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ABSTRACT

Introduction: some variations have already been found in the origin, number and path of the testicular arteries, without
consensus about their rates. Among the alternative origins, the accessory renal arteries are the ones described with the
greatest recurrence. In this article we report a case of unilateral origin of the testicular artery from an inferior renal polar
artery. We also analyze the prevalence and clinical/surgical importance of this kind of variation.
Material and Methods: during routine dissection, vascular anatomical variations were found close to the right kidney of a
male adult’s corpse. Such findings led to an investigation of the prevalence and clinical/surgical significance of this type of
variation.
Results: the right kidney was supplied by three arteries. One entered the renal hilum and the other two were inferior polar
arteries, anterior and posterior to the ureter. The anterior vessel arched over the testicular vein and originated the testicular
artery. In contrast, there were not any vascular variations on the left side.
Conclusion: the knowledge of variations such as the one detailed above is important for the planning of surgeries and the
correct diagnosis of affections regarding the renal hilum and the testicles.
Keywords: Anatomical variation; Testicular artery; Inferior renal polar artery

Introduction
Testicular arteries are described as paired visceral
branches of the abdominal aorta.1 They generally
originate from the anterolateral aspect of this vessel
at the level of the second lumbar vertebra, slightly
below the renal arteries. They descend obliquely
under the peritoneum, anteriorly to the psoas major
muscle, pass through the deep inguinal ring, become
a content of the spermatic cord, and end in the
testicles, irrigating them.1,2
In some cases, namely variations are found in the
origin, number and path of those arteries. There is
no consensus in literature about the variation rates:
Pai et al (2008) registered 10 anomalous arteries in
34 cadavers (14.7% of the total number of arteries), 3
Asala et al (2001) reported variations exclusively on
the right side of 7 out of 150 corpses (4,7% of the
total number of cadavers),4 Çiçekcibaşi et al (2002)
registered variations in the origin of 14 out of the 90
evaluated testicular arteries,5 Mamatha et al. (2015)
found differences in 20% of the cases, while studying
40 cadavers.6
Regarding alternative origins of those vessels,
the following arteries can be cited: renal, middle
suprarenal, common iliac, internal iliac, inferior
epigastric, lumbar and accessory renal.6 The
accessory renal arteries are the ones described
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with greatest recurrence.1 They are supernumerary
arteries destined to the kidneys, being considered
the most common clinically important renal
vascular variation.7 Generally, they originate from
the abdominal aorta or the iliac arteries. Other
origins, although rare, include the inferior part of
the thoracic aorta and the lumbar and mesenteric
arteries. Most accessory renal arteries proceed to
the hilum or to the renal poles. Those that reach the
poles are designated inferior or superior, according
to the pole they supply. The terminology used in
literature varies: some authors consider that the
accessory arteries are just the ones that proceed
to the hilum, whereas the polar arteries should be
called aberrant, on account of getting into the renal
substance directly.7–9
The knowledge of these vascular variations
is necessary for the appropriate planning of
procedures such as renal transplantation, urological
and testicular operations.6 Furthermore, since
the anomalous vessels can be associated with
hydronephrosis, sterility or orthostatic albuminuria,
being aware of their existence has proven to be of
great importance.10,11
The present article describes a case of unilateral
origin of the testicular artery from an inferior polar
artery and provides an analysis of the prevalence and
clinical importance of this kind of variation.
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During routine dissection at the Anatomy Laboratory
of Faculdade de Ciências Médicas de Minas Gerais, the
abdominal cavity was opened and the retroperitoneal
structures were exposed. After the removal of the
connective tissue around the testicular and renal
vessels, their origin and course were evaluated. The
variations found were recorded and photographed.
The right kidney was supplied by three arteries (Figs.
1 and 2). The first entered the renal hilum following the
renal vein, the second ran anterior to the ureter and
entered the inferior kidney pole and the third passed
behind the ureter and entered the same pole. Both
polar arteries emerged from the ventral aspect of the
aorta passing in front of the inferior vena cava in their
path to the kidneys (Fig. 2). The distance between them
was 2.5 cm, and the posterior vessel had an inferior
position. The origin of the anterior artery (length of
6 cm) was in line with the left testicular artery, while
the posterior artery (length of 7 cm) arose at the same
level as the inferior mesenteric artery (Fig. 2).
The right testicular artery was a branch of the
anterior inferior polar artery. Its distance from the
aorta was 2 cm. The anterior inferior polar artery
arched over the right testicular vein and this vein
followed the testicular artery and drained into the
confluence of the renal vein and the inferior vena cava.
The left kidney and the left testicle did not present
any noticeable vascular variations (Fig. 1). The renal
and testicular arteries arose from the aorta and the
testicular vein drained into the renal vein as usual.
It is important to notice that no similar variation has
ever been recorded by the institution, in the period of
2008–2016, when 112 (a hundred and twelve) cadavers
were dissected.

Figure 1. Sketch of the kidney and related vascular structures with anatomical
variations. The arrows point to the testicular arteries, while the arrow heads
point to the testicular veins. Note that only the left testicular artery originates
from the aorta, while the right one emerges from an inferior polar artery.

Figure 2. General view of the right renal pedicle and the ipsilateral testicular
vessels.

