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Introduction

The brachial artery, a continuation of the axillary ar-

tery, begins at the distal border of the tendon of teres major

and ends about a centimeter distal to the elbow joint by di-

viding into the radial and ulnar arteries. The artery is

wholly superficial, covered anteriorly by skin and fascia

and crossed superficially by the median nerve from the la-

teral to the medial side.1 The brachial artery gives origin to

the following branches: profunda brachii, nutrient, superi-

or and inferior ulnar collateral, muscular, radial, and ulnar

arteries. The profunda brachii artery, a large branch from

the brachial artery, distal to the teres major, follows the ra-

dial nerve closely between the long and medial head of the

triceps and then in the radial groove. The profunda brachii

artery gives origin to two terminal branches called radial

collateral and middle collateral arteries.1

According to Compendium of Human Anatomic Vari-

ation,2 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%), com-

mon interosseous artery, vas aberrans, and superficial me-

dian antebrachial vein. This high division may occur at any

point in the normal course of the vessel, but it is more com-

mon in the middle third. The two vessels into which the
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CASE REPORT

Abstract
Arterial variations in the arm are of potential clinical implications

as it is a frequent site of injury and also involved in many surgical and in-

vasive procedures. During a dissection of the right upper extremity, an

abnormal high origin of the radial and ulnar arteries was found. The

brachial artery had a very short segment without any branches, divided

into the radial and ulnar arteries at the upper third of the arm. The course

and branching pattern of these radial and ulnar arteries in the arm are dis-

cussed. It was also observed that the profunda brachii artery was repre-

sented by two separate branches arising from the posterior circumflex

humeral artery. Accurate knowledge of these variation patterns is of con-

siderable clinical importance in the conduct of reparative surgeries

around the shoulder and fracture management of the humerus. These ad-

ditional data of arterial anomalies to contemporary anatomical literature

are of interest to clinicians, in particular vascular and plastic surgeons and

radiologists.

Keywords: Brachial artery, radial artery, ulnar artery, arterial vari-

ations.

Resumo
As variações arteriais no braço têm potenciais implicações clínicas

já que o braço é um sítio de lesões frequentes, além de estar envolvido em

muitos procedimentos cirúrgicos e invasivos. Durante a dissecção da

extremidade superior direita, uma origem alta anormal das artérias radial

e ulnar foi encontrada. A artéria braquial apresentava um segmento muito

curto sem quaisquer ramos, dividindo-se nas artérias radial e ulnar no ter-

ço superior do braço. O curso e o padrão de ramificação das artérias radial

e ulnar no braço são discutidos. Também se observou que a artéria bra-

quial profunda estava representada por dois ramos separados, surgindo da

artéria umeral circunflexa posterior. O conhecimento preciso sobre esses

padrões de variação é de considerável importância na realização de cirur-

gias reparadoras na região do ombro e no manejo de fraturas de úmero.

Estes dados adicionais sobre as anomalias arteriais para a literatura

anatômica contemporânea são de grande interesse para os médicos,

especialmente para cirurgiões plásticos e vasculares e radiologistas.

Palavras-chave: Artéria braquial, artéria radial, artéria ulnar, va-

riações arteriais.



brachial divides 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 ra-

dial artery through the forearm and the other one takes the

normal course of the ulnar artery. This arrangement is con-

sidered a simple high division of the brachial artery.2 In the

present case report, we focused on the anatomical topo-

graphy of this arterial variation and discussed its morpho-

logical and clinical significance.

Case report

The variation was observed during a routine dissecti-

on of a female cadaver aged about 70 years in the dissecti-

on hall of the Department of Anatomy, Kasturba Medical

College, Mangalore, India. The individual’s history and

cause of the death are unknown. The findings observed on

the right upper extremity are described below.

- The brachial artery was divided at the upper third of

the arm into radial and ulnar arteries, about 4 cm distal to

the lower border of teres major muscle (Figures 1 and 2).

- The radial artery crossed superficially to the median

nerve and then descended laterally to it.

- In the upper part of the arm, the ulnar artery descen-

ded medially to the median nerve, but lower down, the me-

dian nerve crossed the ulnar artery superficially from the

lateral to the medial side.

- The radial and ulnar arteries descended parallel to

each other in the arm, deep to the biceps brachii muscle,

and, in the cubital fossa, the radial artery passed through

the apex of the fossa, while the ulnar artery passed deep to

the deep head of the pronator teres muscle.

- The superior and inferior ulnar collateral arteries,

muscular branches and nutrient artery to the humerus

were arising from the ulnar artery in the arm. The bran-

ching of the radial and ulnar arteries was normal at the cu-

bital fossa.

- It was also observed that the profunda brachii artery

was represented by means of two separate branches (proxi-

mal and distal) arising from the posterior circumflex hu-

meral artery (Figure 2).

- The proximal branch aroused from the posterior cir-

cumflex humeral artery and followed the radial nerve in

the spiral groove and was considered as the radial collate-

ral artery, which participated in the anastomosis in front of

the lateral epicondyle.

- The distal branch arising from the posterior circum-

flex humeral artery descended lateral to the radial nerve

and gave origin to the middle collateral artery, which parti-

cipated in the anastomosis behind the lateral epicondyle.

Discussion

Variations in the branching pattern of the arteries of

the upper limbs have clinical and surgical significance.3,4

A report presented by Celik et al.5 shows early division of

the brachial artery into the radial and ulnar arteries after gi-

ving origin to the profunda brachii artery. In the present
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Figure 1 - Higher division of brachial artery into radial and ulnar
arteries

Figure 2 - Posterior circumflex humeral artery giving origin to
radial and middle collateral arteries



case, the profunda brachii artery was represented by two

separate branches arising from the posterior circumflex

humeral artery. Origin of the profunda brachii artery either

from the anterior or posterior circumflex humeral artery

was mentioned in the Compendium of Human Anatomic

Variation,2 but its representation by two separate arteries is

a rare variation. In the present case, we named these two

arteries as radial collateral and middle collateral arteries

due to their normal mode of termination.

