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Background: This report presents a series of cases representing variant origin 
and course of the ulnar artery, namely the superficial ulnar artery (SUA), observed 
during the review of collection of historical specimens prepared in the 19th century 
by the prominent Polish anatomist Ludwik Karol Teichmann and his collaborators, 
exhibited in the Anatomy Museum of Jagiellonian University Medical College.
Results: Three distinct variants of the SUA were found on anatomical specimens of 
the upper limb with arteries injected by using Teichmann’s method. In case no. 1,  
the SUA originated from the brachial artery slightly above the interepicondylar 
line of the humerus. This aberrant vessel gave off the common interosseous artery 
in the upper half of the cubital fossa and then ran superficially to the bicipital 
aponeurosis and over the muscles arising from the medial epicondyle of the 
humerus. The cases no. 2 and 3 involved two similar variants of the superficial 
artery in which the common interosseous artery arose from the radial artery. In 
the unique case no. 4, the SUA arose from the radial artery.
Conclusions: The SUA shows diverse anatomy regarding its topography and 
blood supply territory. Orthopaedic, hand, and plastic surgeons should be aware 
of anatomic variations of the SUA both in planning and in conducting surgeries 
of the upper limb. (Folia Morphol 2022; 81, 1: 227–233)

Key words: anatomic variation, arteries, brachial artery, common 
interosseous artery, radial artery, superficial ulnar artery, ulnar artery, 
superficial brachioulnoradial artery

INTRODUCTION
In the upper limb, the brachial artery is typically 

divided into two terminal branches; the radial and ul-
nar artery, at the level of the cubital fossa and slightly 
below the interepicondylar line of the humerus (Fig. 1)  
[16, 28]. The radial artery courses under the cover of 

the brachioradialis muscle, turns back at the wrist 
below some slender tendons that go to the thumb 
and passes through the 1st metacarpal space to the 
palmar surface of the hand to form the deep palmar 
arch [16, 19–22, 28]. The ulnar artery gives off the 
common interosseous artery and passes deep to the 
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ulnar head of the pronator teres muscle as well as 
under the flexor digitorum superficialis muscle. At the 
wrist, the ulnar artery runs superficially to the flexor 
retinaculum and terminates as the superficial palmar 
arch on the palmar surface of the hand [16, 19–22, 
28]. Diverse variations of this arrangement may be 
observed; however, most of the anomalies involve the 
radial artery [3, 10–12, 14, 19–22, 30, 32]. The su-
perficial ulnar artery (SUA) is an anatomical variation 
in which the ulnar artery courses superficial to the 
flexors of the forearm. Such atypical vessel may arise 
directly from axillary, brachial or superficial brachial 

artery [1–9, 13, 14, 17–26, 31–33]. The incidence of 
this anatomical variation in adults ranges between 
0.67% and 7% [14, 20–23].

Research on the anatomical variations of blood 
vessels flourished between the 18th and 20th centuries 
[9, 14, 19–22, 27, 29]. In this report, we described  
a series of cases representing various origin and course 
of the SUA. All those anatomical variations were ob-
served during the review of collection of historical 
specimens prepared in 19th century by prominent 
Polish anatomist Ludwik Karol Teichmann [15] and 
his collaborators, exhibited in the Anatomy Museum 
of Jagiellonian University Medical College. Novelty 
of the study was in-depth anatomical description 
and a comparison of three different variants of the 
SUA located exclusively in the cubital fossa and fore-
arm. The course, topography and branching pattern 
of those aberrant vessels were traced. The issue of 
classification and anatomical terminology was also 
discussed in the context of observed cases. Thus, our 
report may supplement anatomical description of the 
SUA existing in anatomical literature. It is especially 
true regarding the origin of the common interosseous 
artery, ulnar recurrent branches and formation of the 
superficial palmar arch in presence of this aberrant 
artery. As the anatomical variations of the arterial 
system in upper limbs may be a challenging clinical 
issue, this report may help to better understand in 
detail the diverse anatomy of the SUA, including its 
topography and blood supply territory.

