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During our routine dissection studies we observed arterial, neural and muscular
variations in the upper limbs of an adult male cadaver. In this case we observed
the superficial brachial artery origination from the third part of the axillary ar-
tery, communications between the musculocutaneous and median nerves, va-
riant formation of the brachial plexus, origination of the profunda brachii artery
from the posterior circumflex humeral artery and supernumerary tendons of the
abductor pollicis longus muscle. We think that such variations should be kept in
mind during surgical and diagnostic procedures.
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INTRODUCTION
Variations of the arteries, nerves and muscles of

the upper limb have both clinical and surgical im-
portance. The superficial brachial artery origination
from the third part of the axillary artery, communi-
cations between the musculocutaneous and medi-
an nerves, variant formation of the brachial plexus,
origination of the profunda brachii artery from the
posterior circumflex humeral artery and supernumer-
ary tendons of the abductor pollicis longus muscle
have been well documented [3]. We describe here
the co-existence of these variations in the upper limbs
of a male cadaver.

CASE REPORT
During our routine dissection studies on a 50-

-year-old male cadaver we encountered variations in
both upper limbs. These variations were as follows.

Left side observations

The axillary artery split into two branches; the first
was the superficial brachial artery and the second was

a common trunk for the subscapular, brachial, poste-
rior circumflex humeral and anterior circumflex hu-
meral arteries (Figs. 1–3).

After giving nutrient branches to the muscles in
the arm, the superficial brachial artery divided into
the radial and ulnar arteries. The brachial artery con-
tinued as a common trunk for the inferior and su-
perior ulnar collateral arteries (Figs. 1–3). The ter-
minal parts of the inferior and superior ulnar col-
lateral arteries were anastomosed just above the
elbow joint. The profunda brachii artery originated
from the posterior circumflex humeral artery and
lay posterior to the teres major muscle concomi-
tant to the radial nerve.

Two communicating branches were also observed
between the musculocutaneous and median nerves.
The first communicating branch was located before
the splitting of the coracobrachialis muscle and the
second after the splitting of the coracobrachialis
muscle (Figs. 1, 2).

The abductor pollicis longus muscle had five tendon
slips and was located in the first compartment (Fig. 4).
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Figure 2. Schematic drawing of the variations illustrated in Figure 1. AA — axillary artery, ACH — posterior circumflex humeral artery,
BA — brachial artery, CB — coracobrachialis muscle, IUC — inferior ulnar collateral artery, LH — long head of the biceps brachii muscle,
M — median nerve, Mc — musculocutaneous nerve, PCH — posterior circumflex humeral artery, RA — radial artery, SA — subscapu-
lar artery, SBA — superficial brachial artery, SUC — superior ulnar collateral artery, SH — short head of the biceps brachii muscle,
UA — ulnar artery, * — first communicating branch, ** — second communicating branch.

Right side observations

The musculocutaneous nerve originated from the
lateral cord of the brachial plexus and split the cora-
cobrachialis muscle. A communicating branch was
then observed to originate from the musculocuta-
neous nerve and joined the median nerve at the lev-
el of the radial tuberosity (Fig. 5). Additionally, the
lateral cord of the brachial plexus was not formed.

The anterior division of the middle trunk spit into
two branches, one of which joined the lateral root
of the median nerve and the other the medial root
of the median nerve (Fig. 6).

The abductor pollicis longus muscle had three
tendon slips and was located in the first compart-
ment, together with the extensor pollicis brevis
muscle.

Figure 1. Photograph of the left upper limb showing the origination of the superficial brachial and brachial artery, and communicating
branches between the median and musculocutaneous nerves. AA — axillary artery, BA — brachial artery, CB — coracobrachialis mus-
cle, LH — long head of the biceps brachii muscle; M — median nerve, Mc — musculocutaneous nerve, SBA — superficial brachial ar-
tery, SH — short head of the biceps brachii muscle, * — first communicating branch, ** — second communicating branch.
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As is shown on the left side, the profunda brachii
artery was a continuation of the posterior circum-
flex humeral artery in a downward-lying position
concomitant to the radial nerve (Fig. 7).

DISCUSSION
Variations in the origin and course of the princi-

pal arteries of the upper limb have been well docu-
mented [1, 3, 14, 18]. The incidences of a superficial
brachial artery originating from the axillary artery
was reported as 3% (3/100 limbs) by Müller [17],

0.24% (1/410 limbs) by Adachi [1], 0.1% (1/960 limbs)
by Miller [16], 0.1% (1/750 limbs) by McCormack
et al. [14] and 4.5% (9/200 limbs) by Fuss et al. [9].

