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ABSTRACT

Introduction: introduction The obturator artery (OA) usually arises from the anterior trunk of the internal iliac artery. In the
pelvis, it presents an anteroinferior course to the lateral wall, leading to the medial portion of the thigh, where it is divided
into anterior and posterior branches. Through these, it provides supply to the pelvis and lower limbs structures. Although in
most cases the OA follows the normal anatomical pattern, this is one of the structures with the greatest variations described.
Objective: to describe morphometric aspects of a unilateral anatomical variation of the obturator artery originating from the
posterior trunk of the internal iliac artery.

Method: this is a case report, in which the anatomical variation was observed during a routine class in the anatomy laboratory
at a university of Paraiba, Brazil, in 2018. A digital caliper was used to register morphometric aspects of the variant OA.
Case report: when evaluating an adult male cadaver, a unilateral variation of the left OA was observed, which originated from
the posterior division of the internal iliac artery. In the pelvis, the left OA presented an inferolateral course to the common
trunk of the inferior gluteal and internal pudendal arteries. The right OA followed the anatomic-normal pattern. Conclusion An
origin and course variability of the OA may have important implications in pelvic surgeries. Inadvertent lesions of this artery
can lead to profuse and sometimes lethal bleeding. Therefore, it is important that surgeons and radiologists are aware of the

possible variations of this structure for an adequate management of this region.
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Introduction

The obturator artery (OA) commonly originates
from the anterior trunk of the internal iliac artery,
following an anteroinferior course over the lateral wall
of the pelvis, being crossed in its medial face by the
ureter and, in men, by the vas deferens. In the pelvis,
it provides iliac branches to the iliac bone and muscle,
and also abladder branch to the bladder. Itis directed to
the medial portion of the thigh through the obturator
canal (foramen between the obturator membrane
and the internal obturator muscle), accompanied by
the vein (inferior) and obturator (superior), dividing
into anterior and posterior branches to supply the
muscles from the medial compartment of the thigh;
and the femur head and muscles inserted in the ischial
tuberosity, respectively.!

The OA is one of the anatomical structures with the
greatest variation described. In addition to the normal
course, its origin has been documented from the
common iliac artery, external iliac, inferior epigastric,
internal pudgy, lower gluteal, gluteal, iliolumbar,
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and as direct branches of the posterior trunk of the
internal iliac artery.? It may present double or even
triple origin,? or be absent, being replaced by the deep
posterior trunk of the femoral artery.?

Anatomical studies have commonly observed that,
in most cases, the origin of the OA follows the normal
anatomical pattern, from the anterior trunk of the
internaliliac artery. In India, a study with 72 hemipelves,
from both genders, observed that the OA origin
through the internal iliac artery occurred in 93% of the
cases, being 69% from the anterior division.* Similar
data were observed in the United Kingdom (50.9%)2 and
in Brazil (59.1%).> The origin of this artery as a direct
branch of the posterior trunk of the internal iliac artery
is one of the most unusual variations, being observed in
~ 0.5% to 12.5% of the cases described.*® Data from a
meta-analysis performed from a cadaveric study from
more than 3,000 hemipelves, of both genders, observed
a prevalence of 12.1% of this anatomical variation.?

This variability in the OA origin has attracted
the attention of surgeons due to its importance as
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a source of potentially lethal bleeding in urologic,
gynecological and for inguinal and femoral hernia
repairs,” as well as orthopedic surgeries (see Fig. 1). The
results from the present study were similar to those
reported in the literature. Thus, surgeons need to be
aware of unexpected sources of bleeding, taking into
account variations in the retropubic vascular anatomy,
so that they can take appropriate precautions to avoid
inadvertent injury of these structures.*
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Inaddition,knowledgeaboutthepossibleanatomical
variations involving this region is important for an
adequate interpretation of angiographic studies
of the pelvic vessels.® The objective of the present
study was to describe the morphometric aspects of
a unilateral anatomical variation of the obturator
artery originating from the posterior trunk of the
internal iliac artery.

Figure 1. Vessels and nerves passing through the upper opening of the true pelvis, corpse photography (A), and schematic figure (B). Notice the obturator artery (OA)
origin (blue arrow) originating from the posterior trunk of the common iliac artery toward the obturator canal (yellow square). Adjacent structures: anterior (red
arrow) and posterior (green arrow) trunk of the internal iliac artery, obturator nerve (orange arrow).

Journal of Morphological Sciences Vol. 37/2020 99



Silva NA et al.

