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High Origin of An Ulnar Artery –
Development and Surgical Significance
Venkata Ramana Vollala, PhD; Raghu Jetti1, MSc; Simmi Soni2, MSc
Variations in the main arteries of the upper limb are common and these anomalies can
be of substantial interest to orthopedic surgeons, plastic surgeons, radiologists and
anatomists. We present here a case of a high origin of the ulnar artery from the brachial
artery found during anatomical dissection of a right upper limb of a 50-year-old man. This
superficial ulnar artery, after running over the bicipital aponeurosis in the cubital fossa
superficial to the flexor muscles in the forearm terminated as the superficial palmar arch in
the hand. The embryological and clinical importance of the anomalous ulnar artery is discussed. (Chang Gung Med J 2011;34(6 Suppl):39-42)
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T

he ulnar artery is the larger terminal branch of
the brachial artery and is usually given off in the
cubital fossa. It crosses deep under the median nerve
and passes obliquely downward and medially, covered by the pronator teres, flexor carpi radialis, palmaris longus and flexor digitorum superficialis muscles in the proximal half of the forearm. In the distal
half of the forearm, it proceeds between the flexor
carpi ulnaris and flexor digitorum superficialis muscles, being covered by the skin and fascia. The artery
ends anterior to the flexor retinaculum by dividing
into two terminal branches. The superficial one
forms the superficial palmar arch (SPA) with a contribution from the superficial branch of the radial
artery and the deep branch anastomoses with the
radial artery to form the deep palmar arch. The SPA
gives palmar digital branches to the medial three fingers and also to the medial half of the index finger.
The lateral aspect of the index finger and the thumb
normally receive their arterial supply from the radial
artery through the radialis indicis and the princeps
pollicis arteries, respectively.(1) In anomalous cases of

a superficial ulnar artery, sometimes, the ulnar artery
descends superficial to the forearm flexor muscles
and reaches the wrist lateral to the ulnar nerve.
Along with the radial artery, it supplies the structures
in the forearm and hand, as well as the elbow and
wrist joints.
A superficial ulnar artery (SUA) is an ulnar
artery of high origin that lies superficially in the
forearm. Its reported frequency ranges from 0.17%
to 2%. It usually arises higher up than the SPA,
either in the axilla or the arm, and runs a superficial
course in the forearm before entering the hand.(2)
Although, variations of the upper limb arterial
pattern are common, the presence of an ulnar artery
of high origin is considered a rare anatomical variation with clinical significance.(3-6) Its clinical importance should not be underestimated as several cases
of intraarterial injection of drugs and subsequent
amputations have been reported.(7,8) This report presents a case of unilateral SUA, arising from the
brachial artery along with its embryological explanation and clinical significance.
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CASE REPORT
A high origin of an ulnar artery (Fig. 1) was
found in the right upper limb of a 50-year-old male
cadaver during routine dissection classes for undergraduate medical students. However, the left upper
limb showed no abnormalities. Dissections of both
upper extremities (right and left) were carried out
according to the instructions in Cunningham’s
Manual of Practical Anatomy.
The ulnar artery arose from the brachial artery
in the middle third of the arm (Fig. 1). At the elbow
level, the artery ran superficial to the bicipital
aponeurosis where it was crossed by the median
cubital vein. After that, the artery coursed downwards and slightly medially, superficial to the forearm flexor muscles, over the antebrachial fascia and
under the superficial venous system to reach the distal third of the forearm, where it was seen on the lateral side of flexor carpi ulnaris close to the ulnar
nerve (Fig. 2). The artery then passed anterior to the
flexor retinaculum where it divided into two terminal
branches. The superficial one formed the superficial
palmar arch without any contribution from the radial
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or median arteries and the deep branch anastomosed
with the radial artery to form the deep palmar arch.
The branching pattern of the SPA was also abnormal.
The SPA provided origin to a proper palmar digital
artery for the medial side of the little finger, and
three common palmar digital arteries for the adjacent
sides of the little, middle and ring fingers. It also provided origin to a common trunk which divided into
the princeps pollicis and radialis indicis arteries (Fig.
3).
The brachial artery had a normal course in the
arm but at the elbow level it divided into the radial
and common interosseous arteries (Fig. 2). The
superficial ulnar artery was of a larger caliber than
both the radial and common interosseous arteries.

DISCUSSION
Anomalies of the arterial system of the upper
limb are not uncommon, as its development is
dependent upon multiple sources as well as a precise
sequential pattern of formation and regression. These
anomalies may be of various types such as variations
in the mode of origin or branching pattern, occupation of unusual tissue planes and unexpected relationships with surrounding structures.(9)
The superficial course of the ulnar artery
described here places it at risk during trauma and
intravenous cannulation. This arterial course could
also lead to intraarterial injection and difficulties in

Fig. 1 Dissection of the arm of a 50 year-old male cadaver
showing a high origin of the ulnar artery. B: brachial artery;
SUA: superficial ulnar artery.

