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Introduction: and importance: Bilateral complete ureteral duplication is a rare urinary tract abnormality and
presence of unilateral ectopic ureter makes it a rarest entity. Continuous urinary dribbling with normal voiding
pattern and recurrent UTI are frequent presenting complains in case of ectopic ureter. Long term childhood
problem of urinary incontinence with delayed diagnosis in adult in this case makes it a perfect case to report.
Presentation of case: We present a case of 17-year-old girl with continuous urinary dribbling and constant wetting
with normal voiding pattern since childhood. She also had recurrent history of urinary tract infections.
Clinical findings and investigations: Local external examination of genitourinary system was found to be normal.
There were skin lesions on buttocks and thighs suggestive of urine dermatitis. There were no examination
findings of other congenital anomalies. Complete blood count, Renal function test, Serology, Urine R/ME, Urine
culture and sensitivity, Ultrasound abdomen and pelvis, Computed Tomography scan, intraoperative cystoscopy
were done.

Intervention and outcome: Right upper pole hemi nephroureterectomy was performed. She was post operatively
managed with IV Fluids, antibiotics, analgesics, antipyretics and antiemetics. She is asymptomatic now and
regularly followed up on OPD basis.

Relevance and impact: Congenital abnormalities of the genitourinary system like ectopic ureter should be clini-
cally suspected in case of persistent urinary problems like urinary dribbling with normal voiding pattern and
recurrent urinary tract infections. Upper pole heminephrectomy is an ideal choice of treatment in case of
nonfunctional upper moiety. This case emphasizes the early detection of genitourinary abnormalities and provide
the perspective on late diagnosis and management in such cases.

1. Introduction complete duplication was present in < one third of the duplicated sys-
tems and bilateral duplex systems were present in 0.3% (16) patients
[3]. Duplex collecting system is autosomal dominant in inheritance with
incomplete penetrance [4]. Single mesonephric duct developing two
separate ureteral buds best explains the development of complete duplex

system with duplicated ureters inserting separately into the urinary

1.1. Background and rationale

Ureteric duplication is urinary tract anomalies with the incidence in
between 0.5% and 3%. Union of two proximal branches of ureter occurs

before inserting into the bladder in partial duplication while two ureters
insert separately into the bladder in complete one with later being rarer
type [1]. Duplication of ureter is more common in female than male with
higher prevalence in Caucasian females [2]. In a study of 5196 children
and adults, the duplex systems were present in 1.8% (95) of the patients;
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bladder [5]. An ectopic ureter is one that inserts outside of bladder
trigone. Incidence of ectopic ureter is 1 in 2000-4000 with female to
male ratio of 2-6: 1 [6]. Lower pole ureter is more prone to reflux as it
makes a shorter tunnel into the bladder while the anomalous insertion of
the upper pole ureter makes it more prone to obstruction [7]. In our
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case, there was obstruction in the upper pole ureter presenting as
hydroureteronephrosis in right side only. Here, we present a case of a
17-year-old girl who had presented with a history of continuous urinary
dribbling and recurrent urinary tract infections. This case emphasizes
the early detection of genitourinary abnormalities and provide the
perspective on late diagnosis and management in such cases (see
Figs. 1-9).

1.2. Guidelines: SCARE 2020 paper

This case report has been reported in line with the SCARE Criteria
[8].

1.3. Patient information: demographics and presentation

A 17-year-old female, unmarried student, hindu by religion pre-
sented with the chief complain of continuous dribbling of urine since
childhood and had to change 6 to 7 pads per day. However, she had
normal voiding pattern and had no history of fever, burning micturition,
dysuria, blood in urine, per vaginal bleeding and discharge at the time of
presentation. She was deprived of necessitated health checkup and
services due to financial restraints.

1.4. Past medical and surgical history
She had history of recurrent UTI which was treated in local medical

centers. She had no known history of TB, Hypertension, Diabetes Mel-
litus. She had no surgical interventions done in the past.

1.5. Menstrual history
Menarche (k) = 15 years Menstrual cycle = 3-4 days/28 + 2 days

Regular, 4-5 pads partially soaked.
Dysmenorrhea absentIntermenstrual bleeding absent.

1.6. Drug and allergy history

No history of long-term drug intake and no known allergies till date.

1.7. Family history

She had no history of similar illness in the family.

Fig. 1. USG image of right kidney showing dilated upper moiety and normal
lower moiety.
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Fig. 3. CT IVU showing dilated upper moiety pelvicalyces in right side.

1.8. Social history

Does not consume alcohol, smokes 4 to 5 cigarettes per day.

