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Abstract

The dissection of a 76-year-old male donor with a consent for research and publication, revealed variations of the renal and
testicular vasculature where the right testicular vein joined a right accessory renal vein to form a common trunk that opened
into the right renal vein. The left renal vein descended obliquely to the left ventral to the pair of left renal arteries, under
crossed the prehilar branches of the arteries dorsally as it approaches the left kidney and entered the hilum posterior to the
arterial branches. Both kidneys were supplied by two renal arteries (superior and inferior). The left superior renal artery
followed the course of the left renal vein, crossed inferiorly ventral to the inferior renal artery, and then the last part of the
left renal vein to enter the lower corner of the hilum of the left kidney. The bilaterally duplicated renal arteries broke up
into anterior and posterior prehilar (early) divisions that entered the respective kidney. The co-occurrence of such multiple
and complex a variation is of nephron-urological importance and can complicate nephro-surgeries, interventional radiologic
procedures and the management of abdominal aortic aneurysm.
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Introduction

The renal arteries carry about 20% of the cardiac output
to the kidneys [1], some of which also goes to the suprarenal
glands, renal pelvis and upper ureter. Near the hilum of
each kidney the renal artery, renal vein and the renal pelvis
are arranged from ventral to dorsal as vein-artery-pelvis;
collectively forming the renal pedicle [2]. The renal arteries
are known to be end arteries and their damage, obstruction
or accidental ligation can cause renal ischemia and infarction.
Each of the renal arteries enters the respective kidney
through the hilum and divides into 5 segmental branches [3].

Variations in the Drainage Pattern of Testicular and Renal Veins, and Bilateral Duplication of Renal

Arteries with Prehilar Divisions

The veins also confluence to form the right and left renal veins
that exit through the renal hilum and drain into the inferior
vena cava. Despite this long-known description of renal
vasculature, their extensive variability in origin, number, and
course and division pattern is widely documented [4-7]. As
related to number, there are many case reports that noted
frequent encounters of unilateral and bilateral renal artery
duplications [8,9] and the presence of accessory renal [10-
12].

Though the renal veins drain venous blood from
each kidney into the inferior vena cava, the left renal vein
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additionally drains the left suprarenal gland and the gonads
(testis or ovary) via the left suprarenal and left gonadal
(Testicular or ovarian) veins [13]. Alike the arteries, the
testicular veins that drain the testis and epididymis, and
renal veins that drain the kidneys, also show a wide range
of variation, which occurs as variation in number, course,
communication and termination pattern. There are many
previous publications that described frequent variations in
the drainage pattern of the right testicular vein that included
its termination in the right renal vein or into the right
accessory renal vein instead of draining into the inferior
vena cava [14-17]. Such variations of the testicular veins are
believed to be potential risk factors for varicocele, which
is frequently associated with male subfertility or infertility
[18]. Similarly, variations of the renal veins also occur as
differences in numbers, course and formation pattern. These
include tripling of the right renal veins [19], presence of
accessory (double) renal vein [20,21] and retroaortic course
of the left renal vein [22,23]. These variations, particularly
the retroaortic renal vein, can present with various clinical
signs and symptoms [23,24] and can be a cause of unintended
injury to the vein during surgical procedures in the lumbar
region [24].

Journal of Human Anatomy

It is well accepted that variations of the testicular and
renal vasculature are of huge practical importance and the
awareness about such variations is of tremendous benefit
to the patient and the satisfaction of the Doctor as well.
Therefore, this current case report presents a 76-year-
old male donor with a variation of the drainage of the
right testicular vein together with unilateral and bilateral
variations of renal vasculature which are relevant to clinical
practice.

Material and Methods

The dissection of the retroperitoneal space of a 76-year-
old male donor, who consented for research and publication,
incidentally revealed multiple variations including the right
testicular vein and renal vasculature of both sides (Figures
1 & 2). The variant vessels were carefully dissected, cleaned
and the veins and arteries were painted blue and red
respectively for identification and photographs were taken
for illustrations (Figures 1 & 2). The pairs of renal arteries
on each side were designated and labelled as superior and
inferior renal arteries for descriptive purpose (Figure 2), and
other structures relevant to this report were also labelled
(Figures 1 & 2).

Figure 1: A photographic illustration of the retroperitoneal cavity showing the right testicular vein joining the right accessory
renal vein to form a common trunk that opened into the right renal vein and a branch of the right superior renal artery crossing
ventral to the right renal vein to enter the hilum. It also illustrates the left renal vein descending ventral to the left renal arteries
and then turning around the arteries to enter the hilum dorsal to the arteries.
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abdominal aorta.

Figure 2: A photograph of the retroperitoneum showing the bilateral duplication of renal arteries and their anterior and
posterior prehilar divisions. It also illustrates the intercrossing left renal arteries after originating from the left side of the

Case Report >

e During the dissection of the retroperitoneum, the
following uncommon variations of the right testicular
vein and renal vasculature of both sides were observed.

