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Introduction: A supernumerary kidney is an extremely rare congenital anomaly, defined as 
the presence of one or more extra kidneys. Thus far, there have been less than 100 cases 
reported in the medical literature. It has its capsule, vascular supply, and collecting system. It 
frequently causes diagnostic challenges in clinical practice. The supernumerary kidney can 
be symptomatic due to the presence of stone.
Case Presentation: We present a case of a 19-year-old male patient who came to our clinic 
with the complaint of abdominal pain. On computed tomography urography (CTU), he was 
found to have a caudally located left fused supernumerary kidney with a separate vascular 
supply. Both left kidneys had a separately draining calyceal systems uniting at the left renal 
pelvis and drained by a single ureter. Multiple left renal stones (largest measures 4cm x 
2.2cm) in both kidneys were also seen. The stones were removed surgically by doing 
pyelolithotomy and radial nephrolithotomy. The patient was doing well during follow-up 
visits with the improvement of abdominal pain.
Conclusion: Supernumerary kidney is a very rare congenital renal anomaly. This case is 
even unique, because of the fused supernumerary kidney and the presence of a single left 
renal pelvis and ureter. Imaging is very essential for planning surgical intervention. Stones in 
such kidneys can be managed with nephrolithotomy and/or pyelolithotomy.
Keywords: accessory kidney, congenital anomalies, fused kidney, renal calculi, 
nephrolithotomy, pyelolithotomy

Introduction
A supernumerary kidney is an extremely rare congenital renal anomaly, defined by 
the presence of one or more extra kidneys. Less than 100 cases have been reported 
in the medical literature. True incidence cannot be estimated because of its infre-
quent occurrence, and fused supernumerary kidney is even rarer. It is an accessory 
organ with a distinct well-encapsulated capsule, vascular supply, and collecting 
system.1,2

It can be either attached to the ipsilateral native kidney or a completely 
separated kidney. It may have single or double ureters. They are usually asympto-
matic, but may rarely become symptomatic. A supernumerary kidney can be 
symptomatic due to the presence of stone.3 Although urinary stasis and recurrent 
UTI are the main risk factors, metabolic abnormalities have been suggested to 
contribute to stone formation. Stones in such kidneys with anomalous anatomy pose 
a particular challenge for the urologist.4
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Radiological imaging such as computed tomography 
(CT) or magnetic resonance imaging (MRI) is used to 
confirm the diagnosis as well as to identify the anatomic 
variation and abnormal vasculature.3 Here, we report a 
case of renal stones in the left fused supernumerary kidney 
with a single renal pelvis and ureter.

Case Presentation
A 19-year-old male patient presented to our clinic with the 
complaint of intermittent left lower abdominal pain of one-year 
duration and increasing in severity for the last two months. He 
does not have any comorbidities. There was no family history 
of kidney disease. His physical examination was unremark-
able. Routine laboratory investigations including CBC (com-
plete blood count), serum electrolytes, serum creatinine, BUN 
(blood urea nitrogen), and urinalysis were normal.

Abdominal ultrasound showed a hydronephrotic left kid-
ney with multiple stones. He further underwent computed 
tomography urography (CTU), which showed two fused left 
kidneys and a single right kidney (Figure 1A–D). The right 
kidney measures 11cm x 4.8cm and had normal anatomical 
findings. The cranially located kidney on the left side measures 
11.5 cm x 5.1cm and the caudal accessory kidney measures 
9cm x 4.3cm. The PCS (pelvicalyceal system) of the upper 
kidney was located anteromedially (Figure 1A) and that of the 
lower kidney was malrotated, facing anterolaterally 
(Figure 1B). There are two separate renal arteries (both arise 

from the aorta) and renal veins (Figure 2A and B). Multiple 
calyceal stones of varying sizes were seen in both left kidneys 
and one big obstructing stone (4cm x 2.2cm) in the common 
renal pelvis (Figure 2C). The left fused kidneys had a sepa-
rately draining calyceal system with a common extrarenal left 
pelvis and a single ureter (Figure 2D).