1.9. Clinical findings

Patient was thin built with weight of 35 kg. Her vitals at the time of
presentation were normal with pulse rate of 92 beats per minute, res-
piratory rate of 16 breaths per minute, body temperature of 97.8 F,
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Fig. 4. 3D reconstruction of CT IVU showing bilaterally duplicated ureters and
dilated upper moiety pelvicalyces with tortuous and dilated upper moiety
ureter in right side.

blood pressure of 100/70 mm Hg and SpO2 of 96% in room air. Pallor,
icterus, cyanosis, clubbing, lymphadenopathy, edema and dehydration
were absent. Per abdominal examination was found to be normal.

1.10. Diagnostic assessment and interpretation

Relevant preoperative investigations were sent (Table 1).

Ultrasound of the abdomen and pelvis shows dilated upper moiety
with normal lower moiety in right kidney however the left kidney shows
no abnormal findings. In CT IVU, right and left kidneys were normal in
size. On bilateral sides, duplex collecting systems with double ureters
were present. On right side, there was dilated and tortuous upper moiety
pelvicalyces with dilated upper moiety ureter draining below bladder
neck into upper urethra below external urethral sphincter. However
lower moiety ureter was normal in course and caliber and draining into
normal site of urinary bladder. While on left side upper moiety ureter
was seen draining separately into urinary bladder 5 mm inferomedially
to the site of the opening of lower moiety ureter.

1.11. Intervention

After thorough history and relevant investigations, provisional
diagnosis of bilateral complete duplication of ureter with right upper
moiety gross hydroureteronephrosis was made. The patient was planned
for right hemi nephroureterectomy as upper moiety in right kidney was
nonfunctional. Intra operative cystoscopy was performed which showed
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Fig. 5. Cystoscopy image showing one lower moiety ureteral orifice into the
urinary bladder on right side.

Fig. 6. Cystoscopy image showing two orifices into the urinary bladder on
left side.

normal double ureteral orifices openings into the bladder in the left side
while single lower moiety ureteral orifice opening in right side. Intra
operatively, there was thinned out renal parenchyma with dilated upper
moiety and ureter. Right hemi nephroureterectomy was done. Upper
moiety ureter was excised as distal as possible and remaining small
lower portion of ureter was left open to avoid the risk of cyst formation.
The operation was uneventful and blood loss was minimal. As the left
kidney was functioning properly and there were no complications, it was
left untouched. The problem of urinary dribbling and incontinence was
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Fig. 8. Image showing right kidney after upper pole hemi nephroureterectomy.
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Fig. 9. Excised upper pole and upper moiety ureter of right kidney.

Table 1
Summary of laboratory test.
Laboratory test Patient level Unit Reference
range
Urea 13 Mg/dl 10-40
Creatinine 0.5 Mg/dl 0.3-1.2
Sodium 138 Mmol/ 135-146
L
Potassium 4.3 Mmol/ 3.5-5.2
L
Total leucocyte count 6900 /cumm 4000-11,000
Hemoglobin 115 Gmydl 12-15
Blood sugar random 77 Mg/dl 70-140
Prothrombin time test ~ 14.0
International 1.0

normalized ratio

Blood grouping and AB positive

Rh typing
Serology Non-reactive
Clotting time 6 Minutes  5-12
Bleeding time 2 Minutes  2-6
Urine culture and No growth after 24 hours of

sensitivity incubation at 37C
Urine routine WBC: 2-4/HPF

RBC: Nil/HPF

relieved post operatively and the patient was managed with IV fluids,
antibiotics, analgesics, antiemetic and antipyretic. Post operative renal
function tests were normal. Post operative period was uneventful and
patient had recovered well.

1.12. Outcome

The patient has been followed up regularly in OPD basis and she had
no complains thereafter.

1.13. Intervention settings and name of clinician

Dr. Narayan Prasad Bhusal, Department of Surgery, Kist Medical
College.

2. Discussion

Ureteric duplication can be asymptomatic. However, the patients can
present with abdominal or flank pain, hematuria and complications such
as urolithiasis, urinary tract infections, vesicoureteral reflux, urinary
incontinence, ureteroceles and associated other congenital anomalies
like ectopic ureter. Recurrent UTI in pediatric patients may suggest
duplication with the risk of UTI increased 20 times in pediatric age
group. latrogenic ureteral injuries can be a serious complication in
abdominal or pelvic operation; more commonly during gynecological
and general surgical procedures due to duplication of the ureter [1,7,8].
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In complete duplication, ureter usually from the upper moiety insert into
the vagina, urethra, epididymal region or vestibule and presents with
the problems of persistent urinary incontinence, continuous urinary
dribbling and wetting and can cause ureteroceles [9]. However, ure-
teroureteral reflux, vesicoureteral reflux and ureteropelvic junction
obstruction are most commonly associated with incomplete duplication
[10].

