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Background: Cardiovascular diseases are among the most common causes of
death worldwide. Interventions such as percutaneous coronary intervention,
used to recanalise coronary stenoses, require precise anatomical knowledge,
particularly regarding vascular variations, to avoid complications.

Materials and methods: In our study, we describe a rare anatomical variation
of the superficial brachioulnar artery (SBUA).

Results: We present an SBUA originating from the brachial artery in its upper
third and then running superficially in a straight course to the hand, where
it assumes the full function of the ulnar artery. At the same time, the reqular
ulnar artery terminates as a hypoplastic vessel that exclusively supplies the local
musculature. This combination expands the existing literature and highlights
the clinical relevance of vascular variations.

Conclusions: Our case report underscores the importance of precise preoperative
imaging to identify vascular anomalies early while minimising patient safety-
-related complications. Additionally, this new variation of the SBUA emphasises
the need to integrate anatomical variations more thoroughly into medical edu-
cation and research. The latter would ensure the systematic capture of their
prevalence and implications to improve clinical practice in the long run. (Folia
Morphol 2026; 85: e01726082)

Keywords: anatomical variation; brachial artery; clinical implications;
forearm vascular anatomy; preoperative imaging; superficial brachioulnar
artery; surgical complications; ulnar artery; vascular anomalies;

vascular variations

INTRODUCTION
Cardiovascular diseases account for the highest
mortality rates worldwide [18]. To reduce these rates,
various procedures from different medical disciplines
have been developed to improve patient health out-
comes. Among these procedures is percutaneous
coronary intervention (PCl), a therapeutic technique

used to recanalise a coronary stenosis using a bal-
loon catheter. During this procedure, a stent is often
implanted to dilate and reopen a narrowed segment
of a coronary artery. Prior to 1989, PCl was predom-
inantly performed via the femoral artery (FA). In the
following decades, thousands of patients were stud-
ied using a more recent approach, namely PCl via
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the radial artery (RA). This method is particularly
associated with a significantly reduced perioperative
risk of major bleeding (RA: 0.05%/FA: 2.3%) [8, 11].
Furthermore, the RA is frequently utilised in catheter
examinations or bypass grafting surgeries, as this
artery is associated with better long-term outcomes,
making it an effective option for bypassing a coro-
nary stenosis [21]. To perform these procedures, it
is crucial to first assess the compensatory capacity
of the ulnar artery to avoid potentially harmful hand
ischemia [19, 21].

However, the ulnar artery does not always have
the full capacity to supply the hand with a suffi-
cient amount of blood. For example, the two forearm
arteries may not form an anastomosis in the super-
ficial palmar arch of the hand. Such an anastomosis
is present in only 85% of cases [7], leaving 15% of
cases in which the ulnar artery cannot provide the
sole arterial blood supply. These factors should be
examined prior to any procedure in order to ensure
that existing anatomical variations are identified
beforehand. Variations are relevant across all med-
ical disciplines, as they influence the planning and
execution of surgical, therapeutic, interventional,
and diagnostic procedures [9, 16]. As previously
described, variations in the arterial supply are of par-
ticular importance, as they are not only relatively
common but can also create clinically challenging
and complicated cases [3, 5, 16].

One of the less frequent variations is the super-
ficial brachioulnar artery (SBUA), which can typ-
ically fulfil the function of the ulnar artery while
running superficially, making it particularly sus-
ceptible to injury and thus clinically significant
in various respects [2, 5, 6, 14, 15, 17]. Recently,
Flisinski et al. [5] described a variant of the SBUA
originating from the upper axillary artery and con-
tinuing as the ulnar artery into the superficial palmar
arch (SPA). In our description of a similar yet slightly
modified course, we further highlight the impor-
tance of documenting vascular variations such as
that reported by Flisinski et al. [5].

