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Bilateral superficial ulnar artery
with high origin from the axillary artery:
its anatomy and clinical significance
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The supertficial ulnar artery (SUA) is a rare anatomical variant that usually arises
either in the axilla or the arm and runs a superficial course in the forearm,
enters the hand, and participates in the formation of superficial palmar arch.
During the routine dissection of cadavers in the department of anatomy, whilst
preparing the specimen for medical students, an unusual bilateral branch of
the axillary artery was found in one of the cadavers: a rare variant of the artery
known as SUA, which originates from the 2" part of the axillary arteries of
both sides. The SUA is a known anatomical variant, but the bilateral high origin
from the 2" part of the axillary artery is extremely unusual. Its occurrence is of
great clinical importance to the surgical and radiological departments. (Folia

Morphol 2012; 71, 1: 48-51)

Key words: anatomical variant, axillary artery, superficial ulnar

artery

INTRODUCTION

The ulnar artery is the larger terminal branch of
the brachial artery in the cubital fossa, which is
formed near the neck of radius. The ulnar artery,
along with the radial artery, supplies the structures
of the forearm and the hand as well as the elbow
and wrist joints. It mainly participates in the forma-
tion of superficial palmar arch but also contributes
in the formation of deep palmar arch. Arterial varia-
tions of the upper limb have been well documented
by Bergman et al. [3], Rodriguez et al. [14], and Toun-
tas et al. [18]. The presence of superficial ulnar ar-
tery (SUA) seems to be a rarely encountered varia-
tion [2, 9, 15]. The incidence varies from 0.7% to
9.3% when originating from the axillary artery and
running a superficial course in the forearm before
entering the hand [4, 11]. In this case report we
describe the bilateral presence of SUA which origi-

nated from the 2™ part of the axillary artery. It is
clinically important because it may lead to acciden-
tal intra-arterial injection or misinterpretation of in-
complete angiographic images during surgical pro-
cedures on the arm or forearm.

CASE REPORT

During routine dissection of a 35-year-old em-
balmed male cadaver, an unusual branch was seen
on both sides of the upper limb, which arose from
the axillary artery. They were dissected and traced
on both sides up to their termination, and their
course relations and branches were studied.

On the left side the SUA arose from the second
part of the axillary artery 1.5 cm proximal to the
origin of the subscapular artery between the medial
and lateral roots of the median nerve (Fig. 1). The
point of origin of SUA was such that the axillary vein
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lay on the medial side and the lateral root of the
median nerve lay on the lateral side. In the arm the
artery ran superficially medial to the median nerve.
In the lower part of arm it pierced the brachial fas-
cia to enter the forearm. At the elbow it lay below
the deep fascia covering the origin of the flexor
muscles of the forearm. Here it was also crossed by
some of the fibres of the pronator teres muscle of
ulnar origin. The SUA in the forearm gave off a few
branches to the muscles of the forearm. Here it was
associated with the absence of the palmaris longus
muscle of the forearm. In the hand the SUA had
a normal course, which formed the superficial pal-
mar arch with contributions from the superficial
branch of the radial artery.

On the right side the SUA arose from the second
part of the axillary artery 3.2 cm distal to the thora-
coacromial artery and in common origin with the
subscapular artery between the junction of the la-
teral and medial roots of the median nerve (Fig. 2).
Then it ran anteromedially to the median nerve and
brachial artery along with the cutaneous branches
of the medial cord. In the arm it lay on the superfi-
cial fascia where it gave one or two small muscular
branches to the biceps brachii muscle. Just before
entering in the forearm it pierced the brachial fascia
and reached into the cubital fossa where it was in
close relation with the superficial veins of the fossa.
In the forearm it accompanied the superficial veins.
On the distal end of the forearm the SUA lied be-
tween the tendon of flexor carpi ulnaris and the ul-
nar nerve. Its further course was similar to that on
the left side.

When the SUA is present the usual mode of ter-
mination of brachial artery is into the radial and
common interosseous arteries, which was similarly
seen on the left side in the present case [15]. But on
the right side the brachial artery was divided into
three arteries radial, anterior interosseous, and pos-
terior interosseous arteries from a single point of
origin.

DISCUSSION

SUA is described as a rare and reported anatomi-
cal variation of the upper limb. The total overall in-
cidence was well documented by Natis et al. [11],
ranging from 0.7% to 9.38%. The origin of SUA from
the brachial artery was reported to be 4.2% [15].
However, the frequency of SUA originating from the
axillary artery is reported in the literature as varying
from 0.17% to 2.0% [11]. The SUA more commonly
arose from the brachial artery as compared to the
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Figure 1. The left superficial ulnar artery (SUA) arising from the
2 part of the axillary artery; AC — anterior circumflex; AA —
axillary artery; AV — axillary vein; BB — biceps brachii; BA —
brachial artery; LM — lateral root of median nerve; MN — median
nerve; MC — musculocutaneous; PC — posterior circumflex;
PB — profunda brachii.

axillary artery, as reported by Rodriguez et al. [15]
and was also found in our study.

The ulnar artery is found to be sometimes devi-
ated from the normal course of origin and frequently
arises from the lower part of the brachial artery
above the elbow [12] and is rarely found to be ori-
ginating from the axillary artery [11]. Among these,
there are certain reports of bilateral origin of SUA
[7, 16, 19].

