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ABSTRACT:

Knowing variations in renal vasculature is necessary, especially for those involved in kidney retrieval and
transplant. It is also necessary for those involved in managing traumas and other surgeries or procedures
related to renal system vasculature. During the routine cadaveric dissection of a 70-year cadaver conducted
by first-year medical students, we observed multiple variations in the bilateral renal vasculature, like perihilar
branching of renal vessels on both sides. On the right side were two renal veins, while on the left, there was
one renal vein.
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INTRODUCTION

With the recent advances in the medical field and frequent use of modalities like renal transplants, vascular
reconstructions, etc., it is becoming increasingly important to have a thorough knowledge of the variations of
the renal arteries (RA). Under normal circumstances, renal arteries from the abdominal aorta as lateral
branches arise around the level of the 2nd lumbar vertebra, just below the superior mesenteric arteries origin.
These renal arteries then proceed toward the kidneys and enter the hilum. There is a renal vein in front of the
hilum and a renal pelvis behind it. During its course toward kidneys, it gives of following branches: inferior
suprarenal, ureteric, and muscular. One renal vein drains blood from each kidney and opens into the inferior
vena cava [1]. Inaround70%ofcases a single artery is present on either side of the aorta [2]. Cinar Cand
Tiirkvatanb A evaluated the prevalence of renal vascular variations using MDCT angiography and found that
31.3% of the enrolled participants had multiple RAs, of which 22.2% had two RAs. In comparison, 7.5%,
1.4%, and 0.2% had three, four, and five RAs, while pre-hilar branching was present in about 6.5% of the
subjects. In 21. 6% of the subjects, multiple right RVs were present; 19.2%, 2.2% and0. 2% had two, three,
and four RVs, respectively. In 5.2% of the subjects, circum aortic left RV was observed, while 4.2% had retro
aortic left RV and 7.3% had late venous confluence. [3] In the present paper, unusual course and early and
multiple branches of renal arteries on each side, and accessory left superior polar artery, and two renal veins
on the right side are reported, which are rare variations.

CASE REPORT

During routine dissections of the 70-year—old male cadaver for the first-year medical students of SBKS,
MI&RC, Pipariya in 2012, we noticed an unusual case of bilateral multiple and early branching of renal
arteries and their unusual course along with accessory left superior polar artery and two renal veins on the
right side. Around the level of the 2" lumbar vertebra, about an inch below the superior mesenteric arteries
origin, renal arteries from the abdominal aorta as lateral branches on both sides.
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After origin right renal artery bifurcated into upper and lower divisions 4 cm proximal to the hilum. The upper
division passed laterally towards the kidney. Further, it ended by dividing into three branches - upper, middle,
and lower-among. The upper division ended by dividing into two branches which entered the kidney through
the upper part of its medial border, and the middle division enter the kidney through its hilum, and the lower
division ended by dividing into two branches which entered the kidney through the lower part of its medial
border. The lower division ends by entering the kidney through the hilum. At the hilum, most branches, except
31 passed between the renal vein and the renal pelvis; the third branch passed anterior to the renal vein. On
the right side, we observe d two renal veins draining into the inferior vena cava. [Figurel &Figure2] After
origin, the left renal artery bifurcated into upper and lower divisions 3 cm proximal to the hilum. The upper
division gave three branches and entered the hilum anterior to the left renal vein. Lower division, on the other
hand, entered the kidney through the hilum posterior to the left renal vein. On the left side, we observed the
left superior polar artery originating from the abdominal aorta just above the origin of the left renal artery. It
is further divided into two branches before entering the kidney through the upper part of its anterior surface.
[Figurel &Figure2]

Prehilar multiple segmental
branches of LRA

RK=Right Kidney, LK=Left Kidney, RRV=Right Renal Vein, LRV=Left Renal Vein, IVC=Inferior Vena
Cava, AO=Abdominal Aorta, RU=Right Ureter, LU=Left Ureter, RRA=Right Renal Artery, LRA=Left

Renal Artery, LSPA=Left Superior Polar Artery and pre-hilar multiple segmental branches of Right and Left
Renal Artery.

Figure 1: Bilateral pre-hilar multiple branches of renal arteries (Anterior view)
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Prehilar multiple segmental
Prehilar multiple segmental branches of RRA
branches of LRA

RK=Right Kidney, LK=Left Kidney, RRV=Right Renal Vein, LRV=Left Renal Vein, IVC=Inferior Vena
Cava, AO=Abdominal Aorta, RU=Right Ureter, LU=Left Ureter, RRA=Right Renal Artery, LRA=Left
Renal Artery, LSPA=Left Superior Polar Artery and pre-hilar multiple segmental branches of Right and Left
Renal Artery.

Figure 2: Bilateral pre-hilar multiple branches of renal arteries and two right renal veins (Posterior view).
DISCUSSION

Variations in the renal arteries are seen in around 30% of the cases and hence cannot be considered uncommon.
Different variations of renal vasculature are reported. Giavroglou C A et al. have reported a supplementary
left renal artery branch of the right renal artery. [4] Bayramoglu et al., in their case report, documented the
occurrence of additional bilateral renal arteries that originate from the abdominal aorta itself. [5 Singh et al.
also reported the occurrence of bilateral accessory renal arteries. Additionally, these arteries gave origin to the
right and left gonadal arteries. [6] Rao et al. reported a bilateral early and multiple branching of renal arteries
that entered the kidney through the hilum [7]. Aroar et al. Their case report documented that around 4 cm
proximal to the hilum, the right renal artery divided itself into anterior and posterior segmental branches;
however, the left renal artery was anatomical [8].

Gupta V et al. reported that on the right side, there were three renal arteries and two veins. The upper, middle
and lower renal arteries. On the left side were two renal arteries; upper and lower. All the arteries arose from
the aorta. [9].

In accessories by Potaliya P, et al. the authors observe that of the 60 resected kidneys specimen, renal artery
variations such as pre-hilar branches of the renal artery in 3.33% of specimens while 6.67% had additional
renal artery; polar artery was present in 1.67% of specimen. Additional renal veins were present in 3.33% of
specimens [10].

Shetty P et al., in their case report, specified that the right kidney’s hilum was directed posteriorly. On either
side were two renal arteries and two renal veins [11].
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In a study conducted on cadavers in Australia, the authors reported that 22% of subjects (12.12% kidneys) had
multiple renal arteries. A commonly reported pattern was the presence of one variant renal artery (93.1%),
while 5.6% and 1.4% had two and three multiple arteries, respectively [12].

Variations of the renal arteries are either in terms of the abnormal origin of arteries or the presence of accessory
arteries. Only twice before bilateral, multiple, pre-hilar, early branching of the renal arteries has been reported.
Knowledge about the variations in the anatomy of the renal artery is important, particularly for those persons
that are involved in kidney retrieval and the transplantation and interventional techniques for renal assessment.
This knowledge can also be useful while managing renal trauma or performing renal artery embolization. It
can also become handy while performing abdominal aortic aneurysm surgery or other types of surgeries on
kidneys.

CONCLUSION

Appropriate knowledge of variants of renal arteries is clinically very essential. Our case report will add to the
knowledge of these variations and enable clinicians to handle the variation cases tactfully.
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