After informed consent, the patient was operated on. The 
intraoperative finding was two fused left kidneys in an “S- 
shaped” manner. The caudally placed supernumerary kidney 
was smaller in size and had a rotational anomaly, facing ante-
rolaterally. Both kidneys had a common renal pelvis and ureter 
which are located along their anterolateral aspect. There was a 
dilated renal pelvis with a palpable big stone inside 
(Figure 3A). Left pyelotomy was done, and there was commu-
nication between the two fused kidneys. So, we were able to 
access both kidneys through the common renal pelvis, and 
most of the stones were extracted (Figure 3B). Radial nephrot-
omy was also done to remove the remaining stones in the 
native kidney. A total of 13 stones were removed 
(Figure 3C), and a Double-J stent was placed. The patient 
was doing well, with an improvement of abdominal pain, 
during the subsequent follow-up visits. Postoperative control 
X-ray showed 1.5cm x 1cm residual stone (Figure 4). We 
decided on extracorporeal shock wave lithotripsy (ESWL) 
for the treatment of residual stone. Since ESWL is not available 
in our hospital, the patient was referred to another hospital 
where the service was available.

Figure 1 CT with Axial (A and B), Coronal (C), and Sagittal (D) views show two left fused kidneys with dilated PCS and multiple renal stones. The native kidney is located 
cranially and facing anteromedially (A). The caudally placed supernumerary kidney is malrotated, facing anterolaterally (B) as shown by arrows. 
Abbreviation: PCS, pelvicalyceal system.

https://doi.org/10.2147/RRU.S347328                                                                                                                                                                                                                                  

DovePress                                                                                                                                                

Research and Reports in Urology 2021:13 854

Berhe et al                                                                                                                                                            Dovepress

Powered by TCPDF (www.tcpdf.org)

https://www.dovepress.com
https://www.dovepress.com


Discussion
A supernumerary kidney is a very rare congenital renal 
anomaly. It is an accessory organ that has a similar struc-
ture and function to the native kidney. Its embryological 
development has not been fully understood. However, the 
reason can be an abnormally divided nephrogenic cord 
into two metanephric blastemas. As a result, two kidneys 

are formed on the same side with completely or partially 
duplicated ureteral bud.1–3,5

A supernumerary kidney is more common on the left 
side. It is distinguished from the ipsilateral native kidney 
by its smaller size and abnormal position (usually caudal 
to the native kidney). When located caudally, they are 
commonly associated with a bifid ureter.3,5 But in the 

Figure 2 CT shows two left renal arteries (superior- red arrow, inferior- black arrow) and single right renal artery arising from the aorta (A), and two left renal veins 
(superior- green arrow, inferior- yellow arrow) forming a common trunk before joining IVC (B). A 3D reconstruction shows left multiple renal stones (C), and separately 
draining calyceal systems with a common renal pelvis and single ureter on excretory phase as shown by the yellow circle (D). 
Abbreviations: RRA, right renal artery; LSRA, left superior renal artery; LIRA, left inferior renal artery; LIRV, left inferior renal vein; LSRV, left superior renal vein.

Figure 3 Intra-operative pictures (A–C). Fused left kidneys (relatively small caudally located SNK and normally placed NK) with single renal pelvis and ureter (A). Left 
pyelotomy site with access to both kidneys (dashed circle) (B). Multiple extracted renal stones (C). 
Abbreviation: NK, native kidney; SNK, supernumerary kidney.
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index case, the accessory kidney is located caudal to the 
native kidney with a common renal pelvis and ureter.

A supernumerary kidney is an accessory organ with a 
well-defined capsule, and a separate blood supply as well as 
collecting system. It may be attached to the ipsilateral native 
kidney by fibrous or parenchymal tissue. A duplex kidney is 
a common differential diagnosis, which may not have a 
separate blood supply and capsule.1,5,6 In the index case, 
the accessory kidney was partially fused with the native left 
kidney with a distinct collecting system uniting at the com-
mon renal pelvis and a separate blood supply.

