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Abstract 
Background: Ureterocele is a cystic dilatation of the intravesical part of the ureter. Duplex system ureterocele is rare and occur more in females. 

Patients usually present with recurrent abdominal pain and urinary tract infection. The diagnosis and the treatment of duplex system ureterocele 
in women may pose diagnostic and therapeutic dilemma. We report a case of duplex system ureterocele in a woman highlighting diagnostic and 
therapeutic challenges. 

Case report: This is 18-year-old woman who presented with recurrent right flank pain, intermittent fever of 7months duration and lower urinary 
tract symptoms. There was right renal angle tenderness on abdominal examination. Abdominopelvic ultrasound and computerized tomographic scan 
urogram (CTU) revealed right hydronephrosis and a ureterocele. Accurate diagnosis was missed by all the imaging studies done. She had excision of 
the ureterocele and common sheath reimplantation of the two ureters on account of duplex system ureterocele. She had uneventful recovery. The 
urethral catheter, stents, drain and the stitches were remove 15 and 16 days postoperatively. She was discharged 20 days post operatively. 

Conclusion: Duplex system ureterocele may present with recurrent pyelonephritis. Computerized tomographic scan urogram is necessary 
for accurate diagnosis. There may be diagnostic and or therapeutic challenges. Common sheath ureteral reimplantation is associated with good 
outcome. 
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Introduction 
Ureterocele is cystic dilatation and outpouching of the intra 

vesical part of the ureter [1]. The incidence of ureterocele in the 
new born range from 1/500 to 1/4000 and female are affected 
4-7times more than males [2]. Duplex system ureterocele occur in 
1% of the population and in relation to upper moiety ureter in 80% 
of the cases [3]. Bilateral ureterocele occur in 10% of the cases [4]. 
When the diagnosis is missed in childhood, the patients may later 
present with recurrent infection, septicemia, stone and renal failure 
[5]. High index of suspicion is required for accurate diagnosis 
[5]. Embryologically, duplex system arises when 2 ureteric buds 
emerge from the distal part of mesonephric duct. The future lower  

 
moiety ureter separates from the Wolffian duct early and attaches 
to the future urinary bladder in the urogenital sinus superior 
laterally acquiring short intravesical course making it prone to 
reflux [1]. While the upper moiety ureteric bud separates lately 
from the mesonephric duct, therefore acquiring long intravesical 
course and draining into the urinary bladder inferior and medial to 
the lower moiety ureter [1]. The upper moiety ureter is associated 
with ectopia and ureterocele as postulated in the Weighert-
Meyer rule [6]. However, Stephen described an exception to this 
rule [7]. Stephen’s ectopic pathway states that the ectopic ureter 
may not only insert distal to the normal ureteric orifice but may 
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insert superior-medially violating Weighert-Meyer rule [8,9]. The 
development of ureterocele has been linked to failure of Chwalla 
membrane to perforate at the utero-trigonal junction leading to 
the obstruction and cystic dilatation of the intravesical ureter [1]. 
Is not all ureterocele that are obstructed, therefore other theories 
that try to explain the development of ureterocele include aberrant 
signaling, incomplete muscular development and that of dilatation 
of the intramural ureter [6]. Ureterocele is classified in relation to 
the renal unit or configuration, and location of ureteric orifice [1]. In 
relation to the renal unit, ureterocele can be single -system or duplex 
system ureterocele. Intravesical (orthotopic) is typically associated 
with single system in adults [5] while extravesical (ectopic) is 
associated with duplex system in children [10]. However, based on 
the configuration and location of the ureteric orifice Stephen sub 
classify it into cecoureterocele, stenotic, sphincteric , sphincters-
stenotic, blind and obstructed ureterocele [8]. In cecoureterocele, 
the opening is intravesical but its portion protrude permanently 
in the bladder neck or urethra giving rise to symptoms of bladder 
outlet obstruction [1]. This differs from intravesical ureterocele 
that prolapse with voiding into the bladder neck or urethra causing 
obstruction [10]. The classification based on the location of the 
ureteric orrifice as intravesical or ectopic is widely used due to 
its therapeutic implications. On abdominopelvic ultrasound scan, 
there may be upper moiety hydronephrosis and cystic outpouching 
in the urinary bladder giving rise to cyst in cyst appearance [1]. 
Micturating Cystourethrogram may show filling defect and ureteric 
reflux in duplex system ureterocele [1]. 