Testicular and Renal Veins

» The right testicular vein ascended on the ventral surface
of the psoas major muscle as usual and then joined a
right accessory renal vein of similar caliber that exited
the right kidney at the lower corner of the renal hilum
to form a short common trunk that opened into the right
renal vein (Figure 1).

» The right renal vein received the common trunk formed >
by the right accessory renal vein and the right testicular
vein (Figure 1).

» The left renal vein descended to the left ventral to the
renal arteries as usual and then twisted around the
prehilar divisions of left renal arteries to enter the hilum
of the left kidney dorsal to the renal artery branches
(Figure 1).

Renal Arteries

Bilateral pairs of renal arteries (superior and inferior)
were found to arise from the abdominal aorta just inferior
to the origin of the superior mesenteric artery (Figure 2).
Both right and left pairs of renal arteries were hilar (entered
the kidney through hilum) but with anterior and posterior
prehilar (early) divisions (Figure 2).
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Right pair of renal arteries: on the right side a larger
superior renal artery arose from the abdominal aorta at
ahigherlevel (atabout the level of L1 - L2) than the other
three renal arteries, while a much smaller right inferior
renal artery, which can be considered as accessory renal
artery, arose at the level of L2 (Figure 2). These two
right renal arteries ran to the right dorsal to the inferior
vena cava and the right renal vein, and divided into
anterior and posterior prehilar divisions that entered
the right kidney near the inferior and superior corners
of the renal hilum (Figure 2). One of the branches of
the anterior division of the right superior renal artery
crossed inferiorly ventral to the right renal vein and
entered the hilum (Figure 1).

Left pair of renal arteries: the two left renal arteries
(also superior and inferior), with a relatively equal size,
originated from the left side of the abdominal aorta
very close to one another (Figure 2). The left superior
renal artery originated at a level half-way between the
right superior and inferior renal arteries, while the
left inferior renal arteries arose at the same level with
the right inferior renal artery (Figure 2). Then, the left
superior renal artery crossed ventral to the left inferior
renal artery. At first it descended between the renal vein
and the left inferior renal artery following the course of
the left renal vein, then crossed inferiorly ventral to the
left renal vein as it approaches the left renal hilum and
divided into anterior and posterior prehilar divisions
that entered the inferior corner of the hilum of the left
kidney (Figures 1 & 2). The left inferior renal artery
ascended slightly to the left by undercrossing the left
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superior renal artery and similarly divided into anterior
and posterior prehilar division that entered the superior
corner of the hilum (Figure 2).

Discussion

Previous publications have generally shown that in 70%
of individuals a single renal artery supplies each kidney
and this artery can show variable division patterns before
entering the renal hilum (prehilar divisions) [1]. Classically,
the renal vasculature and the renal pelvis form a surgically
important bundle, the renal pedicle, in which these structures
are arranged from ventral to dorsal as vein, artery and renal
pelvis. But the study conducted by Trivedi, et al. [2] on 100
cadaveric kidneys, showed that this arrangement near the
renal hilum is greatly variable. According to these authors,
the classic arrangement (vein-artery-pelvis) was seen only
in 27 kidneys, while in 23 kidneys the anterior division of
the renal artery is the most ventral structure, in 42 kidneys
the posterior division of the renal artery is the most dorsal,
and in 5 kidneys the anterior and posterior divisions of the
renal arteries were the most ventral and dorsal structures
respectively. In the present case all the prehilar divisions of
the left renal artery were the most ventral on the left side
while the anterior prehilar division of the right superior
renal artery is the most ventral on the right side. According
to Moinuddin Z, et al. [3], in the majority of the case, the
renal arteries divide into five branches near the renal hilum.
These branches further divide into anterior and posterior
segmental arteries that do not freely anastomose with each
other leaving Brodel’s bloodless (avascular plane of Brodel)
between them on the posterolateral aspect of each kidney (a
very important plane in nephro-surgery. Moreover, the renal
arteries vary not only in their division pattern but also in
their origin, number, and course. A study on CT-angiogram
of 100 living kidney donors found variations in renal artery
configuration in 50% of the cases [4], while another study
on 400 patients that underwent abdominal CT examination
showed only 32.25% had renal arterial variation [5]. A higher
prevalence of different renal arterial variations up to 75%
was also reported by Garcia-Barrios A, et al. [6]. Sirikonda, et
al. [7], in their study done on 100 kidneys of 50 formalin fixed
cadavers, found 4 early divisions, 4 double renal arteries and
1 cases of accessory renal artery, which were either right
or left unilateral and concluded that the three commonly
observed variations are double renal arteries, early divisions
and the presence of accessory renal artery. There are also
case reports that relate to unilateral and bilateral renal
artery duplications. Tessema [8] reported two cases of renal
artery duplications with prehilar divisions in male and
female donors. In the male donor a left unilateral duplication
of the renal artery where the most superior and smaller of
the two was considered as accessory and polar left renal
artery and the inferior and larger one with prehilar division
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was considered as the main renal artery. In the female donor
bilaterally, duplicated renal arteries of comparable caliber
that had prehilar divisions were reported as superior and
inferior renal arteries. Bilateral renal artery duplication with
prehilar divisions in a male donor with complete aberrance
of the major visceral branches of the abdominal aorta was
also document [9]. According to this report, the right inferior
(accessory) renal artery was pre-caval and crossed to the
right dorsal to the right testicular vein, while on the left side
a smaller left superior renal artery that arose by a common
trunk with the larger left inferior renal artery, crossed
inferiorly ventral to the left inferior renal artery, similar to
the current case report, to enter the inferior corner of the
left renal hilum but showed no prehilar divisions. Despite
the bilateral duplication and the similarity in the course of
the left superior renal artery, the present report is deferent
in that the two right renal arteries were retrocaval and the
left renal arteries have separate origins from the abdominal
aorta. According to a study conducted on 240 kidneys from
120 kidney donors, renal vascular variation is found in 59
of them, which were significantly more common in males
[10]. The most frequently observed arterial variation was
accessory renal artery [10,11]. The higher prevalence of
accessory renal artery was also affirmed by the study of
Mohammad S, et al. [12]. A unilateral doubling, tripling and
quadrupling of renal veins as well as double and triple renal
arteries in cadavers were also well documented [13].

