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STUDY OF VARIATIONS IN THE BRANCHING 
PATTERN OF BRACHIAL ARTERY
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Vatsalaswamy

Padmashree Dr. D Y Patil Medical College, D Y Patil University Pune, Maharashtra, India.

ABSTRACT
As the arterial variations are very common, variations in the branching pattern of Brachial artery were studied at D.Y.Patil Medi-
cal College, Pune. 50 upper limbs were studied for the variations of Brachial artery. Different types of variations were found. The 
high origin of Radial artery in 2% of cases, high origin of ulnar artery in 4 % of cases was found. Other type of variation was also 
seen. These variations are important in different diagnostic as well as surgical procedures. Embryological basis of these varia-
tions has also been discussed.
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INTRODUCTION

Aim of this study is to study different variations in the 
branching pattern of brachial artery, which are clinical-
ly as well as diagnostically important. 50 upper limbs, 
embalmed in the formalin, were procured from the de-
partment of Anatomy of D. Y. Patil Medical college Pune. 
Brachial artery is a continuation of Axillary artery at the 
lower border of teres major muscle. It is the main artery 
of the upper limb which divides in the cubital fossa into 
its terminal branches, Radial and Ulnar arteries. Some-
times the Radial artery instead of arising in the cubital 
fossa, arises at higher level in the upper limb and it is 
called as high origin of Radial artery which was found 
in 2% cases unilaterally. Similarly ulnar artery may arise 
at higher level from the brachial artery which is called 
as high origin of Ulnar artery. This type of variation was 
seen in 4% cases, unilaterally. Axillary artery normally 
gives one branch from the first part i.e. Superior thoracic 
artery, two branches from the second part i.e. Thoracoac-
romial and Lateral thoracic arteries and three branches 
from the third part i.e. Sub scapular , Anterior circumflex 
humeral and Posterior circumflex humeral arteries . In 
the present study in 2% cases there was double Posterior 
circumflex humeral artery one was arising from the third 
part of Axillary artery and the other was arising from 
Brachial artery. 

MATERIALS AND METHODS

50 formalin fixed upper limbs were procured from the 
department of Anatomy, Dr D.Y.Patil Medical College 
Pune. Arm and forearm were dissected by taking incision 
given in Cunningham’s dissecting manual. After reflec-
tion of skin, fascia was cleaned to expose brachial artery 
and its branches. Incisions were extended both verti-
cally and horizontally whenever necessary. Brachial ar-
tery was exposed. It was traced downwards in the upper 
limb, branching pattern of brachial artery was studied 
and the variations in its branching pattern were noted 
and photographed. 

RESULT

Different types of variations in the branching pattern of 
brachial artery were found as follows. 

•	 Presence of unilateral high origin of Radial artery 
was found in2% of cases.

•	 The Radial artery was arising from the Brachial 
artery just 4cms below the lower border of teres 
major muscle,winding around the median nerve 
from medial to lateral side to cross superficial to 
the Median nerve. The artery passed lateral to 
brachial artery and then was seen lying on the 
lateral side in the cubital fossa.(fig.1) and ( fig.2)
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•	 The common interosseous artery was absent. The 
Anterior interosseous and posterior interosseous 
arteries were seen arising separately from the 
ulnar artery. Inferior ulnar collateral artery was 
seen arising from the ulnar artery. Superior ulnar 
collateral artery was arising from the brachial ar-
tery. Also both the structures , the median nerve 
and brachial artery were seen piercing the brachi-
alis muscle.(fig3) 

•	 High origin of ulnar artery was found in 4% of 
cases 

•	 The Ulnar artery was arising from the Brachial ar-
tery in the arm about 10 cms distal to the lower 
border of teres major muscle .In both the cases the 
high origin of Ulnar artery was seen unilaterally.
(fig.4) and (fig.5)

•	 The Common interosseous artery which is nor-
mally a branch of ulnar artery was seen arising 
from the Radial artery, while the Ulnar artery had 
the same course as that of normal ulnar artery in 
the forearm.(fig.6)

•	 In 2% of cases there was a common stem for the 
posterior circumflex humeral artery and Profunda 
brachii artery. 

•	 Normally the posterior circumflex humeral artery 
is a branch of third part of axillary artery and the 
profunda brachii artery is a branch of brachial ar-
tery. In our study, there were two posterior cir-
cumflex humeral arteries. One posterior circum-
flex humeral artery was arising as a branch of 
third part of axillary artery as seen normally but it 
was very thin, while the other quite thick posteri-
or circumflex humeral artery was arising from the 
brachial artery as a common trunk with profunda 
brachii artery. .(fig.7)

•	 The Superior ulnar collateral artery was seen aris-
ing from the Profunda brachii artery instead of 
arising from the brachial artery (fig.8). This varia-
tion was also unilateral.

