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Abstract

Knowledge of the renal vascular anatomy may greatly contribute to the success of surgical, invasive and radiological

procedures of the retroperitoneal region. Kidney, the excretory organs are supplied by right and left renal arteries at the level

of second lumbar vertebrae. They are drained by right and left renal vein. During routine dissection of a 65 year male

cadaver in the department of Anatomy, we observed a non-rotated and incompletely ascended right kidney with the hilum

facing ventrally having a renal vein and pelvis of ureter emerging from the hilum. Right kidney was supplied by three

arteries below the level of inferior mesenteric artery and that kidney was drained by two additional veins. These variations

are due to persistence of embryonic vessels. Left kidney was normal. Though this type of variations is very rare, but proper

knowledge is essential not only to the anatomists but also for the clinicians to perform radiological and surgical procedures

more safely and efficiently.
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Introduction

Knowledge of the renal vascular anatomy may
greatly contribute to the success of surgical,
invasive and radiological procedures of the
retroperitoneal region. Kidneys, the retro-peritoneal
structure lies within the upper border of the 12th
thoracic vertebra and the third lumbar vertebra,
being the right is usually slightly inferior to the left.
The anterior and posterior surfaces face
anterolaterally and posteromedially, respectively.
An appreciation of this orientation is important in
percutaneous and endo-urologic renal surgery. The
inferior poles lie 2.5 cm above iliac crest. In each a
deep vertical fissure opens anteromedially as the
hilum, which contains the renal vein (anterior), the
renal artery (intermediate) and the pelvis of the
kidney(posterior). The paired renal arteries take
about 20% of the cardiac output to supply organs
that represent less than one-hundredth of total body

weight. They branch laterally from the aorta just
below the origin of the superior mesenteric artery.
A single renal artery to each kidney is present in
approximately 70% of individuals. The arteries
vary in their level of origin and in their calibre,
obliquity and precise relations.' The accessory
renal arteries supply renal hilum and aberrant
(polar) ones are those which supply the kidney
(poles) without passing through hilum. Satyapal
(1995) has named any extra vein other than renal
vein emerging out of kidney and draining
separately in the Inferior Vena Cava as “additional”
renal vein.? Knowledge of renal vascular variations
is important in several conditions including renal
trauma, renal transplantation, renovascular
hypertension, renal artery embolization,
angioplasty or vascular reconstruction in congenital

and acquired lesions, abdominal aortic aneurysm
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surgery, research and treatment concerning radical
or conservative kidney surgery.3

Case report

During the routine dissection of a 65 year male
cadaver in NRS Medial College and Hospital,
Kolkata, an incompletely ascended and non-rotated
right kidney was found in which 3 arteries were
supplying and 3 veins were draining from it. Hilum
of the right kidney faces anteriorly, retaining the
embryonic position and the lower pole of right
kidney remained below the iliac crest and reached
at the level of first sacral vertebrae suggesting it as
a abdomino-pelvic organ. (Fig: 1)

The 3 vein which were draining from kidney in the
inferior vena cava were confined in the upper pole.
First additional vein was located on the medial
border in the upper pole, second vein was found in
the upper part of hilum which may be described as
renal vein and third vein, which was second
additional vein was draining from the medial
border at the level of middle of hilum. The pelvis
of ureter in right side faced ventrally and emerged
from the lower part of hilum in right kidney. (Fig:
1)

Among the 3 arteries which were supplying kidney,

first aberrant artery was a direct branch of

abdominal aorta at the level of forth lumbar
vertebrae below the origin of inferior mesenteric
artery and entered the kidney at the posterior
surface close to medial border. Second aberrant
renal artery was located at the medial border below
the hilum and arose from the abdominal aorta at the
level of bifurcation at lower border of forth lumbar
vertebrae. (Fig 2,3) Third aberrant renal artery was
a branch from the right common iliac artery just
above the formation of inferior vena cava at the
level of body of fifth lumbar vertebrae. It winded
round the posterior surface of right kidney and
supply right kidney from the lateral border. (fig 3)
At the level of fourth lumbar vertebrae just below
the origin of inferior mesenteric artery abdominal
aorta overrides the inferior venacava and lies
anterior to it. (fig: 3)

Left kidney was normal in position and have single
renal artery and vein which are normal in position.
Left renal artery arose laterally from the abdominal
aorta below the origin of superior mesenteric
artery. Left testicular vein drained in the left renal
vein in right angle and right testicular vein drained

in inferior venacava at an acute angle. (fig 1,3)
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Figure 1: Non rotated right kidney, pelvis of right ureter facing ventrally. 3 veins from kidney draining into Inferior venacava.
Lower pole of right kidney lies below the iliac crest. Normal left kidney .
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Figure 2: Right kidney with 3 aberrant renal arteries and third artery after originating from right common iliac artery

winded round the posterior surface and supply from lateral border.
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Figure 3: Non rotated right kidney with 3 aberrant renal arteries. Abdominal aorta in the lower part overrides the inferior venacava.
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Discussion

