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yeloureterostomy in the Management
f the Lower Pole Pelvi-ureteric Junction
bstruction in Incomplete Duplicated Systems

inçer Avlan, Gökhan Gündoğdu, Ali Delibaş, and Ali Nayci

BJECTIVES To report our experience with the pyeloureterostomy (PU) for the treatment of the lower pole
PUJO in incomplete duplex systems. The combination of the duplicated collecting system and
pelviureteric junction obstruction (PUJO) is a rare association and infrequently reported.
Surgical treatment can be challenging in such cases.

ETHODS We retrospectively reviewed the medical data of the patients who had surgery from 2001 to 2009,
with a diagnosis of PUJO of the lower pole moiety in incomplete duplex system. Demographic,
diagnostic, and procedural data were recorded.

ESULTS Seven patients were identified with the lower pole PUJO associated with incomplete duplex systems.
Their median age was 49 months (range 2-108 months). Prenatal hydronephrosis was detected in 3
patients, and 4 had a febrile urinary tract infection. PU was performed in 6 patients because od short
ureteral length between the ureteropelvic junction and junction of lower and upper pole ureters. One
patient was treated with the dismembered pyeloplasty because of sufficient ureteral length of the lower
pole. No complications were detected during 14 months of follow-up.

ONCLUSIONS The management of the lower pole PUJO in incomplete duplex systems should be individualized
for every patient. PU is a good surgical option in the management of the lower pole PUJO
associated with incomplete ureteral duplication. UROLOGY 76: 1468–1471, 2010. © 2010

Elsevier Inc.
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uplication of the collecting system is the most
common anomaly of the upper urinary tract, and
it can be either incomplete or complete. The

ncidence of the duplicated collecting system has been
eported as 0.8% in the literature. Other urinary tract
nomalies, including vesicoureteric reflux (VUR), uret-
rocele, and ectopic ureter are frequently associated with
he duplex system.1

Pelviureteric junction obstruction (PUJO) is the most
ommon site of the obstruction in the urinary tract.
lthough duplicated collecting system and PUJO are

ommon anomalies in pediatric urological practice, they
re rarely together. PUJO in a duplicated collecting sys-
em usually affects the lower renal moiety in the incom-
lete ureteral duplication.2,3

The diagnosis and management of PUJO, associated
ith the duplicated collecting system can be difficult and
omplicated because of the high anatomic variability, the
egree of obstruction and clinical aspects. Surgical man-
gement of the lower pale PUJO includes various tech-
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iques of the surgical reconstruction, such as pyeloplasty,
yeloureterostomy (PU), or ureteroureterostomy.
In the present study, we report our experience on the
anagement of lower pole PUJO with incomplete ure-

eral duplication.

ATERIAL AND METHODS

e retrospectively reviewed the medical records of the patients
ho had undergone surgery from 2001 to 2009, diagnosed with
UJO of the lower pole moiety in incomplete duplex system.
emographical, diagnostic and procedural data were recorded.
rinary ultrasonography, voiding cystourethrography (VCUG)

nd diethylene triamine pentaacetic acide (DTPA) scintigra-
hy were used for the initial evaluation of the urinary system in
ll patients. Intravenous urography in 5 patients and retrograde
reteropyelography in 3 patients were required to demonstrate
he precise anatomy before the open surgical procedure. Surgi-
al indications of the patients were poor function of involved
oiety, worsening of the hydronephrosis during the follow-up

eriod, and urinary tract infection, respectively. PU was pre-
erred as a surgical technique in 6 patients who had a narrow
egment in the PUJO of the lower moiety, and pyeloplasty was
erformed in 1 patient who had a lower pole crossing aberrant
essel that was leading to PUJO. All surgical procedures were
erformed with open technique via flank incision. The identi-
ed narrow segment in the PUJO of the lower moiety was

xcised, and the upper pole ureter was sufficiently spatulated

0090-4295/10/$36.00
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pward from the point of the junction of the lower and the
pper pole ureter. Then an end-to-side PU over a double J stent
as performed to connect the lower pole pelvis to the spatu-

ated upper pole ureter (Fig. 1). An internal JJ ureteral stent was
sed in all patients for 6-8 weeks.
All patients were evaluated by ultrasonography and DTPA

enal scintigraphy at 6 months after removal of the JJ stent.

ESULTS
ower pole PUJO, associated with an incomplete collect-

ng system, was noted in 7 patients (4 girl and 3 boys).
heir median age at surgery was 49 months (range 2-108
onths). Prenatal hydronephrosis was detected in 3 pa-

ients, and 4 had a febrile urinary tract infection.
hereas PUJO was demonstrated in 5 patients on the

eft side, only 2 had a right side involvement (Table 1).
ydronephrosis was shown in all patients by ultrasonog-

aphy. In terms of genitourinary anomaly, VUR was
emonstrated by VCUG in 2 patients. By contrast, 2
atients had a contralateral incomplete duplication.
UJO of the lower pole and the short lower pole ureter
as clearly demonstrated by intravenous pyelography

igure 1. Descriptive diagram of the PU. The narrow segme
hen end-to-side PU was performed with the absorbable su

