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Rare bilateral vascular variations of the upper
limb: a cadaveric case study
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Abstract

Arterial variations in the upper limb are of significant clinical importance, especially in procedures such as
venepunctures, coronary artery bypass grafts, trauma reconstructive surgeries, brachial plexus nerve blocks, and
breast reconstructions. This report presents previously undocumented arterial variations in the upper limbs in a
95-year-old female cadaveric donor. We observed bilateral superficial ulnar arteries originating at the cubital fossa,
deviating from the previously reported origin at the proximal brachial artery. We found additional variations in
the branches of the axillary artery: on the right side, two superior thoracic arteries emerged from the first part of
the axillary artery, an accessory branch supplied the subscapular muscle, and the large subscapular artery arising
from the third part of the axillary artery gave rise to both the lateral thoracic and posterior circumflex humeral
arteries. On the left side, a common trunk was identified, giving rise to the transverse cervical, dorsal scapular,
and accessory lateral thoracic and subscapular arteries. Moreover, the acromial artery originated directly from the
axillary artery on both sides. This case report discusses the clinical significance of these unique vascular anatomical
variants, their prevalence, and potential impact, emphasizing the importance for clinicians to be aware of such
variations to enhance surgical planning and patient safety.
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Introduction such as the superficial ulnar artery can pose unique chal-

Arterial variations in the upper limb are common and
have significant implications for clinical practice, espe-
cially in surgical and diagnostic procedures. While devia-
tions from the typical branching patterns of the axillary
artery are observed in over 80% of cases, rare variations
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lenges. Here, we report a case of multiple rare arterial
variations observed in a 95-year-old assigned female at
birth cadaveric donor, including bilateral superficial ulnar
arteries originating from the cubital fossa and atypical
branching patterns of the axillary artery. These findings
highlight the importance of understanding and identi-
fying such variations to enhance surgical accuracy and
patient safety.

Case presentation

We conducted a routine dissection of a 95-year-old,
55 kg assigned female at birth, who died of ischemic
heart disease. A superficial ulnar artery was observed in
the donor’s right upper limb (Fig. 1A). This superficial
ulnar artery was smaller in calibre than the radial artery
and initially dived deep into the proximal third of the
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Fig. 1 Anatomical variations in upper limb arterial supply. A, The superficial ulnar artery (SUA) arising from the brachial artery in the cubital fossa. B,
lllustration of the anatomical variations of the arterial branches of the axillary artery. ST1, first branch of superior thoracic artery; ST2, second branch of
superior thoracic artery; aSS, accessory subscapular artery branch; TA, thoracoacromial artery; SS, subscapular artery; LT, lateral thoracic artery; PCH, pos-
terior humeral circumflex artery; CS, circumflex scapular artery; TD, thoracodorsal artery; A, acromial branch; ACH, anterior humeral circumflex artery; DS,
dorsal scapular artery; TC, transverse cervical artery; alT, accessory lateral thoracic artery. C. Two superior thoracic artery branches (ST1, ST2) arising from
the axillary artery. D, accessory subscapular artery (aSS). E, posterior circumflex humeral artery (PCH) and lateral thoracic (LT) arising from the subscapular
artery. F, acromial branch (A) arising from the axillary artery. G, dorsal scapular (DS) and transverse cervical (TC) branches arising from a common trunk.
H, accessory subscapular (aSS) branch that originated from the common trunk giving rise to an accessory lateral thoracic artery (alLT). Scale bar =2 cm

forearm between the flexor carpi radialis and palmaris
longus before following the typical course. There were
no branches of the ulnar artery in the forearm. Tracing
the arterial vessels, we discovered that the radial artery
gave rise to the common interosseous artery. The bilat-
eral occurrence of superficial ulnar artery was confirmed
by dissecting the contralateral limb.

We traced the arterial supply of both upper limbs prox-
imally to investigate further arterial variations. Multiple
variations of the axillary artery were found (Fig. 1B). In
the right upper limb, two separate branches of the supe-
rior thoracic artery arose from the first part of the axil-
lary artery (Fig. 1B, C). An accessory branch from the
first part of the axillary artery supplied the subscapu-
lar muscle (Fig. 1B, D). In the third part of the axillary
artery, a large-calibre subscapular artery gave rise to both
the lateral thoracic artery and the posterior circumflex
humeral artery (Fig. 1B, E). Additionally, the acromial
branch arose directly from the AA rather than from the
thoracoacromial trunk (Fig. 1B, F).

In the left upper limb, a common trunk gave rise to the
transverse cervical artery, the dorsal scapular artery, and
a proximal branch that gave rise to both an accessory lat-
eral thoracic artery and an accessory subscapular artery
(Fig. 1B, G, H). Similar to the right upper limb, the acro-
mial artery originated directly from the axillary artery
rather than the thoracoacromial artery. Furthermore, the
lateral thoracic artery arose as a branch of the subscapu-
lar artery rather than directly from the second segment of
the axillary artery, which is its classic origin.

Discussion

This is the first documented case of multiple bilateral
upper limb arterial vascular variations associated with
bilateral superficial ulnar arteries. Notably, the arte-
rial variations differed between the right and left upper
limbs, illustrating the considerable variability in upper
limb vascular anatomy.