Clinicians should have a good knowledge of
variations of renal vasculature as these are
important in  microvascular surgery, renal
transplantation and pathogenesis of
hydronephrosis. The different origins of renal
arteries and frequent variations are explained by the

development of mesonephric arteries. The

presence of an accessory/aberrant/abnormal renal
artery at the lower pole is in fact a segmental vessel
that is a persistent fetal vessel, with an abnormal
origin.*

A single renal artery on one side and multiple (two,
three, or four) renal arteries on the other is not
unusual .’ The presence of accessory renal arteries

can be explained embryologically as persistent
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lateral splanchnic branches of abdominal aorta
during ascent of kidney from groin to loin.® The
reported incidence of additional renal arteries has a
wide range between8.7% and 75.7%.”

Neelesh Kanaskar found that there were two
additional renal arteries supplying the right kidney
in addition to normal renal artery.® Study of Patil
ST showed renal pelvis was present anterior to
renal vessel and malrotated right kidney showed
lower lumbar position with three supplementary

 Pick and Anson found

arteries and two vein.
supernumerary arteries in 32.25% of kidneys but
super numerary veins in only 14.4%. They also
reported bilateral extrahilar arteries in about 43%
of cases.'’ Giilsiin et al reported a right pelvic
kidney supplied by three arteries arising from
bilateral common iliac arteries and from ipsilateral
internal iliac artery.11

In a study malrotation of both kidneys and a left
lobulated ectopic kidney along with open hilum
was observed. The left kidney showed a pelvic
position in front of sacral promontory with three
renal arteries retaining its embryological aortoiliac
branches and two renal veins draining into right
common iliac vein.> A study presented an
additional inferior polar artery on the left side and
an additional hilar renal artery on the right side
with an accompanying additional renal vein
associated with unrotated kidneys.13 Bergman et al.
pointed that, the renal veins show less variation
than do the renal arteries and multiple renal veins
to be rare on the left side (1%) and common on the
right side (28%)."*

In human three successive kidney systems-
pronephros, mesonephros and metanephros are
formed in the intermediate mesoderm along with
the capillary plexus in a cranial-to-caudal sequence
during intrauterine life." Embryological basis of the
accessory renal arteries has been explained by

Felix in an 18 mm fetus , the developing

mesonephros, matanephros, suprarenal glands and
gonads are supplied by nine pair of lateral
mesonephric arteries arising from the dorsal aorta.
Felix divided these arteries into three groups as
follows:1* and 2" arteries as the cranial ,3 to 5
arteries as the middle and the 6™ to 9" arteries as
the caudal group. The middle group gives rise to
the renal arteries. So the multiple renal arteries in
our study are a result of persisting lateral
mesonephric arteries of the middle group.'’

With differential longitudinal growth of the lumbar
and sacral region and the decrease in lumbar
flexion of the embryo, the kidney “ascends” from
its initial location in the pelvis to its final location
in the upper retro peritoneum in between the end of
5" to the end of 8" week. During ascent, transient
blood vessels serially arise from lower to higher
level as lateral stem arteries from the dorsal aorta
and degenerate until the proper renal arteries at the
level of L2 is reached. Persistence of these arteries
in lower level of abdominal aorta or from common
iliac artery in the ectopic kidneys or unascended
kidneys give rise to aberrant renal arteries.'® The
ascent of kidneys is associated with concurrent
rotation of kidneys around their vertical and
horizontal axes, so that the hilum turns antero-
medially from its ventral position and the upper
pole lies more medial and anterior than the lower
pole. Recent studies reveal that mutation of
angiotensin type 2 receptor gene as a cause of
kidney and urinary tract abnormalities."’

The formation of the renal vein is a complex
process during embryologic development. On the
medial aspect of each urogenital fold from
longitudinal anastomoses of venous plexuses of
rapidly growing mesonephros, subcardinal veins
develop and they drain mainly the mesonephroi and
the germinal epithelium and they terminate
cranially and caudally in the corresponding

posterior cardinal vein. Most of the right
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subcardinal vein retained as the renal segment of
inferior vena cava and the right renal vein which is
a metanephric vein drains in the right subcardinal
vein."”” The right subcardinal vein which during
development received blood from mesonephros,
may have persisted as extra communication, or
there was an error on the fusion of the tributaries to
the dorsal mesonephros derived from the right
postcardinal vein and ventral branches of the right
subcardinal vein giving rise to three veins which
drained the right kidney in the present case.

So in our study, we got totally non-rotated and
incompletely ascended right kidney with hilum
facing ventrally and upper and lower poles in the
same vertical line and persistence of primitive
veins and lower lateral stem arteries.

Conclusion

These kind of multiple variations may remain silent
clinically and unnoticed until discovered during
operation, radiological investigation or during an

autopsy. Variations in the origin and course of the
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