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The superficial ulnar artery (SUA) is an ulnar artery of high origin that lies super-
ficially in the forearm. Its reported frequency ranges from 0.17% to 2%. During
anatomical dissection in our department we observed a unilateral case of SUA in
a 75-year-old white male human cadaver. It originated from the right axillary
artery at the level of the junction of the two median nerve roots and followed
a looping course, crossing over the lateral root of the median nerve and running
lateral to it in the upper and middle thirds of the arm, whereas in the inferior
third of the arm the SUA crossed over the median nerve and ran medially to it. In
the cubital fossa, it passed superficially over the medial side of the ulnar apo-
neurosis and coursed subcutaneously in the ulnar side of the forearm superfi-
cially to the forearm flexor muscles. In the hand the SUA anastomosed with the
superficial palmar branch of the radial artery, creating the superficial palmar
arch. Additionally, it participated in the development of the deep palmar arch.
The axillary artery, after the origin of the SUA, continued as the brachial artery
and divided into the radial and common interosseous arteries in the cubital fos-
sa. The normal ulnar artery was absent. No muscular or other arterial variations
were observed in this cadaver. The embryological interpretation of this variation
is difficult and it may arise as a result of modifications to the normal pattern of
capillary vessel maintenance and regression. The existence of a SUA is un-
doubtedly of interest to the clinician as well as to the anatomist. This report
presents a case of unilateral SUA along with a review of the literature, embryo-
logical explanation and analysis of its clinical significance.
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INTRODUCTION
The superficial ulnar artery (SUA) is defined as an

ulnar artery which branches from the axillary, brachial
or superficial brachial arteries, courses over the fore-
arm flexor muscles and coexists with a brachial or su-
perficial brachial artery that branches into either the
radial and common interosseous arteries or, less fre-
quently, into the radial and ulnar arteries [19, 31, 32].

According to the typical arterial pattern, the sub-
clavian artery becomes the axillary artery as it cross-

es the first rib. At the inferior border of the teres
major muscle the latter continues as the brachial ar-
tery, which in the cubital fossa ends up dividing into
the radial and the ulnar arteries [12]. The arterial
pattern of the upper limb extremity may vary at dif-
ferent levels from the axillary artery, proximal to the
origin of the median nerve, as far as the level of the
palmar arches [2].

Although, variations of the upper limb arterial
pattern are fairly common, the presence of a SUA of
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high origin, such as one from the axillary artery, is
considered a rare anatomical variation with clinical
significance [2, 7, 12, 16, 21, 24, 31, 34, 36]. This
report presents a case of unilateral SUA along with

a review of the literature, embryological explanation
and analysis of its clinical significance.

CASE REPORT
During anatomical dissection in our department

we observed a unilateral case of SUA in a 75-year-old
white male human cadaver (Fig. 1). The SUA originat-
ed from the right axillary artery after the origin of the
subscapular artery and the anterior and posterior
humeral circumflex arteries at the level of the junc-
tion of the two median nerve roots, 7 mm proximally
to the teres major muscle inferior border. The SUA
followed a looping course, crossing over the lateral
root of the median nerve in the upper and middle
thirds of the arm close to the biceps brachii muscle,
giving rise to arterial branches for this muscle (Fig. 2).
In the inferior third of the arm the SUA crossed over
the median nerve and running lateral to it and ran
medially to it. In the cubital fossa the SUA passed
superficially over the medial side of the ulnar apo-
neurosis and coursed subcutaneously over the ante-
brachial fascia in the ulnar site of the forearm super-
ficially to the forearm flexor muscles (Fig. 3). In the
hand the SUA layed subcutaneously and anastomosed

Figure 1. Schematisation of our case.

Figure 2. The superficial ulnar artery’s origin between the
median nerve roots.
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median nerve carried out by Lippert & Pabst (1985),
a looping form of a SUA, in which the artery crosses
over the lateral root of the median nerve and passes
to the lateral side of the arm supplying the biceps
brachii muscle, is a rare anatomical variation. The
high origin of the SUA in combination with the
above-mentioned looping course makes this anatom-
ical variant even rarer [2, 19].

