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Case Report
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Abstract:

The classic description of renal vascularization typically refers to a renal artery and vein.
Nevertheless, this vascular configuration exhibits numerous anatomical variations in terms of
their number, origin, and course, primarily attributable to ontogenetic alterations. While
performing standard abdominal dissections for medical students, we examined the kidneys and
their vasculature observing variations in the morphological arrangements of the right renal
artery and renal vein. This case report aims to shed light on these variations, thereby enhancing
clinicians' awareness of the intricate blood supply to the kidney. Understanding the diverse
patterns of renal artery variations holds significance for urologists, radiologists, and surgeons
alike. Such insights can prove invaluable for practitioners engaged in invasive procedures and
vascular surgeries.
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1. Introduction

In traditional anatomical terms, the renal arteries of both kidneys, into the inferior
vasculature typically comprises a renal vena cava, ultimately emptying at
artery branching from the abdominal aorta approximately the level of the second
and a renal vein tributary to the inferior lumbar vertebra.

vena cava [l]. A sole renal artery,
originating from the paired lateral branches
of the abdominal aorta, at the level of the
intervertebral disc between L1 and L2, just
below the inception of the superior
mesenteric artery provides blood to each
kidney. As it approaches the kidney's
hilum, this artery splits into anterior and
posterior branches, further branching into
segmental arteries that nourish distinct
renal segments. Conversely, renal venous
return is tasked with draining blood from

Nevertheless, this described vascular
pattern exhibits numerous anatomical
variations concerning their number, origin,
and course. It is estimated that variations in
renal arteries are encountered in
approximately 35% of cases, whereas
alterations in renal veins, though Iless
common, occur in about 18% of observed
cases [2, 3].

2. Case Report

During routine dissection of the abdomen

venous branches, which correspond to the
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and pelvis for medical students in the 64-
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year-old female cadaver at the Department
of Anatomy, All India Institute of Medical
Sciences, Kalyani, West Bengal, India, it
was observed that there was variation in the
renal vasculature of the right kidney. The
renal vessels were dissected carefully and
cleaned and photographs were taken for
illustrations.

2.1 Variations found in the right renal
artery

The right kidney was supplied by two renal
arteries instead of one in this case. The
female cadaver exhibited unilateral double
renal arteries, each with comparable sizes,
which were identified as superior and
inferior renal arteries. The superior renal
artery emerged from the abdominal aorta
inferior to the level of origin of the superior
mesenteric artery. This artery is ramified
into an extra two divisions 2.5 cm before
entering into the kidney. The anterior
superior division of the right superior renal
artery referred to as the upper polar branch
entered the upper pole of the kidney
whereas the posterior inferior division of
the right superior renal artery referred to as
the hilar branch entered the hilum of the
kidney posterior to the lower hilar division
of the renal vein and anterior to the renal
pelvis. The right inferior renal artery which

.".‘ by 1 ) ‘ P
E et 7 | 7L »
K ¢ L " pu
N ¥ S
- &N LR 2

0-ISSN: 2589-8698, p-ISSN: 2589-868X

arose 10 cm below the origin of the right
superior renal artery from the abdominal
aorta continued undivided and entered the
lower pole of the right kidney posterior to
the ureter along with the lower renal vein.

2.2 Variations found in the right renal
vein

The right kidney in this case was drained by
three renal veins into the inferior vena cava.
The superior renal vein arising from the
superior border of the hilum was crossed
anteriorly by the hilar branch of the right
superior renal artery. The middle renal vein
arising from the lower border of the hilum
of the right kidney runs in the upward
direction to make an acute angle with the
superior renal vein, joins with it and finally
drains into the inferior vena cava. From
anterior to posterior the middle renal vein,
hilar branch of the superior renal artery and
renal pelvis are the relations of the
structures present in the hilum of the right
kidney. The inferior renal vein arising from
the lower pole of the right kidney postero
superiorly to the inferior division of the
renal artery traverses horizontally to drain
in the inferior vena cava. The inferior renal
vein is crossed anteriorly by the ureter.
Hence duplication of renal veins is found in
the present case.