An ectopic ureter may insert into bladder neck, urethra, ejaculatory
track, vas deferens, seminal vesicles, vagina or uterus other than the
bladder [11]. An ectopic ureter with single collecting system is more
often found in male while ectopic ureter with duplex collecting system is
more common in female [12]. Ectopic ureter usually originates from the
upper renal pole of the duplex system (80%) while ectopic ureter in
single system is exceptional (20%) [13]. Insertion of the upper pole
moiety’s ureter follows the Weigert-Meyer rule and is inferior and
medial as compared to the lower pole moiety’s ureter [10]. The dilated
upper pole infundibulum tends to push down on the functioning lower
pole collecting system creating the classically described “drooping lily”
appearance [7]. Urinary incontinence is the commonest presenting
complain of an ectopic ureter, usually in female as insertion of an ectopic
ureter bypass the external urethral sphincter; however urinary inconti-
nence may not be present in male as ectopic ureter usually inserts above
the external urethral sphincter in them. Both sexes may present with
antenatal hydronephrosis and UTIs. Only girls with a ureteral insertion
at or above the bladder neck and upper urethra will be continent [6].
One should suspect an ectopic ureter in female with persistent urinary
incontinence and normal voiding pattern following toilet training [13].
Most cases are diagnosed in early childhood [1]. Imaging diagnostic
modalities are must to confirm the diagnosis in all cases [14]. Ultra-
sound shows dual pelvises or hydronephrosis particularly in lower pole
during prenatal scan when ureteropelvic junction obstruction is present
[10]. Ultrasound is an excellent diagnostic modality after birth; asym-
metry between two sides indicates unilateral duplication while non
uniform hydronephrosis between upper and lower poles indicates
complete duplication and uniformity is non conclusive [15]. Complete
duplication without obstruction may evade ultrasound detection and
ultrasound almost never detect an ectopic insertion of the ureter as it
does not clearly delineate the anatomical relationship between ureter,
bladder, urethra and vagina [14,16]. In such cases, contrast-enhanced
computed tomography (CT) or magnetic resonance imaging urography
should be used to detect or rule out an ectopic ureter [16].

Renal function and damage on kidney by duplication can be assessed
by intravenous pyelogram (IVP) which appears as delayed excretion or
even no excretion [17]. Intravenous pyelogram could also be used to
clearly determine the level of convergence between ureters when diag-
nosis is in doubt between complete versus partial duplication [10].
Renal Scintigraphy may be done to assess scar tissue, upper and lower
pole function in complete duplication to help in choice of therapy [17].
Micturating cystourethrogram (MCUG) could detect vesicoureteral
reflux [10]. Cystoscopy could help in detecting anomalies like ectopic
ureter [14]. Surgery is the best available treatment as it resolves the
incontinence, prevent complications and preserve renal functions. Sur-
gical options include upper pole partial nephrectomy or hemi-
nephrectomy in nonfunctional duplex system, laparoscopic ureteral
ligation (clipping), ureteral reimplantation in preserved renal function
[18]. When there is preserved kidney function or a functioning upper
pole in duplex system kidney, the surgery technique consists of ureter-
oneocystostomy or distal and proximal ureteroureterostomy respec-
tively [7]. Ureteral clipping is faster, safer and more efficient option
compared to heminephrectomy or reconstructive procedures in children
[19]. Loss of function in the remaining ipsilateral moiety occurs in 5% of
patients that underwent heminephrectomy due to vascular injury or
torsion of the renal pedicle from extensive renal mobilization [20].
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3. Take away lessons

Bilateral duplex collecting system with unilateral ectopic ureter is
rare congenital abnormality and it is predominant in female. One should
suspect an ectopic ureter in female patients who present with persistent
urinary incontinence with normal voiding pattern despite toilet training.
Ultrasound is the best initial diagnostic workup to detect duplex col-
lecting system while CT or MR urography should be used to delineate the
anatomical relationship of genitourinary organs and establish the
ectopic presence. Upper pole heminephrectomy is an ideal choice of
treatment in case of nonfunctional duplex system. However, laparo-
scopic ureteral ligation or ureteral reimplantation should be done if
renal function is preserved.
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