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Abstract: We present a case of supernumerary kidney with fusion of all three kidney units with
five pelvicalyceal system (bilateral bifid PCS and PCS of supernumerary kidney). This is probably
the first such case reported in literature.
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A female in her mid-40s presented to the emergency department with acute onset
umbilical pain associated with vomiting. There was no flank pain, hematuria, dysuria,
or fever. An ultrasound of the abdomen and pelvis was performed, which showed an
empty right renal fossa and fused, conglomerated reniform-shaped structure in the midline
at the umbilical region with vascularity noted on Doppler imaging. The patient was
further advised on a cross-sectional study for better characterization. A contrast-enhanced
computed tomography (CT) study of the abdomen with CT urography was performed,
which showed empty right renal fossa and ectopic right kidney in the midline, which was
fused with another kidney unit, which was further fused with the lower pole of the left
kidney. In contrast sequences, the supernumerary kidney was receiving blood supply from
the right common iliac artery and draining through the right common iliac vein, and both
right and left kidneys had a normal vascular supply from the aorta and inferior vena cava
(Figure 1). On delayed images, both the right ectopic kidney and left kidney showed a bifid
pelvicalyceal system, and the supernumerary kidney showed a single pelvicalyceal system,
with a total of five pelvicalyceal systems present in our patient (Figure 2). The patient was
managed conservatively and became asymptomatic after 2 days.

A supernumerary kidney is a rare congenital anomaly of renal number with more than
two kidneys present in an individual with their own collecting system, vascular supply,
and well-defined encapsulated parenchyma. The embryological origin is speculated to
be an abnormally divided nephrogenic cord into two metanephric blastemas. It was first
described 350 years ago, and the true incidence is not confirmed, with approximately
100 cases reported in the literature [1]. It is usually smaller and caudal to the native kidney.
It can either be attached to the native kidney or can be a separate moiety. The fusion of the
supernumerary kidney with the ipsilateral native kidney is an extremely rare association [2].
The fusion of all the renal moieties in the case of supernumerary kidneys is still rarer and
has been reported sparsely in the literature [3]. The supernumerary kidney is caudal to
the ipsilateral kidney and is associated with the partial or complete duplex collecting
system [4,5]. In our patient, all three kidneys were fused with the ectopic right kidney in
the midline, which was fused with another kidney unit, which was further fused with the
lower pole of the left kidney and took the shape of a partial horseshoe kidney with both the
longitudinal axis kidneys having duplex collecting system and the transversely oriented
kidney having its separate collecting system. The usual presentation of supernumerary
kidneys is incidental, with diagnosis done on imaging for a different reason, as described
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in our case. However, it may present primarily with renal stones, infection, or tumor. The
management of supernumerary kidneys depends on symptoms and underlying pathology.
Usually, no treatment is required unless the patient is symptomatic. CT or MR angiography
should be performed to delineate the vascular supply before any intervention.
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Figure 1. Contrast-enhanced CT abdomen images (a) in axial plane showing the vascular supply of 
transversely oriented supernumerary kidney unit from right common iliac artery (red arrow) and 
vein (blue arrow); (b) in coronal plane showing triple fused supernumerary kidneys. 

 
Figure 2. Computed tomography urography three-dimensional-reconstructed image showing all 
three fused kidneys with both the longitudinal axis kidneys having duplex collecting system (red 
and yellow arrows) and the transversely oriented kidney having its separate collecting system 
(white arrow). 
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