research Ethical Committee of the
Faculty of Medicine, King Abdulaziz University.

The pectoral region, axilla, arm and forearm of
the upper limbs were carefully dissected. The skin
and fasciae of these regions were incised and reflected

to expose the underlying structures. The cords of the
brachial plexus and their infra-clavicular branches were
carefully dissected and cleaned. The median nerve was
exposed throughout its full course from the point of its
formation down to the wrist. The patterns of median
nerve formation, level of its beginning site, course,
and relationship to its neighboring arteries, nerves,
and muscles were reported. The data were tabulated
into different categories to determine the number and
percentage of each item in the limbs regarding the side
and gender. Any limb showing median nerve disruption
throughout its course or formation was excluded from
the study.

Results. Two patterns of median nerve formation
were seen in the specimens of the present study (Table
1). The median nerve of the first pattern was formed by
the union of the medial root of the medial cord with the
lateral root of the lateral cord. This pattern was found
in 53 out of 60 (88.3%) upper limbs. In females, it
was observed in18 out of 20 (90%) upper limbs with
equal distribution in both right and left sides. While in
males, this pattern was noticed in 35 out of 40 upper
limbs (87.5%), with slight left predominance (18 left
[90%] versus 17 [87.5%] right upper limbs. However,
in 7 out of the 60 upper limbs (11.7%), the median
nerve was formed of 3 roots, 2 from the lateral cord and
one from the medial cord. This pattern was noticed in
5 out of 40 (12.5%) male upper limbs, and 2 out of 20
(10%) female upper limbs. Its prevalence was noticed
in 4 out of 30 (13.3%) right upper limbs, and 3 out of
30 (10%) left upper limbs. It was seen bilaterally in one
male cadaver only. The medial root of the medial cord
crossed the front of the second part of the axillary artery
to unite with the proximal lateral root of the lateral
cord on the lateral side of the third part of the axillary
artery forming the median nerve. A few cms distally, the
median nerve received the second (distal) lateral root
from the lateral cord.

Different levels of beginning site of the median
nerve formation were observed (Table 2). The beginning
site of the median nerve was related to the third part of

Table 1 - Patterns of median nerve formation among studied cadavers.

P £ medi Male limbs (40) Female limbs (20) Total (60)
potorms Ol MECANCIYE  Righe (200 Left(20)  Right(10)  Left (10)
‘ormation
n (%) n (%) n (%) n (%) n (%)
Pattern I (2 roots) 17 (85) 18 (90) 9 (90) 9 (90) 53 (88.3)
Pattern II (3 roots) total 3 (15) 2 (10) 1 (10) 1 (10) 7 (11.7)
Unilateral pattern II - A 2 (10) 1 (5 1 (10) 1 (10) 5 (8.3)
Bilateral pattern II- B 1 (5 1 (5 0 (0 0 (0) 2 (3.3
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Table 2 - Beginning sites of the median nerve among studied cadavers.

Site of medi Male limbs (40) Female limbs (20) Total (60)
o median erve Right (200  Left(20)  Right (10)  Left (10)
n (%) n (%) n (%) n (%) n (%)

Lateral to third part of XA 15 (75) 17 (85) 6 (60) 8 (80) 46 (76.7)
Anterior third part of XA 2 (10) 1 (5 1 (10) 1 (10) 5 (8.3)
Medial to third part of XA 1 (5 1 5 1 (10) 1 (10) 4  (6.7)
Level of CBM insertion 2 (10) 1 (5 1 (10) 0 (0) 4 (6.7)
Posterior third of XA 0 (0 0 (0) 1 (10) 0 (0) 1 (1.7)

