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ureter (a partial duplication) or, in the case of a
complete duplication, with 2 ureters (double ureters)
that drain separately into the urinary bladder.
 Bifid system: two pyelocaliceal systems join at the
ureteropelvic junction (bifid pelvis), or 2 ureters join
before draining into the urinary bladder (bifid ureters).
 Double ureters: two ureters open separately into the
renal pelvis superiorly and drain separately into the
bladder or genital tract.
 Upper and lower pole ureters: upper and lower pole
ureters drain a duplex kidney's upper and lower poles,
respectively. (2)
Duplicated collecting system is found unilateral, as
well as bilateral and for most of the times, genitourinary
anomalies are associated. Because in some cases this
anomaly is asymptomatic, duplicated collecting system is
discovered incidentally when performing imaging studies
for some other reasons. Furthermore, vesico-uretheral reflux
of the lower pole ureter and the upper pole ureter dilatation
can be associated, as well as the presence of the Ureterocel.
(3)
Concerning the imaging studies that can certificate
the presence of the duplicated collecting system, abdominal
ultrasonography is among the first one being used. The fact
that it’s noninvasive gives it great advantage when applied
to children, but still needs to be followed by MRI and CT
scanning for more proper investigation. (4)

Abstract
Objectives: We present the clinical and imaging
exploration of four patients that have duplicated collecting
system emphasizing the diagnostic and therapeutic features.
Methods: The cases of: Lacramioara, 10 years old- both
sides duplication of renal pelvis and calyces, Alexandra 7
years old - duplicity of renal pelvis and calyces on left side,
Denis 1 month old and Bianca 1 year old - complete
unilateral duplicated collecting system. Results: Presenting
reasons: recurrent urinary tract infections, urinary
incontinence, bronchopneumonia and sepsis in the neonate.
Using the ultrasound investigation, urinary tract
abnormalities are being seen and then confirmed by MRI.
Therapeutic attitudes differ depending on the severity of the
malformation. For the 7 years old girl, the urinary
incontinence is due to aberrant implantation of the
megaureter in the urethra. In the case ofthe newborn patient,
surgical correction has been performed later on, at the age of
2 years and a half, due to the parent’s noncompliance to
treatment.Conclusions: Higher ureteral dilatation along with
large ureter pole is the most specific ultrasound sign for
complete double urinary collecting system. Corrective
surgery in these cases is necessary.
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Introduction
Duplicated collecting systems, which is also known
as duplex collecting systems, consists of two pyelocaliceal
systems that are associated with a single ureter or with
double ureters. The two ureters empty separately into the
bladder or fuse to form a single ureteral orifice. (1) In the
literature certain terms are used to better describe the
anatomy of this duplicated collecting system, as follows:
 Duplex kidney has a single renal parenchyma that is
drained by 2 pyelocaliceal systems.
 Upper or lower pole represent one component of a
duplex kidney.
 Duplex system: the kidney has 2 pyelocaliceal systems
and is associated with a single ureter or with a bifid

Case report
The first patient that the authors present is a 10 year
old girl, Lacramioara that has been hospitalized for recurrent
urinary tract infections with E coli in the Nephrology
department of the Clinical Emergency Hospital for Children
"Louis Turcanu", Timisoara. After an ultrasonography and
cystography has been performed, a right ureterocel was
suspected. The MRI discovers a bilateral duplicated
collecting system and the patient remains under medical
observation. (Fig. 1)
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Fig. 1 MRI:bilateral duplicated collecting system (Lacramioara, 10 years old)

Fig.2 MRI: duplicated collecting system on the left side and the implantation of the megaureter in the urethra
(Alexandra, 7 years old)

Fig.3 Abdominal ultrasound: left ureterocel (Bianca, 1 year old)
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Fig.4 MRI: left duplicated collecting system (Bianca, 1 year old)

Fig.5 MRI: right duplicated collecting system (Denis, 1 month old)
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The second case that of the 7 year old girl, named
Alexandra, the presenting reasons are enuresis and diurnal
urinary incontinence. Here as well, the MRI certificates the
presence of the duplicated collecting system on the left side
and the implantation of the megaureter in the urethra.
Surgical correction is being performed, with the dissection
and extirpation of the upper pole and of the megaureter.
(Fig.2)
The third patient is a 1 year old girl, Bianca that is
known from intrauterine life with a renal malformation and
comes in the hospital for a bronchopneumonia. Later on, she
presents for oliguria and palpebral edema, which has started
a month before the actual hospitalization. She is treated
with antibiotics for acute pyelonephritis, having a good
outcome. Using the abdominal ultrasound, followed by a CT
scan, left duplicated collecting system is diagnosed. On a
further investigation, meaning a cystography, a left
uereterocel is depicted, along with left megaureter and left
hydronephrozis. Giving the facts, surgical correction is
performed. (Fig. 3 and 4)
Our last case, a one month old baby boy, Denis,
presents with sepsis and his personal history reveals
repeated urinary tract infections. He is also known with
hydronephrosisand megaureterfrom the neonate period. A
complete right duplication is diagnosed at the MRI study.
Due to his parent’s noncompliance to the treatment, the
anomaly has been eventually surgically corrected at the age
of 2 years and a half. (Fig. 5)

fact that patients do address to the doctor for numerous
different reasons, we would like to emphasize the
importance of ultrasonography in the screening of this
anomaly. But although the ultrasonography gives us
significant data about the reno urinary anatomy, its reduced
sensibility cannot differentiate bifid renal pelvis from
complete two ureters and that is also the case when speaking
about a duplex kidney and other renal masses.(5)
On the other hand, CT scanning can help to
determine if there is any obstruction and very useful in
assessing the renal parenchyma. CT scanning can also be
used to determine if the insertion of the duplex ureter is
intravesical or extravesical. It is quite clear that CT scanning
is superior to ultrasonography for diagnosing duplicated
collecting system and much more helpful if we are talking
about a poor renal function or even an absent one.(6)
An MRI is indicated when the extravesical
insertion of an ectopic ureter is in view or whenever an
upper pole is suspected. Being a complex imaging study, the
costs are likewise and we should have this aspect in view
when thinking about performing MRI.(7)
Once the duplicated collecting system is depicted,
it only remains to adjust a proper therapeutic approach.(8) In
the cases that we addressed in this article, some of the
patients needed surgical correction, when others remained
under close medical observation.
Conclusions
The fact that a higher ureteral dilatation along with
large ureter pole is the most specific ultrasound sign for
complete duplicated urinary collecting system, corrective
surgery
in
these
cases
is
necessary.

Discussions
Giving the fact that duplicated collecting system is
part of the reno urinary malformations that can be associated
with other genitourinary anomalies, and also concerning the
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