A supernumerary kidney usually remains asympto-
matic. However, several associated conditions such as 
hydronephrosis, renal stones, infection, and renal neo-
plasms may cause symptoms such as abdominal pain, 
hematuria, fever, and abdominal mass.3 Our patient had 
vague abdominal pain due to hydronephrosis and multiple 
renal stones.

The most common associated congenital anomalies are 
horseshoe kidney, ectopic ureter, ureteral or vaginal atre-
sia, imperforate anus, coarctation of the aorta, ventricular 

septal defects, and meningomyelocele.1,3 Our patient had 
no such associated congenital anomalies.

Imaging such as ultrasound (US), CT scan, and MRI 
are essential to confirm the diagnosis. However, if surgical 
intervention is planned, CT angiography or MR angiogra-
phy is recommended to demonstrate the blood supply and 
the anatomical environment.1,3 To date, no simple US 
parameters for detecting renal abnormalities, especially 
small kidneys, have been reported. The small kidney 
may be screened by two-dimensional measurements on 
US examination using the cutoff value of the ratio of the 
estimated area of 74.26% or maximum renal length of 
4.97 cm.7

The management depends on the presence of asso-
ciated symptoms or pathologies of the supernumerary kid-
ney. No treatment is required unless the patient is 
symptomatic. Surgical intervention is challenging because 
of its peculiar vascular anatomy, and thus the correct 
diagnosis is of utmost importance for the individual 
patients.1,5 Stones and their treatment in the supernumer-
ary kidney have not been reported vastly in the literature.

Although urinary stasis and recurrent UTI are the main 
risk factors, metabolic abnormalities have been suggested 
to contribute to stone formation.4,7,8 Stones in such kid-
neys with anomalous anatomy pose a particular challenge 
for the urologist. The management should be individua-
lized, considering the function, location, and anatomy of 
the kidney, as well as the size and site of the stone. The 
possible surgical procedures include open surgery, ESWL, 
percutaneous nephrolithotomy (PCNL), ureterorenoscopy 
(URS), or laparoscopic surgery.3,4,9

URS is a minimally invasive technique with good stone 
clearance and fewer complications. Flexible URS is not 
widely available and it needs expertise as well as the need 
for a repeat procedure. PCNL in such kidneys is challen-
ging, due to the varied anatomy of the PCS and vascula-
ture. The chances of developing complications would be 
high and the surgeon’s unfamiliarity in accessing such 
kidney is also another problem. Laparoscopic surgery can 
be done for large and complex stones with better visuali-
zation and stone clearance, and pyeloplasty can be per-
formed simultaneously. But it’s not widely available and 
needs expertise.3,9,10

ESWL remains one of the effective and less invasive 
options for stones <2 cm in anomalous kidneys. Due to 
anatomic abnormalities, this technique is usually asso-
ciated with a low clearance rate and the need for auxiliary 
treatments.8–10

Figure 4 Postoperative X-ray shows a 1.5 x 1cm radio-opaque structure at the 
level of L4 and Double-J stent on the left side.
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Our patient had multiple and large stones in his left 
fused kidneys with moderate hydronephrosis and rota-
tional abnormality. Despite the abovementioned types of 
stone management, the only available treatment option we 
had was open surgical removal via pyelolithotomy with 
radial nephrolithotomy. So, the limitations related to our 
case are the unavailability of CT/MR angiography and 
other options of stone treatment in our setup.

Conclusion
A supernumerary kidney is an extremely rare congenital 
anomaly. The index case is even more unique in many 
aspects. First, the accessory kidney is fused to the native 
kidney. Second, the fused kidneys have a common renal 
pelvis and single ureter. CT/MR angiography is essential 
for the evaluation of its vascular anatomy and planning 
surgical intervention. Stones management in such kidneys 
should be tried with a less invasive procedure.
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