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Abstracti

Axillary artery was found bifid on both sides, in a routine dissection of the
cadaver of a Sri Lankan, Jaffna Tamil. Tt has terminated into unequal anterior and
posterior divisions. The medial cord of the brachial plexus exhibited posterior
position to the second part of the ariery. The medial root of the median nerve

penetrated the artery to bring bifidity.

In right axilla the short median root

brought division of the artery at a hizh level. In left axilla the long median root
brought division of the artery at a low level. The roots of the median nerve
embraced the narrow posterior stem and it extended into the elbow. The wide
anterior stem continued as the brachial artery.

Introduction

The axilla transmits the
neurovascular bundle from the neck
to the upper limb. The axiliary
artery i1s a curved artery and the
continuation of the subclavian artery
in the neck. This enters the apex of
axilla behind the mid pcint of the
clavicle. At the lower border of the
posterior wall of the axilla it
becomes the brachial arterv. This
descends 1nto the clbow region
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dividing into radial and ulnar arteries
(McMinn, 1992).

The three nerve cords of the brachial
plexus are formed behind the
clavicle. They enter the upper part
of the axilla above the artery.
approach and embrace the 2" part of
the artery and lies laterally,
posteriorly and medially. They give
off their branches around the lower
part of the artery. The medial and
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lateral cords of the brachial plexus.
after giving off their branches
continue as medial and lateral roots
of the median nerve respectively.
The median root of the median nerve
crosses in front of the artery to meet
the lateral cord just as lateral to the
artery. Thus the artery 15 embraced
by the two roots of the median nerve.
The median nerve in its course first
lie lateral to brachial artery bat
crosses infront of it in the lower 1/3™
of the upper arm to lie on its medial
side. Thus the main axillo-brachial
system appears in a posterior plane
of the median nerve. This i3 called
~deep pattern” in the development of
the artery (McMinn, 1992).

Development

The upper limb buds grows out of
the. embryo at the beginning of 5%
week of development (William «ot.
al., 1995). As it grow:, 'a captllary
plexus 1s produced 1n its substance.
Many capillaries would disappear,
some enlarge and straighten their
union  respecting a  genetic
programame. Thus an arterial patter:
occupying a constant positicn  is
produced. The  developing
subclavian artery in the neck grows
into the axilla to join the axiliary
artery. As the apex of the axilla 1s
small the nerves for the upper limb
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join to form the three trunks of the
brachial plexus.  They pass through
the apex and divide to form the three
cords of the brachial plexus. The
cords initially occupy a superior
position tu the first part of artery and
then surround the 2™ part  The
nerves are produced in a centrifugal
manner from these cords around the
3" part of the artery. The median
root of the median nerve 1s an
exception and it passes through the
capillary plexus of the axilla. The
capillaries which lie 1n front of the
median root disappears and the
developing axillarv artery normally
passes behind the two roots of the
median nerve. The developing
brachial artery which is the
continuation alsc lies deep to the
median nerve n the lower 1/3 of
the upper arm.  This is the normal
“Deep pattern” in development of the
main upper arm artery. At times due
to the complexity of development,
individual variants of the axillo-
brachial axis might occur.  The
present ubservation s bilateral
bifidity of the axillary artery with
domination of superficial pattern
where the main superficial division
of the axillarv artery dominates and
the brachial artery lies in front of the
median nerve. This is called the
“superficial  pattem” in  the
development.
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Materials and Methods

Anomalous bifid termination of the
axillary artery was observed in each
axilla of a male cadaver in a routine
dissection in the Department of
Anatomy, Faculty of Medicine,
Jaffna. The bifid terminal branches
are pamed superficial and deep
divisions and were traced up to the
elbow region. The relations of the
median root of the median nerve to
these divisions were noted.  The
lengths of the medial and lateral
roots of the median nerve, the
distance of the point of bifurcation of
the axillary artery from mid
clavicular point were measured with
millimetre scale in each axilla with

90 degrees abduction of the upper
limb.

Results

The axillary artery was found bifid in
each axilla above the median root of
the median nerve. The medial cord
was situated posterior to the artery
and medial root of the median nerve
penetrated the artery from behind
dividing 1t into two unequal
divisions.  The wide anterior
divisions of the arterv descended
anterior to medial root in a forward
inclination to be continued as the
brachial artery which crosses in front
of the median nerve. The narrow
posterior division of the artery
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descended 1n a posterior plane to
reach the elbow region to join the
plexus of arteries around 1t. In the
right axilla the median root 1s short
and thick (24mm) meeting the lateral
root at a wider angle than in left.
These roots embraced the posterior
division of the artery. The division
of the axillarv artery was 70mm from
the mid-clavicular pomnt at a
relatively higher level than that in the
left axulla (Fig. 1).