XA - axillary artery, CBM

- coracobrachialis muscle

the axillary artery in 56 out of 60 (93.3%) upper limbs
while, in 4 out of 60 (6.7%) upper limbs, the beginning
of the median nerve was related to the brachial artery
at the level of the coracobrachialis muscle insertion. In
46 out the 60 upper limbs (76.7%), the median nerve
began on the lateral side of the third part of axillary
artery; 32 upper limbs were those of male cadavers,
and the other 14 upper limbs belonged to the female
cadavers. Regarding the limb side, the prevalence of this
pattern was noticed in 15 out of 20 (75%) right male,
17 out 20 (85%) left male, 6 out of 10 (60%) right
female, and 8 out 10 (80%) left female upper limbs.
However, the median nerve began on the front of the
third part of the axillary artery in 5 out 60 (8.3%) upper
limbs. This pattern was noticed in 2 right male upper
limbs, one left male upper limb, one right, and one left
female upper limbs. Moreover, the level of beginning
site of the median nerve was seen on the medial side
of the third part of the axillary artery in 4 out of 60
upper limbs (6.7%). This pattern showed symmetrical

Figure 1 - A photograph of a left male upper limb showing the formation
of the median nerve (Mn) in the arm from the long lateral (R1)
and medial (R2) roots on the medial aspect of the brachial
artery (BA) at the level of coracobrachialis muscle (CBM)
insertion. The musculocutaneous nerve (MCN) pierces
the coracobrachialis muscle to supply biceps and brachialis
muscles. L - lateral cord, M - medial cord, AX - axillary artery

338 Neurosciences 2012; Vol. 17 (4)

distribution on both side and genders, where it was
found in one right male (5%), one left male (5%), one
right female (10%), and one left female (10%) upper
limb. However, the median nerve began within the arm
at the level of the coracobrachialis muscle insertion in 4
(6.7%) upper limbs, 2 right male (10%), one left male
(5%), and one right female (10%) upper limb. The
median nerve of these limbs showed long medial and
lateral roots that originated from their corresponding
cords of brachial plexus. The 2 roots passed on the
medial and lateral sides of the third part of the axillary
artery and the upper half of the brachial artery down
to the level of coracobrachialis muscle insertion where
the lateral root crossed the front of the brachial artery
to unite with the medial root to form the medial nerve
on the medial side of the brachial artery. Then, the
nerve descended on the medial side of the lower half
of the brachial artery down to the cubital fossa (Figure
1). Moreover, in one right female upper limb (1.7%),
the median nerve was formed of 2 roots as usual. The
2 roots of this median nerve formed clasp-like around
an arterial trunk originating from the posteromedial
aspect of the third part of the axillary artery. Then, the
2 roots united with each other behind the third part of
the axillary artery to form the median nerve. Within the
arm, this median nerve passed downward behind the
brachial artery. Then, 78 mm proximal to the medial
epicondyle of humerus, the median nerve disappeared
within the substance of the brachialis muscle for a
distance of 67 mm. Thereafter, at 11 mm proximal to
the medial epicondyle, the median nerve reappeared
again on the medial side of the brachial artery and
followed its normal course down to its termination
within the cubital fossa (Figure 2).

Different patterns of relationship were observed
between the median nerve and the brachial artery course
within the arm (Table 3). In the first classic pattern, the
median nerve passed on the lateral side of the upper
half of the brachial artery down to its middle where
it crossed the brachial artery anteriorly to descend on

www.neurosciencesjournal.org
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Figure 2 - A photograph of a right female upper limb showing the
formation of the median nerve (Mn) posterior to the third part
of the axillary artery (AX) by the union of the lateral (L) and
medial (M) roots. The median nerve descends posterior to the
brachial artery (BA) throughout its course within the arm. The
2 roots form a fork-like around an arterial trunk (black arrow)
that originates from the posteromedial aspect of the third part
of the axillary artery. The median nerve disappears within the
substance of the brachialis muscle (Bar). At the base of the
cubital fossa the nerve deviates on the medial aspect of the
brachial artery. MCN - musculocutaneous nerve, Lat. Dorsi -
latissimus dorsi, CBM - coracobrachialis muscle

