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ABSTRACT

Introduction. The superficial circumflex iliac artery (SCIA) is a branch that originates either from the external iliac artery
(EIA), or common femoral artery (CFA). Its anatomic variability is particularly relevant in plastic surgery, general surgery,
and traumatology/orthopedics.

Material and methods. We retrospectively reviewed 2158 ultrasonographic images of the anterior thigh region from
the Republican Medical Diagnostic Center, Functional Diagnosis Department, Chisinau, Republic of Moldova. Rigorous
inclusion and exclusion criteria were applied. Additionally, 29 bibliographic sources were reviewed and discussed.

Results. The mean age of the patients was 63.4+10.68 years. In 387 cases (17.93%),SCIA originated from the CFA, while in
1771 cases (82.07%) it emerged from the EIA. SCIA originated from the CFA unilaterally in 194 cases (8.99%) on the left
side and 142 cases (6.58%) on the right side, while bilateral origin from the CFA was observed in 51 cases (2.36%)

Discussion. The results in literature were suggestive for a higher prevalence of SCIA origin from the CFA with only one
author suggesting the origin of this branch from the EIA, which aligns with our findings. This information is valuable for
clinical applications, including hernia repairs, vascular and endovascular surgical interventions, nerve blocks, and skin
grafts transplantation.

Conclusions. The most common origin of the SCIA was from the EIA. No significant sex differences were observed, but
laterality showed notable variations. Age was analyzed as a factor.
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Key messages

What is not yet known about the issue addressed in the sub-
mitted manuscript

The exact trajectory and variation in number of the superficial
circumflex iliac artery after its origin from either the external iliac,
or femoral artery are not yet known.

The research hypothesis

The most common origin of the superficial circumflex iliac artery
is from the common femoral artery, as reported in the literature.
The novelty added by the manuscript to the already published
scientific literature

Information on gender, laterality, and origin is unavailable for most
arterial branches in the human body, this study aims to uncover
these particularities for the population of the Republic of Moldova.
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Introduction

The origin of the superficial circumflex iliac artery (SCIA)
is from the external iliac artery (EIA) [1], or from the common
femoral artery (CFA) [2]. Sometimes it may come as a branch
of the superficial femoral artery (SFA), or profound femoral
artery (PFA) [3, 4]. After originating, this artery will give 2
branches: superficial branch (SB), and profound branch (PB)
[2], the first will be responsible for the antero-lateral abdom-
inal wall blood supply, and the second will descend down to
the sartorius muscle [2, 3]. It may have a variable diameter
[1], and sometimes perforant branches [3].

A lack of knowledge in surgical anatomy along with the
anatomical variability of certain vessels like the deep cir-
cumflex iliac artery (DCIA) may lead to severe surgical com-
plications [5]. Skin flap reconstruction surgery is of great
interest when it comes to the SCIA [6-8], and it is proven
to be reliable in terms of blood supply [2]. Bone grafts for
the surgical repair of the defects in the iliac bone and fibula
can be regarded as a SCIA flap [9]. The anatomical variabil-
ity of this artery should be considered in procedures that
involve a femoral nerve (FN) block [10], and when predict-
ing lymphedema patterns [11]. Surgical interventions in the
groin and thigh regions have implications that regard the
anatomical variability of this artery [12].

The anatomical variability of the neighboring structures
like the FN, and DCIA may complicate the accurate iden-
tification of the SCIA [13, 14]. This necessitates advanced
knowledge for the precise determination of these struc-
tures.

Vascular compression syndromes like May-Thurner syn-
drome [15] may co-interest the SCIA in an unexpected way
because the arterial circulation in this region may be highly
dependent on the vessels like CFA, EIA, and their branches
that could in turn lead to the pathological alterations in the
ipsilateral lower extremity [16].

The access to the femoral arterial system in the thigh re-
gion is made through a transverse incision, or in the groin
region with a vertical incision for vascular, and endovascu-
lar surgical interventions [17], thus making the SCIA vulner-
able to potential lesions in both cases.

The goal of this study was to determine the anatomical
variability of the SCIA depending on the origin, gender, and
laterality.