The course of a SUA over the forearm flexor mus-
cles has been described in two different ways: it ei-
ther runs over the antebrachial fascia in a subcuta-
neous position, as observed in our case, which is also
the most frequent course, or more rarely it runs un-
der the antebrachial fascia. Our case did not present
any other arterial anomalies or muscular variations,
although some authors have associated the SUA with
additional anatomical variations in the upper limb,
such as a persistent median artery [32].

The embryological interpretation of the develop-
ment of a SUA is difficult, since neither anatomists
nor embryologists have yet reached a unanimous
conclusion [2, 16, 29]. In humans three developmen-
tal theories have so far been proposed. The first sug-
gested that the formation of the final and definite

Figure 3. The superficial ulnar artery in the arm and forearm. Figure 4. The superficial ulnar artery in the hand.

with the superficial palmar branch of the radial ar-
tery, creating the superficial palmar arch. Additional-
ly, the SUA participated in the development of the
deep palmar arch (Fig. 4). After the origin of the SUA
the axillary artery continued as the brachial artery,
which was 12 mm thick and divided into radial and
common interosseous arteries in the cubital fossa. The
normal ulnar artery was absent. In this cadaver there
were no muscular or other arterial variations.

DISCUSSION
Diversions from the typical anatomical arterial

pattern of the upper limb are well documented and
considered quite common, as they have an incidence
of up to 20% in human adult limbs [3, 4, 6, 7, 12,
15, 16, 21, 24, 26, 29, 30, 36]. Various authors have
reported a total incidence of 0–9.38% for the SUA
(Table 1) [1, 5, 7, 8, 11, 13, 14, 16, 18, 20, 22, 23, 25,
27–31, 33–35]. However, the frequency of a SUA orig-
inating from the axillary artery is reported in the liter-
ature as ranging from 0.17% to 2% (Table 2) [1, 5,
11, 13, 14, 16, 20, 23, 28–31, 33].

Moreover, on the basis of the classification of the
arteries according to their position in relation to the
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Table 1. Overall Incidence of SUA

Author (year) Sample Incidence % Specimen Method

Quain (1844) [27] 422 29 6.87% Cadavers Dissection

Gruber (1867) [13] 700 20 2.86% Cadavers Dissection

Breme (1899) [5] 388 7 1.8% Cadavers Dissection

Muller (1903) [23] 100 2 2% Cadavers Dissection

Adachi (1928) [1] 1198 8 0.67% Cadavers Dissection

Miller (1939) [22] 480 0 0% Cadavers Dissection

Hazlett (1949) [14] 188 6 3.19% Cadavers Dissection

Hazlett (1949) [14] 542 15 2.77% Living subjects Inspection & palpation
(medical & dental students)

McCormack et al. (1953) [20] 750 17 2.27% Cadavers  Dissection

Weatherby (1956) [35] 451 3 0.67% Still-born infants Dissection

Weatherby (1956) [35] 408 10 2.45% Cadavers Dissection

Fuss et al. (1985) [11] 200 3 1.5% Cadavers  Dissection

Unglietta and Kadir (1989) [33] 100 1 1% Patients Angiographies

Rodriguez-Baeza et al. (1995) [31] 160 8 5% Cadavers (150 adults & 10 full Dissection
term infants)