its medial side down to the cubital fossa. This pattern
was observed in 47 out of 60 (78.3%) upper limbs. Its
prevalence was noticed in 32 out of 40 (80%) male
upper limbs and 15 out of 20 (75%) female upper limbs.
Regarding the limb side, this pattern was predominant
in left (25 out of 47) upper limbs. In the second pattern,
the median nerve passed on the medial aspect of the
brachial artery throughout its course within the arm
down to the cubital fossa. This pattern was seen in 4 out
60 (6.7%) upper limbs. It was found in one right (5%)
male, one left (5%) male, one right (10%) female, and
one left (10%) female upper limb. The third pattern
was the lower formation of the median nerve at the level
of the coracobrachialis muscle insertion on the medial
side of the brachial artery, where it passed on the medial
aspect of the lower half of brachial artery down to the
cubital fossa (Figure 1). This pattern was noticed in 2

right male, one left male, and one right female upper
limb. Moreover, there were another 3 rare patterns of
median nerve-brachial artery relationship within the
upper limbs. The first pattern of them was seen in 2
upper limbs only, one left male and one right female
where the median nerve descended at the lateral aspect
of the brachial artery throughout its course within the
arm down to the cubital fossa. In addition, in 2 upper
limbs (3.3%), one right male and one left female,
the median nerve crossed the brachial artery from its
lateral aspect to its medial side posteriorly at the level of
coracobrachialis muscle insertion. In these 2 limbs, the
median nerve received a communicating branch from
the musculocutaneous nerve (Figure 3).

We observed different variations of the median
nerve within the arm (Table 4). The highest incidence
was the presence of a communicating branch between
the median and musculocutaneous nerves (Figure
3) where it was noticed in 8 out of 60 upper limbs
(13.3%), 2 right male, 3 left male, one right female, and
2 left female upper limbs. Normally, the median nerve
distributes between the biceps muscle superficially and
the brachialis muscle deeply. However, in 4 out 60
(6.7%) upper limbs, the median nerve passed deep to
the brachialis muscle. The prevalence of this variant was
found in one right male, one left male, one right female,
and one left female upper limb. Three cases of them
showed superficial crossing of the median nerve and
brachial artery by a muscular band originating from the
lateral aspect of the distal part of the brachialis muscle
just proximal to the elbow joint to insert into the
front of the medial epicondyle of the humerus (Figure
4) while, in the fourth upper limb, the median nerve
disappeared within the substances of the brachialis
muscle for 6.7 mm length and reappeared again 11
mm distal to the medial epicondyle on the medial
aspect of the brachial artery (Figure 2). Moreover, in 3
upper limbs, 2 male (one right and one left) and one
left female, the median nerve gave branches within the
arm. In 2 of them (one right male and one left female),
the musculocutaneous nerve was absent and the median

Table 3 - Patterns of relationship between the median nerve and the brachial artery (BA) among studied cadavers.

Male limbs (40) Female limbs (20) Total (60)
Different variations of median nerve distribution within arm Right (20) Left (20) Right (10) Left (10)
n (%) n (%) n (%) n (%) n (%)

Upper lateral and lower medial with anterior crossing (classic) 15 (75) 17 (85) 7 (70) 8 (80) 47 (78.3)
Medial to BA throughout its course 2 (10) 1 (5 0 (0 1 (10) 4 (6.7)
Medial to BA in lower half only 2 (10) 1 (5 1 (10) 0 (0) 4 (6.7)
Lateral to BA throughout its course 0 (0 1 (5 1 (10) 0 (0) 2 (3.3
Upper lateral and lower medial with posterior crossing 1 (5 0 (0) 0 (0 1 (10) 2 (3.3
Posterior to BA throughout its course 0 (0) 0 (0 1 (10) 0 (0 1 (1.7
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Figure 3 - A photograph of a left female upper limb showing the posterior
crossing of the median nerve (Mn) to the brachial artery (BA)
distal to the insertion of the coracobrachialis muscle (CBM).
The median nerve receives a communicating branch (black
arrow) from the musculocutaneous nerve (MCN). A muscular
slip (B) originates from the CBM crossing the brachial artery,
median nerve, and medial cutaneous nerve of the forearm
(MCEF) supetficially to insert into the medial border of the
humerus (arrow head). AX - axillary artery, 3rd - third head of
biceps, ME - medial epicondyle