CASE REpORT
Three distinct anatomical variants of the SUA were 

found on selected historical dry anatomical specimens 
of the upper limb, being a part of the collection pre-
sented in the Anatomy Museum (originally Theatrum 
Anatomicum) of Jagiellonian University Medical Col-
lege. All those specimens varied regarding branching 
pattern and distribution of the main arterial trunks. 
Teichman introduced advances in techniques of the 
corrosion casting by developing mass for cold injec-
tions [15]. Using cold mass to prepare anatomical 
specimens did not damage the tissues. Teichman’s 
mass applied to inject blood vessels was obtained 
using glass putty. The obtained images of the blood 
vessels were a very accurate reflection of true anatom-
ical relationships. The diameters of radial and SUAs 
were measured at the level of the wrist to facilitate 
comparison of contribution of those vessels in hand 
blood supply. The measurements of external diameter 

Figure 1. Variant of the superficial ulnar artery (SUA). Specimen 
described as case no. 1. Anterior view to the specimen of the right 
upper limb. The SUA originates from the brachial artery slightly 
above the interepicondylar line of the humerus. This aberrant 
vessel gives common interosseous artery in the upper half of the 
cubital fossa and then ran superficially to the bicipital aponeurosis 
(lacertus fibrosus) and over the muscles arising from the medial 
epicondyle of the humerus. In the lower third of the forearm, ab-
errant (superficial) ulnar artery followed its typical course. On this 
specimen the radial artery shows typical morphology. Scale bar 
shows 10 mm; BA — brachial artery; CIA — common interos-
seous artery; LF — lacertus fibrosus; ME — medial epicondyle; 
PT — pronator teres muscle; RA — radial artery; RRA — radial 
recurrent artery.
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of those arterial trunks were taken with a Digimatic 
Calliper (Mitutoyo Corporation, Kawasaki-shi, Kan-
agawa, Japan). Measurements were performed by 
two independent researchers. Each measurement 
was repeated twice and an average was calculated as 
final result, with an accuracy of two decimal places. 

Case 1

In this case (specimen of the right upper limb), 
the SUA originated from the brachial artery above 

the cubital fossa, i.e. 51.5 mm proximally to the 
interepicondylar line of the humerus (Fig. 1). This 
aberrant vessel gave off common interosseous artery 
in the upper half of the cubital fossa, just at the level 
of the interepicondylar line. The common interos-
seous artery ran deep to the bicipital aponeurosis 
(Fig. 1) and gave off the ulnar recurrent arteries. 
The SUA ran superficially to the bicipital aponeuro-
sis (lacertus fibrosus) and over the muscles arising 
from the medial epicondyle of the humerus (Fig. 1).  
No ulnar recurrent arteries were found on this spec-
imen. In the lower third of the forearm (141 mm 
below the medial epicondyle, with a forearm length 
of 276 mm), aberrant (superficial) ulnar artery fol-
lowed a typical course (Fig. 1). On this specimen 
the radial artery was typical. It ran under the bic-
ipital aponeurosis, gave off radial recurrent artery 
and took the course along the lateral border of the 
brachioradialis muscle. The diameters of the SUA 
and the radial artery at the level of the wrist were 
2.43 mm and 3.19 mm, respectively. The hand was 
removed on this specimen, so the palmar arches 
couldn’t be assessed.

Case 2 and 3

Both cases involved similar variants of the arterial 
pattern of the upper limb, in which the SUA was pres-
ent, while the common interosseous artery arose from 
the radial artery (Fig. 2). In case no. 2 (specimen of 
the left upper limb), the SUA originated from brachial 
artery in the lower third of the arm, 65.5 mm above 
the interepicondylar line of the humerus (Fig. 2).  
In the case no. 3 (specimen of the left upper limb), 
the SUA originated from the brachial artery, slightly  
(7.2 mm) above the level of the interepicondylar line 
of the humerus. Thus, in both cases, the division of 
the brachial artery into the terminal branches (in 
this variant the terminal branches were radial and 
SUAs) was located in the distal arm, above the typ-
ical level. In both cases, the common interosseous 
artery branched off the radial artery (Fig. 2). It may 
be assumed that in this variant of the forearm arterial 
supply, the common interosseous artery replaced 
missing ulnar artery of typical location with respect 
to its muscular branches to the forearm flexors. On 
its course in the forearm, the SUA ran superficially to 
the flexors of the forearm and obtained position typ-
ical for the ulnar artery, i.e. between the flexor carpi 
ulnaris and flexor digitorum superficialis, in the lower 
third of the forearm (Fig. 2). In case no. 2, the typical 