Figure 1: Variations of renal artery and renal vein in right kidney (Schematic representation on right
side 1-Right kidney, 2-Superior renal artery, 3-Upper polar branch of superior renal artery, 4-Middle
hilar branch of superior renal artery, 5-Superior renal vein, 6-Middle renal vein, 7- Abdominal aorta,
8-1VC, 9-Right gonadal vein, 10-Inferior renal artery, 11-Inferior renal vein, 12-Right ureter)
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3. Discussion

The renal arteries arise from the abdominal
aorta and supply approximately 20% of the
cardiac output to the kidneys. Although the
concept of renal vascular segmentation was
initially noted by John Hunter in 1794, a
more  comprehensive  understanding
emerged in the 1950s through corrosion
cast studies. These studies delineated five
distinct arterial segments: apical, superior,
middle, inferior, and posterior.
Understanding the anatomy of these
segments 1is crucial for performing
nephrectomies accurately.

The reported incidence of multiple renal
arteries is 20.2% on the right side and 19%
on the left side [5]. The renal vessels i.e.
renal arteries as well as renal veins were
double on both sides [6]. Also in a
retrospective analysis of the details of the
anatomy of the renal arteries of 403 kidney
donors multiple renal arteries occurred
bilaterally in 10.2% of donors and
unilaterally in 20.8%, a total incidence of
31% [7]. In the present case there was
duplication of renal vessels on the right side
whereas the left side was found to have
single renal vessels. In a study of renal
arterial vasculature of 594 kidneys from
300 subjects (28 cadavers, 272 CT)
multiple renal arteries were discovered in
22% of subjects and 12.12% of kidneys [8].

Mansur DI et al evaluated Computed
Topographic images of 206 kidneys in
which they found that 25.72% of kidneys
were supplied by double renal artery and
0.49% by triple renal artery. The prevalence
of superior polar artery was found in
6.79%, hilar in 10.19% and inferior polar in
9.22% [9]. The findings of this study are in
correlation with the findings of our case
report in terms of variations in the
branching pattern of the renal artery.

Hassan SS et al studied 7 cadavers and
found double, triple, and quadruple renal
veins unilaterally (5; 8%) and double and
triple renal arteries unilaterally (3; 5%)
[10]. Hostiuc S et al reviewed 105 articles
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to establish the actual prevalence of renal
vein variations and found overall
prevalence for retroaortic renal vein was
3%, for circumaortic renal vein - 3.5% and
for multiple renal veins - 16.7% [11]. These
findings align with the observations
outlined in our case report.

The presence of variations in the number,
branching, distribution patterns, and
relationships of renal vessels, as observed
in different cadavers presents a challenge to
healthcare professionals involved in
diagnosing and treating patients with renal,
urologic, or related diseases. These
variations could also pose risks to otherwise
healthy kidney donors, leading to minor or
major health compromises.

3.1 Embryological basis for the
variations of renal artery

The developmentally definitive renal artery
supplying the kidney represents the lateral
splanchnic branch of the aorta at the level
of a second Ilumbar  vertebra.
Urogenital rete arteriosum is a network
formed by mesonephric arteries that gives
arise to arterial segments which supply the
gonads, mesonephros and metanephros.

There are nine pairs of lateral mesonephric
arteries arising from the dorsal aorta
between the 6th cervical to the 3rd lumbar
segments. The renal arteries arise from the
third to fifth pairs of these vessels. As
development progresses, these arteries
undergo degeneration, resulting in the
persistence of only one mesonephric artery
on each side, which then becomes the
definitive renal artery. However, if more
than one artery from these arteries persists,
it leads to the presence of multiple renal
arteries [4].

3.2 Embryological basis for the
variations of renal vein

The renal veins are formed by the
anastomosis of the supra- and subcardinal
veins. Two renal veins form (ventral and
dorsal); however, the dorsal vein usually
degenerates, and the ventral vein forms the
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renal vein [1]. If there is persistence of the
dorsal vein it may result in duplication of
veins on the right side. Accessory renal
veins consisted of persistent mesonephric
veins that drained into the right subcardinal
vein.

Hence, the authors advocate for the
inclusion of clinically significant variations
in renal anatomy during preclinical
anatomy teaching. This approach would
provide students with essential knowledge
that promotes awareness and preparedness
for clinical practice.

4. Conclusion

Understanding these variations of renal
vessels is crucial for accurately interpreting
cross-sectional images, preventing
misdiagnosis  of  retroperitoneal and
mediastinal masses or adenopathy, and
notifying the surgeon and angiographer
about potential sources of pre-operative
complications.
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