nerve gave muscular branches to coracobrachialis,
biceps, and brachialis muscles (Figure 4) while, in the
left male upper limb, the median nerve gave muscular
branches to the flexor muscles of forearm proximal to
the cubital fossa. Lastly, in one left female upper limb,
the insertion of the coracobrachialis muscle sent a sling
superficial to the median nerve, brachial artery, ulnar
nerve, medial cutaneous nerve of the forearm, and the
basilic vein before its termination on the medial border
of the middle of the humerus (Figure 3).

Discussion. Knowledge of peripheral nervous
system variations is important in clinical and surgical
practice because of nerve palsy syndromes and/or
because ischemia may occur due to the compression of
the nerve to its surrounding vessels or vice versa.” In
the present study, the formation of the median nerve by
union of the medial and lateral roots of its corresponding
cord showed slight differences in its distribution within
the male (87.5%) and the female (90%) upper limbs as
well as right (87.5%) and left (90%) upper limbs. These

findings were in accordance with those of Standring.!

Figure 4 - A photograph of a right male upper limb showing the
formation of the median nerve (Mn) by union of the lateral
(R1) and medial (R2) roots on the lateral side of the third part
of axillary artery (AX). The median nerve crosses the front of
the brachial artery (BA) from lateral to medial side. The lower
part of brachialis muscle gives a thin broad sheet (M) crossing
both median nerve and brachial artery superficially at the
cubital fossa. The median nerve gives motor branches to the
biceps (black arrow) and brachialis (black arrow head) muscles
and sensory branch (white arrow) to the forearm, while, the
motor branch of the coracobrachialis muscle (CBM) originates
from the lateral root of median nerve (open arrow head). Lat.
Dorsi - latissimus dorsi

The prevalence of the 3 roots pattern of median nerve
formation reported marked difference, where in male
upper limbs it was 8.3%, and was observed in 3.3%
of female upper limbs. Moreover, its incidence was
higher in the right than those of left upper limbs,
and it appeared bilaterally in one male cadaver only.
Similar observations were reported by Budhiraja et al®
and Sontakke et al.” Agreeing with the results of the
present study, Budhiraja et al® stated that in 28 out of
196 (14.2%) upper limbs, the lateral cord gave 2 roots
for the median nerve; one united with the medial root
of the medial cord in the axilla, while the other one
united with the median nerve in the arm. The authors
added that in 8.16% (16 out of 196) of upper limbs
the median nerve received an additional root from the
musculocutaneous nerve. However, in the present study,
the median nerve received a communicating branch

Table 4 - Different variations of the median nerve within the arm of studied cadavers.

Different variations of Male limbs (40) Female limbs (20) Total (60)
median nerve distribution Right (20) Left (20) Right (10) Left (10)

within arm n (%) n (%) n (%) n (%) n (%)
Connection with MCN 2 (10) 3 (15) 1 (10) 2 (20) 8 (13.3)
Passing deep to brachialis 1 (5 1 (5 1 (10) 1 (10) 4 (6.7)
Branching within the arm 1 (5 1 (5 0 (0) 1 (10) 3 (5.0
Absence of MCN 1 (5 0 (0) 0 (0) 1 (10) 2 (33
Passing deep to CBM 0 (0) 0 (0) 0 (0) 1 (10) 1 (1.7)