Devash (1996) [7] 32 3 9.38% Cadavers Dissection

Devash (1996) [7] 76 7 9.21% Patients Forearm flaps

Fadel and Amonoo-Kuofi (1996) [8] 144 2 1.39% Cadavers   Dissection

Nakatani et al. (1998) [25] 150 1 0.67% Cadavers Dissection

Rodriguez-Niedenfuhr et al. (2000) [30] 158 8 5.06% Cadavers  Dissection

Rodriguez-Niedenfuhr et al. (2001) [29] 150 7 4.67% Embryos 3-D reconstrustion

Rodriguez-Niedenfuhr et al. (2001) [31] 384 16 4.17% Cadavers Dissection

Latha et al. (2002) [18] 100 1 1% Cadavers Dissection

Table 2. Incidence of a SUA originating from the axillary artery

Author (year) Sample Incidence % Specimen Method

Gruber (1867) [13] 700 4 0.57% Cadavers Dissection

Breme (1899) [5] 388 1 0.26% Cadavers Dissection

Muller (1903) [23] 100 1 1% Cadavers Dissection

Adachi (1928) [1] 1198 2 0.17% Cadavers Dissection

Hazlett (1949) [14] 188 3 1.6% Cadavers Dissection

McCormack et al. (1953) [20] 750 7 0.93% Cadavers Dissection

Fuss et al. (1985) [11] 200 1 0.5% Cadavers Dissection

Unglietta and Kadir (1989) [33] 100 1 1% Patients Angiographies

Rodriguez-Baeza et al. (1995) [30] 160 2 1.25% Cadavers (150 adults & 10 full Dissection
term infants)

Rodriguez-Niedenfuhr et al. (2001) [29] 150 3 2% Embryos 3-D reconstrustion

Rodriguez-Niedenfuhr et al. (2001) [31] 384 4 1.04% Cadavers Dissection
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arterial pattern was the result of a remodelling of
the complex primitive networks. According to the
second, on the other hand, the sprouting theory,
the arteries of the upper limb sprout from the axial
artery. Another group [29], using three-dimensional
reconstruction, studied the most representative stages
in human embryos and proposed a third developmen-
tal theory. According to this, the arterial pattern
of the upper extremity develops from an initial capil-
lary plexus by a proximal-to-distal differentiation in the
forearm with a posterior-anterior polarity, as a result
of the maintenance, enlargement and differentiation
of certain capillary vessels and the regression of oth-
ers. Although the reasons for a modified arterial devel-
opment have not yet been clarified, the presence of
a SUA may be due to haemodynamic forces, chemical
factors, foetal position in the uterus, first limb move-
ments, developmental arrest in the early stages and
genetic predisposition [2, 16, 26, 29].

Apart from the anatomical rarity of a SUA branch-
ing from the axillary artery, the persistence of such
a vessel, which usually runs along and crosses over
subcutaneous veins, is clinically important [7, 12, 16,
24, 31, 36]. A SUA may complicate intravenous drug
administration with disastrous results, venopuncture
in general [12, 16, 18, 21, 24, 31, 32, 36] and percu-
taneous brachial catheterisation [12, 16]. Owing to
its course, it is more prone to injury, resulting in
bleeding [12, 16, 19]. Additionally, the artery may be
mistaken for a vein [12, 16, 19] and then for phlebi-
tis [21], or near the distal end of the forearm it might
be mistaken for a persistent median artery [34]. Its
superficial course makes it more accessible to can-
nulation [12, 16]. Furthermore, the presence of a SUA
complicates surgical procedures, such as the prepa-
ration of a free forearm flap with neurosensory po-
tential [7, 10, 16, 19, 21, 24, 31, 32, 36] and radial
artery grafting for coronary bypass [31]. In cases
where the SUA replaces the ulnar artery, such as that
reported by us, its accidental injury during surgical
procedures can result in serious ischaemia of the
forearm [7, 16, 21, 24, 36]. In plastic surgery, how-
ever, if this anatomical variant is diagnosed preop-
eratively, a reliable flap will be designed over the
SUA and it will be quick and easy to raise [7, 16].
Moreover, the SUA can cause misinterpretation of
incomplete angiographic images [12, 16, 32, 36] and
is clinically significant in arterial anastomosis per-
formed for haemodialysis [9, 17].

Since a SUA may lead to many surgical and diag-
nostic problems, it is important to set the diagnosis
before any surgical procedure. The SUA may be diag-

nosed during routine and careful palpation of the
antecubital fossa and forearm in clinical examination.
Additionally, Doppler ultrasound provides a confident
diagnosis of this anatomical variation [21].

In view of this, knowledge of this variation is very
important, not only to anatomists, but also to radiol-
ogists, angiologists and orthopaedic, plastic surgeons
during their routine clinical practice [2, 12, 19].
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