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Ureteral Triplication Associated With Upper Pole 
Ureteropelvic Junction Stenosis

Nebil Akdogana, Fatih Gokalpb, c, Volkan Izola, Nihat Satara

Abstract

Triplication of ureter (TU) is a rare but important disease occurring 
in children. TU occurs with the early division of the ureteric bud or 
with three buds arising from mesonephric duct. It is commonly asso-
ciated with other urological anomalies such as contralateral ureteric 
duplication, ureteral ectopia and renal dysplasia. Our case is a 3-year-
old girl who presented with right triplex ureters and ureteropelvic 
junction (UPJ) obstruction of the upper pole. Diagnostic tools used in 
our case study were ultrasound (US), retrograde pyelography and CT 
urography for imaging. CT urography is a useful diagnostic tool for 
pediatric patients because it gives more information about anatomi-
cal details.
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Introduction

Ureteral anomalies are an important but seldom occurring in 
childhood. Ureteral duplication is the most common form of 
anomaly. It may be associated with urinary symptoms due to 
ureterocele or reflux while following the Meyer-Weigert law 
(the laterocranial ostium corresponds to the caudal renal pel-
vis and the mediocaudal ostium to the cranial renal pelvis) but 
is also compatible with a normally functioning renal system 
when both ureters enter orthotopically. Triplication of the ure-
ter (TU) is an extremely rare anomaly and does not always 
follow this law. It was first described by Wrany in 1870 [1] and 
was classified into four groups by Smith in the 1940s [2]. Type 
I, the most common form, occurs when all three ureters drain 
into different orifices [3]. Triplication can occur in conjunction 
with other urological anomalies such as ureteral ectopia and 
renal dysplasia. Our case study is a 3-year-old child who pre-

sented with ureteric triplication and upper pole ureteropelvic 
junction (UPJ) obstruction.

Case Report

A 3-year-old girl with dysuria and fever was referred to the 
urology clinic with recurrent urinary infections. Physical ex-
amination was ordinary and the patient was fit and also had no 
relevant medical history before. Ultrasound showed right hy-
dropyonephrosis due to UPJ obstruction and a possible duplex 
system and regular left system. We inserted a percutaneous 
nephrostomy to drain the collecting system. The patient was 
received broad-spectrum antibiotics. CT urography showed 
right triplication of the ureter and the upper moiety had se-
quelae of chronic obstruction: parenchymal thinning and right 
hydronephrosis due to UPJ obstruction. Radiological renal 
scans showed reduced functioning right upper pole and renal 
scarring because of obstruction.
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The patient underwent cystoscopy and retrograde pyelog-
raphy for the confirmed right UPJ obstruction. The cystoscopy 
revealed two right orifices, one of which opened ectopically 
at the bladder neck while the other consisted of an incomplete 
separation of two ureters opening into one orifice in the ortho-
topic position and one on the left. This configuration matched 
the Type II Smith classification as seen in Figure 1. Retrograde 
pyelography showed triple ureters visualized on screen. Figure 
2 shows right ureteral triplication and the obstructed uretero-
pelvic junction.

We performed open pyeloplasty for UPJ obstruction of 
the upper pole. The ectopic ureter was re-implanted according 
to the Leadbetter-Politano technique during the same opera-
tion. The operating time was 180 min. The postoperative pe-
riod was uneventful, and the girl was discharged after 6 days. 
The patient had complained recurrent urinary tract infection 
(UTI) after 4 months. The control images showed right hy-
dronephrosis of upper pole and non-functioning upper pole 
on renal scan. The patient underwent laparoscopic hemineph-
roureterctomy. There were no perioperative and postopera-
tive complications. The patient discharged after 4 days when 
symptoms relieved and the patient was asymptomatic at the 
6-month follow-up.

Discussion

TU is a very rare congenital anomaly of the urinary tract. TU is 
assumed to occur either as a result of early division of the ure-
teric bud or when three buds arise from the mesonephric duct 
at around the fifth week of gestation. TU was classified into 
four groups by Smith in 1946 [2] and more than 100 known 
cases have been reported in the literature. Type I is three sepa-
rate ureters opening with different attachments to the bladder 
and accounts for 35% of triplications. Type II is incomplete 
separation with two ureteral orifices (21%). Type III is a trifid 
ureter with all three joining and draining into one ureteral ori-
fice (31%). Type IV is two ureters one of which is an inverted-
Y bifurcation resulting in three orifices (9%).

TU is seen frequently associated with other urological 

anomalies such as contralateral ureteric duplication, ureteral 
ectopia, vesicoureteral reflux (VUR) and renal anomalies. The 
most common associated malformation is contralateral ureter 
duplication (37%) followed by ureteral ectopia (28%), renal 
dysplasia (8%) and reflux [4-7]. In additionally, number of ure-
teral anomalies rarely associated with UPJ obstruction and has 
been reported only a few cases. In our case, TU was associated 
with UPJ obstruction of upper pole [6, 8, 9]. TU is commonly 
symptomatic and presents with urinary tract infections, uri-
nary incontinence, abdominal or flank pain. Only 8% of cases 
remain asymptomatic. TU is rarely associated with recurrent 
acute epididymitis [10].

Several assessments are needed before surgery. Diagnos-
tic tools include ultrasonography, CT urography, magnetic 
resonance urography, renal scan and retrograde pyelography. 
Ultrasound is a common tool for diagnosing urinary tract ob-
struction, stones or infection because it is a procedure that is 
both inexpensive and easy to perform, which is why it is used 
extensively. However, it is not always able to determine the 
number of collecting systems. Intravenous pyelography may 
be useful in defining the abnormal anatomy and determining 
the number of ureters [11]. CT urography gives more informa-
tion about the collecting systems and renal parenchyma, but 
the procedure involves contrast dye and radiation, thus lim-
iting its practicability in children. Magnetic resonance urog-
raphy offers a higher resolution compared to ultrasonography 
and provides more anatomic details about the kidney than a 
MAG-3 renal scan in addition to morphological information. 
Furthermore, it does not involve the use of ionizing radiation 
[12-14]. Magnetic resonance urography has been recently de-
scribed as an additional diagnostic tool for pediatric urological 
cases [12, 15].

TU is typically treated using surgery, depending on the 
clinical presentation. The treatment of TU is most often indi-
cated in cases of obstruction, ureteral ectopy, vesicoureteral 
reflux and recurrent infections when there is a risk of renal 
damage. Early operative therapies such as ureteral re-implan-
tation and subureteral injection for the ureteral ectopia or 
vesicoureteral reflux can prevent loss of renal function. Hem-
inephrectomy with the removal of the abnormal ureters has 

Figure 2. Retrograde pyelogram demonstrates triplicate of ureters and ureteropelvic junction obstruction of upper pole.
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been shown to be effective for persistent UTIs due to non-
functioning moiety.

Conclusions

Ureteral triplication is a rare but important disease associ-
ated with renal anomalies due to causing loss of renal func-
tion. UPJ obstruction could be rarely associated with number 
of anomalies. CT urography is an important imaging modality 
to diagnose number of anomalies and for using preoperative 
planning. But it has still limitations for using childhood.
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