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ABSTRACT
As it is known; the majority of the human subjects has two renal arteries arising from the abdominal aorta;
each will supply one kidney but in 30% of individuals, certain variations can be found. Accessory renal arteries
constitute the most common and clinically important of these variations. For our case report, we are presenting
one of these different variations that can be found in the blood supply of the kidneys. During dissecting the
abdomen of an approximately 65 years-old male cadaver, multiple variations were found. There were double
right renal arteries with prehilar branching of the upper renal artery. We found also that the right renal vein
ascended upwards obliquely before ending in the lateral aspect of the inferior vena cava. Variation in the renal
vessels is relatively common, especially multiple renal arteries, and can go smoothly without any abnormalities
with the function of the kidney, but in some situations like renal transplantations, vascular reconstructions, and
various surgical and radiological diagnostic techniques, the study of the anatomy of these variations is of crucial
importance to decrease the patient morbidity during surgical procedures.
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INTRODUCTION
In the majority of the human subjects, each kidney
is supplied by one renal artery arising from the
abdominal aorta, but in approximately 30% of
individuals, more than one artery can be present.1
Renal arteries are usually 4–6 cm in length and 5–6 mm
in diameter. They typically arise from the aorta at the
level of L1–L2 intervertebral disc space below the origin
of the superior mesenteric artery (SMA), and tend to
course through the anterior portion of the renal pelvis.
Each renal artery gives the inferior adrenal artery.2 The
main renal artery then continues before dividing into
four anterior branches at the renal hilum into the apical,
upper, middle, and lower anterior segmental arteries.
Renal veins course anterior to the renal arteries.
The left renal vein normally courses between the
SMA and aorta before draining into the medial
aspect of the inferior vena cava (IVC), whereas the
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right drains into the lateral aspect of the IVC.3
Accessory renal arteries constitute the most common
and clinically important renal arterial variations and
can be seen in up to one-third of the normal population.
Accessory arteries usually arise from the aorta or iliac
arteries at any level between T11 and L4. Typically,
the accessory renal artery will reach the renal hilum
to perfuse the upper or lower renal poles.4 Prehilar
branching is another common variant that can be readily
detected with 3D imaging. This variant is particularly
important for the preoperative mapping of the renal
transplant donors. Theoretically, it is the branching of
the main renal arteries into segmental branches at a
more proximal level than the renal hilum.5 Variations
of the renal veins, and IVC occur infrequently, but
if they remain unidentified in potential surgical
candidates, this may increase surgical morbidity
during operations, therefore, it is necessary to
evaluate the renal veins and caval anatomy correctly.6

CASE REPORT
In the dissecting hall of Kulliyyah of Medicine,
International Islamic University Malaysia (IIUM) and
during dissecting the abdomen of an approximately 65
years-old male cadaver, we observed variations in the
vascular architecture of the renal system; in the right
renal artery and vein. There were double right renal
arteries taking their origins from the aorta directly
each with a length of 7.5cm. We found also a prehilar
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Prehilar branch of
the 1st renal artery

1st renal artery
2nd renal artery

Figure 1. Dissection of abdomen showing the right renal vasculature
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Ascending
Renal Vein

Upward

Figure 2. Dissection of abdomen showing variation in renal vasculature

DISCUSSION
Each kidney is supplied by one renal artery arising
from the abdominal aorta, but in approximately 30%
of individuals, more than one artery can be present.1
Renal veins lie anterior to the corresponding renal
arteries and join with the inferior vena cava at close
to ninety degree angles. They begin at the hilum of the
kidney where three to six tributaries unite.
The left renal vein is longer than the right and takes
on the left inferior phrenic vein, left suprarenal vein,
left gonadal vein, and left second lumbar vein. This is
unlike the right vein, which drain right into the inferior
vena cava.
The left renal vein normally courses between the
superior mesenteric artery and aorta before draining
into the medial aspect of the IVC with an average
length of 2.4±0.7cm,9 whereas the right drains into
the lateral aspect of the IVC.3
Variation of the renal vessels had been reported by
many authors; Satheesha observed variation in the
origin and course of the renal artery. The right renal
artery took its origin from the aorta as its ventral
branch, and then it descended downwards and to
the right in front of the inferior vena cava and then
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entered the hilum of the right kidney. As the right
renal artery passed in front of the inferior vena cava, it
gave rise to the right ovarian artery.7 Turan Pestemalci
noticed bilateral triple renal arteries.8 In our case, we
found that there are double right renal arteries taking
their origins from the aorta directly, with a prehilar
branching of the upper renal artery which normally
should be at the hilum of the kidney, then entered the
hilum of the right kidney. On the other hand, we found
that the right renal vein ascended upwards obliquely
before ending in the lateral aspect of the inferior vena
cava rather than in its orthtopic position, which is
usually horizontal.
Accessory renal arteries constitute the most common
and clinically important renal arterial variations and
can be seen in up to one-third of the normal population.
Accessory arteries usually arise from the aorta or iliac
arteries at any level between T11 and L4.4
The most important significance of this abnormality is
in laparoscopic surgery and in partial nephrectomy due
to the difficulties in ligating or clamping the accessory
artery which may lead to disastrous complications,
mainly severe bleeding.10
The knowledge of variations of renal vessels is
important for surgeons doing kidney transplants and
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to the radiologists. Variations of the renal veins and
IVC occur infrequently, but if they remain unidentified
in potential surgery candidates, this may increase
surgical morbidity during operations; therefore, it is
necessary to evaluate renal vein's anatomy correctly.6
CONCLUSION
Variation in the renal vessels is relatively common,
especially multiple renal arteries,
and can go
smoothly without any abnormalities with the function
of the kidney, but in some situations like renal
transplantations,
vascular reconstructions,
and
various surgical and radiological techniques, the
study of the anatomy of these variations is of crucial
importance.
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