In this study, we present a vascular variation
of the SBUA (Fig. 1, 2) with the distinction that,
unlike the vessel described by Flisinski et al. [5],
the vessel in our case originates directly from the
brachial artery, ultimately passing through the ulnar
canal (Guyon's canal) (Fig. 3) and forming the SPA.
Additionally, we describe a terminal segment aris-
ing from the regular ulnar artery with significant

Figure 1. Schematic overview of the superficial brachioulnar artery
(SBUA) and the ulnar cascular variation. Institute of Anatomy UMC
Mainz — S. Peter.

Figure 2. Superficial brachioulnar artery (SBUA) in situ with
an overlay for better tracking. Institute of Anatomy UMC Mainz.
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Figure 3. Vascular course of the brachial artery with variations
of the ulnar artery. Institute of Anatomy UMC Mainz.

Figure 4. Superficial brachioulnar artery (SBUA) in the channel path.
The arrow markst he SBUA. Institute of Anatomy UMC Mainz.

branching characteristics (Fig. 1, 4). Notably, as in
both Flisinski et al.’s description [5] and ours, this
branch represents one of the bifurcation vessels of
the brachial artery in the cubital fossa but ends hypo-
plastically after a very short course.

CASE REPORT

During a dissection course for preclinical medical
students in November 2024 at the University Medical
Center Mainz, an unusual variation of the SBUA was
discovered in the right upper extremity of a 91-year-
old formalin-fixed female body donor of Caucasian
descent. While dissecting the regio antebrachii,
a unique variation of the ulnar artery was observed,
characterised by marked branching and hypoplastic
terminal strands. No vascular diseases were reported.

The SBUA originated from the upper third of the
brachial artery, approximately 20.5 centimetres (cm)
proximal to the brachial bifurcation and 7 cm distal
to the origin of the subscapular artery. This variation
can clearly be classified as a branch of the brachial
artery (Fig. 1, 2).

After its origin, the vessel ran superficially to
the bicipital aponeurosis on the medial side of the
upper extremity, skimming the cubital fossa medi-
ally in the anatomical neutral position (palms facing
ventrally, thumb pointing laterally). The artery con-
tinued towards the ulnar side of the forearm, running
superficially to the distal end of the forearm, where it
entered the ulnar canal (Guyon's canal) and formed
the superficial palmar arch (SPA) beneath the palmar
aponeurosis (Fig. 3). On its path to the hand, the
SBUA crossed the flexor muscles of the forearm in
a very clear and straight trajectory. At no point before
entering the ulnar canal did it follow its usual course
lateral to the ulnar nerve. This positioning occurred
only within Guyon'’s canal, where the SBUA presented
itself as the dominant arterial structure (Fig. 1-3).

The regular ulnar artery in this case also ended
hypoplastically after a short course. Originating
directly from the bifurcation of the brachial artery
in the cubital fossa, the ulnar artery terminated
abruptly after approximately two centimetres.
However, before terminating, it gave rise to five
terminal branches. In the frontal view, the branch-
ing appeared as follows (Fig. 4): a dorsal branch,
a branch on the radial side, a branch on the ulnar
side, and two caudal branches, one of which ended
immediately in a bifurcation. The laterally positioned
branch arising from this vascular division could be
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identified as the common interosseous artery of the
forearm, which, as known, bifurcates into the ante-
rior and posterior interosseous arteries after approx-
imately two centimetres. The anterior interosseous
artery was traceable beneath the musculus pronator
quadratus to its passage point through the interos-
seous membrane onto the dorsal side of the forearm.

The branch on the ulnar side showed fine distal
bifurcations into six smaller branches with varying
diameters between 1.5 and 3 mm. The largest of these
branches entered the flexor digitorum profundus mus-
cle and terminated in the terminal microcirculation.
The smaller branches also entered the surrounding
musculature and could not be traced further.

None of the immediate branches of the regular
ulnar artery reached the hand or contributed to its
arterial supply. Instead, this task was solely performed
by the SBUA, which traversed the Guyon canal and
formed the superficial palmar arch.

