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Abstract

Bilateral collecting system duplication is a very rare abnormal-
ity, including the splitting of the ureteric bud. Complete ureteral 
duplication with two separate openings in the urinary bladder is 
also extremely rare. To the best of our knowledge, we present the 
first case of bilateral ureteral stones in bilateral duplicated col-
lecting system. 

Introduction

Duplicated collecting system is one of the most common 
congenital renal tract abnormalities, with the incidence of 
0.7% to 4%.1,2 It is characterized by incomplete fusion of 
lower and upper pole moieties resulting in incomplete or 
complete duplication of the collecting system.3 Most dupli-
cated systems are asymptomatic and being diagnosed inci-
dentally. Bilateral collecting system duplication is a very 
rare abnormality, including the splitting of the ureteric bud.4 

Complete ureteral duplication with two separate openings 
in the urinary bladder is also extremely rare.3 To our knowl-
edge, we report the first case of bilateral ureteral stones in 
bilateral duplicated collecting system: the left incomplete 
and the right complete ureteral duplication with two sepa-
rate openings into the bladder and ureterocele formation.

Case report

A 44-year-old man presented with a 5-day history of severe 
bilateral flank pain. There was no operation and extracor-
poreal shock wave lithotripsy in history. His abdomen was 
unremarkable and no costovertebral angle tenderness was 
appreciated in physical examination. Laboratory analysis 
revealed as a serum creatinine 0.9 mg/dL, hemoglobin 
14.8 g/dL, and normal urine test. Computed tomography 

(CT) scan showed bilateral distal ureteral stones: 8 mm in 
the left and about 2 cm in the right ureter with bilateral 
duplicated collecting system; the ureter draining the upper 
pole of right kidney was dilated (Fig. 1).

Preoperatively, we considered a diagnosis of bilateral 
incomplete ureteral duplication according to CT findings. 
During cystoscopy, edematous appearance was seen in the 
bladder trigone and bilateral ureteral orifices were seen in 
normal locations. In the left ureterorenoscopy, a 8-mm ure-
teral stone was detected at the junction of the duplicated 
ureters and laser lithotripsy was performed (Fig. 2). No stone 
was found in the right ureter during ureterorenoscopy. A 
bulging was detected near the right ureter and ureterocele 
was suspected as initial diagnosis. After transuretral resec-
tion of the bulging area, the second ureteral orifice, which 
is a part of complete duplicated system on the right side, 
became visible (Fig. 3). There were 3 stones, the largest of 
about 1 cm in diameter, in the right ureter and the system 
was dilated. Stones were fragmented with laser litotriptor 
and removed from the ureter using foreign body forceps. 
The postoperative period was uneventful and the patient 
was discharged on the postoperative day 1.

Discussion 

Duplicated collecting system is one of the most common 
congenital anomaly of the urinary tract.1,2 Incomplete dupli-
cation is three times more common than complete duplica-
tion. Complete ureteral duplication is more rarely observed 
when compared with single ureter or partial duplication. 
Embryologically, duplication occurs when two separate ure-
teric buds arise from a single Wolffian duct. Interestingly, 
and explaining the Weigert-Meyer rule, the future lower pole 
ureter separates from the Wolffian duct earlier and migrates 
superiorly and laterally as the urogenital sinus grows.5 

The terminology surrounding duplex kidneys has been 
conflicting. A standardized terminology was drawn up 
in 1984 by the American Academy of Pediatrics (AAP), 
and this has been widely adopted.6 Most duplicated sys-
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tems are asymptomatic and being diagnosed incidentally. 
Presentation of duplication is variable and highly dependent 
on age. The most common clinical presentation is recurrent 
urinary tract infection in childhood.7 Therefore the dupli-
cated collecting system could be a differential diagnosis in 
pediatric urinary tract infections. Vesicoureteral reflux and 
flank pain with the obstruction could be seen in childhood 
and adults. Hematuria and stone formation are other symp-
toms especially in adults. Complete duplication may result 
in an ectopic ureter implanted into the urethra and vagina 
causing urinary incontinence and ureterocele.8 

Kidney morphology, ureter status, and renal function 
should be shown with imaging modalities. Intravenous 
urography can be used for renal function evaluation, but 
not sensitive for demonstrating kidney morphology and 
ectopic orifices. Spiral CT urography is a good choice for 
demonstrating the ectopic orifice and it can inform urinary 
tract morphology and renal function. Magnetic resonance 

urography is a good alternative for evaluating urinary tract in 
children without the utilization of ionizing radiation. Urinary 
stone formation is a potential comorbidity which can be 
observed in patients with duplicated systems.3 There are few 
reports, including patients with urinary stone and duplicated 
systems, with coexisting ureterocele.1-3 Besides, complete 
ureteral duplication with two separate openings in the uri-
nary bladder is extremely rare. To the best of our knowledge 
our patient presents the first case of bilateral ureteral stones 
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Fig. 1. Computed tomography scan of bilateral duplicated ureters.

Fig. 2. The junction of the left duplicated ureters.

Fig. 3. After the transurethral resection, image of right complete ureteral 
duplication with ureterocele formation. 
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endourological treatment of bilateral ureteral stones

in bilateral duplicated collecting system; the left incomplete 
and right complete ureteral duplication with two separate 
openings into the bladder and with ureterocele formation.9

In the recent patient, during cystoscopy we could see 
single ureteral opening on the right side and there was no 
ureteral stone during ureteroscopy. However we wanted 
to be sure there was another ureteral opening and decided 
to resect the bulging area next to the right visible ureteral 
orifice. Finally we found the second right ureteral orifice of 
the right complete duplex system and performed uretero-
renoscopy and laser lithotripsy. Although we successfully 
removed stones without complications on both sides, right 
ureteral stones might have been left behind had we not 
decided to resect the urinary bladder tissue. 

Conclusion

Since the success and complication rates may negatively 
affect patients with urinary stones and coexisting anomalies, 
clinicians should be alert for potential rare anomalies of 
the urinary system before surgical procedures. Preoperative 
careful radiologic evaluation of patients with rare coexisting 
anomalies of the urinary system is crucial before deciding 
on other surgical moves intra-operatively.  
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