In the left axilla the median root 1s
long (53mm) and narrow meeting the
lateral root at a relatively narrower
angle than in right. The divisions of
the artery was 117 mm from the md
clavicular point at a lower level than
in right.  Both divisions were
narrower than those of the right. The
posterior division of the artery in the
left axilla is the narrowest. The
medial and lateral roots of the
median nerve loosely embraced the
posterior division of the artery in the
form of V. Whepn the am 1s
abducted to 90 degrees and laterally
rotated the allary artery pursues a
straight course and the roots of the
median nerve lie loosely on it. But
in the present specimens the roots
were taut on the posterior divisions
of the arteries but more taut on the
right side than on left (Table. 1)
(Fig. 2).
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median nerve at a lower level
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Discussion

Having developed from a capillary
plexus (William &t al  1989) the
individual wvariations of the axiilo-
brachial axis are due to their
complex development (Matsummoto
et. al., 1994). The median root of the
mcdxan nerve get entangled in the
capillary plexus and the vaniations of
the axillary artery are releted to this
(Basmajian and Slonecker. 198%1. In
82 % of cases the developirg axillary
artery passcs behind and 1 between
the medial and lateral roots of the
median nerve. The brachial arters
which is the continuation of the
axillary artery, crosses behind the
median nerve in the lower 1/3¢ of
upper arm.  This is called “deep
pattern” in the development of the
axillary artery  In 13 % of cases the
axillary artery appears normal, bus
the brachial artery lies 1n front of the
median nerve in the lower third of
the upper arm.  This is calle
“superficial  pattern™ in  th
development of brachial artery. In
%% of cases the axillary artery is bitid
in that in 88 %5 of cases 1t 15 bilateral.
In the present observation the
axillary artery showed bifidity in a
bilateral manner. The :acidence of
the bifidity of axillary artery has
been estimated as 13.4 % in Negroes
(De Garis and Swartlev, 1928) and
46 % in White persons (Miller.
1939). It is a normal finding in =
variety of primates but in man it 1+
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cong.clered a3 an  anomaly

{Natsumoto et. sl, 1994). In man
the bifidity of the awallary arterv
appears above the median root of the
nicdian nerve and the divisions are of
equal calibre. When 1t occurs
(Hol 1insHed_. 1958b) the anterior stem
is calin] ¢ 3 superficial brachial artery
and the postenor stem as deep
brachial artery. The superficial stem
continues os the radial artery n the
forearm and the deep stem as ulnar
arter.  “he present ohcervations
exhibitesd  the rarely observed
unequal divisions of the axllary
artety.  The wider anterior stem
continued as fthe normal brachial
artery which get divided into radial
ond ulnar arteries in the elbow. The
median nerve has crossed behind the
arterv 1 the lower 173 of upper
arm This confirmed the “superficial
ratiern”  in ihe development of
axillary artery  The posterior stem of
the axillary artery descends in a
deeper plane to reach the elbow
region and join the plexus of arteries
around the elbow joint.

The cords of the brachial plexus
enter the axilla above the first part of
the axillary actery and approach the
second part. Thus the medial cord
initially appears superior to axallary
artery then become posterior and
finally medial. In the present case
the medial cord remained posterior to
the second part of the artery. The
raedian root ot the median nerve had
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to penetrate the artery from posterior

to lateral side 1o meet the lateral root. -

In the right axilla the median root is
short (24mm) and thick, hence the
division of the artery is at a higher
level (70mm). The short V formed
bv the roots of the median nerve has
cleaved a narrow postero-lateral
segment {rom the axillary artery.
This segment 1s embraced by the

roots of the netve and maintairted it

a posterior plane. The anterior stem
of the bifid axillary arterv has
inclined forwards, as it was not
pressed backwards. In the left axilla
the median root of the mediun nerve
is long (53mm), hence the
penetration of the artery occurred at
a lower level than in right axilla (117
mm) The long V formed by the
roots of the median nerve cleaved a
postero-lateral segment which was
the narrowest of all the stems of the
axillary arteries. Very rarely 0.6 %
(Miller, 1939) and 02 ™o (Toshio and
Tanaka, 1996) the axillary artery is
bent behind the roots and the
proximal part of the median nerve.
The collateral joining the bifid artery
enlarges and portions of the arterial
stems are retained to produce a
combined deep and superficial
pattern of the axillo-brachial axis.

Applied anatomy

If the narrowed division 1s continued.
the brachial artery can give rise to
feeble bracthual as well as radial
pulse. Regional blood supply from =
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narrowed division can be reduced.
The narrowing of a division or
narrowing of the main vessel beyond
all its branches can cause an
embolism expelled from the heart, to
be lodged at the site of narrowing
(Basmajian and Slonecker, 1989).

In the present observation there were
no obvious peripheral ischemic
changes roted in the upperlimbs.
This could be due to wider anterior
division of the axillary artery which
has continued as .the brachial artery.
There is zlso no ischemic changes n
the back of the upper arm as the
posterior division of the axillary
artery 1s directly connected to the
arterial plexus (circulus vasculosus)
around the elbow joint.

Summary and Cenclusion

The medial cord remained posterior
to the axillary artery hence median
root has penetrated each axillary
artery. In the right axilla as the
median root was short, the diviston
of the artery was at a higher level
while in left axilla the median root
was long and the division of the
artery was a lower level. The stems
of the bifid axillary artery are of
unequal calibre. The wider anterior
stem continued as the normal
hrachial artery and the narrow
posterior stem in a posterior plane to
the elbow region. The roots of the
median nerve embraced the posterior
stem of each' axillary artery. The
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upper limbs didn't exhibit anv
ischemic changes in these specimens.

Posteriorly existed medial cord was
responsible for the unsqual bifidity
of the axillary artery. This anomaly
was compatible with life.
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