Material and methods

Statistical considerations. We retrospectively re-
viewed 2158 Doppler ultrasonography images of the ante-
rior thigh region from the Republican Medical Diagnostic
Center, Functional Diagnosis Department, Chisinau, Re-
public of Moldova. These images were collected between
01.01.2020-31.12.2022. The randomized selection of the
patients was not required, as all available cases were in-
cluded in the study. The study population consisted of 885
females (41.01%) and 1,273 males (58.99%). We have cal-
culated the mean age of the patients, the absolute, and rela-
tive values of the incidence in anatomical variability based
on the origin, gender, and laterality.
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Inclusion and exclusion criteria. We included only pa-
tients that underwent imaging investigations on both legs
and excluded duplicate cases (i.e., patients who had multi-
ple serial investigations over time). All included cases were
eligible for visualizing the tissues, vessels, and some nerves
that were located nearby. No data was available on the ante-
ro-lateral abdominal wall, or lower parts of the thigh.

Equipment. The ,GE Healthcare Vscan Air™” ultraso-
nografic device was used in order to perform these investi-
gations. A single sensory device was of interest, operating in
Doppler mode. No electronic applications were used, all the
investigations were described manually.

Literature review. We have reviewed the available lit-
erature from PubMed, Google Scholar, HINARI, EMBASE, EI-
sevier, and Research Gate in order to find the most suitable
research papers and have completed a comparative review
in order to emphasize the significance of our findings. Over-
all, 28 literary sources were selected. Additionally, we have
reviewed a book. A total of 29 bibliographic sources were
referenced in this study.

Results

The mean age of the patients was 63.4+10.68 years.
In 387 cases (17.93%), the SCIA originated from the CFA,
while in 1771 cases (82.07%), it emerged from the EIA.
Among the cases withorigin from the CFA,163 (7.55%) were
female and 224 (10.38%) were male. For those with origin
from the EIA were 722 (33.46%) were female, and 1049
(48.61%) were male. Thus, the most common origin of the
SCIA was from the EIA.

Taking into consideration the gender, the SCIA originat-
ed from the CFA in 42.12% of female cases and in 57.88% of
male cases. For the EIA origin, 40.77% of cases were female,
and49.23% were male. Comparing these distributions, we
conclude that there are no significant gender differences for
the anatomical variability of the origin for this artery.

Based on laterality, the SCIA originated from the CFA in
males as follows: 118 (5.5%) cases unilaterally on the left
side, 82 (3.78%) cases unilaterally on the right side, and 24
(1.1%) cases bilaterally. In females, the origin from the CFA
was observed in 76 (3.52%) cases unilaterally on the left
side, 60 (2.78%) cases unilaterally on the right side, and 27
(1.25%) cases bilaterally. In total, there were 194 (8.99%)
cases unilaterally on the left side, 142 (6.58%) cases unilat-
erally on the right side, and 51 (2.36%) cases bilaterally. The
most common incidence of origin from the CFA was unilat-
erally on the left side.

Proportionally, males, the SCIA originated from the CFA
unilaterally on the left side in 30.49% of cases, unilaterally
on the right side 21.19% of cases on, and bilaterally in 6.2%
of cases. In females the corresponding proportions were
19.64% on the left side, 15.50% on the right side, and 6.98%
bilaterally. When considering proportions within each gen-
der separately, in males 52.68% of cases were unilateral on
the left side, 36.61% were unilateral on the right side, and
10.71% were bilaterally. In females 46.63% were unilateral
on the left side, 36.81% were unilateral on the right side,
and 16.56% were bilateral. The bilateral origin of the SCIA
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from the CFA is more common in the females compared to
males, while the most frequent pattern in both genders was
a unilateral origin on the left side.

Age was not quantified as a factor that may influence
the anatomical variability of SCIA. There were no varia-
tions that regarded supranumerary arteries, or trunks from
which these arteries may emerge. Arterio-venous fistulas

GE Healthcare
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along with many other anomalies were considered as a
potential bias factor but we have not identified any in our
study. Atherosclerosis, thrombosis, thromboembolism, ar-
terial dysplasia, and calcifications were impending factors
in some cases. The SCIA had a diameter that may be affected
by these conditions and yet remain visible in the Doppler
ultrasonography sections.