Figure 2. Variant of the superficial artery in which the common in-
terosseous artery arise from the radial artery. Specimen described 
as case no. 2. Anterior view to the specimen of the left upper limb. 
In this case, the superficial ulnar artery (SUA) runs superficially to 
the flexors of the forearm and obtains position typical for the ulnar 
artery in the lower third of the forearm; BA — brachial artery;  
BB — biceps brachii muscle (tendon); CIA — common interosse-
ous artery; ME — medial epicondyle; MN — median nerve; RA —  
radial artery; RRA — radial recurrent artery; SPA — superficial pal-
mar arch; SPB — superficial palmar branch of the radial artery.
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position was obtained 164 mm below the medial 
epicondyle of the humerus (with forearm length of 
267 mm), while in the case no. 3 the normal position 
was obtained 182 mm below the medial epicondyle 
of the humerus (with the forearm length of 243 mm). 
The diameters of the SUA and the radial artery at 
the level of the wrist were accordingly 2.11 mm and 
3.15 mm in the case no. 2, while the same diameters 
measured in the case no. 3 were 2.65 mm for the SUA 
and 2.95 mm for the radial artery. In both cases, the 
SUA contributed to blood supply of the hand; how-
ever, some differences in formation of the superficial 
palmar arch were found between those two cases. 

In the case no. 2, the superficial palmar arch was of 
closed radio-ulnar type, in which contribution from 
the SUA formed an anastomosis with the superficial 
palmar branch of the radial artery (Fig. 2). In the case 
no. 3, the superficial palmar arch was also radio-ulnar 
type (both radial and ulnar artery contributed to its 
formation). However, the arch was opened in this case 
with no anastomosis between the parts of the arch 
formed by the superficial palmar branch of the radial 
artery and SUA. In the case no. 3, the territory of the 
radial artery involved the princeps pollicis artery and 
the first metacarpal space, while the SUA has given 
off the common digital arteries to the second, third 
and fourth metacarpal spaces.

Case 4

In this rare case of the forearm arterial pattern 
observed on specimen of the right upper limb, the 
SUA arose from the radial artery. The brachial artery 
was divided 36.6 mm above interepicondylar line of 
the humerus into the radial artery and common in-
terosseous artery (Fig. 3). The common interosseous 
artery gave off the inferior ulnar collateral artery and 
then supplied flexor muscles of the forearm. However, 
its blood supply territory did not involve the hand. 
The radial artery showed a typical course. However, 
in the lower half of the cubital fossa, 26 mm below 
the interepicondylar line of the humerus, the SUA 
branched off from the radial artery (Fig. 3). This ab-
errant vessel crossed obliquely anterior group of the 
forearm muscles. Only at the level of wrist, it obtained 
a position typical for the ulnar artery and joined the 
Guyon’s canal (fibro-osseous tunnel extending from 
the transverse carpal ligament at the proximal as-
pect of the pisiform to the origin of the hypothenar 
muscles at the hook of hamate). The SUA in this case 
terminated in the incomplete superficial palmar arch 
(with no superficial palmar branch of the radial artery 
contributing to its formation). This variant may also 
be called the “ulnar type” of the superficial palmar 
arch. The princeps pollicis artery arose from the radial 
artery in this specimen. The diameters of the SUA 
and the radial artery at the level of the wrist were  
2.91 mm and 3.34 mm, respectively.

DISCUSSION
Outline of embryology

According to the classic “sprouting” theory, the ar-
teries of the developing upper limb arise successively 
from a single trunk of the axial artery [27]. However, 

Figure 3. The superficial ulnar artery (SUA) arising from the radial 
artery (RA). Specimen described as case no. 4. Anterior view of 
the specimen of the right upper limb. The right side of this figure 
shows general view, the left side shows magnification of the an-
terior surface of the distal arm and proximal forearm. The brachial 
artery (BA) is divided into the radial and common interosseous 
artery (CIA). The CIA resembles incomplete ulnar artery, it gives  
a single steam of the ulnar recurrent artery, and supplies flexors of 
the forearm, however, its territory does  not involve the hand. In the 
lower half of the cubital fossa, the SUA branches off from the RA. 
This aberrant vessel crosses obliquely anterior group of the forearm 
muscles. At the level of wrist, it obtains a typical position for the 
ulnar artery; BB — biceps brachii muscle; IUCA — inferior ulnar 
collateral artery (anastomotica magna artery); ME — medial epi-
condyle; RA* — initial part of radial artery (resembling superficial 
brachioulnoradial artery); SPA — superficial palmar arch.