Morphometric data

The SBUA measured 6 millimetres (mm) in diam-
eter at its proximal origin, decreasing to 4 mm as
it passed through the ulnar canal. Its total length
from origin to its entry into the superficial palmar
arch was 43 cm. In comparison, the hypoplastically
ending ulnar artery had a maximum diameter of
6 mm but was functionally significantly subordi-
nate. It divided into five terminal branches, which
contributed solely to the supply of the immediately
surrounding musculature.

Similar morphometric data have been published by
various authors [2, 3, 5, 9, 10, 14-16], describing an
SBUA originating from either the axillary or brachial
artery. The prevalence of the simultaneous presence
of a brachial artery and an SBUA in the upper arm,
along with a radial artery and an SBUA in the fore-
arm, is reported to be 4.2% [16]. The frequency of
the additional coexistence of both aforementioned
arteries and an ulnar artery is less than 0.26% [16].
However, in the literature, the SBUA is often described
as a duplication of the ulnar artery, functioning as
a fully developed vessel, which does not align with our
findings [16]. During our examination, we observed
a short additional ulnar artery arising from the vascu-
lar bifurcation of the brachial artery and subsequently
branching into five terminal branches.

To our knowledge, there is as yet no publication
or research describing a course of the SBUA com-
bined with both an additional short and branching

ulnar artery. This further emphasises the significance
of our observation. The SBUA we identified did not
follow the typical course of the ulnar artery lateral
to the ulnar nerve at any point until it entered the
ulnar canal. Additionally, no previous reports describe
a ulnar artery that bifurcates into several short termi-
nal branches after such a brief course to supply the
proximal forearm musculature with arterial blood.

Comparison with existing literature

1. Rodriguez-Niedenfiihr et al. (2001) [16]: This
study classified arterial variations in the upper
arm and described the SBUA with an incidence of
approximately 1.9%. However, no reference was
made to Guyon’s canal. Our findings, along with
the initial description by Flisinski et al., expand this
classification with a new anatomical peculiarity.

2. Casal et al. (2012) [2]: This study highlighted the
clinical significance of superficial arterial variants
but did not provide specific details regarding the
Guyon canal.

3. Poublon et al. (2017) [13]: The authors studied
neurovascular structures in the Guyon canal and
described variations of the ulnar artery. However,
the observation of a dominant SBUA in the Guyon
canal was not documented.

4. Konarik et al. (2020) [9]: In their examination of
423 extremities, Konarik et al. identified a variety
of arterial variations. The SBUA presented here
extends these data with a rare combination of
course and functionality.

5. Comparison with Flisinski et al. (2023) [5]: Our
SBUA differs in its origin from the brachial artery
and the terminal branching of the ordinary ulnar
artery. Flisinski et al. described a hypoplastic ulnar
artery, which was also observed in our case, fur-
ther highlighting the functional dominance of the
SBUA in hand perfusion.

6. Clarke et al. (2021) [4]: This case report proposed
a detailed and, above all, uniform classification
system for arterial vascular variants of the upper
extremity based on origin, course, and endpoint.
This classification is scientifically sound, as it is
the only way to achieve a uniform consensus
on nomenclature. Our described variation orig-
inates in the upper third of the brachial artery
and continues into the superficial palmar arch.
Since a regular ulnar artery, in addition to our
SBUA, is present in our case, the classification sys-
tem proposed by Clarke et al. is not applicable.
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Therefore, we name our case in accordance with
its site of origin and usual function. The presence
of a hypoplastic regular ulnar artery with no con-
tribution to hand blood flow further supports the
dominant functional role of the SBUA in this case.

Clinical significance

1. Surgical implications: The superficial course of
the SBUA poses an increased risk of injury, particu-
larly during procedures on the forearm and hand.
The additional presence of the SBUA in the Guyon
canal may also elevate the risk of compression
syndromes, potentially affecting accompanying
veins and nerve structures [10, 13].

2. Diagnostic challenges: The reduced size of
the SBUA compared to the regular ulnar artery
(1.2 mm vs 2 mm) could cause perfusion issues
during catheterisations, such as angiography.
Preoperative Doppler ultrasound examination is
essential to identify this variant and avoid misin-
terpretation during imaging procedures [2, 19].