MO T2 0L
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Fig. 1 Left upper thigh anterior Doppler ultrasonography

1 - common femoral artery; 2 - superficial circumflex iliac artery

Figure 1 shows the ultrasonographic image of a 72-year-
old patient with the SCIA originating from the CFA. The
emergence was directly from the main arterial trunk with-
out a common origin with another artery, or a second artery
of the same kind. The SCIA on the right upper thigh of the
same patient had an identical origin. No pathological condi-
tions were detected in this patient.

Discussion

According to Gandolfietal (2020), and Songetal. (2020)
the most frequent origin of the SCIA was from the CFA [3,
18]. In our study the most common origin was from the EIA,
just as in the reports of Kovanov V. V. (1974) [1].

There were no significant gender differences in the pro-
portionality of this artery’s origin while the laterality may
play a key role, the bilateral origin of the SCIA from the CFA
is more common in females, and in both genders the left
unilateral type is more frequent rather than the right unilat-
eral, or bilateral. No previous studies or literature sources
were available form comparison with these findings.

This information is of great interest during potential
groin, and thigh hernia repairs (direct, and indirect ingui-
nal, or femoral) [12], femoral artery incisions [17], or for
flap reconstruction surgical interventions that may involve
bone grafting [9].

A study conducted in Denmark [19] has proven that a
laparoscopic approach reduces the incidence of recurrenc-
es in femoral hernias, and also there is a higher mortali-
ty in the emergency femoral hernia repairs [20], thus an

origin of the SCIA from the EIA may pose a risk for these
interventions, especially due to the fact that it is highly
prevalent (82.07%) compared to the origin from the CFA
(17.93%).

Flap reconstruction surgeries are essential for revascu-
larizing traumatized regions, and portions of the skin affect-
ed by burns [21, 22]. Our findings may be of great interest
when identifying the origin of the SCIA in order to apply a
ligature, although the SCIA is not involved in the collateral
circulation of its anatomical region [23] while the DCIA is
involved in this compensatory mechanism [24].

The vertical incision may cause increased morbidity due
to an increased incidence of SCIA lesion, the same was stat-
ed in a study made by Caiati et al. in 2000 where the oblique
incision is proposed for the purpose of reducing this burden
[25] while the transverse incision is not proven to reduce
the morbidity compared to the vertical one [17].

Other implications like truncal blocks [10], and the pre-
diction of post-surgical complications is also of great inter-
est in this anatomical variability [12], thus this study may
provide useful data for further assessment of these patients
because the identification of the FN, or DCIA can become
even more difficult after we have reported these anatomical
variations [13, 14].

Vascular compression syndromes may be of interest in
this context, because they may induce alternations in the
SCIA via chronic ischemia, and excessive continuous collat-
eral circulation for this particular anatomical region [15, 16].
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The higher prevalence of bilateral SCIA origin from the CFA
in females may be of particular interest in the May-Thurner
syndrome, which predominantly affects women, especially
in their second or third decade as a result of multifactorial
risk exposure [16, 26]. This syndrome is also treated using
endovascular interventions that require further knowledge
of the groin, and thigh regional anatomy [27].

There were no literature reports that regarded the an-
eurysms, or pseudoaneurysms of the SCIA but there were
some that were located in the DCIA during diagnostic ma-
neuvers, both iatrogenic, and idiopathic [28, 29], thus we
may hypothesize that SCIA could be affected as well due to
their similar morphological macroscopic, and microscopic
aspect.

We were unable to measure the internal diameter of the
SCIA. The trajectory of both superficial and deep branches
was not assessed. The visualization of the perforasomes
was not feasible. We could not have compared the topogra-
phy of this artery in relation to other branches in the same
anatomical region.

Conclusions

In our study the most common origin of the superficial
circumflex iliac artery was from the external iliac artery
(EIA). There was no significant difference between genders
in the overall origin of the SCIA. However, a bilateral origin
from the common femoral artery (CFA) was more frequent-
ly observed in females, while the most common pattern in
both genders was a unilateral origin on the left side. Age
was not assessed as a factor that determined the anatomical
variability.
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