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Abstract:
There are many articles reporting anomalies of various blood vessels of upper extremity. In the present article, we are reporting a case of
high division of brachial artery into medial and lateral branches, 9.5 cm distal to the lower border of teres major muscle. It was also
observed that the two branches are crossing over near the lower part of front of arm and the lateral branch continued into the cubital
fossa and trifurcated at the proximal border of pronator teres muscle. We have discussed the anatomy, embryological basis, and clinical
implications of these variations along with relevant literature review. The importance of knowledge about these variations in
therapeutic and diagnostic interventions is discussed.
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Introduction :

pattern of brachial artery is noteworthy for vascular

The brachial artery (BA) is a continuation of the axillary

surgeons particularly in cases involving traumatic injuries.

artery. It begins at the distal border of tendon of teres

Radiologists also must be aware of these kinds of variations

major muscle and ends about a centimetre distal to the

during various imaging studies. Distal part of brachial

elbow joint at the level of neck of radius, by dividing into

artery is chosen for pulsed dopler sonographic

two branches lateral one is called radial artery (RA) and

measurments5.

medial one is ulnar artery(UA)

1,2

. According to

Compendium of Human Anatomic Variation, major
variations are present in about 25% of the subjects studied
for the brachial artery3.

embryological reasons for these kinds of variation and
clinical significances along with relevant review of
literature.

Frequently the artery divides more proximaly into radial,
ulnar and common interosseous arteries. Most often radial
arises more proximally, leaving a common trunk for ulnar
and common interosseous1. Proximal division of BA is due
to the failure to disappear proximal origin of RA and the RA
does not establish new connection with main trunk near
the origin of UA4.
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The aim of our case study is to discuss the anatomy,

During routine dissection of upper limb for medical
students in our medical academy we detected a case of
higher division of brachial artery on the right side in a
middle aged male cadaver. (Figure.1)
The brachial artery bifurcated into a medial and lateral

Brachial artery is used in
routine procedures like,
blood pressure recordings
and arteriography of
different parts of body.
Variation in the branching
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Case Report :

branch 9.5 cm distal to the lower border of teres major
muscle (Figure.1). After origin both branches runs
inferiorly. The medial branch crosses superficial to the
lateral branch and median nerve from medial to lateral side
in the arm. (Figure.1) The lateral branch runs deep to
medial branch and lateral to median nerve in the arm.
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In the fore arm the lateral branch runs superficially as radial

1. The choice of unusual paths in the primitive vascular

artery. (Figure.1).

plexus.

The medial branch runs deep to pronator teres muscle in
cubital fossa and trifurcated at the proximal border of
pronator teres muscle. One branch continued as similar
course as that of ulnar artery forming the superficial
palmar arch.The other two branches were muscular and
common interosseous arteries (Figure.1).

2. The persistence of vessels which are normally
obliterated.
3. The disappearance of vessels which are normally
retained.
4. An incomplete development.
5. The fusion and absorption of parts which are normally
distinct.
6. A combination of factors leading to an atypical pattern
normally encountered.
Thus persistence of the upper portion of the radial artery
arising from the brachial artery proximal to the origin of
ulnar artery followed by failure of development of the new
connection of the radial artery with the brachial artery at
the level of origin of ulnar artery13.
Alteration of any factor leads to deviation from the usual
way. These are important from clinical and surgical point of

Figure 1 : High division of brachial artery and crossing branches.
(inset figures showing enlarged view). HB- High division of
brachial artery, R- Radial artery, M- Median nerve, U- Ulnar artery,
a - common interosseus artery, b - muscular branch, c - terminal
ulnar artery.

Discussion :

view14.
Serial sections of human embryos (224 upper limbs) are
studied and then three-dimensional computer-aided
reconstruction was performed to establish the normal
pattern of development of the arteries of the upper limb of

Arterial variation in the upper limb was noted for the first
6,7

human embryos between stages 12 and 23, and to

time by von Haller in 1813 . It is not uncommon to find

establish when and how variations occur9. Ozcan et al.

variation in the branching pattern of arteries of the upper

classified arterial variations in the arm5.

limb8.

