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INTRODUCTION

Anomalies of  kidney form a signifi cant percentage of  the 
anomalies of  urinary system. Anomalies of  structure and 
position of  the kidneys are encountered most frequently.1 
Renal agenesis, ectopic kidneys, pelvic kidney, horseshoe 
kidney and aberrant renal arteries are the some of  the 
commonly reported renal anomalies and embryological 
basis for these variations also are well established.2 
However, abnormalities in rotation and reports of  laterally 
facing renal hilum are very rare.

Normally, renal hilum is found along the medial border 
of  the kidney through which the renal vessels and pelvis 
pass.3 We report a case of  bilaterally rotated kidneys with 
their hila facing anteriorly and laterally.

CASE REPORT

During routine dissection of  the posterior abdominal wall 
of  about 60-year-old male cadaver, laterally rotated kidneys 
with anteriorly and laterally facing hila were observed. On 
right side, the hilum was more on the anterior surface of  
the organ and right renal vein was emerging almost from 
the middle of  the anterior surface at the lateral edge of  
the hilum. The right renal artery was crossing anterior to 
inferior vena cava before reaching the renal hilum. However, 
the rotation was very distinct on the left side. Hilum of  
the left kidney was observed along the lateral border of  
the organ and left renal artery was crossing transversely 
anterior to the kidney forming a loop to reach the hilum. 
On both the kidneys, hila and renal sinuses were unusually 
larger and renal pelves were observed emerging in between 
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Among the variations of the renal system, abnormalities of structure and position of 
kidney along with the variations of renal vessels are reported most frequently. However, 
reports on rotational abnormalities and abnormal positions of renal hilum are scanty. 
During routine dissection of the posterior abdominal wall, laterally rotated kidneys with 
laterally facing hila were observed in about 60-year-old male cadaver. On right side, the 
hilum was more on the anterior surface of the organ and right renal vein was emerging 
almost from the middle of the anterior surface at the lateral edge of the hilum. However, 
the hilum of the left kidney was observed along the lateral border of the organ and left 
renal artery was crossing transversely anterior to the kidney forming a loop to reach the 
hilum. It was also observed that because of the lateral position of the hilum, the renal 
vessels and pelvis where passing over the anterior surface of the kidney. Rotational 
variations and abnormal locations of renal hilum are of importance in surgical procedures 
like percutaneous nephrectomy. Further clinical and surgical importance of the case is 
discussed in the paper.
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the renal vein and renal artery crossing inferomedially over 
the anterior surface of  corresponding kidneys (Figures 1 
and 2). In addition, on left side, the anterior wall of  the 
sinus was not distinct; as a result of  that, renal sinus was 
exposed anteriorly revealing some of  its contents. Renal 
pelvis looked abnormally large and elongated instead of  
its normal conical shape. Series of  major calyces were 
opening to this large elongated renal pelvis at right angles. 
In addition, the renal pelvis was becoming abruptly narrow 
to continue as ureter (Figures 2 and 3).

DISCUSSION

Rotation of  the kidneys facing their hila laterally is 
considered to be one of  the rare variations of  the 
renal system. Das and Amar observed only one case of  
malrotation out of  27 patients who underwent surgery 
for ureteropelvic junction obstruction.1 Patil et al. have 
reported a case of  bilateral malrotation and lobulation 
of  kidneys, with open hilum exposing the contents of  
the sinus.4 Different types of  rotational anomalies have 
been reported. 1. Nonrotation type; where renal pelvis 
is found ventral to kidney, 2. Incomplete rotation type; 
where renal pelvis is found ventromedially, 3. Reverse 
rotation type; which is a kind of  excessive rotation where 
the position of  renal pelvis varies depending upon the 
degree of  kidney rotation.5 The case reported here falls 
more under the 3rd (reverse rotation) type especially 
on the left side. However, on the right side, degree of  
rotation is lesser which is closer to 2nd (nonrotation) 
type. There are reports that the rotational anomalies are 
often associated with aberrant renal vessels.6-8 But, it is 
interesting to note here that though the renal vessels had 
abnormally loopy course, there were no aberrant renal 
arteries in the present case.

There are different theories proposed to explain the 
embryological basis for the renal rotation. However, 
most of  these theories reported to be speculative.9 
According to Priman, whether the rotation involves 
twisting of  kidney around its longitudinal axis or is it a 
case of  differential growth of  the lateral lip of  the hilum 
is not known.10

From surgical point of  view, knowledge of  possible renal 
rotational variations is vital especially in interpretation of  

Figure 1: Dissection of the abdomen showing right (RK) and left (LK) 
kidneys. It can be observed that the hilum of right kidney (RH) is shifted 
ventrolaterally and the hilum of left kidney (LH) is shifted laterally due 
to the rotation of the kidneys. It can also be noted that the right renal 
vein (RRV), right renal pelvis (RRP), left renal vein (LRV) and left renal 
pelvis (LRP) are crossing the anterior surface of the corresponding 
kidneys as they emerge from the renal sinus. Right renal artery (RRA) 
arising from abdominal aorta (AA) crossing anterior to the inferior vena 
cava (IVC) to reach the renal hilum is also seen. (LRA- left renal artery, 
RU- right ureter, LU- left ureter).

Figure 2: Dissection of the abdomen showing the closer view of left 
kidney (LK). It can be observed that the kidney is (reverse) rotated 
about 180º and hilum (LH) is shifted laterally. It can also be noted that 
the left renal vein (LRV) and left renal pelvis (LRP) are crossing the 
anterior surface of the kidney as they emerge from the renal sinus. 
(LRA- left renal artery, IVC- inferior vena cava, AA- abdominal aorta, 
LU- left ureter, MC- major calyx).

Figure 3: Dissection of the abdomen showing the closer view of left 
kidney (LK) exposing renal sinus. It can be observed that the major 
calyces (MC) open to the renal pelvis (LRP) at right angles. Asterisk (*) 
indicates the abrupt narrowing (constriction) of the left renal pelvis 
(LRP). (LU- left ureter, LRV- left renal vein, LH- left renal hilum).
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intravenous pyelograms (IVP). A rotated kidney may be 
attributed for displacement of  paravertebral mass. Renal 
calyces and pelvis may look peculiar in IVP. Deviation 
in the course of  the ureter near the lower pole of  the 
kidney as in the present case may create an impression 
that there is a mass in the lower pole of  kidney. In 
surgical procedures like percutaneous nephrectomy and 
preoperative diagnostic evaluation of  the kidney donors, 
knowledge of  such rotational anomalies of  the kidneys 
becomes even more significant.11 In addition, abrupt 
narrowing of  the pelvis and right angular termination of  
ranal calyces into renal pelvis as in the present case may 
cause hydronephrosis especially when neighboring organs 
like stomach, intestine or pancreas press on it. Abrupt 
narrowing of  the pelvis may constitute potential site of  
entrapment of  renal calculus.

CONCLUSION

Rotational abnormalities and abnormal positions of  renal 
hilum are rare. We observed bilaterally rotated kidneys 
with their hila facing anteriorly and laterally on right and 
left sides respectively. Knowledge of  rotational variations 
and abnormal locations of  renal hilum are important 
in interpretation of  IVP and in surgical procedures like 
percutaneous nephrectomy.
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