Regarding the right testicular veins, the most common
variation is its drainage into the right renal vein rather than
the inferior vena cave. Gopal K, et al. [14] in their study of 25
cadavers found four variations in the drainage of the right
testicular veins: one drained at the junction of the accessory
renal vein and inferior vena cava, two drained into the right
renal vein and one into the left renal vein. Bilateral variations
of the testicular veins with the right one opening into the
right renal vein and double left testicular veins both of which
opened into the left renal vein was also reported by OgutE, et
al. [15]. In another report a right testicular vein draining into
aright accessory renal vein by arching over a right accessory
renal artery was also documented [16]. Other study noted
a tripling of the right testicular veins (medial, middle and
lateral) with the medial testicular vein draining into the right
renal vein [17]. However, the observation in the present case
differs from those previously published data in that the right
testicular vein and right accessory renal veins of comparable
size joined together to form a common stem that drained
in the right renal vein. Regardless of the number course
or drainage pattern, such variations may play a role in the
pathogenesis and pathophysiology of male fertility disorders
[18]. The variability of renal veins in number, course and
branching pattern were also well recognized. Those variation
include unilateral tripling [19], accessory renal vein [20,21]
and retroaortic course [22,23]. These variations particularly
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the retroaortic renal vein can present with flank pain,
hematuria, thrombosis, varicocele and pelvic congestion
due to nutcracker syndrome and can also result in renal
congestion, renal infarction and bacterial colonization and
renal abscess formation [23,24]. Such a retroaortic renal vein
is also vulnerable to injury during orthopedic and surgical
procedures in the lumbar region including malignant lumbar
lymph node removal [24].

Even though there is a wide range of testicular and
renovascular variation, the present case is different from all
previous publications for the following reasons:

» The right testicular and accessory renal veins formed a
common trunk that joined the right renal vein

» The left renal vein descended ventral to the two left
renal arteries at first and, close to the left renal hilum, it
turned around the renal arteries inferiorly and dorsally
to enter the renal hilum posterior to the arteries.

» The renal arteries are bilaterally duplicated with right
superior renal artery having the highest origin from the
abdominal aorta and one of its prehilar branches crossed
ventral to the right renal vein.

» The left superior and inferior renal arteries originated
close to one another but separately from the abdominal
aorta, intercrossed before dividing into their anterior
and posterior prehilar divisions. The divisions entered
the corners of the renal hilum opposite to their origin
from the abdominal aorta

Therefore, the authors of this case report believe that
the various and unique twists and crossovers of the renal
vessels, can possibly impact free arterial blood flow and
venous return, which could probably be associated with renal
ischemia and congestion. On the other hand, the presence of
double renal arteries can have an advantage, i.e., since the
individual renal arteries are considered to be end arteries,
the presence of more than one artery, can theoretically be
protective of renal ischemia and infarction in case one of the
arteries is occluded or damaged.

Conclusion

The co-occurrence of such multiple and complex
variations is of nephron-urological importance and can lead
to misinterpretation of radiological images, misdiagnosis
of associated diseases and can complicate nephro-urologic
surgeries including renal transplantation surgery and live
kidney donation procedures, interventional radiologic
procedures and the management of abdominal aortic
aneurysm. Therefore, by considering the advantages
and disadvantages of having duplicated renal arteries in
particular, a careful pre-procedural evaluation of renal
vasculature would be important to avoid unintended
consequences which are of tremendous benefit to the patient
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and the professional satisfaction of the Doctor as well.
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