3. Research needs: The exact incidence of such vari-
ations remains unclear. Further systematic studies
are necessary to quantify the prevalence, clinical
significance, and potential impact on surgical and
diagnostic procedures.

4. Blood sampling: The presence of a superficially
positioned artery carries significant implications
for clinical practice. During routine venous blood
sampling or administering medications intra-
venously, such vessels are at risk of inadvertent
puncture due to superficial location, which may
lead to complications including arterial injury or
arterial injection [6].

Embryological perspective

The SBUA might originate from a persistent super-
ficial brachial artery that failed to regress completely
during embryonic development [16]. Its dominance
and the presence of accompanying veins in the Guyon
canal suggest an embryological adaptation affecting
both arterial and venous structures [5].

RESULTS AND DISCUSSION
In the case report discussed here, a previously
undocumented variant of a SBUA is presented. This
variant is of considerable anatomical and clinical sig-
nificance because of its superficial course and location
within Guyon’s canal. Additionally, there is atypical
terminal branching of the regular ulnar artery, which,

in our case, does not constitute the primary blood
supply to the hand. The functional dominance of the
SBUA presented here represents a novel deviation
from known arterial patterns and expands the current
classification of superficial arterial variations.

In the following section, our findings are dis-
cussed in the context of the current literature and
state of research. The aim is to highlight the dif-
ferences and similarities compared with existing
descriptions of such vascular variations. Moreover,
elucidating the clinical significance of this anatom-
ical peculiarity with regard to surgical procedures,
diagnostic approaches, and potential complications
is another central concern. The results of this case
report underscore the need for further clinical and
anatomical research on the prevalence and relevance
of such vascular variations. Based on the postulations
of Wysiadecki et al. [20], this report contains a sys-
tematic morphological description, morphometric
data, clinical-anatomical interpretation, and image
documentation. Therefore, the study fulfills impor-
tant criteria for standardised reporting of anatomical
variations. Uniform protocols will help improve the
comparability and reproducibility of future anatom-
ical studies.

CONCLUSIONS

The variation of the SBUA examined here rep-
resents a clinically significant anatomical anomaly
whose incidence and prevalence need to be reas-
sessed in larger studies.

This case expands the existing literature with
a new description of previously undocumented fea-
tures in the course of both arteries and provides new
insights into the variability of the arterial supply of
the forearm and hand. The discovery of a hypoplastic
ulnar artery, whose function in supplying the hand
is entirely assumed by the SBUA, underscores the
necessity of precise preoperative or pre-interventional
imaging. This is essential for ensuring patient safety
and avoiding peri-interventional complications [2, 5,
6, 14, 15, 17, 19, 21]. The combination of arteries
described here requires special attention, as it could
lead to unrecognised perfusion difficulties during var-
ious interventional procedures.

An equally important point derived from case
reports such as this one is the need for increased
focus on anatomical variations in medical education.
Variations such as the SBUA can lead to unrecognised
errors and serious complications in everyday clinical
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practice. Since such anatomical variations are very
common among patients [16], they should be incor-
porated into the curricula of clinical medical edu-
cation and specialist training in various disciplines
to better prepare future physicians for potential
complications [1, 12]. This would increase patient
safety during interventions and help prevent possible
complications.

To address the growing complexity and diversity
of anatomical structures, we believe that medical
education should specifically encourage engagement
with rare cardiovascular variations. For instance, the
introduction of interactive teaching methods such as
high-resolution imaging, practical workshops, and
the use of 3D models could be beneficial. Gaining
deeper knowledge and a better understanding of
these variations would not only contribute to more
accurate diagnoses but also minimise the risk of iat-
rogenic injuries and improve patient outcomes.

Ultimately, it remains necessary to continue
research into the prevalence of anatomical varia-
tions such as the SBUA. Long-term studies and larger
databases are required to determine the incidence of
these variations more accurately and to fully under-
stand their implications for surgical procedures and
other interventions.
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