Intravenous urogram may show cobra head deformity and 
drooping lily sign in duplex system [1]. Occasionally, the entire 
kidney may not show evidence of excretion on urogram creating 
a diagnostic dilemma [5]. The most accurate diagnosis can be 
established by CTU with 3-dimensional reconstruction [11]. 
The duplex system, ureterocele, hydro-ureteronephrosis of the 
upper moiety and reflux of the lower moiety ureter and status of 
the contralateral kidney can be well delineated with or without 
renal scintigraphy using Dimercaptosuccinic acid (DMSA) [12]. 
Transurethral endoscopic deroofing is indicated when there 
is obstruction or infection with good upper moiety function 
and absence of reflux [1]. The main stay of the treatment of 
symptomatic duplex system ureterocele is excision and common 
sheath reimplantation with or without upper moiety nephrectomy 
when the moiety is nonfunctioning [1]. Open or laparoscopic pyelo-
ureterostomy or uretero-ureterostomy can be done proximally or 
distally when there is desire to leave the intravesical part intact 
[13,14]. Transurethral endoscopic treatment is associated with the 
need for secondary intravesical treatment of ureterocele and reflux 
when done as the initial procedure. The indications for secondary 
treatments include presence of reflux, persistent hydronephrosis, 
recurrent febrile urinary tract infection and non-functioning upper 
moiety [1,13]. Therefore, appropriate diagnosis and treatment 

of duplex system is challenging. No previous study or report on 
ureterocele from our environment. We report a case of duplex 
system ureterocele in 18-year-old lady who had excision of the 
ureterocele and common sheath reimplantation .

Case report
Our patient is an 18-year old lady who presented with recurrent 

right flank pain and intermittent fever of 7 months duration. There 
was associated storage and voiding lower urinary tract symptoms 
characterized by urgency, frequency, nocturia, poor urinary stream, 
straining and incomplete voiding. General examination was normal. 
There was right renal angle tenderness. Kidneys were not ballotable. 
The vaginal and rectal examination findings were normal. She had 
abdominopelvic ultrasound which revealed severe hydronephrosis 
of right upper moiety, mild-moderate hydronephrosis of the 
lower moiety system (Figure 1), and a cyst in cyst appearance in 
the bladder consistent with ureterocele (Figure 2). Intravenous 
urogram revealed normal excretion in the left kidney and persistent 
nephrogram on the right and a filling defect in the region of the 
bladder consistent with severely obstructed right kidney and a 
ureterocele respectively (Figure 3). Computerized tomographic 
scan urogram revealed right hydronephrosis of the duplex system, 
cystic filling defect in the urinary bladder measuring 75 mm × 54 
mm with characteristic cyst in cyst appearance (Figure 4). The 
duplex system was missed preoperatively. Urinalysis revealed 
hematuria of 3+, urine microscopy showed no microbial growth, 
electrolyte urea and creatinine were within normal limits. Packed 
cell volume was 32%, white blood count was 5.9 ×103 u/L, platelet 
count of 418× 10 3. She had abdominal exploration, excision of the 
ureterocele, ureteral plication of the distal part of the lower ureter 
and common sheath reimplantation of the 2 ureters (Figure 5). The 
two ureters were internally stented with size 10 and 8 Nasogastric 
tubes for upper and lower moiety ureters respectively (Figure 
6). The ureteric stents were attached to the urethral catheter to 
facilitate removal without need for cystoscopy. The retroperitoneal 
drain was placed. The intraoperative findings were hydronephrotic 
upper moiety ureter in duplex system inserting in to the urinary 
bladder below and medial to the lower moiety ureter (Figure 6). 
Cystic dilatation of the intravesical part of hydronephrotic ureter 
with stenotic orifice prolapsing into the bladder neck (Figure 6). 
The lower moiety internal ureteric orifice was located superior to 
the stenotic ureterocele (Figure 6), as described in Weighert-Meyer 
rule. She had intravenous antibiotics, fluid and analgesics for 48 
hours. She was started on oral feeds subsequently. Ureteral catheter 
and drain were removed 15 days postoperatively, stitches were 
removed 16 days post operatively and patients was discharged 20 
days postoperatively. She reported an episode of abdominal pain 
after discharged which resolved with analgesics and antibiotics. 
Post-operative ultrasound revealed decompressed upper moiety 
collecting system and collapsed lower moiety system (Figure 7). 
She is Presently 24 months after the procedure with no complaint.
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Figure 1: Renal scan showing normal left kidney and right severe hydronephrosis of the upper moiety and mild to moderate hydronephrosis 
the lower moiety system due to compression by the upper moiety.

Figure 2: Urinary bladder scan showing ureterocele with the ureteral orifices and cyst in cyst appearance.