DISCUSSION

Variations in the branching pattern of brachial artery have 
been reported by many workers. These variations are impor-
tant from diagnostic and surgical point of views M. Rodri et 
al found Brachioradial artery which is defined as a radial ar-
tery with a high origin in 39 out of 192 cadavers. Presence of 
Brachioulnar artery in 13% of cases . This is defined as a high 
origin of the ulnar artery coexisting in the whole arterial pat-
tern of the limb, with a brachial artery which branches into the 
radial and common interosseous trunk [1].

John Gourassas presented a case-report of a patient with 
a failed radial coronary angiography approach, due to 
the anomalous high origin of the radial artery from the 
brachial artery [2].

O Okaro et al reported bilateral high origin of radial ar-
tery from the Axillary artery [3].

JE Waghmare reported that radial artery was arising from 2nd 
part of axillary artery [4]. 

Konstantinos Natsis reported two cases of a uni-lateral 
high-origin of radial artery with different variations in 
each case in the course of the artery [5].

Dong Zhan described a brachioradial artery where the radial 
artery was seen originating from the upper one-third of the 
brachial artery and continuing distally as the radial artery in the 
forearm[6].

Sharmila Bhanu demonstrated high origin and superfi-
cial course of Radial artery [7].

Harbans Singh reported an unusual case of bilaterally 
symmetrical higher bifurcation of brachial artery into ra-
dial and ulnar arteries with superficial course of radial 
artery in right forearm [8].

According to Swaroop. N et al a high origin of radial ar-
tery in the left upper limb with superficial course in arm 
and forearm was found in a male cadaver .The radial ar-
tery was originating from the medial side of the brachial 
artery in the proximal 1/3 rd of the arm. In the cubital 
fossa a communication was also seen between the radial 
artery and the Ulnar artery at the level of the neck of 
radius[9]. 

Gh. Noditi reported a case presented to the Diagnostic Imag-
ing Centre with peripheral vascular disease of the upper right 
limb. Using MDCT angiography (64-slice MDCT system; 
SOMATOM Sensation, Siemens Medical Solutions, Forch-
heim, Germany) where the patient was found to have a super-
ficial radial artery [10]

Venkata Ramana Vollala presented a case of a high origin 
of the ulnar artery from the brachial artery which was 
observed during anatomical dissection of a right upper 
limb This superficial ulnar artery, after running over the 
bicipital aponeurosis in the cubital fossa was also hav-
ing a superficial course to the flexor muscles in the fore-
arm and terminated as the superficial palmar arch in the 
hand [11]. 

Dr. Sharadkumar Pralhad Sawant observed an unusual 
branch of the right brachial artery. The brachial artery 
terminated in the cubital fossa by dividing into radial 
and common interosseous arteries. The radial artery had 
normal course and branches. The common interosseous 
artery was deeper and gave anterior and posterior ul-
nar recurrent arteries, and then terminated by branch-
ing into anterior and posterior interosseous arteries. The 
unusual large branch from the right brachial artery was 
a variant of ulnar artery and was seen arising from the 
lateral side of the brachial artery [12].
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Chauhan K et al demonstrated that the superior ulnar 
collateral artery was seen arising as common trunk with 
profunda brachii artery in 18 % cases [13].

Dr. Chandrika Teli demonstrated high division of brachial 
artery into radial and ulnar arteries in the upper third of 
arm. The posterior circumflex humeral artery, profunda 
brachii artery and superior ulnar collateral artery all arose 
from one common trunk in proximal part of brachial ar-
tery before its termination. Similar variation was found 
in the present study in one case [14].

Suat Keskin demonstrated the origin of the ulnar artery 
from the proximal part of brachial artery. The ulnar ar-
tery had a course through the arm and had its normal 
course in the forearm, forming the palmar arch. In ad-
dition, the brachial artery continued as the radial artery, 
which had a normal course. The common interosseous 
artery originated from radial artery instead of ulnar ar-
tery .This type of variation was also found in the present 
study in one case [15].

Embryological Explanation: Every anomaly in the 
peripheral vascular anatomy can be related to genesis as 
regression or persistence of one or other segment of the 
embryologic axial artery .The type of anomaly presented 
in this case is due to persistence of radial artery in the 
arm and failure of formation of communication between 
radial and axial arteries in cubital fossa The superficial 
course of radial artery in upper part of forearm can be 
explained on the basis of haemodynamic mechanism 
between deep and superficial arteries in the forearm. 
Normally due to deep haemodynamic predominance, 
superficial terminal branches of radial artery undergo 
developmental arrest and deep part persists as normal 
radial artery.The superficial radial artery in right upper 
limb as seen in this case appears to be due to chance 
variations in haemodynamic factors which leads to re-
gression of deeper vessels and persistence of one of the 
superficial terminal branches of radial artery.