Fig. 2 Variant branching of the brachial artery and abnormal
course of the superficial ulnar artery. B: brachial artery; R:
radial artery; CI: common interosseous artery; SUA: superficial ulnar artery; SFF: superficial flexor muscles of the forearm.

Fig. 3 Photograph showing atypical formation and branching
of the superficial palmar arch. SPA: superficial palmar arch;
*: common palmar digital arteries; CT: common trunk for
princeps pollicis and radialis indicis arteries.
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angiographic procedures.(10) It is also at high risk of
damage during forearm surgery. Reconstructive surgeries using flaps are becoming increasingly common.
Free forearm flaps based on the radial artery may
damage the SUA causing ischemia of the hand.
Demonstration of patency of the ulnar artery is very
important before raising a free radial forearm flap.
This can be accomplished by careful palpation of the
cubital fossa and ulnar aspect of the forearm, or by
Doppler ultrasound examination.(11) The importance
of this variant is also growing with the increasing use
of radial arteries as conduits in coronary bypass.(12)
Knowledge of an SUA is also important in the
following clinical/surgical interventions: (1) In the
present subject the ulnar artery was immediately subjacent to the median cubital vein. This would predispose the vessel to inadvertent penetration during
attempts at venipuncture of the median cubital vein.
The SUA was also closely related to the basilic vein
along its course and hence was also at risk of unintended vascular puncture. (2) This is also important
in patients who require surgical intervention because
of a thrombosed forearm artery and poor collateral
circulation. (3) When treating a rupture of the distal
bicipital tendon, an orthopedic surgeon should be
aware of this atypical blood vessel. (4) The presence
of an SUA need not always be regarded as an
adverse feature, as its presence may allow plastic
surgeons to use it in a reconstructive ulnar flap.(6)
When an SUA is present, the brachial artery
commonly terminates as the radial and common
interosseous artery as seen in the present case. The
SUA arises most frequently from the lower third of
the brachial artery, less frequently from the upper
third and rarely from the middle third.(3) In the present case, the SUA arose from the middle third of the
brachial artery. The termination of the SUA by forming the superficial palmar arch without contribution
from the radial artery is a rare finding.
Developmentally, the upper limb bud is initially
supplied by a vascular plexus derived from four or
five consecutive intersegmental branches of the dorsal aorta. Very early in development, the seventh cervical intersegmental branch enlarges and becomes
consolidated as the main artery (axis artery) to the
developing upper limb bud. This axis artery gives
rise to the subclavian, axillary, brachial, and
interosseous arteries and to the deep palmar arch.
Other arteries of the upper limb develop as sprouts of
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the axis artery.(13,14) The developmental reason for the
superficial ulnar artery in the present case may be
due to the ulnar artery establishing a connection with
the axis artery in the arm and the bifurcation of the
brachial artery into the radial artery and common
interosseous artery may be due to the posterior
interosseous artery arising from the axis artery just
distal to the connection of the radial artery with the
axis artery in the cubital fossa region and the continuation of the main trunk (axis artery) between the
radial and posterior interosseous arteries being the
common interosseous artery. The reason for the variant SPA may be due to the radial artery not linking
up with the superficial palmar plexus in embryonic
life.
The formation of an SPA by an SUA without
any contribution from the radial or median arteries
and the SPA providing origin to a common trunk for
the princeps pollicis and radialis indicis arteries is a
rare observation. In a comprehensive study of the
arterial pattern of 750 hands, McCormack et al did
not find an origin of the princeps pollicis and radialis
indicis arteries from the SPA.(15) According to Ikeda
et al. an artery arising from the SPA to supply the
first web space can be called as the first common
palmar digital artery.(16) So, in the current study it can
be said that the SUA forming the SPA gave origin to
four common palmar digital arteries. The first common palmar digital artery originating from the SUA
artery is a rare anomaly.
The SPA is the center of attention for most surgical procedures and traumatic events in the hand.
The hand surgeon needs to keep these variations in
mind before performing surgical procedures such as
arterial repairs, vascular graft applications, and free
and/or pedicled flaps. During surgical procedures on
the thumb in cases similar to ours, ligation of the
radial artery may not be sufficient to stop profuse
bleeding since the major blood supply comes from
the superficial palmar arch.
Conclusion

In summary, the presence of a superficial ulnar
artery is a rare variation with immense clinical
importance. Knowledge of this variation is important, not only for surgeons but also for other medical
and nursing staff because they commonly perform
intravascular cannulations. Knowledge of variations
of the superficial palmar arch is also essential.
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