Discussion
Variations of the testicular arteries are attributed
to anomalies in embryological development.3,11 The
kidneys and the gonads come from the intermediary
mesoderm and receive a blood supply derived from
the lateral mesonephric branches of the dorsal
aorta. These branches are divided into three groups:
a cranial one (first and second arteries, proximal to
the celiac trunk and posterior to the adrenal glands),
an intermediate one (third to fifth arteries, which
proceed on the ventral surface of the adrenal glands)
and a caudal one (sixth to ninth arteries, which also
follows the ventral surface of the adrenal glands).1,12
In the majority of cases, only a single artery from
the intermediate group persists, originating the renal
artery. The conservation of more than one artery
leads to the development of supernumerary renal
arteries, such as the inferior polar ones.6 Testicular
arteries, for instance, usually derive from the caudal
group. According to Çiçekcibaşi et al (2002), it would
be the anomalous origin from the intermediate group
that would lead to the so called ‘Type II’ variation in
the gonadal artery’s origin, which means, an origin
from a renal artery (regular or supernumerary).5 In
the studied cadaver, the presence of an inferior polar
artery and of the Type II variation in the gonadal
artery leads to the conclusion that a combination of
both processes happened during embryogenesis.
In terms of prevalence, supernumerary kidney
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arteries occur in 25 to 30% of the general population.13
30.76 to 47.3% arise from the aorta and 12.2 to 12.82%
are branches of the renal arteries.14,15 Kornafel et
al (2010) reported that out of 8 studies, 5 found a
preponderance of these vessels on the left side and
the others found the right side to be the dominant.16
Among the variations, the upper (superior) polar
artery occurs in 4.3 to 7% of kidneys (3.3 to 7.5%
percent of cases), while the inferior is found in 3 to
10.8% percent of kidneys or 10% of patients.16
Variations in the testicular arteries are less
common, with rates ranging from 4.7 to 20%.
Concerning the alternative origins of these vessels,
Shoja et al (2007) described the main or accessory
renal artery in 14% of the cases. In their study, the
origin from an inferior polar artery, just as in the
present case, was the most common finding (7%).17
Petru et al (2007) found a higher prevalence, with
5/16 cases of origin from an accessory renal artery.2
Çiçekcibaşi et al (2002), meanwhile, reported only
5.5% of arteries with this origin, 2.2% on the right
(same side as in the analyzed corpse) and 3.3% on
the left side.5
Analyzing these numbers, it is possible to
notice that, among the variations of the renal and
testicular vessels, the most common pattern is of
supernumerary renal arteries originating from the
aorta and penetrating the lower pole of the left
kidney, with testicular arteries originating from the
inferior polar renal artery. Although the studied
cadaver largely complies with this standard, it is
possible to notice that the findings were on the
right side and that there was not only one accessory
renal artery, but two, with a pattern of distribution
without any equivalent in other reports.
From a clinical point of view, the knowledge of
these variations is extremely relevant. Inferior polar
arteries that, like in the described cadaver, cross the
ureteropelvic junction may compromise the urine
flow and lead to hydronephrosis.10 Furthermore,
when these vessels arch over the testicular vein, as
the anterior inferior polar artery of the present case,
they may lead to varicocele and sterility or may be a
cause of orthostatic albuminuria.11
Moreover, the presence of more than one renal
artery makes the kidneys not recommended for
transplant procedures owing to the difficulty in
the realization of multiple anastomoses, the longer
ischemic time and the higher rate of post-transplant
renal failure (when inferior polar arteries are present,
the failures are due to vascular thrombosis).14,18
In aortic surgery, dissection of the abdominal aorta
can result in vascular injury of any accessory renal
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vessel that has not been identified. A troublesome
bleeding may occur. The avulsion of an anomalous
gonadal artery arising from the supernumerary renal
artery is also possible.1
During renal and retroperitoneal procedures, it
is also important to identify supernumerary renal
arteries. Since they are terminal vessels, their
accidental ligature can lead to ischemia and necrosis
of the kidney area that they supply.15,19 In addition,
when lower polar arteries are present they tend to
give important arterial supply to the upper ureter,
consequently any occlusion or inadvertent ligation
can result in necrosis at the ureteropelvic junction.20
The presence of a gonadal artery originated from
the inferior polar renal artery may lead to its injury
during the percutaneous treatment of ureteropelvic
junction obstruction. The injury of this artery is
usually followed by major bleeding with the need
of embolization. That is why in such cases the
retroperitoneal approach may be a better option.2
Anomalous gonadal arteries also pose a danger
during total or partial nephrectomies and renal
transplants. As these vessels are the only vascular
supply to the gonads, injury during renal procedures
can cause testicular atrophy.6
For all this reasons, adequate preparation for
any procedures regarding the renal hilum region is
crucial. Therefore, radiologists and surgeons must
be familiar with the possibility of variations such as
the ones found in this study and arteriography or
Doppler ultrasound must be performed before any
intervention near or involving the renal hilum.

Conclusion
Not many anatomical variations like the ones
described in this study have been published, even
though renal and testicular arteries anomalies
have, in fact, been presented in the literature. The
effects of this variation in vivo are not clear yet,
albeit possible implications are predictable through
the study of medical procedures and the anatomy
related to them.
The anatomy of renal and testicular vessels is
important in renal and testicular surgeries, as well as
in any procedure near the renal hilum. It is also related
to genitourinary pathologies such as hydronephrosis
and sterility. The knowledge of variations such as
the one detailed in this article is important to plan
procedures and to correctly diagnose affections.
In this context, arteriography or Doppler
ultrasound examination of the renal hilum, prior to
any surgical procedure within the region is of real
relevance.
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