In the present case, on both sides the SUA arose
from the second part of the axillary artery proximal
to the join of the medial and lateral roots of the
median nerve, which was different from the case
reported by Shankar et al. in 2009 [16]; in this case
it was arising from the axillary artery on the right
side, but on the left side the SUA arose from the
junction of the upper and middle third of the bra-
chial artery in the front of the arm.

Various authors have reported that SUA lies su-
perficial to the median nerve, which was also
a finding in the present case [11, 15, 19], but dif-
ferent from the case reported by Shankar et al.
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Figure 2. The right superficial ulnar artery (SUA) arising from the axil-
lary artery along with the subscapular artery; AC — anterior circum-
flex; AA — axillary artery; AV — axillary vein; BA — brachial artery;
MM — median root of median nerve; LM — lateral root of median
nerve; MN — median nerve; MC — musculocutaneous; PC — pos-
terior circumflex.

[16] in which on the left side the SUA passed deep
to the median nerve. In the present case the SUA
ran in the subcutaneous plane in the forearm that
was superficial to the forearm flexor muscles.
Some authors [15] described it as the sub-fascial
or subcutaneous plane out of which the sub-fas-
cial course is more common. On the distal end of
the forearm on both sides the SUA lay between
the flexor carpi ulnaris and ulnar nerve and en-
tered the hand deep into the flexor retinaculum.
In the hand the SUA participated in the formation
of superficial palmar arch deep into the palmar
aponeurosis, which was the usual course of the
artery. This sub-fascial plane of the artery was
found on the left side, but on the right side it was
found below the sub-fascial plane.

In the present case the SUA on both sides gave
branches to the biceps brachii, which was also re-
ported by other authors [7, 11, 19]. There were no
other branches, such as the superior ulnar collater-
al artery, inferior ulnar collateral artery, or arterial
arch, in the forearm connecting the SUA and radial
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artery as seen in the case reported by Shankar et
al. [16]. In the present study SUA was associated
with the bilateral absence of the palmaris longus,
which was also reported previously in a few stud-
ies [10, 16].

The SUA anomalies have clinical implications for
vascular surgeons and radiologists. They should be
aware of possible arterial variations in order to pre-
vent complications during operative and diagnostic
procedures. Due to its superficial course in the whole
of the upper limb, there is a risk of bleeding during
trauma and reconstructive surgical procedures for
skin flap transplantation [6, 7]. The persistence of
SUA is usually accompanied by a pair of subcutane-
ous veins, so it may be mistaken for superficial veins,
resulting in incorrect intra-arterial drug infusion or
venopuncture, which may in turn lead to amputa-
tion. The SUA also complicates percutaneous bra-
chial catheterisation. Furthermore, preparation of the
free forearm flap with neurosensory potential and
radial artery grafting for coronary bypass-like surgi-
cal procedure can also be complicated due to the
presence of SUA, as cited in the study carried out by
Natsis et al. [11].

The diagnosis of SUA should always be carried
out by careful palpation of the anti-cubital fossa and
forearm during routine preoperative clinical exami-
nation. Additionally, confirmative diagnosis should
be made by Doppler studies before doing any sur-
gical procedure on the upper limb [8]. If this ana-
tomical variation is diagnosed preoperatively, a relia-
ble skin flap replacement can be made using plastic
surgical procedures without any complications. It is
also clinically significant in arterial anastomosis per-
formed for haemodialysis [5].

EMBRYOLOGICAL BASIS

For vascular supply of the limb buds, primitive
axis arteries are devzeloped. For upper limbs the 7%
intersegmental artery forms the basis, which gives
rise to the axillary, brachial, and interosseous arter-
ies. Other branches are added subsequently to the
axis arteries, out of which the median artery arises
first, and then the radial and ulnar arteries are add-
ed. The older sprouting theory was initially proposed
by Singerin 1933 [17] and was widely accepted until
recently.

Poteat [13] modified this sprouting theory in
1986; he reported that all the vascular arteries
arise from branching, anastomosis, and selective
regression of the axis artery. The theory laid by
Poteat [13] was greatly challenged by the study
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of Rodriguez et al. [15], according to which the
arterial pattern of the upper limb develops from
an initial capillary plexus by proximal and distal
differentiation due to maintenance, enlargement,
and differentiation of certain capillary vessels and
regression of others.

However, the reasons for modified arterial de-
velopment have not yet been clarified. The presence
of SUA may be due to haemodynamic forces, chemi-
cal factors, and the position of the foetus in the uter-
us. The genetic predisposition, initial limb move-
ments, and arrest in development during the early
embryonic stages are also possible reasons, as cited
in the study carried out by Natsis et al. [11].

CONCLUSIONS

The presence of bilateral SUA taking its origin
from the axillary artery is a rare variation, and its
presence is of great clinical importance. The know-
ledge of such a variation is important for medical
persons especially nursing staff, surgeons, and ra-
diologists. We recommend that preoperative diag-
nosis of SUA should always be ruled out before per-
forming any surgical or intravenous cannulation,
which can be diagnosed by Doppler flow meter. This
prior diagnosis enables minimisation of the risk of
damaging an artery while performing any surgical
or intravenous cannulation.
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