MCN - musculocutaneous nerve, CBM - coracobrachialis muscle
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from the musculocutaneous nerve in 13.3% of the
upper limbs. In another report,'® the median nerve was
formed by the fusion of 4 roots, 3 of them originated
from the lateral cord and one arose from the medial
cord. A median nerve of 4 roots was not observed in
the limbs of the present study. Budhiraja et al® added
that the median nerve was formed of 4 roots in 3.57%
(7 out of 196 upper limbs); 2 roots originated from the
lateral cord, one root arose from the medial cord, and
the fourth one originated from the musculocutaneous
nerve. However, Sontakke et al® described a case of a
median nerve with 3 roots; 2 from the lateral cord, and
one from the medial cord. The authors added that the
first lateral root crossed the second part of the axillary
artery to unite with the medial root of the medial
cord to form the median nerve on the medial side of
the third part of the axillary artery. Most of the fibers
of this first lateral root, which arose from the lateral
cord in the axilla, passed to the ulnar nerve, but the
second lateral root joined with the medial root in the
arm to form the median nerve. Moreover, Goyal et al,"!
found the median nerve to be formed by 3 roots; the
additional root originated from the anterior division of
the middle trunk. In another study,'* the median nerve
showed an additional root in 52% of the cases. In 4
cases, one of the 2 lateral roots came from the anterior
division of the middle trunk, and one from the lateral
cord. In 24 cases, they found 2 lateral roots from the
lateral cord.'> No similar case was observed in the limbs
of the present study. In a large series of 344 brachial
plexus dissection, Pandey and Shukla," reported that
one or 2 communicating branches from the lateral cord
joined the medial root of the median nerve in 2.3% of
the specimens.

In the present study, in 76.7% upper limbs the
median nerve formed on the lateral aspect of the third
part of the axillary artery where the medial root crossed
the third part of the axillary artery anteriorly to join
with the lateral root on its lateral aspect. Similarly,
Budhiraja et al® and Standring' stated that the most
common median nerve was formed on the lateral side
of the third part of the axillary artery. In agreement
with the results of the present study where the median
nerve formed on the medial aspect of the third part of
the axillary artery in 6.7% of the specimens; Budhiraja
et al® found that the median nerve formed medial to
the third part of the axillary artery in 6.12% of the
specimens. However, Pandey and Shukla reported
that the median nerve formation to the third part of the
axillary artery was found in 4.7% of upper limbs. The
authors added that both roots of the median nerve were
joined on the medial side of the axillary artery to form

www.neurosciencesjournal.org

the median nerve. In these cases, the lateral root crossed
the axillary artery anteriorly to join with the medial to
third part of the axillary artery. In addition, there were
reports where the median nerve was formed medial to
axillary artery.®'

In the present study, the median nerve formed on
the front of the axillary artery in 8.3% of the specimens,
in disagreement with Budhiraja et al®* who stated that in
1.53% of upper limbs the median nerve formed anterior
to the axillary artery. The authors added that knowledge
of such variation had clinical importance especially in
post traumatic evaluations and peripheral nerve repair.
The passage of the median nerve anterior to the axillary
artery might compress it with production of ischemic
manifestation. A variant of median nerve formation
was noted in one right female upper limb (1.7% of
the specimens). In this variant, the median nerve was
formed behind the third part of the axillary artery and
its course in the arm was entirely behind the brachial
artery. In addition, in the lower third of the arm, this
median nerve disappeared within the substance of the
brachialis muscle and reappeared again on the front
of the elbow joint medial to the brachial artery. With
exception to the brachialis muscle relation, a similar case
was noted in the left upper limb of a male cadaver,” and
in a right male upper limb.' The authors added that the
compression of the axillary artery might occur due to the
roots of the nerve passing around the artery. Moreover,
the median nerve might be compressed between the
fork of the axillary artery and its branch. Thus, such a
variation has great clinical importance to differentiate
between the symptoms of radiculopathy and carpal
tunnel syndrome. This agrees with Chitra'” who found
compression of the medial root of the median nerve
between the axillary and anterior circumflex humeral
arteries. Moreover, a rare variation of entrapment of the
medial root of the median nerve between the axillary
artery and its variant branch was reported by Vijaya et
al."® In agreement with the results of the present study, no
bilateral compression of the median nerve was reported
in dissections of 172 cadavers."

