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Abstract
Duplication of collecting system is one of the most common upper urinary tract anomalies, affecting 
around 15% of the population. In the duplicated system, kidney has two pyelocaliceal systems and 
it is associated with a single ureter or with a bifid ureter (partial duplication) or, in the case of 
a complete duplication, with two ureters (double ureters) that drain separately into the urinary 
bladder. In this last case, usually, ureters follow the “Weigert-Meyer Law” according to which, upper 
pole ureter drains medially and inferiorly compared to lower pole ureter that drains in bladder 
in orthotopic position, laterally and superiorly compared to the other one. Partial duplication can 
be associated with two problems: pelvi-ureteric junction obstruction and retrograde peristalsis of 
urine in the two ureters as “Yo-Yo phenomenon”. We describe a case of a 20 years-old woman who 
accessed to our department for right flank pain and fever. CT-scan showed incomplete duplication 
of right collecting system with hydronephrosis and thinned cortical of lower kidney moiety. Patient 
was successfully treated in conservative way.
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Case Presentation
A 20 years-old female patient accessed to our department for right flank pain and fever. Renal 

colic or acute pyelonephritis was suspected and the patient performed an abdomen ultrasound 
showing right hydronephrosis and then abdominal contrast CT-scan. The CT-scan was negative 
for calculi or renal infectious signs, but revealed incomplete duplication of right collecting system 
with hydronephrosis and thinned kidney cortical of lower moiety (Figure 1). Blood tests were in 
normal range, no leucocytosis, creatinine was normal (0,55 mg/dl). Urine culture test was positive 
for Klebsiella pneumonia and targeted antibiotic therapy was started with rapid fever resolution, 
but without pain relief. On the basis of CT-scan that showed thinned renal cortical of lower pole. 
In order to solve painful symptoms, we decided to perform retrograde pyelography and to insert a 
double J ureteral stent, putting it into the lower kidney system as showed in (Figure 2). In immediate 
post-operative days, the patient referred resolution of flank pain, so we organized an outpatient 
dynamic kidney scintigraphy with Tc99m-DTPA (diethylenetriaminepentacetate). Scintigraphy, 
performed with double J stent, showed a good renal function, normally divided between the two 
kidneys with a good filtration function of lower right kidney collecting system. However, a couple of 
weeks after stenting insertion, the patient accessed to our department for flank and abdominal pain. 
Ultrasound and CT-scan showed slight hydronephrosis and correct insertion of the ureteral stent. 
Despite analgesic therapy, the patient was intolerant to the stent, therefore in accordance with the 
patient, we decided to position percutaneous nephrostomy. We obtained fast and good resolution 
of painful symptoms. After one month, we performed a surgical treatment of latero-lateral inter-
ureteropelvic anastomosis; we did not performed reduction of redundant dilated renal pelvis. We 
inserted a double J 7 Fr ureteral. The patient received adequate analgesic therapy because she had 
a low pain tolerance. After one month, we removed the ureteral stent with complete resolution of 
symptoms. A CT-scan performed after 18 months of regular follow-up revealed a moderate dilated 
right lower pole pelvis (compatible with previous dilatation) with a good filtration and excretion 
right kidney function (Figure 3).

Discussion
Ureteral duplication is one of the most common renal abnormalities. It can be unilateral or 

bilateral and sometimes it is associated with other genitourinary tract anomalies [1]. Bifid ureter 
(or incomplete ureteral duplication) may be associated complete duplication of contralateral ureter, 
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congenital hydronephrosis, Goltz’s syndrome, cephalad-renal ectopia 
and duplication of pelvis [2]. In two-thirds of the cases, ureteral 
duplication is incomplete and ureter-ureteral reflux may occur in 
more than 80% of cases. Severe reflux may be associated with a loss of 
cortical function in the affected renal segment [3]. Partial duplication 
is reported to be twice more common in females and on the right 
side, it is usually diagnosed in young adults and most of the cases 
show hydronephrosis and recurrent UTI, as in our case. During fetal 
age, the most common cause of hydronephrosis is represented by 
pelvi-ureteric obstruction, with 60% to 80% of cases and duplication 
of renal collecting system is the most common upper tract anomaly 
with a female: male ratio of 2:1. Embryologically, duplication occurs 
when two separate ureteric buds arise from a single Wolffian duct 
(mesonephric duct) [4]. Due to the future lower pole ureter separating 
from the Wolffian duct earlier, it migrates superiorly and laterally as 
the urogenital sinus grows and becomes the upper pole moiety [5]. 
Despite this migration of the upper tract, the insertion maintains 
the original embryologic relationship inferiorly, and thus the upper 
pole moiety ureter drains infero-medial to the normal lower moiety 
ureter (Weigert-Meyer Law). The ectopic insertion often has an 
ureterocoele that obstructs its own collecting system, and can distort 
the orthotopic lower pole moiety insertion such that it is prone to 
reflux [6]. Uretero-ureteral reflux, also known as yo-yo phenomenon, 
is a common but transitory condition. It is less frequently observed 
because the images obtained during excretory phase, do not record 
the event [7]. It should be suspected when there is asymmetric 
dilatation of ureters. Uretero-ureteral reflux prevents the urinary 
tract from ever being completely drained and is responsible for flank 
pain, renal colic symptoms and recurrent urinary tract infections, 
frequently associated with partial duplication of ureters. In our case, 
probably, the patient had both reflux, that could explain cyclic and 
not continuous flank pain and recurrent urinary infections and fever, 

and pelvi-ureteric junction obstruction showed by contrast CT-scan 
that revealed hydronephrosis and excretion delay [8]. However, 
kidney scintigraphy performed with double J stent inside, showed a 
good renal function. Some authors suggest that the standard surgical 
treatment of symptomatic ureteral duplication (flank pain, recurrent 
urinary infections, fever) may be heminephrectomy to reduce the 
risk of urosepsy in patients with ureteral reflux [9]. In this case, 
our patient was young (20 years old), renal function was conserved 
bilaterally, and this suggested us, in accordance with the patient, 
to perform a conservative surgical treatment. Firstly, we inserted a 
ureteral double J in lower hydronephrotic collecting system assisting 
on the one hand to fever resolution but on the other hand to recurrent 
flank pain with slight upper collecting system dilatation: we think it 
could be associated with the partial mechanical obstruction due to 
stent at the ureteral bifurcation point [10]. In fact, after stent removal 
and positioning of percutaneous nephrostomy, we had rapid pain 
resolution, confirming our theory. We decided to perform latero-
lateral inter-ureteropelvic anastomosis obtaining good kidney 
drainage and complete resolution of pain and recurrent urinary 
infections.

Conclusion
Duplication of renal collecting system in adult is usually 

asymptomatic and its diagnosis is often incidental. When the 
condition becomes symptomatic, the management can require a 
different approach to obtain a good clinical and functional outcome.
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Figure 1: (A and B) Contrast CT-scan shows hydronephrosis of right kidney 
lower system with incomplete duplication of right collecting system.

A B

Figure 2: A) Retrograde pyelography showing incomplete duplication (bifid 
ureter) with duplication of right collecting system; B) Double J ureteral stent 
positioned in right hydronephrotic lower kidney system.

Figure 3: Constrast CT-scan performed after 18 months of follow-up showed 
a moderate dilated right lower pole pelvis (compatible with previous dilatation) 
with a good right kidney function.
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