The brachial artery is the proximal part of this axis artery

The anomalies of various blood vessels of upper extremity

while the distal portion, beyond the cubital fossa, is the

can be explained on the basis of embryological

interosseous artery. The radial and ulnar arteries arise

development of the vascular plexus of limb buds. The early

relatively late in development as new vessels branch from

limb bud receives blood via inter segmental arteries, which

brachial and interosseous arteries respectively15.

contribute to a primitive capillary plexus. At the tip of the
limb bud there is a terminal plexus that is constantly
renewed in a distal direction as the limb grows. Later one
main vessel supplies the limb and the terminal plexus; it is
termed the axis artery9,10.
Arey and Jurjus mentioned six explanations for the
variations in the blood vessels of upper limb11, 12:
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Treves and Rogers described a type of variant of brachial
artery as presence of two arteries instead of one brachial
artery. These two arteries may be a) radial and ulnar b) 2nd
branch may be interosseous which has originated high up16.
There is a case reporting division of the brachial artery in
the upper third of the arm into radial and ulnar arteries,
about 4 cm distal to the lower border of teres major
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muscle17.

brachial artery were observed during routine dissection by

An unusually short segment brachial artery with high up

Harbans Singh21.

division of brachial artery at the level of insertion of

A case of bilateral high division of brachial artery was

coracobrachialis in the middle of the right arm was

reported by Puspalata M. Radial artery passes downwards

observed by Satynarayana N. The brachial artery was 11.5

and laterally. Ulnar artery passes downwards and medially.

cm in length and having slightly less calibre than usual.

In cubital fossa it passes deep to the ulnar head of pronator

However it bifurcated normally into radial and ulnar

teres muscle22.

arteries6.

The high division of the brachial artery observed in an

Shewale noted in the left upper limb of a male cadaver,

individual, situated 20 cm above the cubital fossa and 8.5

bifurcation of brachial artery into radial and ulnar arteries

cm below the axilla, in the right arm and 21.5 cm above the

at the lower border of teres major. Both the arteries had

cubital fossa and 7.0 cm below the axilla in the left arm by

16

Rossi et al23. Radial artery has been used for harvesting in

superficial course .
In another case which is almost similar to our findings the
brachial artery divided into radial and ulnar arteries after a
short course in the upper half of the arm. The radial artery
was located medially and the ulnar artery laterally. In its

cardiovascular diseases especially in coronary artery
bypass grafting. In recent advances the radial artery is used
in reconstructive micro vascular surgeries and also in
plastic surgeries6,7,8.

further course the radial artery, was located laterally after

Conclusion :

crossing the ulnar artery. Further course of the ulnar artery

Thus any of the factors affecting during development of

18

was as usual . Higher division of the brachial artery is

limb vessels will lead to anomalies in the level of division of

noted in 2 cases, where brachial artery bifurcated in the

major arteries. These variations are having practical

middle of the arm into radial and ulnar artery and in

importance for the

6,7

radiologists, cardiologists and

orthopedic and vascular surgeons. Last but not the least,

another case high origin of radial artery was observed .
The brachial artery divided into radial and ulnar arteries,
about 1.5 cm distal to the lower border of teres major
muscle, in the upper third of arm. Which course superficial
to forearm flexors19. High origin of radial and ulnar artery
forms the highest percentage of variations of brachial
artery. High origin of radial artery occurance is 3 to 15 %, as
reported by different authors19, 20. Bilateral high division of

knowledge of this variation is important for the clinicians in
day to day practice for measurement of blood pressure
using sphygmomanometer cuff in the arm. Any patient
visiting to causality full imaging of this branching pattern is
s neither feasible, nor cost-effective. Hence it is important
to keep in mind possibility of this kind of variation before
initiating any procedure.
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