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ABSTRACT

Background: The brachial artery begins as the continuation of 3rd part of axillary artery at the distal border of
teres major muscle. It terminates about a centimetre below the elbow joint at the level of neck of radius into
radial and ulnar arteries.

Context & purpose of study: The present study was done on 30 cadavers in department of anatomy to find out
any variations in division pattern of the brachial artery.

Results: Variations were found in two cadavers. An unusual short segment of the brachial artery which divide
at middle of arm was found in right upper limb of one cadaver. There was a high origin of the radial artery from
axillary artery found in right upper limb of one cadaver. The variations can be explained on the basis of
embryological development.

conclusions: The knowledge of branching pattern of brachial artery is useful for physicians, surgeons,
nephrologists, radiologist and interventionist in various surgical procedures and also for diagnostic and
therapeutic approaches.
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BACKGROUND

The brachial artery is a continuation of the
axillary artery. It begins at lower border of teres
major muscle and terminates by dividing into the
radial and the ulnar arteries at a point about
finger’s breadth below the bend of elbow. As the
brachial artery runs along a line from the medial

nar collateral artery, muscular branches and two
terminal branches [1].

An intimate knowledge of arterial anatomy of
upper extremities and its common variations is
indispensable to limb surgeons. Appreciation of
variations in the upper extremity vasculature is

lip bicipital groove behind the coracobrachialis
muscle to the middle of the cubital fossa at a
point level with the neck of the radius. The
median nerve is closely related to the brachial
artery. It lies lateral to the brachial artery in the
upper part of arm and crossing the artery in front
and lies medial to it in lower part of the arm.
The brachial artery gives profunda brachii
artery,superior ulna collateral artery, inferiorul-
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essential to prevent injury, thrombosis, gangrene
and even amputation of limbs, particularly in
patients requiring dialysis or undergoing
arteriography. For both surgical and routine
patient can accurate knowledge of course and
relations to surrounding structures is of great
Importance [2].

The variations of the arterial system of the upper
limb have been well documented by many the
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variations of the arterial system of the upper
limb have been well documented by many
authors and have a considerable significance
towards the clinical and surgical point of view.
The major variations in the arterial patterns
reported are the higher origin of radial and ulnar
arteries.

Arey(1957) is of the view that the anomalous
blood vessels may be due to (i) the choice of
unusual paths in the primitive vascular plexuses,
(if) the persistence of vessels normally
obliterated, (iii) the disappearance of vessels
normally retained, (iv) incomplete development
and (v) fusions and absorption of the parts
usually distinct [3].

Anatomical variations of this artery occur in
almost 20% of the cases and are commonly
found in routine dissections or clinical practice
[4]. The brachial artery may be absent in rare
cases (5); divided in a higher levelv [6],
trifurcating [7] and originating accessory
branches that may or may not bifurcate into
radial and ulnar arteries (5, 8].

According to Compendium of Human Anatomic
variation, major variations are present in about
25% of the subjects studied for the brachial
artery. The variations in the form of high
proximal division into terminal branches occur
in the radial artery (15%), ulnar artery (2%) and
common interosseous artery. This high division
may occur at any point in the normal course of
the vessel, but it is more common in the middle
third. The two vessels run parallel to each other
to the bend of the elbow, in the usual position
of the brachial artery. From this point, one
branch follows the normal course of the radial
artery through the forearm and the other one
takes the normal course of the ulnar artery. This
arrangement s considered a simple high division
of the brachial artery [9].

MATERIALS AND METHODS

The present study was done on 30 cadavers in
the department of anatomy. The specimens
were dissected by using scalpel and forceps. An
incision was made in the upper limb from axilla
to wrist. The skin & fascia were exposed in
layers. The axillary artery & brachial artery were
traced carefully for any variations.
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RESULTS

Among the 30 cadavers , variations were found
in two cadavers. In one cadaver (Fig-1), the
brachial artery was divided in middle third of arm
into radial and ulnar arteries. The profunda
brachii arose from brachial artery before its
division. The superior and inferior ulnar collat-
eral branches arose from the ulnar artery. The
radial artery and ulnar artery passed downward
along lateral and medial border of biceps brachii
respectively. The remaining course of both
arteries were normal. In one cadaver (Fig-2), the
radial artery arose from 3rd part of axillary
artery from ventral side in axilla. The radial
artery passed downward & cross median nerve
from medial to lateral side & then pass along
medial side of the biceps brachii muscle. Inlower
part of arm it cross tendon of biceps brachii. So
in cubital fossa structure were Median nerve,
Ulnar artery, Biceps tendon, radial artery &
Radial nerve from medial to lateral side. During
its way radial artery sent off a lot of muscular
branches & some cutaneous branches. The pro-
funda brachii, superior & inferior ulnar collateral
branches were arose from ulnar artery.
DISCUSSION

Anomalies of the forelimb arterial tree fairly
common. This is mainly because of their multiple
and plexiform sources, the temporal succession
of emergence of principal arteries, anatomises
and periarticular networks and functional
dominance followed by regression of some
paths.