The early limb bud receives blood via inter segmental 
arteries, which 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 artery.This avascular 
region contains an extracellular matrix consisting largely 
of hyaluronic acid. Removal of this hyaluronic acid by 
hyaluronidase results in vascularization of the tissue 
since partial degradation products of hyaluronic acid are 
angiogenic. Thus ectodermal-mesenchymal interactions 
and extracellular matrix components are controlling the 
initial patterning of blood vessels within the limb. In the 
upper limb bud the axis artery is derived from the lateral 
branch of the seventh intersegmental artery (subclavian). 
It is pertinent to mention here that the normal vascular de-
velopment including the patterning of the blood vessels is 

influenced greatly by local hemodynamic factors. Altered 
hemodynamic environment may give rise to variant pat-
terning of blood vessels [16].

The developmental reason for the superficial ulnar artery 
in the present case may be due to the ulnar artery estab-
lishing a connection with the axis artery in the arm.

CONCLUSION

Diagnostically these types of variations may disturb the evalu-
ation of angiographic images. Knowledge of such variations 
has got clinical importance especially in the field of ortho-
pedic, plastic and vascular surgeries [11]. Also knowledge 
of these different variations is important for the clinicians in 
day to day practice for measurement of blood pressure using 
sphygmomanometer cuff in the arm. The knowledge of such 
variation is important for the diagnostic, interventional and 
surgical procedures. It may cause misinterpretation of angio-
graphic images. Accidental puncture of superficially placed 
arteries may occur while attempting venae puncture. Anoma-
lous origin of the radial artery may cause the failure of the 
radial approach of the coronary angiography and in the re-
constructive surgery of the upper limb. When the superficial 
brachial artery persists it is more vulnerable to the accidental 
injuries. The superficially located artery increases the risk of 
heavy bleeding in unexpected situations.
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Figure 1: High origin of radial artery- The Radial artery was 
arising from the Brachial artery just 4cms below the lower bor-
der of teres major muscle,winding around the median nerve 
from medial to lateral side.

Abbreviations: AA- Axillary artery, BA – Brachial artery, MN – 
Median nerve, HORA- High origin of radial artery.

Figure 2: High origin of radial artery-The Radial artery passes 
lateral to brachial artery and then seen lying on the lateral side 
in the cubital fossa.

Abbreviations: BA- Brachial artery, HORA- High origin of Ra-
dial artery, UA – Ulnar artery. 
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Figure 3: The common interosseous artery was absent. The 
Anterior interosseous and posterior interosseous arteries were 
seen arising separately from the ulnar artery.

Abbreviations: RA- Radial artery, UA- Ulnar artery, PIA – Pos-
terior interosseous artery, AIA- Anterior interosseous artery. 

Figure 4: High origin of Ulnar artery- The Ulnar artery was 
arising from the Brachial artery in the arm about 10 cms distal 
to the lower border of teres major muscle.

Abbreviations: BA- Brachial artery, HOUA – High origin of Ul-
nar artery, MN- Median nerve.

Figure 5: High origin of Ulnar artery

Abbreviations: BA- Brachial artery, UA- Ulnar artery, RA- Ra-
dial artery.

Figure 6: High origin of Ulnar artery - The Common interos-
seous artery which is normally a branch of ulnar artery was 
arising from the Radial artery

Abbreviations: RA- Radial artery, UA- Ulnar artery, CIA- Com-
mon interosseous artery, AIA- Anterior interosseous artery, PIA 
– Posterior interosseous artery.
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Figure 7: Common stem for the posterior circumflex humeral 
artery and Profunda brachii artery.

Abbreviations: AN- Axillary nerve, AA- Axillary artery, ACHA- 
Anterior circumflex humeral artery, PCHA- Posterior circumflex 
humeral artery, BA- Brachial artery, CT- Common trunk.

Figure 8: The Superior ulnar collateral artery was seen aris-
ing from the Profunda brachii artery instead of arising from the 
Brachial artery.

Abbreviations: BA- Brachial artery, CT- Common trunk, 
PCHA- Posterior circumflex humeral artery ,PBA- Profunda 
brachii artery, RN – Radial nerve, SUCA – Superior ulnar col-
lateral artery, UN – Ulnar nerve. 


