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Abstract

Renal duplication accompanied by ureteral ectopia is an uncom-
mon urinary congenital abnormality. We report the case of a
21-year-old girl who suffered from lifelong continuous urinary
leakage. She was finally diagnosed with bilateral duplicated col-
lecting systems complicated with right ectopic ureteral orifice — an
extremely rare case. The patient underwent ureteric re-implantation
for the ectopic side, and her urinary incontinence ceased soon
thereafter. In this case, traditional imaging failed to show the exact
insertion of an ectopic ureter. However, magnetic resonance urog-
raphy combined with retrograde intubation radiography success-
fully depicted the point of ureteric insertion, which may make the
diagnostic process accurate and efficient.

Introduction

Renal duplication accompanied by ureteral ectopia is a rare
urinary congenital abnormality, which is more common in
girls. Common sites of ectopic ureteral insertion include
below the external urethral sphincter, such as distal urethra,
the vagina, uterus or vestibulum. All of these can result in
lifelong urinary incontinence if not treated.’

When the upper pole moieties are small or dysplastic,
diagnosis can be subtle and the condition can go unrec-
ognized by routine methods.? Successful confirmation of
the ecotopic ureter openings preoperatively also remains
a diagnostic challenge. We report a rare case in which,
although conventional imaging demonstrated bilateral dupli-
cated renal collecting systems, it failed to depict the exact
site of insertion of the right ectopic ureter. The patient was

successfully diagnosed by a magnetic resonance urography
(MRU) and retrograde intubation radiography.

Case report

A 21-year-old girl presented with lifelong continuous uri-
nary leakage from the perineum. She had normal divided
urination, but no presentations of urinary infection or lower
back pain. She had an unremarkable medical, surgical, and
family history. On admission, her physical examination and
laboratory data were also unremarkable.

The ultrasound showed a roughly normal right kidney and
a duplex left kidney without hydronephrosis (not shown).
Intravenous pyelogram (IVP) demonstrated a duplicated col-
lecting system on the left and a suspicious shadow which
demonstrated probable right upper pole moiety with its prox-
imal ureter (Fig. 1). A computed tomography (CT) scan was
then performed, which revealed bilateral duplex collecting
systems in the coronal plane and dilated ureter extending
below bladder on the right in axial plane (Fig. 2). A cystos-
copy demonstrated normal bilateral ureteral orifices and a
retrograde pyelography was performed. The results showed
left duplicated kidney (Fig. 3, part A) and a fine developing
degree of right lower pole moiety (Fig. 3, part B), but the
right upper pole moiety was not seen. Then, methylene blue
was poured into the bladder. No fluid drained out from the
vaginal orifice. Nevertheless, a little clear liquid discharged
from a needle eye-like opening between urethral and vaginal
orifice (Fig. 4). Ureteral catheter was then inserted into the
opening and upward intubated for about 5 cm; a retrograde
urography revealed a dilated, tortuous distal ureteral shadow
on the right (Fig. 5).

MRU was finally performed and showed bilateral dupli-
cated collecting systems. The upper pole moiety on the right
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system on the left, and the upper pole ureter affluxed into the lower pole
collecting system. There was also a suspicious shadow which demonstrated
probable right upper pole moiety (arrow) with its proximal ureter (arrowhead).

was described as a small soft tissue density shadow above
the upper pole of the right kidney. There was no clear dis-
tinction between the right lower pole moiety and the upper
one. Upon lateral view, the heavily T2 weighted image
demonstrated left duplicated renal collecting systems and
dilated, tortuous distal ureter on the right hydroureter (Fig.
6). The patient then underwent ureteric re-implantation for
the ectopic side; she tolerated the procedure well. Follow-
up revealed complete elimination of the continuous urinary
incontinence.

Ureteral orifice with bilateral duplicated renal collecting systems

Fig. 2. A: Coronal computed tomography (CT) scan demonstrated bilateral
duplicated renal collecting systems (arrows). B: A CT image obtained at a
lower level demonstrates the dilated ureter extending below bladder.

Discussion

Duplex renal collecting system is a common congenital
anomaly in the pediatric population, but ectopic ureters
are rare, with an incidence between 1 in 2000 and 1 in
4000 found in autopsies in children. Their incidence is at
least 4 times higher in females than in males, and about
80% of patients have associated duplex kidneys.? Bilateral
duplicated kidneys accompanied by a single ectopic ureteral
orifice are extremely rare.

