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ABSTRACT: During development, the kidney ascends from its original pelvic position to its 

definitive lumbar position at the end of 5th to 8th week of intrauterine life. It also undergoes rotation, 

so that the hilum which was initially facing its ventral aspect comes to lie on its medial aspect. 

However in many instances, the rotation is abnormal or incomplete. Variations in kidney position 

are very important clinically, for both the complications they may generate and the technical 

difficulties of certain surgical interventions. Variations in the renal vessels and knowledge of the 

possibility of these are becoming more important nowadays due to gradual increase in 

interventional radiological procedures, urological and vascular operations, and renal 

transplantation. Here we report a case of bilateral non-rotation of kidneys found in a 60 yrs old male 

cadaver during routine dissection along with unilateral additional renal artery originating from the 

abdominal aorta. These anomalies were associated with extrarenal calices and pelves. 
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INTRODUCTION:- During development, the kidney ascends from its original pelvic position to its 

definitive lumbar position at the end of the 5th –8th week of intrauterine life. It also undergoes 

rotation so that the hilum, which was initially facing its ventral aspect, comes to lie on its medial 

aspect.  However, in many instances, the rotation is incomplete or abnormal. Also in standard 

anatomy textbooks, at the hilum, usually the renal vein is the anterior most with the renal artery 

posterior to it and the pelvis of kidney lying further posteriorly. Numerous anatomic variations 

regarding the vascularization of kidneys including presence of multiple arteries with or without 

congenitally abnormal kidneys have been reported in the literature. Anomalies of renal arteries are 

more common than are anomalous renal veins. (Gillaspie and Co-workers). 

 

CASE REPORT: Observations made during the dissection of a 60-year old male embedded cadaver 

was that the left kidney was 13.9 cm in length & 6.7 cm in breadth. The kidney was unrotated with 

the hilum facing anteriorly resulting in extra-renal vessels, calyces and pelvis. The hilum was 6.1 cm 

in length & 3.3 cm in breadth. Its distance from the upper pole was 3.6 cm & from the lower pole was 

4.2 cm. Neither artery nor the vein was crossing one another due to non rotation. Pelvis was the 

lowest structure to leave the hilum. Pelvis was extra-renal with the total length being 4.2cm. The 

length of the dilated part was 2.3cm & that of the tubular part was 1.9cm. Breadth of the most 

dilated part was 1.6cm. 5 major calyces were observed, which were extra-renal in position. Left 

kidney was supplied by 2 arteries arising from the abdominal aorta. Normally the renal arteries 

arise from the lateral aspects of the aorta only a little below the origin of superior mesenteric artery, 

approximately at the level of upper part of 2nd lumbar vertebra. (Hollinshed), hence upper artery 

was considered proper renal artery. The left proper renal artery arose from the lateral wall of 
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abdominal aorta at the level of the first lumbar vertebra. Its length was 3.6cm. It divided into 2 

branches, one entering the upper end of hilum & 2nd branch further dividing into two & then 

entering the upper end of hilum. The additional renal artery originated from the abdominal aorta at 

the level of the third lumbar vertebra lateral to the inferior mesenteric artery. Its length was 4cm to 

the point it divided into 3 branches.2 branches entered the lower end of hilum & uppermost branch 

traversed to the posteromedial border penetrating kidney directly , entering at a point 6.2cm from 

upper end & 5.1cm from the lower end. Distance between the renal artery proper & accessory renal 

artery was 3.9cm at the hilum. 4 tributaries left the hilum & formed a single renal vein draining into 

the inferior vena cava. (FIGURE-1) 

The size of the right kidney was 12.10 cm in length & 7.7 cm in breadth. It was also unrotated 

with the hilum facing anteriorly & having extra-renal pelvis, vessels & calyces. The length of the 

hilum was 5.7cm &breadth was 3.6cm. Distance of the hilum from upper pole was 3.7cm & from 

lower pole was 3.6cm. The length of the extra renal pelvis was 6.8cm. The length of the dilated part 

was 3.6cm & that of the tubular part was 3.2cm. Breadth of the widest part was 2cm. 5 extra renal 

calyces were observed. Single artery entered the hilum, 3.7cm from the upper pole & 7.7 cm from 

the lower pole. The length of the artery was 7.8cm. It further divided into 2 branches. 3 tributaries at 

the hilum joined to form a single right renal vein, draining into the inferior vena cava. Calibre of the 

right renal artery was more as compared to the left. (FIGURE-2) 

The abnormal rotation of the kidneys is often associated with ectopic kidneys; however in 

our case the kidney was located in the lumbar region between L1 and L3. No anomaly associated 

with the ureters was observed. 

 

DISSCUSSION: There is nonconformity in the literature regarding the nomenclature of renal arteries 

other than the proper renal artery. They have been variously described as "accessory," "aberrant," 

"supernumerary," "supplementary," "multiple," "accessory aortic hilar," "aortic superior polar," 

"aortic inferior polar" and "anomalous". (2). To facilitate accurate reporting of incidence of 

additional renal arteries. Satyapal et al (3) made the following definition: An additional renal artery, 

other than the main renal artery, is one which arises from the aorta and terminates in the kidney. So 

in our case we use the term "additional renal arteries" for the same purpose. Abnormal rotation of 

kidneys, as in our case, often is caused by or related to additional vessels. (2) The abnormalities in 

the renal arteries are mainly due to the various developmental positions of the kidney [4]. The 

persistence of one of the fetal arteries is common (30% of individuals), which usually arises from the 

aorta to the lower pole of the kidney [5]. 

There are two different opinions concerning the definite position of the kidneys in 

anatomical literature. According to the first, the kidney ascends in the retroperitoneal space during 

embryonic development. The renal rudiment forms in the pelvic region, at the level of L2–L3 

vertebrae, with the dorsal convex border and the ventral hilum touching the abdominal wall. To 

place itself in the definite position, the kidney ascends and rotates. Between the 6th and the 9th 

week, the kidney ascends to the lumbar region, along the dorsal aorta. The exact mechanism is 

unknown. The role of an inductive substance secreted by the developing kidney is invoked. The 

second opinion says that the kidney undergoes pseudo ascend caused by the fast development of the 

caudal extremity of the fetus [4, 6, 7]. The factors that may interfere with the renal development are 

teratogenic agents, genetic factors, chromosomal anomalies, disorders in the fusion mechanism of 
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the ureteric bud and the metanephrogenic blastema, medicines ingested by the mother [8]. There 

are, however, many idiopathic cases [9, 10]. The kidney discussed in our cases has normal shape and 

size. Its position suggests that the factor(s) that affected the renal ascension interfered towards the 

end of the process, when the kidney was close to its final position. These factors also affected the 

rotation process. 
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Fig 1: PRA-proper renal artery, ARA-Accessory renal artery, LRV- left renal vein,  

CT- celiac trunk, SMA- superior mesenteric artery, IMA- inferior mesenteric artery 
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Fig 2: PRA-proper renal artery, RRV- right renal vein 
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