Case Report

The Abnormal Origin, Course and
the Distribution of the Arteries
of the Upper Limb: A Case Report
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ABSTRACT

The knowledge on the arterial variations in the arm is of importance
for a clinician, as it is a frequent site of injury and as it is also in-
volved in many surgical and invasive procedures. During the routine
dissection classes for medical students, we came across the mul-
tiple arterial variations in the right upper limb of an approximately
45-year-old male cadaver.

The brachial artery was very short, and it terminated by dividing
into the radial and the ulnar arteries in the upper part of the arm.
The radial collateral, the middle collateral and the superior ulnar
collateral arteries arose from a common trunk. This common trunk

originated from the proximal part of the brachial artery. The ulnar
artery was the lateral branch and the radial artery was the medial
branch of the brachial artery at their point of origin. The radial artery
had a tortuous course, and it crossed the ulnar artery from the me-
dial to the lateral side in the middle third of the arm. The ulnar artery
gave anterior and posterior interosseous arteries and a common
trunk that divided into the anterior and the posterior ulnar recurrent
arteries in the cubital fossa.

The knowledge on these variations is very useful for radiologists
and surgeons.

Key Words: : Brachial artery, Radial artery, Ulnar artery, Profunda brachii artery,

Superior ulnar collateral artery, Variation

INTRODUCTION

The brachial artery is the main artery of the arm. It is a continuation
of the axillary artery, at the lower border of the teres major muscle.
It usually terminates at the level of the neck of the radius, in the cu-
bital fossa, by dividing into the radial and the ulnar arteries. The ra-
dial artery runs along the lateral part of the front of the forearm, with
the superficial branch of the radial nerve. The ulnar artery passes
medially deep to the pronator teres muscle and it then runs to the
distal part of the forearm together with the ulnar nerve. The pro-
funda brachii artery is a large branch from the brachial artery and
it follows the radial nerve closely, between the long and the medial
heads of the triceps and then in the radial groove. It divides into
the radial collateral and the middle collateral arteries. The superior
ulnar collateral artery is the branch of the brachial artery and it runs
along with the ulnar nerve. In the present case, we are reporting the
observed high bifurcation of the brachial artery.

CASE REPORT

During the regular dissections which were done for undergradu-
ate medical students at Melaka Manipal Medical College (Manipal
Campus), we found arterial variations in a formalin embalmed male
cadaver who was aged approximately 45 years. In the right upper
extremity, the axillary artery continued as the brachial artery, at the
lower border of the teres major muscle. The brachial artery bifurcat-
ed into the radial and the ulnar arteries, just an inch below the lower
border of the teres major muscle [Table/Fig-1]. The radial artery
was superficial, throughout the course from its origin. It was very
torturous and it arose from the medial side of the brachial artery.
It then crossed the ulnar artery and the median nerve superficially
and continued down on the lateral side of the cubital fossa. In the

cubital fossa, it gave the radial recurrent artery and numerous mus-
cular branches and passed superficial to the bicipital aponeurosis.
In the forearm, the artery was superficial to the forearm muscles,
but it was lying deep in the antebrachial fascia. The ulnar artery
coursed on the medial side of the biceps brachii, till the cubital
fossa. In the cubital fossa, it gave the anterior interosseous, the
posterior interosseous, the anterior ulnar recurrent and the pos-
terior ulnar recurrent arteries [Table/Fig-2]. The two branches of
the profunda brachii; the radial collateral and the middle collateral
arteries originated from a common trunk, which also gave origin to
the superior ulnar collateral artery [Table/Fig-3].

[Table/Fig-1]: Photograph of high bifurcation of the brachial artery

(AA - axillary artery; BA - brachial artery; UA - ulnar artery; RA
- radial artery; MN - median nerve; UN - ulnar nerve; RN - radial
nerve.)
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[Table/Fig-2]: Photograph of ulnar artery and its branches in the cubital
fossa.

(UA - ulnar artery; AIA — anterior interosseous artery; PIA — pos-
terior interosseous artery; A&PURA — anterior and posterior ulnar
recurrent arteries; MN — median nerve.)

[Table/Fig-3]: Photograph of common trunk of the profunda brachii and
superior ulnar collateral arteries.

(BA - brachial artery; CT — common trunk; MCA - middle collat-
eral artery; RN - radial nerve; RCA - radial collateral artery; UN
- ulnar nerve; SUCA- superior ulnar collateral artery.)

DISCUSSION

The variations in the branching patterns of the arteries of the limbs
have clinical and surgical significance [1]. Anomalies of the arteries
of the upper limb are common, as their development is dependent
upon many sources, as well as on a precise sequential pattern of
the formation and the regression of some of the arteries [2]. Some
of the earliest study reports on the variations in the arterial system
have been made by Senior [3] and Singer [4]. According to the
Bergman et al., the high origin of the radial artery is seen in 15%
cases and that of the ulnar artery is seen in 2% cases. This high
division may occur at any point in the normal course of the vessels,
but it is more common in the middle third portion of the course [5].
In the present case, the brachial artery bifurcated into the radial
and the ulnar arteries. The radial artery was very torturous and it
arose from the medial side of the brachial artery. It was superficial,
throughout the course from its origin.  The ulnar artery coursed
on the medial side of the biceps brachii, till the cubital fossa. In
the cubital fossa, it gave the anterior interosseous, the posterior
interosseous, the anterior ulnar recurrent and the posterior ulnar
recurrent arteries. Celink et al., [6] have reported the early division
of the brachial artery into the radial and the ulnar arteries after giv-
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ing origin to the profunda brachii artery.

The variations of the superficial brachial artery have been reported
by Yang et al., [7]. Rodriguez-Niedenfuhr et al., [8] named the ra-
dial artery which arose in the arm as the brachio-radial artery and
they reported 12 upper limbs which showed the radial artery to
arise from the axillary artery, among 192 upper limbs. Harrington
[9] reported a case of high bifurcation of the brachial artery with a
reunion at the elbow. A case of the high origin of the radial artery
has been also reported by Clemente [10]. The incidence of the
superficial radial artery is one of the frequent variations and it has
been observed in 14.26% cases in the cadaveric studies and in
9.75% cases in the angiographic studies [11].

The profunda brachii is largest branch of the brachial artery and it
shows considerable variation in its origin. In 55% of the cases, it
arises as a single trunk at the level of the tendon of the teres major
muscle [12]. It may arise from the axillary artery (in 22% cases), as
a common trunk with the superior ulnar collateral artery (in 22%
cases) or as a branch of the circumflex humeral artery (in 7% cas-
es). In the current case, the two branches of the profunda brachii
and the superior ulnar collateral artery arose from the brachial ar-
tery as a common trunk. Singal and Lalit [13] have reported the
high origin of the profunda brachii and the common interosseous
arteries. The superficial brachio-ulnar and the superficial brachio-
radial arteries have also been reported [14].

The knowledge on the variation which has been reported here, is
important in procedures like cardiac catheterizations, arterial graft-
ing and other angiographic procedures. This type of a variation
may cause a misinterpretation of the angiographic images. Ac-
cidental punctures of the superficially placed arteries may occur
while venipunctures are attempted, which are susceptible to dam-
age in orthopaedic and plastic surgery operations. The presence of
a tortuous radial artery has not been reported as yet. The origin of
the radial artery from the medial side of the brachial artery, its tortu-
ous course and its crossing superficial to the ulnar artery makes
this variation special and unique. This course and nature of the
radial artery might cause problems in invasive procedures.
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