A case report by Aharinejad et al.6 was almost similar

to our present findings, except that the radial artery was lo-

cated medial to the median nerve (in the present case it was

on the lateral side) and the ulnar artery emerged immedia-

tely posteriorly to the brachial artery and ran laterally cros-

sing ventral to the median nerve (in the present case, the

radial artery crossed superficially to the median nerve im-

mediately after its origin). A high origin radial artery oc-

curs in 14.27% of the individuals (15% according to

Anson,7 7.7% according to DeGaris & Swartley,8 and 3%

according to Miller9), and it may arise as high as the axil-

lary artery, but most commonly it arises from the proximal

third of the arm.10,11

High origin of the radial artery is not uncommon. In a

retrospective review by Celik et al.12 including 81 upper

extremity arteriograms, high origin of the radial artery

from the brachial artery was the most frequent variation,

found in 87.5% of all variations. A similar percentage of

high origin of the radial artery was also reported by Ugliet-

ta & Kadir.13 There are many such reports on high origin of

the radial artery.14,15 In the present case, the radial artery

crossed superficially to the median nerve and then descen-

ded laterally to it. While descending in the arm, the radial

artery did not give origin to any branches. Recognition of

the high origin of the radial artery in the arm as reported in

the present case is crucial for clinicians. A 36-year-old Ja-

panese woman undergoing chronic hemodialysis presen-

ted with a pseudoaneurysm from the high origin of the

radial artery in the arm.16 The transradial approach for per-

cutaneous coronary procedures has the advantage of redu-

cing access site complications but it is associated with

specific technical challenges in comparison with the trans-

femoral approach. Transradial procedure failures can so-

metimes be due to variation in the radial artery anatomy.17

This has implications for clinical practice and suggests a

need for imaging of the radial artery before such procedu-

re.

It is not uncommon to find the high origin of the ulnar

artery. High origin of the ulnar artery from the brachial ar-

tery6,18 and also from the axillary artery19,20 has been repor-

ted. Kadanoff & Balkansky21 described a high division of

the axillary artery into a deep and superficial brachial ar-

tery. In one case, the ulnar artery branched from the deep

artery, in the other case, it branched from the superficial

brachial artery. In both cases, the ulnar artery was origina-

ted proximally to the cubital fossa and had a normal course

toward the superficial palmar arch. However, in the pre-

sent case, a “superficial brachial artery” was missing and

the origin of the ulnar artery was by far higher than that

described by these authors. A case of high origin of a su-

perficial ulnar artery dorsally from the brachial artery was

described by Fuss.22 Considering this terminology and

with respect to the topography of the arterial variation, we

did not use the term superficial brachial artery. Neverthe-

less, with regard to the ulnar artery descending in the arm

in the present case, it is debatable whether it is to be named

brachial artery and whether its further course in the fore-

arm is to be named ulnar artery.

We also found a very rare case reported by Ciervo et

al.23 claiming absence of the brachial artery. The brachial

artery was absent from its origin but reconstituted as a nor-

mal-appearing vessel 3 cm above the antecubital fossa.

The profunda brachii artery and the superior and inferior

ulnar collateral arteries were also absent in this patient.

The axillary artery served as the main collateral for the fo-

rearm.

Variation in the branching pattern of the brachial ar-

tery is of significance in cardiac catheterization for angio-

plasty, pedicle flaps, or arterial grafting. Any abnormal po-

sitions or divisions of the brachial artery should be

identified before surgery. But a full work up by CT-angio-

graphy for every single patient presenting to the emer-

gency department is neither feasible, nor cost-effective.

Hence we urge physicians to be aware of this possibility

before initiating the procedure.

High bifurcation of the brachial artery presenting with

acute ischemia secondary to an embolic event was repor-

ted by Cherukupalli et al.24 This anomaly was identified,

and the ischemia was successfully resolved with embolec-

tomy.
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The review of the profunda brachii artery states that

this artery can be represented by two or three branches

(type 1a and 1b) but has a normal origin from the brachial

artery. In our present case, the profunda brachii artery was

represented by two branches arising from the posterior cir-

cumflex humeral artery. This high origin of the profunda

brachii artery is at a vulnerable site in downward dislocati-

on of the shoulder joint. Though the percentages of arterial

lesions are low in upper extremity dislocation,25 Bravman

et al.26 emphasize its significance as a “diagnostic challen-

ge” even in minor trauma. They present a case of anterior

dislocation of the shoulder resulting in avulsion injury to

the branches of the circumflex humeral artery with expan-

ding hematoma in the axilla. Hence, a high level of suspi-

cion, in conjunction with knowledge of sensitive and

specific clinical signs is paramount for an accurate and ti-

mely diagnosis. High origin of the profunda brachii artery

may be beneficial for collateral circulation connecting the

distal part of the axillary artery with branches of the radial

and ulnar arteries at anastomosis around the elbow.

Finally, any arterial variation can have both morpho-

logical and clinical significance. Cardiologists, radiolo-

gists, or vascular surgeons involved in the procedure

should be attentive to these possibilities of anatomical alte-

ration and require, in case of doubt, a color Doppler ultra-

sound of the limb. The case reported here may be of

interest to angiologists and radiologists, as well as vascular

surgeons.
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