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Introduction
Congenital anomalies of the upper urinary tract are among the most common anomalies, 
accounting for ~50% of all congenital anomalies. They can be associated with anomalies of 
the genital tract because of their common embryological origin.1 Supernumerary kidney (SK) 
is a rare congenital anomaly that shows the presence of an extra kidney, usually on the left 
side. It may be completely separated from the ipsilateral kidney or partially fused.2 

Differential diagnoses for SK include conditions such as a duplicated collecting system, 
crossed fused renal ectopia, and renal tumours or masses mimicking accessory renal tissue. 
Each of these conditions has distinguishing imaging features that help differentiate them 
from true SKs. 

Ethical considerations
This case report was approved by Institutional Ethics Committee, Mysore Medical College and 
Research Institute and associated hospitals, Mysore. Ethical committee clearance was obtained on 
15 October 2024. The report followed all ethical standards for research. Informed consent was 
obtained from the patient and all images have been anonymised.

Patient presentation
A 32-year-old male patient complained of abdominal pain for 1 month. There was no fever, 
vomiting, bowel or bladder disturbance. The patient had no comorbidities or prior surgeries. 
General physical examination, abdominal examination and baseline blood parameters were 
within normal limits. 

The patient was subjected to multiphasic contrast-enhanced CT of the abdomen and pelvis. Two 
kidneys were found on the right side. The upper right kidney measured 6.7 cm × 4 cm, with the 
hilum facing anteromedially (Figure 1a). The lower right kidney measured 6.2 cm × 4.1 cm with 
the hilum facing anterolaterally (Figure 1b). Both the right kidneys were partially fused with each 
other by a small parenchymal bridge at the level of the L2–L3 intervertebral disc. Both right 
kidneys demonstrated good concentration and prompt excretion of contrast. The two right 
pelvicalyceal systems joined at the level of the L3 vertebral body to form a single, normal-
appearing distal ureter (Figure 2).

Two renal arteries supplied the cranially and caudally placed right kidneys arising from the 
abdominal aorta and right common iliac artery, respectively (Figure 2). Two separate right 
renal veins were found draining into the inferior vena cava, one from each right kidney 
(Figure 3).

Supernumerary kidney (SK) is an uncommon anomaly of the urinary tract, usually occurring 
on the left side. A rare case of a partially-fused, SK on the right side is presented. The diagnosis 
is made through the identification of a distinct pelvicalyceal system along with its supplying 
renal artery and vein, utilising ultrasound, CT, or MRI. 

Contribution: Correct diagnosis of partially-fused, supernumerary kidneys based on imaging 
is crucial to avoid unnecessary procedures, so that asymptomatic cases are managed 
conservatively.

Keywords: supernumerary kidney; congenital anomalies; renal anomalies; genitourinary system; 
malrotated kidney.
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The left kidney appeared normal in size, shape and position 
with good concentration and prompt excretion of contrast. 
No pelvicalyceal or ureteric dilatation was observed 
bilaterally. No other anomalies were seen in the abdomen.

A diagnosis of a right partially-fused, malrotated, SK 
was  made. There were no renal complications such as 
calculi,  pyelonephritis or hydroureteronephrosis, and no 
pathology was detected in abdomen and pelvis. The patient 
was therefore managed conservatively. Follow-up with 
ultrasonography is recommended for early detection of any 
renal complications.

Discussion
A SK denotes the presence of one or more extra kidneys. It is 
an uncommon congenital anomaly (< 100 cases reported) 
characterised by an extra kidney with a distinct vascular 
supply and collecting system.1,3 Normally the intermediate 
mesoderm gives rise to nephrogenic cords on both sides, 
which later forms the pronephros (in the cervical region), 
mesonephros (in the thoracolumbar region) and metanephros 
(in the sacral region). The pronephros regresses. The 
mesonephros drains into the mesonephric duct, which gives 
rise to the ureteric bud. The metanephros forms in the sacral 
region in the 5th week of embryogenesis and develops into 
the permanent kidney. The metanephric blastema interacts 
with the ureteric bud and forms the nephrons (glomeruli, 
proximal and distal convoluted tubules). The ureteric bud 
branches and forms the collecting system. The kidneys are 
drawn apart, ascend, and rotate to their normal position in the 
paralumbar regions. During ascent, the kidneys receive blood 
supply, initially from the common iliac arteries, later from 
successively higher branches and finally from the abdominal 
aorta, while the caudal branches degenerate. Once the kidneys 
reach their final position, one branch on each side becomes 
the main renal artery and the rest of the branches usually 
regress1. The kidneys rotate during ascent and the hila are 
directed anteromedially. Congenital anomalies of the upper 
urinary tract can be classified as anomalies of renal form, 
renal position, renal number and renal collecting system.1

Supernumerary kidney develops due to abnormal division of 
the nephrogenic cord during the 5th to 7th week of gestation, 
with each branch of the ureteric bud penetrating independently 
in the metanephric blastema resulting in two kidneys.1,4 An 
alternate theory is two separate ureteric buds penetrating the 
metanephric blastema and dividing it into two.1