Materials and Method

This is a case report about an anatomical variation
observed in the left hemiple of an adult male
corpse from a dissection in the anatomy laboratory
at a university in Paraiba, Brazil. The following
characteristics of the variant OA were described:
vessel from which the artery originated, distance from
its origin to its exit in the obturator foramen, pelvic
course, proximal diameter (PD), distal diameter (DD)
and distance from the origin of the anterior (DRA) and
posterior (DRP) branches from the pelvis OA exit (Fig. 1).
For the morphometric evaluation a digital caliper was
used (Stain-lesscaliper 6 '150 mm, Steinless Hardened,
Pinhais, Parana, Brazil). The anatomical specimen was
photographed for confirmation and characterization
of the studied artery.

Case Report

During an anatomy class, an anomalous origin of
the left OAwas observed from the posterior division
of the internal iliac artery from an adult male corpse.
The artery presented an infero-lateral course to the
common trunk of the inferior gluteal and internal
pudendal arteries, passing under the obturator nerve,
over the obturator vein and medial to the internal
obturator muscle and its fascia. The left pelvis OA
length (distance from the point of origin to the
obturator foramen) was 82.49 mm.

The OA exited the pelvis through the upper portion
of the obturator canal, toward the medial compartment
of the thigh. It bifurcated into anterior and posterior
branches at the thigh level. The anterior branch
originated 4.35 mm and the posterior branch 8.33mm
after its exit through the obturator canal. There was a
discrete difference between the PD (19.54 mm) and the
DD (17.91 mm) of the left PD. The right PD followed the
common anatomic pattern of this artery, arising from
the anterior division of the internal iliac artery to the
obturator canal.

Discussion

Anatomical variations in the origin and course of the
major pelvic arteries have long attracted the attention
of anatomists, radiologists and surgeons, especially
those involved in procedures in the retroinguinal
(Retzius)and in the retro-pubic (Bogros) space.”® Vessels
injuries of this region tend to bleed profusely, with
considerable technical difficulty to bind them." One of
the main bleeding sources is related to the anomalous
origin of the OA.? Although, in most cases, the OA
originates from the anterior division of the internal
iliac artery,® the incidence of anatomical variations of
this artery varies from 13 to 30%." Arterial bleeding is
a serious and potentially lethal complication in pelvic
injuries involving branches of the internal iliac artery.*
The origin of the OA as a direct branch from the
posterior division of the internal iliac is one of the most
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unusual variations, documented more frequently in
the Indian population.*?1012

In a study conducted in New Delhi, India, among
316 hemipelves dissected, only 1 case (0.5%) of this
variation was observed.® Another Indian study
observed this variation in 11.7% of anatomical
specimens, the highest occurrence in male pelvis
(71.4%; 5 cases) when compared with female (28.6%;
2 cases).® A study conducted in the United Kingdom
observed a prevalence of 8.2% of this variation, and
unlike the study by Sakthivel et al, it occurred more
frequently in females (15 cases) than males (4 cases).?
In Brazil, a study evaluating 56 hemipelves, from both
genders, found a variation in the OA origin in 33.9%
of the dissected parts; however, in none of them did
the OA originate from the posterior division of the
internal iliac artery,” unlike Tajra et al." who verified
this variation in 18.2% of the hemipelves evaluated. In
the latter, all cases presented an OA course through
the retroinguinal space, on the superior branch of the
pubis.

The proximity of obturator vessels to the superior
branch of the pubis may result in persistent
hemorrhage associated with inadvertent injuries
during ilioinguinal incision (retro-pubic fat may
make it difficult to see the vessel), or in orthopedic
surgeries involving the fixation of acetabular pelvic
ring fractures (thus, the posterior superior-superior
area of the pubis should be carefully palpated to
detect pulsatile activity.” In addition, the proximity
of the OA to the lacunar ligament also makes the
vessel vulnerable during ligament release for open or
endoscopic hernioplasty of femoral canal hernias.”
Herniorrhaphy for reconstruction of the inguinal
canal floor requires access through the Bogros space,
which may also expose injuries in this vessel.?

Variations in the OA origin appear to be related
to unusual embryologic selections of channels of
a primary capillary plexus, in which some develop
while the others retract. There-fore, it is probable
that there is a development of a primitive OA due
to the posterior division of the internal iliac artery,
because of a delay in the development of the channels
in the primitive anterior division. Thus, these tend to
disappear by establishing the final arterial pattern
from the posterior trunk.'s

An advantage attributed specifically to this
anatomical variation is related to the formation of
collaterals to the femoral head in cases of ischemic
necrosis due to aortoiliac and femoral artery occlusive
diseases. In this case, a possible bypass graft can be
considered by connecting the posterior division to
the distal end of the obstruction.6 In addition, in
procedures forligation of the internaliliac arteries and
their branches in women undergoing pelvic surgery,
such as hysterectomy, the OA will be spared,®'
reducing possible complications in vascular supply to
the lower limbs.
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Conclusion

Obturator artery variations are not uncommon
findings, with different anatomic patterns being
reported, among them, their origin from the posterior
trunk of the internal iliac artery. Thus, knowledge
about retropubic vascular anatomy as well as the
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