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Abstract

The posterior abdominal wall is considered a treasure house of anomalies and variations of viscera or their
vasculature, the kidneys being no exception(5). There are various reports of purely arterial variations of kidneys
or cystic kidneys with arterial variations(5,6,9). However this case report is unique in that it describes a
combined cystic, arterial and hilum variation of left kidney on one side and venous variation of right kidney on
the other side. The findings reveal a uniloculated left cystic kidney with an extra renal artery in front of the left
renal vein, and on the right side an extra right renal vein draining into the right gonadal vein.
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I.  Introduction

The abdominal aorta usually gives rise to a pair of renal arteries, from its lateral aspect, corresponding
approximately to the level just below that of the first lumbar vertebra, slightly below the origin of the superior
mesenteric artery(1-4). The renal hilum which lies over the medial renal border, closely apposed in line with the
plane of the first lumbar vertebra, admits the renal artery followed by the renal vein and renal pelvis in that order
from the anterior to posterior limits usually. As per conventional literature, a single artery supplies a kidney and
a single vein usually drains a kidney. However increasing evidences by various studies have shown accessory
renal artery in 30 percent of the cases (5-7,8). There have also been reports of cystic lesions of kidney associated
with aberrant renal artery.The attributive factors for these variations has been explained by embryological
development from the lateral mesonephric branches of the dorsal aorta (9). Knowledge and awareness of these
possible variations and anomalies of the renal arteries are necessary for sufficient surgical management during
renal transplantation, repair of abdominal aorta aneurysm, urological procedures and angiographic interventions
(5,10,11).

Il. Case Report

While doing a routine cadaveric dissection in a male cadaver,in the department of anatomy at JIPMER,
the posterior abdominal wall was explored. It was observed that the left kidney had a uniloculated cystic lesion
measuring 2.5x3.5x4 cm? respectively. The left kidney was cut through its lateral margin and the cystic nature
of the lesion was confirmed (Fig 1,2). This left kidney had an accessory renal artery supplying its lower pole
(Fig 3). This accessory renal artery came from the lateral aspect of the abdominal aorta, 49mm below the origin
of the superior mesenteric artery. The main left renal artery entering the renal hilum originated 18.7 mm below
the origin of the superior mesenteric artery, from the lateral aspect of the abdominal aorta. The main renal artery
before entering the left hilum, bifurcated into two branches. It was also noted that the main renal artery on the
left side, that entered the renal hilum, was situated in front of the renal vein (Fig 4). However no variations in
the venous drainage of the left kidney were noted.

On the right side, an accessory right renal vein was found draining the lower pole of the right kidney.
This accessory right renal vein was found emptying into the right gonadal vein (Fig 5,6). However, the
architecture of the right kidney was normal and no arterial variations were noted on the right kidney (Fig 5,6).
The arrangement of structures in the right renal hilum were also normal and in accordance with standard
literature. No other embryological lesions were located anywhere else in the posterior or anterior abdominal
wall and no other vascular variations or lesions were traced anywhere else in the cadaver.
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Figure 3: Accessory renal artery supplying the left kidney and the main renal artery bifurcating into two
branches before entering the left renal hilum
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Figure 4: Left renal artery lies in front of the left renal vein at the hilum
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Figure 5: Right accessory renal vein in addition to the main right renal vein
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Figuré 6: Right accessory renal vein drains into the right gonadal vein

I11. Discussion

A thorough understanding of the various developmental mechanisms of the kidney is essential in order
to decipher the various renal arterial and venous variations and also to understand the genesis of cystic lesions of
the kidney (8). As per conventional literature, a renal artery enters into the renal hilum posterior to the renal
vein. In this cadaver, it was noted that the left renal artery entered the hilum anterior to the vein, that is in
contradiction to the standard findings in literature. However on the right side, the arrangement of hilum
structures were in accordance with literature findings. (5-7,9,10). On the left side, an accessory renal artery was
found supplying the lower pole in addition to the main renal artery. This additional renal artery arose from the
abdominal aorta just below the origin of the main left renal artery. This is in accordance with the findings of
other studies wherein it has been reported that in about one-third of our general population there are variations
in the number, location and branching patterns of the renal arteries, with over 30% of patients having one or
more accessory renal arteries (11).. However, upto the present day, there has always been a confusion regarding
the use of apt terminologies for describing the renal arterial variations as additional, accessory, hilar, inferior
and superior polar arteries (5-7,9,10). In this case report, we named our renal arteries as main and accessory left
renal arteries. Accessory renal arteries usually arise from the abdominal aorta above or below the main renal
artery and follow it to the renal hilum along with the main artery. However, in our report, we observed that the
accessory left renal artery entered the hilum at a slightly lower level compared to the main artery. A superior or
inferior origin is not uncommon and superior and inferior accessory arteries can reach the superior and inferior
renal poles. They are persistent embryonic lateral splanchnic arteries. Inferior accessory renal arteries usually
cross anteriorly to the ureter and may cause ureter hydronephrosis by obstruction. The reported incidence of
additional renal arteries has a wide range (from 8.7% to 75.7%) and they, too, can cause hydronephrosis by
obstruction (3,4,12). The present case discusses discovering one main and one accessory left renal artery
supplying the left kidney. Association of cystic lesions of the kidney with aberrant renal arteries is not
uncommon. Studies have reported uniloculated or multiloculated cysts in association with accessory renal
arteries (13,17). In this study we observed a large uniloculated cyst of the left kidney in addition to the accessory
renal artery and hilar variations, which is in accordance with the findings of other studies. However on the right
side, no cystic lesions were observed in the right kidney and no arterial variations were observed. This is
partially contradictory to the findings of other studies. The arrangement of hilum structures of the right kidney is
also normal. However the right renal vein was found to be draining into the right gonadal vein. This entirely
new finding has rarely been reported in literature. It serves as an eye-opener with regards to its surgical
implications that it may pose on the development of varicose veins of the gonadal coverings on right side, due to
the exorbitant back pressure on the right gonadal vein.

The knowledge of these arterial, hilar, cystic and venous variations on both left and right kidneys is
important for surgical procedures related to the posterior abdominal wall, renal transplantation, abdominal aorta
aneurysm, ureter surgery and angiographic interventions. Though a rare phenomenon, fibromuscular dysplasia
in an accessory renal artery can be the underlying cause for renovascular hypertension necessitating the need for
specific renal angiography as the appropriate test whenever renovascular intervention is essential(13,16). As the
number of segmental arteries within the substance of the kidney increases with the the increase in the number of
accessory renal arteries, it increases the chances of bleeding during urological surgery or renal transplantation.

DOI: 10.9790/0853-1905100105 www.iosrjournal 4 | Page



A Case Report: Anomalous Cystic, Arterial And Venous Variations Of Kidneys

The chances of segmental ischemia andbpostoperative hypertension also increases (13). Lately, with the
increasing impetus for kidney donations on the verge for expansion, it is essential to have a sound knowledge
regarding the possibility of donors who may have cystic lesions of the kidney with more than one renal artery
(14-17).
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