Supernumerary kidney is more common on the left side 
than  on the right.5,6 It can be isolated from the ipsilateral 
kidney or partially-fused with it. Supernumerary kidney 
may be associated with other congenital anomalies of 
the  genitourinary tract such as horseshoe kidney, cloacal 
anomalies, ambiguous genitalia, urethral atresia, vaginal 
atresia, duplication of the urethra and penis, aortic 
coarctation, imperforate anus, meningomyelocele, among 
others. Rarely, there could be bilateral fused SKs.1,6,7,8 

Supernumerary kidney is usually asymptomatic but can 

present with abdominal pain, mass, haematuria, fever or 
hypertension. Associated complications include urinary 
complications such as urinary incontinence, recurrent 
urinary tract infections, pyelonephritis, pyonephrosis, 
hydronephrosis, calculi, and rarely neoplasms such as Wilms 
tumour, clear cell carcinoma and urothelial carcinoma.1,3,6 

Functional abnormalities may lead to impaired drainage, 
secondary hypertension, or ectopic ureteral drainage causing 
incontinence.9

The first imaging modality for renal anomalies is 
ultrasonography due to its non-invasiveness, lack of radiation 
and cost-effectiveness. The use of intravenous urography has 
decreased due to alternative imaging modalities. Voiding 
cystourethrography is used for urethral abnormalities and 
vesicoureteric reflux.

a b

FIGURE 1: Venous phase contrast-enhanced CT. (a) Coronal reconstruction 
demonstrating the pelvicalyceal system of the cranially located right kidney 
facing medially (yellow arrow). (b) Coronal reconstruction with the pelvicalyceal 
system of the caudally located right kidney facing laterally (red arrow).
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FIGURE 2: (a) Contrast-enhanced CT of the excretory phase-3D volume rendering 
(oblique view) of both pelvicalyceal systems and ureters indicating a normal left 
pelvicalyceal system and ureter (red arrow). On the right, the ureter from the 
cranially placed kidney (yellow arrow) passes anteriorly and joins the pelvis of 
the caudally placed kidney at the pelviureteric junction (white arrow) to form a 
single ureter. (b) 3D volume rendering (oblique view) showing a normal left 
kidney (white arrow) and two right kidneys (yellow arrows) partially fused by a 
parenchymal bridge between them (blue arrow). (c) 3D volume rendering 
(oblique view) showing branches from the  abdominal aorta supplying the 
cranially placed right kidney (green arrows) and branches from right common 
iliac artery (yellow arrows) supplying the caudally placed right kidney. Two left 
renal arteries (blue arrows) were found to supply the left kidney.
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Imaging with CT and MRI is preferred as assessment of renal 
anomalies and complications can be made5 and CT or MR 
angiography can help define the vasculature while CT or MR 
urography delineates the renal collecting systems. Due to a 
lack of radiation exposure, MR urography may be preferred 
in children. Nuclear scintigraphy is an alternative imaging 
modality to evaluate renal function, particularly useful in 
cases of obstruction or suspected non-functioning kidneys. 

Cross-sectional imaging is the mainstay of diagnosis of SK. 
The SK is usually smaller than the native kidney with its own 
arterial supply from the aorta or common iliac artery, 
separate venous drainage into the inferior vena cava, a 
distinct pelvicalyceal system and encapsulated parenchyma. 
It may be completely separated from the ipsilateral native 
kidney or partially-fused with it by fibrous and parenchymal 
tissue.1 It may have partially or completely duplicated 
ureters. The main differential diagnosis is a duplex kidney in 
which the pelvicalyceal system is duplicated with partially or 
completely duplicated ureters but without separate arterial 
supply and venous drainage.6,10 Crossed fused ectopia will 
have an absent kidney on one side, with each ureter draining 
to either side of the urinary bladder.1

Correct diagnosis with imaging is required as misdiagnosis 
such as tumour may lead to unnecessary procedures.11 

Imaging is needed to study the pelvicalyceal system and 
vascular anatomy, renal functional status, associated 
congenital anomalies and complications, and to determine 
management and surgical planning. Asymptomatic cases can 
be managed conservatively. Symptomatic cases may require 
surgical treatment and a non-functioning kidney may be 
treated with nephrectomy.3,5 In children, follow-up with 
ultrasonography is recommended to detect complications.4

Conclusion
Supernumerary kidney is an uncommon congenital anomaly, 
usually on the left side, but can occur on right. The two 
kidneys on the same side may be separate from each other, or 
partially-fused. They are usually asymptomatic, but can 
result in symptoms and complications. Imaging is indicated 
to correctly diagnose the condition, to study the anatomy 
and  functional status, and to identify associated anomalies 
and complications. Asymptomatic cases are managed 

conservatively, while symptomatic cases may require surgery. 
Follow-up with ultrasonography can be performed to detect 
complications early.
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FIGURE 3: (a) Venous phase contrast-enhanced CT coronal reconstruction revealing 
the renal vein (blue arrow) draining the cranially placed right kidney joining 
the  inferior vena cava. (b) Coronal reconstruction showing a second renal vein 
(blue arrow) draining the caudally placed right kidney to the inferior vena cava. 
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