Superficial ulnar artery

The prevalence of superficial ulnar artery varies in the
literature, with an estimated incidence between 0.7 and
9.4% [1]. Importantly, this is the first documented case
of bilateral superficial ulnar arteries originating from the
cubital fossa, which contrasts with the more proximal
origin seen in superficial brachioulnar artery variations

[2]. Rodriguez-Niedenfithr et al. introduced the term
superficial brachioulnar artery to describe an ulnar artery
with a high origin that courses superficially over the fore-
arm flexor muscles. In their study of 192 cadavers, super-
ficial brachioulnar arteries were found in 10 (5.2%) cases,
and all assigned female at birth cadavers with superficial
brachioulnar arteries had this variation bilaterally, consis-
tent with our findings. Although a similar case of superfi-
cial ulnar artery originating at the cubital fossa has been
reported, it was unilateral in an assigned male at birth
cadaver [3]. In our case, the common interosseous arter-
ies arose from the radial arteries bilaterally, a variation
frequently observed alongside superficial ulnar arteries
[4-13].

Axillary artery branches

Variations in the branching pattern of the axillary artery
are common, but the combination observed in this case,
along with accessory vessels, is unique. Variations in the
branches of the second and third parts of the axillary
artery are more common, while variations in the first part
are less frequently reported [14].

Of the variations observed in this case, a variant lat-
eral thoracic artery is the most common, with the clas-
sic origin occurring in only 40-70.3% of cases [14]. Thiele
et al. reported the lateral thoracic artery originating from
the thoracodorsal artery in 37% of cases and from the
subscapular artery in 21% of cases, the latter of which
occurred bilaterally in our case. The posterior circumflex
humeral artery originating from the subscapular artery,
as observed unilaterally in our case, is a common variant,
occurring in 19.4% of cases [14]. The tetrafurcation of the
subscapular artery observed in the right upper limb of
our case has also been previously reported [15, 16].

To the best of our knowledge, this is the first report of
dual superior thoracic arteries. These vessels in the pres-
ent case occurred unilaterally on the right side, were of
small calibre, and originated adjacent to each other at the
classic origin in the first part of the axillary artery. Varia-
tion in the first part of the axillary artery is a very rare
finding [17]. Additionally, the origin of the superior tho-
racic artery in this segment is typically constant, with a
prevalence of 97% [14].

Variation of the thoracoacromial artery and its clas-
sic terminal branches, the pectoral, deltoid, clavicu-
lar and acromial have been described in the literature.
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Commonly, the pectoral and deltoid branches are con-
stant, whilst the clavicular and acromial branches are
variable [18]. Bonczar et al. describe the acromial artery
as the least common of the four typical thoracoacromial
artery to arise from its this direct origin, and in fact more
commonly originates from the deltoid branch of the tho-
racoacromial artery. The variant acromial branch origin
directly from the axillary artery bilaterally described in
our case adds further evidence to the high variability of
this arterial branch.

Accessory subscapular arteries are a very rare variant.
Origin of this anomalous vessel in the first segment of the
axillary artery at the level of the superior thoracic artery
as observed in the right upper limb of our case has been
previously described in the literature, noted as the “mus-
cular branch 1”7 [19].

Subclavian artery branches

Variations in the branching patterns of the subclavian
artery are relatively common, yet the finding of a com-
mon trunk giving rise to the dorsal scapular artery, trans-
verse cervical artery, accessory lateral thoracic artery
and accessory subscapular artery is particularly unique.
While accessory subscapular artery and accessory lateral
thoracic arteries are rare, their origin from a common
trunk at the distal segment of the subclavian artery has
not been previously documented in the literature. An
accessory or duplicated lateral thoracic artery is known
to occur with a prevalence of approximately 6% [20], with
reported origins from either the axillary artery or the
superior thoracic artery [20]. However, no prior studies
describe an accessory lateral thoracic branch originat-
ing from the distinctive subclavian trunk observed in this
case.

Clinical implications

Understanding the extensive anatomical variations of
upper limb vasculature is crucial for surgeons and radi-
ologists to ensure the safe execution of procedures and
accurate interpretation of angiography. This case high-
lights the potential for multiple coexisting arterial varia-
tions within a single individual.

Superficial ulnar artery pose a risk of iatrogenic injury
during procedures such as cubital fossa cannulation or
venepuncture, as documented in the literature [6, 11,
21]. There have been reports of accidental intra-arterial
cannulation due to this anomaly [22]. Additionally, the
smaller calibre of the ulnar artery compared to the radial
artery may impact collateral blood supply to the hand,
potentially complicating procedures such as radial artery
coronary bypass grafts or radial forearm flaps, espe-
cially in cases with bilateral superficial ulnar arteries as
described in this report. Nevertheless, superficial ulnar
artery fasciocutaneous flaps have been used successfully
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as an alternative to radial forearm flaps, particularly
when Allen’s tests is positive [23].

Typically, superficial ulnar arteries originate more
proximally from either the brachial or axillary artery.
Awareness of the possibility of a superficial ulnar artery
at the classical bifurcation level in the cubital fossa is
essential to minimize the risk of iatrogenic injury and
enhance procedural planning. On this note, the presence
of a common interosseous artery arising from the radial
artery as a paired variation with superficial ulnar artery
can aid in more accurate angiographic interpretation and
further reduce iatrogenic risk.

Variations in the branching patterns of the axillary and
subclavian arteries are significant for clinicians due to the
range of interventions performed in this region. Knowl-
edge of these variations is relevant for procedures involv-
ing the axilla, such as trauma reconstruction, brachial
plexus anaesthesia blocks, coronary artery bypass grafts,
and breast reconstruction [14]. Particularly, the presence
of acromial arteries originating directly from the axil-
lary artery is particularly pertinent for thoracoacromial
perforator flap procedures [18, 24, 25]. Specifically, the
tetrafurcation of the subscapular artery is clinically chal-
lenging for procedures such as flap harvesting in this
region [15, 16].

In summary, we present a unique constellation of novel
and rare vascular variants in the upper limb. Awareness
of these variants is crucial for clinicians to minimize
the risk of iatrogenic vascular injuries and to potentially
improve outcomes in regional surgical interventions.
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