It has been suggested that variations in the arte-
rial pattern of the upper limb are caused by devia-
tions from the normal developmental process. Ac-
cording to Jurjus et al. [11], anomalous vessels may
occur owing to the following: 1 — the choice of
unusual paths in the primitive vascular plexuses;
2 — the persistence of vessels normally obliterated;
3 — the disappearance of vessels normally retained;

Figure 3. Photograph of the left upper limb showing the axillary artery distribution. AA — axillary artery, BA — brachial artery,
CB — coracobrachialis muscle, LH — long head of the biceps brachii muscle, PCH — posterior circumflex humeral artery,
ACH — anterior circumflex humeral artery, SBA — superficial brachial artery, SH — short head of the biceps brachii muscle,
TM — teres major muscle.

Figure 4. Photograph of the left side of the case showing the supernumerary tendons of the abductor pollicis longus muscle.
APL — abductor pollicis muscle, FMB — base of the first metacarpal bone, 1, 2, 3, 4, 5 — tendon slips of the abductor pollicis lon-
gus muscle.
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Figure 5. Photograph of the right upper limb of the case showing the communication between the musculocutaneous and median
nerves at the level of radial tuberosity. BA — brachial artery, LH — long head of the biceps brachii muscle, M — median nerve,
* — communicating branch.

Figure 6. Photograph of the right upper limb of the case showing variant formation of the brachial plexus. BA — brachial artery,
Mc — musculocutaneous nerve, MN — median nerve, UN — ulnar nerve, UT — upper trunk, * — a branch coming from the anterior divi-
sion of the middle trunk to join the medial root of the median nerve, ** — a branch coming from the anterior division of the middle trunk to
join the lateral root of the median nerve.
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Figure 7. Photograph of the right upper limb of the case showing the profunda brachii artery origination from the posterior circumflex hu-
meral artery. LH — long head of the triceps brachii muscle, H — head of the humerus, MH — medial head of the triceps brachii muscle,
PB — profunda brachii artery, PCH — posterior circumflex humeral artery, RN — radial nerve.

4 — incomplete development; 5 — fusion and ab-
sorption of parts usually distinct. In the present case
the superficial brachial artery was larger than the
brachial artery. This may be attributed to the persis-
tence of the vessels normally obliterated, as described
by Jurjus et al. [11]. Persistent anastomotic vessels
between the main arteries of the upper limb have
been reported in the literature [6, 10, 18, 20]. In the
present case no anastomotic vessel was observed in
the cubital region in either upper limb.

It has been suggested that the arterial variation
of the upper limb is associated with the presence of
the surrounding neural variations [2, 19–21]. The
present case corroborates these reports. Although
many of these variations cause no disturbance in the
function of the upper limb, they may be of consider-
able interest for surgeons and radiologists.

The origin of the profunda brachii artery is quite
variable. It may arise from the third part of the axil-
lary artery or in common with one or more branches
of that vessel, the subscapular for example, arise as
a common trunk with the superior ulnar collateral,
anterior and/or posterior circumflex humeral arteries
[3]. In the present case the profunda brachii artery
originated bilaterally from the posterior circumflex hu-
meral artery (Type V as classified by Charles et al. [7]).

The supernumerary tendons of the abductor polli-
cis longus muscle (APL) and the origin of the profunda

brachii artery have been well documented. In the left
side of the present case division of the APL tendon was
five slips, as previously described [5, 22, 23], and all
tendon slips attached to the dorsal aspect of the base
of the first metacarpal bone.

The literature consists of numerous communi-
cation types between the median and musculocu-
taneous nerves [3, 4, 8, 13, 20, 21, 25, 26]. Com-
munications between the musculocutaneous and
median nerves have been classified by many au-
thors [8, 12, 26]. Comparative anatomical studies
have shown that in amphibians and birds there is
only one nerve trunk in the anterior aspect of the
arm [15]. Similarly, in New World monkeys there is
a partial fusion of both nerves and distally the mus-
culocutaneous nerve separates from the median
nerve. Embryological studies have revealed that this
fusion may be explained as a failure in the differ-
entiation of the brachial plexus, as in the early de-
velopmental stages all the spinal nerves unite to
form a single neural plate [24]. This failure in de-
velopment has been associated with variations in
the anatomy of local muscle groups [13]. In our
case there was no local muscle variation. Compar-
ative anatomical studies have provided evidence
for the existence of such connections in monkeys
and in some apes; the connections may represent
the primitive median nerve supply of the anterior
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arm muscles [15]. On the right side of our case the
median and musculocutaneous nerves communi-
cated at the level of the radial tuberosity. We think
that this communication level is an interesting find-
ing and worth of note for the anatomist as well as
for the surgeon.

Variation in the branching pattern between the
median and musculocutaneous nerves might be of
significance in diagnostic clinical neurophysiology.
Knowledge of such variations is also important to
those who use anterior surgical approaches to the
shoulder, and in understanding dysfunction of the
median and musculocutaneous nerves. Additional-
ly, we think that the co-existence of such arterial,
neural and muscular variations should not be over-
looked in surgical and diagnostic procedures.
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