In the present study, the median nerve began at
the level of the coracobrachialis muscle insertion in 4
upper limbs (6.7%), 3 male and one female. Seventy-
five percent of this pattern appeared in the right upper
limbs. In disagreement with the results of the present
study, a higher incidence (17.3%) of this variation was
reported by Budhiraja et al.® The authors added that
such cases of lower origin of the median nerve might
lead to confusion in surgical procedures and nerve
block anesthesia. Uysal et al' observed the 2 roots of
the median nerve joining in the distal part of the arm in

Neurosciences 2012; Vol. 17 (4) 341
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8.5% cases, while Pandey and Shukla® found the low
fusion of the 2 roots of the median nerve in 6 out of 172
(3.5%) cadavers. The authors added that the 2 roots of
the median nerve did not join to form the median nerve
in the axilla, but, both traveled separately anteromedial
to the axillary and brachial arteries (bifid median nerve)
in 3 out of 172 (1.7%) cadavers. No similar findings
were observed in the cadavers of the present study.

The different variations of the course of the median
nerve in relation to the brachial artery were not studied
in the previous literature. Thus, we focused on this
point in our research to determine the patterns and
the clinical significance of this relationship. In the
present study, most median nerves were formed on the
lateral aspect of the third part of the axillary artery, it
then passed on the lateral side of the upper half of the
brachial artery down to the level of the coracobrachialis
muscle insertion where it crossed the artery anteriorly
to descend on the medial side of its lower half down to
the cubital fossa. These results were in agreement with
those of Standring' and Budhiraja et al.?

In the present study, passage of the median nerve
along the medial aspect of the brachial artery was
found in 8 (13.3%) upper limbs, 5 (8.3%) right, and
3 (5%) left. Its prevalence in males was triple those of
the female upper limbs. In this pattern, the beginning
of the median nerve in the axilla and arm was equally
distributed, 50% each. Similar cases were previously
reported, but in a sporadic manner.”'® Moreover, the
median nerve was formed on the lateral side of the third
part of the axillary artery, it then passed on the lateral
aspect of the brachial artery throughout its course down
to the cubital fossa in 2 upper limbs (3.3%), one left
male and one right female. A similar case was reported
by Chita."” In such cases, the median nerve might be
compressed by the biceps tendon or the brachial artery
at the cubital fossa.

In the present study, the median nerve crossed
the brachial artery posteriorly at the level of the mid
arm in 2 limbs (3.3%), one right male and one left
female. In these 2 limbs, the musculocutaneous nerve
gave a communicating branch to the median nerve. A
similar case was reported by Nayak® who stated that
the median nerve began in the upper part of the arm
by union of its medial and lateral roots anterior to the
brachial artery. It then passed downward lateral to the
artery until the lower part of the am where it crossed
the artery from lateral to medial, deep to it. The author
added that the musculocutaneous nerve was absent
and the median nerve supplied the front arm muscles.
In this case, the neurovascular symptoms might occur
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where the brachial artery could compress the median
nerve or vice versa.

Despite the numerous reports on the variations
of the median nerve and brachial artery, few studies
have described the compression of the median nerve
and brachial artery with anomalous muscles.” In the
present study, the median nerve was seen undercover
of the substance of the brachialis muscle in 4 limbs
(6.7%). The prevalence of this variation was equally
distributed in the upper limbs of both male and
female cadavers. In 3 limbs (5%), a thin fleshy sheet
originated from the distal part of the brachialis muscle
(on the front of the elbow joint) and diverged medially
superficial to the brachial artery and median nerve to
merge with the common flexor origin of the superficial
muscles of the forearm. A similar variation was reported
by George and Nayak® in the right female limb.
The authors added that these fibers might be used to
reconstruct the annular ligament or medial collateral
ligament of the elbow joint. However, in our fourth
case, the median nerve was hidden within the substance
of the lower third of the brachialis muscle instead of
passing superficial to it. Thereafter, it reappeared again
on the medial aspect of the brachial artery in the cubital
fossa. No similar case was previously described in the
literature. Neurovascular symptoms might occur in
these cases due to the compression of both the median
nerve and the brachial artery by the brachialis muscle,
especially during flexion of the elbow joint. Median
nerve entrapment has been mentioned in 3 main
sites, namely, carpal tunnel syndrome, pronator teres
syndrome, and anterior interosseous syndrome. The
entrapment of the median nerve by the third head of
the biceps muscle was previously reported in a few
case reports.” Rarely, high median nerve compression
could occur due to bicipital aponeurosis, along with the
brachial artery.*

