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Pelviureteric Junction Obstruction in Duplex System: Management
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Abstract. Objective: Objective of this study was to review the management and outcome of 17 children with pelvi-ureteric
junction obstruction (PUJO) in a duplex kidney. Materials and Methods: We analyzed our record from January 2000 to
December 2011. A total of 258 pyeloplasty in a single system and 17 pyeloplasty in duplex system were performed during this
period. Lower and upper pole moiety obstruction was seen in both complete and incomplete duplex systems. The duplex was
suspected in ultrsonography (USG), renal scintigraphy and confirmed on magnetic resonance urography (MRU). Results: Ten
children had upper moiety obstruction while seven had a lower moiety obstruction. Upper and lower pole obstructions were
seen in both complete and incomplete duplex moiety. Eleven children underwent Anderson-Hynes pyeloplasty, three underwent
ureteropyelostomy, and two underwent heminephrectomy while one underwent uretero-ureterostomy Conclusion: There are
a multitude of surgical options to deal with PUJO in duplex system and management should be based on the pathological and
functional anatomy and the experience of the surgeon.
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Introduction
Ureteral duplication is one of common anomalies affecting
the genitourinary tract. Pelviureteric junction obstruction
(PUJO) is the most common site of obstruction in the upper
urinary system. PUJO in duplex system is an unusual entity
and infrequently reported. Managing PUJO in duplex system
is difficult for the treating surgeon. We are reporting our
experience in managing PUJO in a duplex system with review
of literature.

Objective of this study was to review the management and
outcome of cases with pelvi-ureteric junction obstruction
(PUJO) in a duplex system.

Materials and Methods
We retrospectively analyzed our record from January 2000 to
December 2011. The inclusion criteria were all cases of PUJO
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in a duplex system and minimum postoperative follow up of
24 months. Exclusion criterias were incomplete data and
presence of associated hypertension and other associated
genitourinary anomalies.

Diagnostic investigations included renal ultrasonography,
renal scintigraphy, diethylenetriamine Penta-acetic acid
(DTPA), dimercaptosuccinic acid (DMSA), and magnetic
resonance urography (MRU). The duplex was suspected on
USG and renal scintigraphy and was confirmed by MRU. We
have preferred MRU over DTPA simply because it provided
the best functional and anatomical information needed by
the surgeon dealing with duplex system. DTPA was used for
quantifying differential renal function because of cost and
availability as compared to MAG 3. MRU was done using
heavily T2-weighted images; contrast enhanced T1-weighted
MR sequences and maximum intensity projection (MIP) after
proper hydration in 1.5T MR scanner imaging. Patients were
sedated with trichlorofos (pedicloryl) in the dose of 50 mg/
kg. Intravenous fluids were given as per body weight to
maintain proper hydration. Intravenous gadolinium contrast
was used for the study for image acquisition using abdominal
or body coil, with patient in supine position and coil
positioned over upper abdomen and centred on kidneys. After
initial localizing images were obtained in the following
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sequences: T2 HASTE single slice, T2 HASTE multislice, 3D
GRE T1, TRUFI 2D, FL2D 80 and TSE FS T2.

Post contrast images in T1 sequences were obtained. MR
urography as a single investigation gives an excellent
anatomical description of the duplex renal moieties even when
they are nonfunctioning. The MRU is a noninvasive
examination method that does not entail ionizing radiations
and does not require iodinated contrast as in intravenous
urogram (IVU) or computed tomography urogram (CTU) and
safer in children. It is excellent in identifying non-functioning
or poorly functioning duplex system. The heavily weighted
T2 images best pick up the dilated non functioning moieties
using static fluid as hyperintence images This technique does
not require contrast. The T1-weighted images pick up non
dilated and functioning unit as hyperintence. Various studies
have shown almost 99% sensitive and more than ninety five
percent specific for the diagnosis of the duplex renal system
by MRU.[1-2] The complete duplex system was defined as
kidney with 2 pyelocaliceal systems and 2 ureters that drained
separately into the urinary bladder. The incomplete duplex
system was defined as kidney with 2 pelvicaliceal systems
with a single ureter or with a bifid ureter which joined before
draining into the urinary bladder. For grading of severity of
hydronephrosis, SFU grades were used. All cases were
operated by an experienced single surgeon using dorsal
lumbotomy approach. Cystoscopy was performed to
document ureteric openings and their anomalies. Presenting
symptoms and indications for surgery were as shown in table1.

Pyeloplasty was done with double J stent in all cases and
stents were removed after 6 weeks following surgery.
Postoperatively patients were followed up with USG abdomen
and renal dynamic scans done at 3 months, 6 months and one
year after surgery. Follow up period ranged from 24 to 111

months. All cases were given chemoprophylaxis till 6 months
after surgery.

