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Case Report

High up division of brachial artery into laterally placed ulnar artery and medially
placed radial artery
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Abstract

Department of Anatomy, R. G. Kar Medical College,
Khudiram Bose Sarani, Kolkata 700 004, INDIA.

The objective of the present study was to document high up division of brachial artery into
radial and ulnar arteries in the middle of the arm, of which ulnar artery lied laterally and radial
artery lied medially. The finding was noted during routine dissection of upper limbs of both
sides in the department of Anatomy, R. G. Kar Medical College. This variant was noted only in
right arm, left arm showed usual arterial distribution pattern. This was the result of unusual
developmental condition. Information regarding the variation was important for vascular
surgery and angiography.
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Introduction
The axillary artery begins as the continuation of the brachial
artery at the distal border of teres major. It terminates at
the level of the neck of the radius by giving rise to the radial
and ulnar arteries. However variations in this usual arterial
pattern have been frequently seen.
Some observed variations include: Sometimes the artery
divides more proximally into two trunks which may reunite.
In some cases there is a superficial brachial artery arising
from the axillary and continues in the forearm as radial artery
[1]. Sometimes bifurcation or trifurcation (radial, ulnar and
common interosseous artery) of brachial artery occurs more
proximally than usual [2]. In some cases it is also seen that
radial artery arises at higher level but follows usual course in
forearm [3, 4].
So variations of arterial system of upper limb are very
common and it can be explained embryologically. Blood
vessel formation is regulated by ectodermal-mesenchymal
interactions and extracellular matrix components present
within the limb bud. Alteration of any factor leads to deviation
from the usual way. These are important from clinical and
surgical point of view [5].

But in the present case a rare variation of brachial artery was
noted. It divides in upper part of arm into two branches of
which ulnar artery was lateral and radial artery was medial.

Case Report

Routine dissection of the right upper extremity for
undergraduate teaching in a 69-year-old male cadaver in the
Department of Anatomy, R. G. Kar Medical College, revealed
the following: the brachial artery divided into radial and
ulnar arteries after a short course in the upper half of the arm.
The cadaver was donated by relatives after dying of cerebral
hemorrhage in this hospital. His medical history included
hypertension. The radial artery was located medially and the
ulnar artery laterally. In its further course the radial artery,
was located laterally after crossing the ulnar artery. Further
course of the ulnar artery was as usual. No other variations
related to the cords of brachial plexus and their branches were
found. Arterial pattern was as usual in the left upper limb.

Discussion

Variations in the upper limb arteries are very common. These
variations are reported during the surgical procedures or at
the time of angiography. The earliest studies of variations
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Figure 1. Division of right brachial artery (BA) in mid-arm into
medially placed radial artery (RA) and laterally placed ulnar artery
(UA). (MN: median nerve; UN: ulnar nerve)

in the arterial system was reported by Senior [6]. Majority
of these occur in radial artery followed by ulnar artery [7].
Variations in the division of brachial artery in cubital fossa
were reported but mid arm division of brachial artery was
rare.
In the present case, brachial artery bifurcated in mid-arm and
gave radial and ulnar arteries. But radial artery was present
on the medial side and ulnar artery on the lateral side. Then
after passing some distance radial artery crosses ulnar artery
superficially and followed usual course. This was present only
in right side, left side showed no variations.
High origin of radial artery from brachial artery was noted
by Keen in 1961. He explained that brachial artery first
gives radial artery than ulnar artery. Then new connection
developed between radial artery and brachial artery at the
level of ulnar artery and previous radial artery was obliterated.
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If this new connection failed to develop then brachial artery
showed high up division [8].
Embryological Explanation
Every variation in the peripheral vascular anatomy is due
to obliteration or persistence of any segment of axis artery
[9]. The artery to the developing upper limbs is derived from
the 7th cervical intersegmental artery. This artery gradually
gives rise to other branches to supply upper limb. Distal to
the level of teres major it continues as the brachial artery and
in the cubital fossa it continues as the interosseous artery.
The ectodermal-mesenchymal interaction and extracellular
matrix components also control blood vessel formation [10].
The radial and ulnar artery developed late in the forearm
from axis artery, subsequently interosseous artery reduces in
size and becomes a branch of ulnar artery.
In the present case, early division of brachial artery occured
in mid-arm, as a result it became very short. This may be due
to alteration of some factors, which may be hemodynamic,
that cause early division of brachial artery. In early stage
of development there is a capillary plexus which gradually
differentiate to form definite blood vessels. Variations in
the formation of stages of this capillary plexus may also be
responsible for the present case [11].
The knowledge regarding the course of upper limb blood
vessels is very important.
It helps surgeons to avoid unnecessary injury at the time of
surgery. Radial artery graft is used now-a-days for coronary
artery bypass graft surgery [12]. With increasing radial
artery harvesting, cardiac catheterization and angiographic
procedures, knowledge of usual course as well as the
variations of radial artery can be very useful.
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