Table 1. Data for the 7 patients with lower pole PUJO in t

Patient Age, Sex Presentation Side
Other G/U
Anomaly

1 4 y, F UTI R VUR
2 9 y, F UTI L None
3 2 mo, M AH R Contralatera

duplicatio
4 5 mo, M AH L None
5 6 y, F UTI L None
6 2 mo, M AH L A/R anoma

VUR
7 9 y, F UTI L contralatera

duplicatio

AH, antenal hydronephosis; A/R, anorectal; G/U, genitourinary;
urinary tract infection; y, years.
Fig. 2). DTPA renal scintigraphy showed the presence of c

ROLOGY 76 (6), 2010
he obstructive pattern or the delayed clearance in the
nvolved moiety in all patients (Fig. 3a, 3b).

PU was performed in 6 patients having a narrow seg-
ent in the PUJ of the lower moiety, because of insuffi-

igure 2. Short and narrow ureter of the lower pole is
learly appeared in the intravenous pyelogram.

the PUJO of the lower moiety (gray zone) was excised, and
material.

complete ureteric duplication

Operative
Findings

Surgical
Procedure

DTPA (%) Preoperative-
Postoperative

Narrowed PUJ PU 37-40
Aberrant vessel pyeloplasty 35-37
Narrowed PUJ PU 42-45

Narrowed PUJ PU 43-44
Narrowed PUJ PU 32-36
Narrowed PUJ PU 45-45

Narrowed PUJ PU 30-33

onths; PU, pyeloureterostomy; PUJ, pelviureteric junction; UTI,
nt in
he in

l
n

ly,

l
n

iency of the ureteral length between the PUJ and the
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unction of the lower and the upper pole of the ureter,
hich was identified during the surgical process. In 1
atient, the obstruction of the lower pole of the UPJ,
hich was secondary to the lower pole crossing aberrant
essel, was fixed during the operation. This patient was
hen treated with dismembered pyeloplasty because of
he sufficient ureteral length of the lower pole.

Postoperative ultrasonography showed significant im-
rovement in hydronephrosis in all patients. Recurrence
f the obstruction at the anostomosis level was not de-
ected, and the postoperative renal scintigraphy findings
emonstrated that the renal function of the lower moiety
as improved in 6 patients with a mean follow up period
f 14 months (range 4-48 months) (Table 1).

OMMENT
UJO and duplicated collecting system are common con-
enital anomalies of the urinary tract, but seldom occur
n combination. Since there are limited numbers of pa-
ers relevant to the PUJO in the duplicated collecting
ystems, the exact incidence is unknown. Larger series

igure 3. (A) Preoperative DTPA scan showing the delaye
bstructive pattern was identified in the same moiety at
onobstructive pattern in the same patient.
eport an incidence of 2%-7% of PUJO in duplex sys- a

470
ems.2,4,5 The PUJO of the lower pole both with the
omplete and incomplete duplex systems is a common
ause of the obstruction. This may be explained by the
act that the lower segment is anatomically the analogue
f a single renal system, which usually corresponds about
he two-third of the parenchyma, and at least 2 calyces
nd a true renal pelvis. However, true PUJO of the upper
oiety is a very rare occurrence, involving both complete

nd incomplete duplicated systems. In a recent study,
hereas eight (73%) of the 11 cases were associated with

he PUJO at the lower pole ureters, the PUJO at the
pper pole ureters was reported only in 3 patients (27%).2

n our series, the PUJO was identified only at the lower
ole in all patients, together with incomplete duplicated
ystems. There was no patient having PUJO at the upper
ole in association with complete or incomplete duplex
ystems.

The clinical presentation of the PUJO is similar to
ther obstructive uropathies. Antenatal ultrasonography
s an important novel technique used for the diagnosis of
ydroneprosis. It allows an early decision and constitutes

reance in the lower pole of the left kidney at early time.
period (arrows). (B) Postopretive DTPA renogram shows
d cle
late
background for postnatal evaluation. Hydronephrosis

UROLOGY 76 (6), 2010



a
e
p
a

d
c
s
d
s
V
I
t
t
s
t
g
t
l
f
g
t
d
r

p
t
s
m
f
a
m
c
s
m
c
a
o
f
p
o
d
r
n
p
s
f
r

P
t
a
p
i
o
i
n

a
o
e
u
s
t
t
t
i

R

1

1

U

ssociated with duplicated collecting systems may be
asily detected using antenatal ultrasonography. In 3
atients in our series, the diagnoses were made using
ntenatal ultrasonograpy screening.