Results
A total of 258 pyeloplasties in a single system and 17
pyeloplasties in duplex system were performed during this
period. There were 11 males and 6 females. Patient
characteristics were as shown in table 2.

Median age at surgery was 40.11 months (range 2-120 months).
Complete duplex was seen in 8 (47.0%) cases while incomplete
duplex was seen in 9 (52.9%) cases. Six (35.2%) cases
presented with UTI which includes 3 cases of recurrent UTI
(17.6%), 1 case of febrile UTI (5.8%) and 2 cases of
vesicoureteric reflux (VUR) (11.7%) respectively. Antenatal
diagnosis was present in 3 (17.6%) cases. Ipsilateral lump
and pain was seen in 4 (23.5%) cases each. Mean age of all
four cases who presented with lump was 55 months (range
33-91 months). The renal pelvis anterior posterior (AP)
diameter was 7.3 cm, 6.9 cm, 6.3 cm and 5.7 cm respectively.
Renal dimensions were 14.2 x 8.5 cm , 11.8 x 9.1 cm, 12.7 x
10.2cm and 10.6 x 9.1 cm respectively .The left side was affected
in 10 (58.8%) cases while the right side in 7 (41.1%). Upper
pole moiety was involved in 10 (58.8%) cases while lower
pole moiety was seen in 7 (41.1%). Anderson-Hynes
pyeloplasty was performed in 11 (64.7%) cases while in 3
(17.6%) ureteropyelostomy was done. Two (11.7%) cases
required hemineprectomy, both cases presented with delayed
presentation and poor renal function (<10%) of upper moiety.
Ureteroureterostomy was performed in 1 (5.8%) case in which
caudal ectopia was present. This child having a caudal ectopia
did not have a megaureter. Six cases (35.2%) developed
immediate postoperative complication, ipsilateral lump in 3
(17.6%) requiring external drainage in the form of percutaneous
nephrostomy, febrile UTI in 2 (11.7%) and UTI in 1 (5.8%)
case. Mean Follow up period was 59.5 months ranged from
24-111 months.

Discussion
PUJO is commonly seen with a single system with the girls
more affected than boys. These cases are now-a-days
diagnosed prenatally.[3,4] The reported incidence of PUJO in a
duplex system varies from 2-7%. The PUJO in a duplex system
was first described by Freyer and Deming in 1942 in the lower
pole.[5] Since 1976; various series have been published in the
English literature describing PUJO in a duplex system
(Table3).[6-9]

Historically it was considered that PUJO in a duplex system
affects the lower moiety but now it has become apparent that
the proximal ureter  of an upper moiety can also be
obstructed.[10-13] Anatomically, the lower segment is the
analogue of a single renal system with usually about two-
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TABLE 1. Presentation and Indications for surgery in
PUJO in duplex system

Sl no. Presenting symptoms Indications for
(n), (%) surgery

1. UTI (6) (35.2) Recurrent UTI, Febrile
Recurrent UTI (3) (17.6) UTI , and VUR
Febrile UTI (1) (5.8)
VUR (2) (11.7)

2. Lump (4) (23.5) Lump

3. Pain (4) (23.5) Pain and Differential
renal function less than
40%

4. ANH (3) (17.6) More than 10% fall in
differential renal
function
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TABLE 2. Demographic profiles of cases and their mean follow up

Patient Age at surgery Sex Side Site Anatomy Presentation Treatment Follow up
(Months) (Months)

1. 2 M L LP C ANH Pyeloplasty 60
2. 9 M R LP I UTI Pyeloplasty 84
3. 15 M R LP C ANH Pyeloplasty 120
4. 36 F L UP I UTI Pyeloplasty 72
5. 42 M R LP I LUMP Pyeloplasty 48
6. 38 M L UP C PAIN Ureteropyelostomy 36
7. 24 F R UP C UTI Pyeloplasty 92
8. 120 M L UP I PAIN Heminephrectomy 36
9. 91 M L UP I LUMP Heminephrectomy 29
10. 60 F R LP C PAIN Ureteropyelostomy 53
11. 4 F L UP I ANH Pyeloplasty 111
12. 11 F L UP C UTI Pyeloplasty 73
13. 19 M L UP I UTI Pyeloplasty 33
14. 54 M R LP C LUMP Ureteropyelostomy 46
15. 16 F L UP C UTI Pyeloplasty 59
16. 33 M L LP I LUMP Pyeloplasty 36
17. 82 M R UP C PAIN Ureteropyelostomy 24

TABLE 3. Various published series in duplex system with PUJO

Authors Sex Age Total Side Site Anatomy Presentation Treatment
M/F patients R/L UP/LP C/I