In the present study, the insertion of the
coracobrachialis muscle showed an unusual accessory slip
in one left female upper limb (1.7%). This slip extended
from the superficial fibers of the coracobrachialis
muscle insertion downward and medially in front of the
median nerve, brachial artery, and basilic vein to insert
into the medial border of the humerus. A similar case
was reported by Potu et al,” in one right male upper
limb. The authors added that the existence of such
an abnormal insertion of the coracobrachialis muscle
should be kept in mind in a patient presenting with
high median nerve palsy together with symptoms of
brachial artery compression. It might lead to wasting
or ischemic contraction of flexors of the forearm. This
variation should be remembered during the active
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use of the coracobrachialis as a transposition flap in
deformities of infra-clavicular and axillary areas and in
post-mastectomy reconstruction.” Also during surgical
intervention of the anterior compartment of the arm,
such as in trauma, tumor, or neurovascular disease,
or while using the coracobrachialis as a vascularized
muscle for transfer for the treatment of long standing
facial paralysis.”” The morphological variations of the
coracobrachialis muscle might be due to failure of the
muscle primordial to disappear during embryological
development.” Aydin et al® and Budhiraja et al®
reported an absence of the musculocutaneous nerve.
The authors added that, in these cases, the anterior
flexor muscles of the arm and the sensation of the
lateral surface of the forearm were normal and the
motor and sensory branches arose from other nerves.
In the present study, the musculocutaneous nerve was
not seen in 2 limbs (3.3%), one right male and one left
female. The median nerve of these 2 limbs innervated
all the muscles of the anterior compartment of the arm
except the coracobrachialis muscle of one limb where
it was innervated by a direct branch from the lateral
cord of the brachial plexus. The incidence rate of the
absence of the musculocutaneous nerve was variable.
It was noted in a frequency of 6%," 1.7%,* 3.6%,*
and 11.2%.% In such variations, injury of the median
nerve produced unexpected paralysis of the flexor
muscles of the arm and hypoesthesia of the lateral
surface of forearm. To avoid the accidental injury of
these nerves, surgeons should have previous knowledge
of such variations before any surgical interference
within the arm. These variations might also explain
weakness in arm flexion in patients with thoracic outlet
syndrome.®* Communication between the median and
musculocutaneous nerves was previously reported.®3%3!
In the present study, the musculocutaneous nerve
provided a communicating branch to the median nerve
in 13.3% of the specimens. Its prevalence was found in
8.3% of male limbs and 5% of female limbs, and it was
noticed in 5% of right limbs and 8.3% of left limbs.
The incidence of a similar communication was reported
as 16% by Krishnamurthy et al,** 53.6% by Guerri-
Guttenberg and Ingolotti,*® and 20.7% by Budhiraja et
al.® This connection was described by different names,
such as third root of median nerve,*> abnormal lateral
root of median nerve,* and additional lateral root.” The
main cause of such communication may be due to the
common origin of both musculocutaneous and median
nerve from the ventral rami of the spinal nerves.*
The formation of limb muscles and peripheral nerves
during embryonic life is influenced by random factors.
Any disturbance of one of these factors might be
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attributed to such communications. Altered signaling
between mesenchymal cells and neuronal growth cones
or circulatory factors at the time of fusion of brachial
plexus cords may produce significant variations in
nerve patterns.® Variations in formation pattern, site
of beginning, course, relations, and distribution of
the median nerve within the arm might increase the
incidence of its injuries, and further study into the
clinical significance of the median nerve course and
relations within the forearm and hand is advisable to
clarify the critical point of nerve compression within its
full course.

In conclusion, this knowledge will help the
clinicians to interpret unusual clinical manifestations,
and guide anesthetists, surgeons, and orthopedics when
performing surgical procedures involving the axilla and
arm.
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