Figure 3: intravenous urogram (IVU) showing normal excretion on the left (L), persistent nephrogram phase of the obstructed right kidney 
(upper and lower moiety) and filling defect in the cystogram phase consistent with ureterocele.
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Figure 6: Intraoperative picture of the duplex system after ureterocele excision and common sheath reimplantation (A). B Is the surgical 
specimen demonstrating ureterocele cavity and lower pole ureteral lumen.

Figure 5: Intraoperative picture showing decompressed stenotic intravesical ureterocele medial and below an intubated lower moiety ureter. 
The ureterocele is adjacent to bladder which make it possible for the obstructed huge ureterocele to prolapse into the bladder neck during 
voiding.

Figure 4: Coronal and axial views of computerized tomographic urogram showing the duplex system and cyst in cyst appearance.
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Figure 7: Pre and post-operative Ultrasounds of the Right Kidney showing collapsed lower moiety and decompressed upper moiety.

Discussion 

Ureterocele is cystic dilatation of the intravesical ureter [1]. It 
may rarely be associated with duplex system and is more common in 
females [3]. In adult it presents with recurrent urinary tract infection. 
Imaging studies are the main stay of establishing the diagnosis [3]. 
Computerized tomographic scan urogram offer the best chance for 
accurate diagnosis [11]. The treatment can be endoscopic or open. 
Endoscopic deroofing is curative when the upper pole moiety is 
functioning normally [13]. Common sheath reimplantation offers 
the best chance when there is associated reflux [1]. The diagnosis 
can be missed by initial imaging using ultrasound and intravenous 
urogram. Secondary surgical procedures may be required when 
endoscopic incision is done to drain and obstructed or infected 
system [10]. Our patient is a female which is in agreement with 
what was reported in literature that duplex system ureterocele in 
common in female [1]. Our patient is an adult and presented with 
recurrent febrile pyelonephritis as reported by the previous studies 
[1,4,5]. The index patient had intravesical sphinctero-stenotic 
ureterocele which prolapse into the bladder neck with voiding 
leading lower urinary tract symptoms as reported in the literature 
[1,3]. The diagnosis might be challenging and pose dilemma as 
reported by the previous studies [5,15]. The abdominopelvic 
ultrasound suggests hydronephrosis and ureterocele, no suggestion 
of duplex system. Both upper and lower moiety systems showed 
hydronephrosis due to the compression of the obstructed upper 
moiety on the lower moiety leading to obstruction as reported in 
the literature [1]. This also impacted on the appearance of the right 
kidney as persistent nephrogram phase. The lower moiety could 
not be opacified by the contrast this led to the absence of drooping 
lily sign. The CTU done revealed hydronephrosis and ureterocele 
but the duplex system was missed as it is more obvious with 
reconstructed images as 3D reconstruction is not done routinely. 
The intraoperative finding of the duplex system ureterocele in 
which the upper moiety ureter inserted into the bladder below and 

medial to the lower moiety ureter is consistent with Wiegert-Meyer 
rule [1]. The rule states that in duplex system the upper moiety 
ureter drain into the urinary bladder inferior and medial to the 
lower moiety ureter and is prone to ureterocele and ectopia while 
the lower moiety ureter drain into the bladder superior laterally 
and is prone to reflux [1,6]. 

Excision of the ureterocele and common sheath reimplantation 
was done for our patient as reported in the literature [1,4]. This 
offers good chance for normalization of the renal function noted in 
the post-operative ultrasound scan. The index case has good upper 
moiety function, so does not require upper pole nephrectomy. The 
ureterocele was big and the ureter was massively hydronephrotic 
and lower moiety had short intramural course and open. These 
made our patient unsuitable for endoscopic deroofing. Such 
patients have high incidence of reflux post endoscopic treatment 
and the need for secondary treatment inform of common sheath 
reimplantation [10]. The patients had good outcome from the open 
treatment as reported by the literature [4,5]. She had an episode 
of urinary tract infection I month after the surgery. This coincides 
with the time the system is regaining its tone and function. The 
limitations of this study include case report, rarity and lack of 
experience with various options of treatments, endoscopic, upper 
pole nephrectomy, common sheath reimplantation and short 
period of follow up. 

Conclusion
Duplex system ureterocele may present with recurrent urinary 

tract infection in women. Accurate diagnosis may be missed by 
imaging studies but computerized tomographic urogram with 
3-dimensional reconstruction will delineate the pathology with 
certainty. Common sheath reimplantation is associated with good 
outcome.
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