231

E. Clarke et al., Anatomical variations of the superficial ulnar artery

based on recent theories, the precursor trunks for 
the main arteries of the upper limb develop from the 
primitive capillary plexus forming “vascular labyrinth” 
(Fig. 4). Based on this model it may be presumed 
that the dominant vascular channels in the develop-
ing upper limb gradually differentiate as a result of 
capillary remodelling. This remodelling may continue 
until the formation of the muscular membrane in 
the developing arteries [20–22]. Thus, an aberrant 
course of some arteries may result from plexiform 
appearance of the upper limb arteries during early 
stages of the ontogenesis. This model may also be 
useful to explain unusual variations of the definitive 
arterial pattern that occasionally occur during arterial 
development [20–22]. Examples of the results of such 
an atypical development of the ulnar artery have been 
presented in this report.

Variants and classification of the SUA

The SUA may originate at a variable level: within 
the axillary fossa or in the arm or in the cubital fossa 
[1–9, 13, 14, 17–26, 31–33]. It may provide an ac-
cessory ulnar recurrent artery, radial recurrent artery, 
or interosseous artery. However, in some variants 
of the SUA the ulnar recurrent or/and the common 
interosseous arteries may arise from the radial artery. 
Thus, different arterial patterns involving the presence 
of the SUA were described in the medical literature 
[1–9, 13, 14, 17–26, 31–33]. It should be emphasized, 
however, that there are difficulties in classification of 
individual variants of the SUA. Our case no. 1 resem-

bles a situation where the typical termination of the 
brachial artery is shifted upwards. The initial segment 
of the SUA gives off the common interosseous artery, 
which is similar to typical anatomical relationships. 

Another pattern, i.e. bifurcation of the brachial 
artery into a common radial–interosseous trunk and 
SUA, was described by Narayanan and Murugan [18]. 
This variant resembles cases no. 2 and 3 described 
in our report. However, based on the classification 
provided by Bergman et al. [3], this pattern may also 
be described as the radial origin of the common inter-
osseous artery. Such classification was applied in our 
report. A different view for classification of this pat-
tern was presented by Shankar and Veeramani [26], 
who stated that when the superficial artery is present, 
the brachial artery commonly terminates as the radial 
and common interosseous artery. Another way in 
which Gruber [9] and Rodríguez-Niedenführ et al. 
[21] describe the presence of the SUA in the forearm 
is partial duplication of the ulnar artery. According to 
those authors, partial duplications of the ulnar artery 
involves the presence of two vessels — the superficial 
ulnar artery reaching the palm and the rudimentary 
“normal” ulnar artery, sending of the ulnar recurrent 
artery, the common interosseous arteries and termi-
nating as small muscular branches to the forearm 
flexor muscles. However, as Rodríguez-Niedenführ 
et al. [21] stress, many authors who reported the 
SUA, have observed the origin of the ulnar recurrent 
artery from the interosseous arteries, but they did not 
consider such variant as a duplication.

Based on the review of existing literature, we did 
not find a case of a radial origin of the SUA. Only the 
radial origin of the median artery was reported [3].  
However, in the light of recent classifications [20–22], 
our case no. 4 may resemble the superficial bra-
chioulnoradial artery. Rodríguez-Niedenführ et al. 
[21] define the superficial brachioulnoradial artery as  
“a superficial brachial artery branching at the elbow 
level into the radial and ulnar arteries coursing over 
the superficial forearm flexors and coexisting in the 
whole arterial pattern of the limb with a normal bra-
chial artery that continues as the common interosse-
ous trunk”. The incidence of this variant ranges from 
0.13% to 1.47% [17, 21]. However, the superficial 
brachioulnoradial artery most often arises from the 
proximal half of the brachial artery and bifurcates 
proximal to the interepicondylar line of the humerus 
[1, 2, 20–22]. In our case, the common trunk for 
the radial and SUA took origin in the distal quarter 

Figure 4. Capillary plexus (CP) in the developing upper limb; 
AX — axial artery differentiated within the arm region (precursor 
trunk for the brachial artery). This figure is a modification of the 
drawing taken from Wysiadecki et al. (2017) under the terms of the 
Creative Commons Attribution 4.0 International License (https://
creativecommons.org/licenses/by/4.0/), which permits unrestricted 
use, distribution, and reproduction in any medium.
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of the forearm (36 mm above the interepicondylar 
line of the humerus) and undergo division below the 
interepicondylar line of the humerus. Thus, double 
classification may be applied regarding this case.