The function of the affected renal moiety and the
etailed radiological evaluation of an obstructed dupli-
ated system are important for the decision of the best
urgical approach. Renal ultrasound is a simple method to
emonstrate the hydronephrosis in obstructed duplicated
ystems. If there is a hydronephrosis in the lower pole,
CUG is necessary to exclude the lower pole reflux.

ntravenous urography may provide the information of
he anatomy of the collecting system.7 This imaging
echnique has been performed in 5 patients among our
eries, and it helped to demonstrate the anatomical rela-
ionship between both ureters (Fig. 2). A diuretic reno-
ram may show the renal function level and the degree of
he obstruction.6 Because all patients in our series had a
ower moiety with reasonable renal function, we pre-
erred to salvage it with reconstructive surgery. Retro-
rade ureteropyelography is a helpful way to determine
he relationship between in both ureters with incomplete
uplicated systems in which the anatomy of the region
emains unclear.

The review of previous reports and the variety of the
ublished surgical techniques in the literature suggest
hat the surgical technique for the treatment of the PUJO
hould be individualized for every patient.2,3,6-8 Surgical
anagement of these patients depends on anatomical

eatures and the degree of the renal function in the
ffected segment of the each patient. If there is a
assive hydronephrosis with no function in the paren-

hyma, a heminephrectomy of the affected pole may be
elected.7-9 Standard dismembered pyeloplasty is the
ost appropriate option in the complete or nearly

omplete duplex systems.2,7,9 In the lower pole PUJO,
ssociated with incomplete duplicated system, the length
f the lower pole ureter is the major determinant factor
or the selection of the surgical technique. If the lower
ole ureter is short, the PU may be considered.6 PU is
ne of the available surgical techniques to manage the
uplex systems with the lower pole PUJO. Shelfo et al.
eported that the end-to-side PU was a successful tech-
ique with a low complication rate for managing lower
ole reflux with associated ureteropelvic junction ob-
truction in duplex systems.10 It has been shown that
rom lower pole to upper pole, PU was a safe and effective

econstructive surgical technique for the lower pole

ROLOGY 76 (6), 2010
UJO associated with incomplete duplex systems.3,6 Fur-
hermore, laparoscopic PU has been recently reported as
n effective and minimal invasive option to open ap-
roach in children.11 We have performed end-to-side PU
n 6 patients in our series. All patients who underwent
peration with PU had good postoperative outcomes. No
mmediate or long-term complications were noted, and
o further surgical procedures were needed.
In conclusion, duplicated collecting systems and PUJO

re common anomalies of the urinary system but rarely
ccur together. Management should be individualized for
very patient. This requires a careful preoperative eval-
ation to understand the anatomy of the anomaly for the
urgical treatment regimen, which also varies according
o the anatomical features of the pathology. We believe
hat the PU is a safe and effective surgical technique in
he management of the lower pole PUJO associated with
ncomplete ureteral duplication.

eferences
1. Schlussel RN, Retik AB. Ectopic ureter, ureterocele, and other anom-

alies of the ureter. Vol 2. In: Wein A, ed. Campbell-Walsh Urology,
9th ed. Philedelphia, PA: Saunders Elsiever; 2007: 3383-3422.

2. Horst M, Smith GHH. Pelvi-ureteric junction obstruction in du-
plex kidneys. BJU Int. 2008;101:1580-1584.

3. VanderBrink BA, Cain MP, Gilley D, Meldrum KK, Rink RC.
Reconstructive surgery for lower pole ureteropelvik junction ob-
struction associated with incomplete ureteral duplication. J Pediatr
Urol. 2009;5:374-377.

4. Gonzalez F, Canning DA, Hyun G, Casale P. Lower pole pelvi-
ureteric junction obstruction in duplicated collecting systems. BJU
Int. 2006;97:161-165.

5. Snyder HM, Lebowitz RL, Colondy AH, Bauer SB, Retik AB.
Ureteropelvic junction obstruction in upper and lower pole moiety
of duplex systems. Urol Clin North Am. 1980;7:273-290.

6. Joseph BJ, Stuart BB, Colondy AH, Mandell J, Lebowitz RL, Retik
AB. Lower pole ureteropelvic junction obstruction and incomplete
renal duplication. J Urol. 1989;141:896-899.

7. Fernbach SK, Zawin JK, Lebowitz RL. Complete duplication of the
ureter with ureteropelvic junction obstruction of the lower pole of
the kidney. AJR Am J Roentgenol. 1995;164:701-704.

8. Amar AD. Congenital hydronephrosis of lower segment in duplex
kidney. Urology. 1976;7:480-485.

9. Ho DS, Jerkins GR, Williams M, Noe HN. Ureteropelvic junction
obstruction in upper and lower moiety of duplex renal systems.
Urology. 1995;45:503-508.

0. Shelfo SW, Keller MS, Weiss RM. Ipsilateral pyeloureterostomy for
managing lower pole reflux with associated ureteropelvic junction
obstruction in duplex systems. J Urol. 1997;157:1420-1422.

1. Braga LHP, Moriya K, El-Hout FWA. Ureteral duplication with
lower pole ureteropelvic junction: laparoscopic pyeloureterostomy
as alternative to open approach in cihldren. Urology. 2009;73:374-

376.

1471


	Pyeloureterostomy in the Management of the Lower Pole Pelvi-ureteric Junction Obstruction in Incomplete Duplicated Systems
	MATERIAL AND METHODS
	RESULTS
	COMMENT
	References