Dribbling in otherwise normal girls suggests a dupli-
cated collecting system whose upper pole ureter drains
ectopically.* Our case presented with classic symptoms.
Traditionally, the diagnosis of duplicated renal collecting
system and delineation of ectopic ureter orifices are made
with ultrasound, IVP, retrograde pyelography, and cystos-
copy.® In some situations, an accurate diagnosis may be
difficult with these conventional imaging techniques.

Fig. 3. The retrograde pyelography showed a fine developing degree of right lower pole moiety (A) and left duplicated renal collecting

systems (B).
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Fig. 4. A needle eye-like opening between urethral and vaginal orifice was
found during physical examination (arrow).

Ultrasound is helpful in the diagnosis. In this case, the
upper pole moiety of the right duplicated kidney was small
and dysplastic and the ultrasound failed to demonstrate

duplex renal collecting system. Due to the overlying bowel
gas, it would be confusing to the sonographer to confirm the
tortuous route of the dilated ureter and depict its entirety.

Usually IVP clearly reveals the full ureter alignment. In
this case, the patient received double dose IVP. After 30
minutes of radiography, we saw a blurring and suspicious
shadow, suggesting probable right upper pole moiety with
its proximal ureter. But the entirety of the right ectopic
ureter, as well as the possible ectopic orifice area, could
not be seen, which probably indicates a dysplastic and
poorly functioning segment. This may have impeded the
detection of the segment by IVP despite delayed films.®
On this basis, further examinations were needed to get an
accurate diagnosis.

Although CT scan revealed bilateral duplicated kidneys
and a dilated ureter extending below the bladder on the
right, it failed to show the exact insertion of the upper pole
ureteral orifice. The possible reason might be low contrast
resolution for deep pelvic structures and imaging in the axial
plane which could not accurately depict the craniocaudally
oriented insertion.

Due to the rarity of a duplicated kidney with incomplete
double ureters and the number of ureteric openings during
cystoscopy, we were able to confirm the side of the lesion. In
our patient, the cystoscopy showed normal bilateral ureteral
orifices, but the ectopic ureteral orifice could not be identi-
fied. The retrograde pyelography demonstrated duplicated
renal collecting systems on the left and a fine developing
degree of right lower pole moiety; it did not show the upper
pole moiety on the right, which suggested that the ectopic
ureter was on the right side and the ectopic orifice might
be inserted extravesically.

Fig. 5. Retrograde intubation radiography was performed through the suspicious needle eye-like opening. A: Imaging when contrast

agent was just injected. B: A dilated, tortuous distal ureteral shadow on the right developed.
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Ureteral orifice with bilateral duplicated renal collecting systems

Fig. 6. A: Heavily T2 weighted image demonstrates left duplicated renal collecting systems (arrowhead) and dilated,
tortuous distal ureter on the right (arrow). B=bladder. B: Lateral view of the heavily T2 weighted image demonstrates
dilated portion of the right hydroureter tracking to the inferior margin of the bladder (arrow). C: Coronal moderately T2
weighted image demonstrates dilated, distal ectopic ureter on the right (arrow). D: The ectopic ureter is inserting towards

the paravaginal region (arrow).

A common site for ectopic ureteral insertion is the ves-
tibulum, between the urethral and vaginal orifice. The orifice
is usually too small and hidden via routine physical exami-
nation. In our patient, we saw clear fluid dripping from a
needle eye-like opening between the urethral and vaginal
orifice. Even so, we still could not determine whether we
were looking at the ectopic ureteral orifice. The clear fluid
might just be coming from the normal urethral orifice near-
by. Therefore, the retrograde intubation radiography was
performed and revealed a dilated, tortuous distal ureteral
shadow.

Compared with CT scan, MRI has multiplanar capability
and provides high-resolution images of deep pelvic struc-
tures.® In addition, the use of T2-weighted MR urography
is particularly useful in the detection of ectopic insertion of
the ureter.” In this case, MRU could demonstrate the prob-

able insertion site of the obstructed ectopic ureter, while
ultrasound, IVP, CT scan, and cystoscopy all failed.

Conclusion

We described the rare case of a patient with bilateral dupli-
cated collecting systems accompanied by right ectopic ure-
teral orifice. The diagnosis of duplicated kidney with ectopic
ureter depends on several imaging techniques, including
MRU combined with retrograde intubation radiography to
evaluate the kidney to the point of distal ureteral insertion
accurately and efficiently.
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