Occasionally the artery divides proximally into
two trunks, which may reunite. Frequently it
divides more proximally than usual, and this
unusually short segment brachial artery may
bifurcate as usual or it may trifurcate into radial,
ulnar and common interosseous arteries. More
often the radial branches arise proximally,
leaving a common trunk for the ulnar and
common interosseous; sometimes the ulnar
artery arise proximally, the radial and common
interosseous forming the other division; the
common interosseous may also arise proximally
[1].
In our study early bifurcation of brachial artery
was found in middle of the arm in 1 cadaver out
of 30 cadavers. High bifurcation of the brachial
artery was found in only 0.5% in 202 cadavers
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dissected by Bertolazzo, Romero, Bica et
al.(1981)[10].In astudy involving 72 upper limbs
Brazilian adult cadavers of both sexes, the bifur-
cation of the brachial artery was found above
bicondylar line in 11.1% cases [11]. Namani
Satyanarayana et al.(2010) also documented a
case of early division of brachial artery in middle
of right arm into radial and ulnar artery both of
same calliper [12]. High division of brachial
artery in the proximal third of arm was found in
3 cases out of 60 specimens by Vandana R. ,
N.M.suresh et al. (2012) [13]. An unusually short
segment brachial artery with bifurcation proxi-
mal at the level of insertion of coracobrachialis
was noted in 2 out of 20 cadavers by Jitendra
Gupta et al. (2012) [14]. Higher division of bra-
chial artery with superficial course of radial
artery was found in 3 cases out of 48 cadavers in
study by Dr. Padma Varlekar et al. (2013)[15].

High origin of the radial artery from 3rd part
axillary artery was found in 1 case out of 30
cadavers in our study.

Table 1: Comparison of origin of radial artery from
axillary artery in different studies.

Authors Year Percentage %

Keller et al. 1980 2.13%
Uglietta et al. 1989 2%

Baeza Aetal. 1995 0.66%
Niedenfuhr et al. 2001 10.40%
Konarik et al. 2009 3%

Vandana et al 2012 8.30%
Chandni Gupta et al. 2012 2.66%
Present study 2013 3.33%

Tablel: shows origin of Radial artery from axillary
artery in different studies. Gonzalez- compta
reported vascular variations of the hand in
association with radial artery arising from axillary
artery [20].
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Icten et al found radial artery arising from the
axillary artery bilaterally in a cadaver [21]. Okaro
and jiburum had reported an incidence of radial
artery arising from the axillary artery bilaterally
in an adult Nigerian cadaver[22]. Balchandra et
al reported a case of high origin of radial artery
from 3rd part of axillary artery proximal to the
two roots of the median nerve [23]. The unusual
division of brachial artery can be explained on
the basis of embryological development of
vessels of upper limb.

Singer [24] staging of development:

Stagel: The lateral branch of seventh
intersegmental artery, i.e., subclavian artery
extends to the wrist and terminates by forming
capillary plexus; its distal portion forms the
anterior interosseous artery.

Stage 2: Median artery arises from the anterior
interosseous artery grows along the median
nerve to communicate with palmar capillary
plexus. By this time the anterior interosseous
artery undergoes regression.

Stage 3: The ulnar artery arises from brachial
artery and unites distally with the existing
median artery to form superficial palmar arch.

Stage 4: The superficial brachial artery develops
in axillary region from the axial trunk and
traverses the medial surface of the arm, runs
diagonally from the ulnar to the radial side of
the forearm to the posterior surface of the wrist
to divide over the carpus into digital branches.

Stage 5: Three changes occur simultaneously
The median artery regresses to a small slender
vessel, familiar in adult life as the arteria nervi
mediana.

Fig. 1: Higher division of Brachial
artery in Middle third of Arm.
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The superficial brachial artery gives off a distal
branch which anastomoses with the superficial
palmar arch formed already.

At the elbow, an anastomotic branch develops
between the main trunk of brachial artery and
the existent superficial brachial artery. The distal
part of superficial brachial artery enlarges to
form the radial artery where as the proximal
portion of superficial brachial artery atrophies
correspondingly.

In the present study , the superficial brachial
artery, instead of regression was retained as high
origin of radial artery.

CONCLUSION

The vessels of the upper limb have much more
importance in different kinds of diagnostic,
analytical and therapeutic studies. In congenital,
inflammatory, metabolic and regenerative
diseases, the study of basic anatomy is
important for understanding circulation of the
blood flow to improve the operative outcome.
In orthopaedic surgeries around elbow,
accidental crus injuries leading to haemorrhage
requires its special mention.

Superficial radial artery can be mistaken for a
vein and accidental injection of certain drugs in
this artery may cause reflex vascular occlusion
resulting in disastrous gangrene of hand.
Variations in the arterial tree may be
encountered during arteriographic examination,
percutaneous brachial catheterisation and skin
flap elevations from the arm or forearm.

Computer highlighted diagnostic, interventional
and surgical significance of such a variation.
Diagnostically this type of variation may disturb
the evaluation of angiographic images. Further
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Fig. 2: High origin of radial artery
from 3rd part of axillary artery.

knowledge of such variation has got clinical
importance especially in field of orthopaedic,
plastic and vascular surgeries [20].
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