The SUA, when present, terminates by joining the 
normal position in distal part of the forearm and hand 
[1–9, 13, 14, 17–26, 31–33]. In most cases, however, 
the radial artery seems to be the dominant vessel in 
the distal forearm and, consequently, constitutes the 
major source of vascularisation to the hand [12, 14, 
16, 20–22]. In all our cases the SUA was less domi-
nant at the level of the wrist. The SUA may also be 
accompanied by anomalies of the palmar arches or 
forearm muscles [31–33].

Clinical significance

The SUA which runs beneath the skin may be-
come vulnerable to iatrogenic or self-inflicted injuries  
[1, 4–8, 14, 17, 23–25, 31]. Presence of the SUA 
may influence vascular and reconstructive procedures 
as well as evaluation of angiographic examination  
[1, 4–8, 14, 17, 23–25, 31]. An unexpected atypical 
artery, running superficially, may also be a cause of 
complications during medical procedures, because 
incidental damage of such a vessel may cause distal 
limb ischaemia [14, 23]. 

Reports regarding the presence of SUA in a variety 
of clinical situations occasionally occur in medical 
literature. For example, Salunke et al. [23] reported 
a case of 22-year-old male who had sustained a glass 
cut injury to his right forearm and bleeding from the 
damaged radial artery. During revision of the wound, 
a large but intact superficial artery was found on 
the ulnar side of the surgical site. The diagnosis of 
SUA was confirmed in this case based on ultrasound 
Doppler examination and clinical assessment of the 
absence of the ulnar artery in its normal position 
[23]. Chin and Singh [5] conclude, based on their 
clinical experience, that SUA may cause a potential 
hazard in patients with difficult venous access. Those 
authors stress close relations of the SUA to the basilic 
vein which cause, that this aberrant artery may be at 
risk of unintended vascular puncture. They describe 
a case of a 53-year-old former heroin addict (which 
caused venous access difficulties), to gain intravenous 
access, a “non-pulsatile superficial vessel” was found 
in the right ventro-medial forearm, that resembled 
a venous channel. However, during an attempt at 
cannulation, blood was observed to flow rapidly up 
into the intravenous fluid tubing [5]. The cannulated 

vessel was identified as SUA. Chin and Singh [5] stress, 
that presence of the aberrant SUA should be kept in 
mind when the venous access is performed in the 
antecubital fossa or on the ventro-medial aspect of 
the forearm. Schonauer et al. [24], in turn, stress that 
SUA is a rare finding but shows significant surgical 
implications. When properly diagnosed, the presence 
of the SUA may also help during reconstructive sur-
geries; the SUA flap may be an excellent solution for 
soft tissue reconstruction [7, 24].

Salunke et al. [23] proposed a series of clinical 
recommendations to reduce the risk of complications 
when dealing with unexpected vascular variations. 
Those recommendations involve: using of intraoper-
ative Doppler ultrasound during reconstructive and 
orthopaedic procedures, tracing arterial vessels at 
their normal anatomical location while using neuro-
vascular structures as landmarks and careful preop-
erative assessment of the vascular anatomy.

Limitations of the study

There are some limitations as a result of the time 
and method of the specimen creation. For instance, 
not all branches of the common interosseous artery 
could be traced because it was impossible to reach the 
deeper muscle layers without damaging of the spec-
imens. However, so far researchers refer to historical 
sources that still may be an inspiration for in-depth 
research on anatomical variations [3, 9, 14, 19, 21, 
22]. Finally, the analysis of anatomical variations can 
contribute to obtaining an actual, not idealised image 
of the inside of the human body, which is crucial in 
everyday clinical practice [34].

CONCLUSIONS
The SUA shows diverse anatomy regarding its 

topography and blood supply territory. It may origi-
nate from the brachial artery in the lower third of the 
arm. It may give off the common interosseous artery, 
however in some instances the common interosseous 
may arise from the radial artery. The ulnar recurrent 
branches may also be absent. In rare cases the superfi-
cial ulnar may arise below the interepicondylar line of 
the humerus, from the radial artery. The blood supply 
territory of the SUA may thus be highly variable.
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