Joe et al.7 2 / - Neonates 2 NA/NA - / 2 2 / - ANH NA
Cacciaguerra - / 1 13 months 1 - / 1 1 / - 1 / - UTI Excision of fibrous band
et al.8

Ho et al.9 4 / 3 3 weeks- 7 NA/NA 3 / 4 2 / 5 ANH (4) Pyeloplasty (4)
14 years Pain (1) Heminephrectomy (2)

UTI (1) Pyelopyelostomy (1)
Mass (1)

Fernbach 11 / 5 Neonates- 17 6 / 11 - / 16 16 / - NA Pyeloplasty (10) be
et al.10 9 years Pyelpureterostomy (2)

Heminephrectomy (2)
No operation (3)

Gonzalez 5 / - 6 weeks- 5 1 / 4 - / 5 4 / 1 ANH (2) Pyeloplasty (4)
et al.4 6 years Pain (3) Ureteric calycostomy (1)
Horst and 9 / 2 1 month- 11 3 / 8 3 / 8 4 / 7 ANH (9) Pyeloplasty (8)
Smith32 13 years Febrile UTI (2) Pyeloureterostomy (1)

Upper-pole
heminephrectomy (1)
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thirds of the parenchyma and at least two calyces and a true
renal pelvis.[11] That explains the predilection of PUJO for the
lower moiety. In our study group obstruction in upper pole
moiety was seen in 10 (58.8%) cases while in 7 (41.1%) lower
pole moiety was affected. The complete duplex system was
found in 8 (47.0%) cases while incomplete system in 9 (52.9%)
cases. Our study is in concordance with other reported
series.[8-10],[13-22] Fernbach et al in 1995 reported higher
incidence of complete duplex system with PUJO of lower pole
in males as compared to females.[10] The reported incidence
of complete duplication is 0.2%.[12] The left sided lesion was
more common than right i.e 10 (58.8%) versus 7 (41.1%)
respectively. The clinical presentation of these patients is
similar to that in single-system PUJO. In our study group
most common presentation was UTI which was seen in 6
(35.2%) followed by a lump, and pain in 4 (23.5%) cases each.
ANH was seen in 3 (17.6%) cases. All cases were investigated
with USG, renal scintigraphy followed by MRU to clearly
delineate the surgical and functional anatomy as per our
routine protocol. In all cases cystoscopy was performed
followed by a definitive surgical procedure using lumbotomy
approach.[23] DJ stents were used in all cases. Immediate
postoperative complications were seen in 6 (35.2%) cases as
explained previously. Chemoprophylaxis was given till 6
months post surgery in all cases. Initially follow up were
done at 3, 6, and 12 months after surgery with USG and RDS
followed by annual surveillance with alternate USG and RDS.

In our study group the overall complication rate was 64.7%
which appears to be too high simply because of small sample
size. We could not find any series documenting their
complication rate in the English literature except Avlan D et
al who had reported no complications in seven cases of lower
moiety PUJO.[24] There is no such series available which has
compared complication rate in single system versus duplex
system PUJO. If individual series are considered, the
complication rate in single system ranges from 10-15%.[25-27]

Managing PUJO in duplex system is a challenging task for
the treating surgeon. Careful radiological evaluation of an
obstructed duplex system is important, especially to decide
the best surgical approach. MRU can be used as the primary
diagnostic method for assessing a duplex ectopic ureter even
when not picked up by conventional radiological
investigations.[28-29] Not only the surgical anatomy but also
the functional status of the kidney unit dictates the type of
procedure required. The use of DMSA for assessment of
differential function is of great help in managing cases of
PUJO with duplex system. The management of upper urinary
tract obstruction should follow similar guidelines to those
used for the single-system PUJO, with the intention to improve
drainage and to save as much functioning tissue as possible.
Various surgical options available are pyeloplasty,
pyeloureterostomy, calyceoureterostomy, uretero-

ureterostomy and heminephrectomy. In the present era of
minimal surgery laparoscopic intervention in duplex system
has been reported by various authors with comparable
results.[30-32] The indication of reconstructive surgery or
heminephrectomy depends on the morphology and function
of the involved renal moiety, ureter, and possible presence of
a lateralised or ectopic ureteric ureteral orifice, or ureteral
stenosis. We are of the opinion that preoperative evaluation
with USG, renal scintigraphy, and MRU followed with
cystoscopy before the definitive surgical procedure adds in
the proper diagnosis and treatment allowing the best surgical
approach to be planned. The limitations of this study include
that the subjects were retrospectively analyzed and the sample
size was relatively small. Hence, a prospective study with a
larger sample will be required to enhance the validity of this
study in the future.

Conclusion
There are a multitude of surgical options to deal with PUJO in
duplex system and management should be based on the
pathological and functional anatomy and the experience of
the surgeon.
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