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Abstract
Introduction: There are only a few reports on laparoscopic pyeloplasty in kidney abnormalities
and only one case for laparoscopic pyeloplasty in a duplicated system. Increasing experience in
laparoscopic techniques allows proper treatment of such anomalies. However, its feasibility in
difficult cases with altered kidney anatomy such as that of duplicated renal pelvis still needs to be
addressed.

Case presentation: We present a case of a 22-year-old white Caucasian female patient with
ureteropelvic junction obstruction of the lower ureter of a completely duplicated system that was
managed with laparoscopic pyeloplasty. Crossing vessels were identified and transposed. The
procedure was carried out successfully and the patient's symptoms subsided. Follow-up studies
demonstrated complete resolution of the obstruction.

Conclusion: Since laparoscopic pyeloplasty is still an evolving procedure, its feasibility in complex
cases of kidney anatomic abnormalities is herein further justified.

Introduction
Despite the emergence of endoscopic techniques and the
recent development of laparoscopic approaches, many
patients with ureteropelvic junction (UPJ) obstruction are
still managed through open pyeloplasty. It is probably
because of technical difficulties and the need for intracor-
poreal knot tying that this procedure has not yet been
adopted worldwide as the initial treatment of choice in
UPJ obstruction. However, increasing experience has

gradually identified laparoscopic pyeloplasty as the opti-
mum procedure since it combines success rates similar to
that of open surgery with the low morbidity of laparo-
scopic approaches [1]. Both open and laparoscopic pyelo-
plasty report success rates over 90%. The latter is superior
to endoscopic techniques which cannot address the
extrinsic causes of UPJ obstruction. If one takes into
account the advantages of laparoscopic surgery, laparo-
scopic pyeloplasty could be expected to dominate in the
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forthcoming years as a novel standard approach in UPJ
obstruction.

Since the efficacy of laparoscopic pyeloplasty for UPJ
obstruction co-existing with a duplicated collecting sys-
tem has been reported in one adult patient [2], a second
case is herein reported.

Case presentation
The patient, a 22-year-old white Caucasian woman, pre-
sented with a long history of recurrent left colicky flank
pain. An ultrasound scan revealed a dilated left kidney.
Intravenous pyelography studies indicated left renal pel-
vis duplication with concomitant ureter duplication. Fur-
thermore, UPJ obstruction was apparent in the lower of
the two systems (Figure 1). Despite the presence of out-
flow obstruction, the kidney's functional capacity was
only moderately decreased implying that prompt obstruc-
tion relief would likely result in complete remission and a
fully functional kidney. After extensive counseling and
discussion of the various therapeutic options and likely
outcomes with the patient, pyeloplasty was chosen. Previ-
ous experience with laparoscopic surgery, the patient's
young age and the already reported success of the proce-
dure in the upper pole of a duplicated collecting system,
pointed toward a laparoscopic rather than an open
approach.

Surgical technique
After general anesthesia induction, the patient received a
single dose of intravenous second-generation cepha-
losporin and a second one 8 hours postoperatively. In

addition, subcutaneous heparin was also administered at
the same time, and a urethral Foley catheter was placed.

The patient was then placed in a lateral decubitus position
and was ready to be securely stabilized on the operating
table. Using the Hasson technique, pneumoperitoneum
was established by insertion of a 10 mm port, 2 cm later-
ally to the umbilicus. A three-port technique was utilized
and two additional laparoscopic ports were inserted
below the costal margin and at the ipsilateral lower quad-
rant along the midclavicular line. After Toldt line incision,
the duplicated UPJ was identified along with the two ure-
ters located medially to the lower pole of the kidney.

After cranial mobilization of the lower ureter, accessory
crossing vessels were identified at the level of the UPJ.
Crossing vessels ran anteriorly to both ureters which orig-
inated from the upper and lower moiety, respectively.
During the procedure, the normal upper moiety ureter
was identified and protected from inadvertent accidental
injury. After mobilization of the renal pelvis, the UPJ was
circumferentially transected, the ureter spatulated towards
the lower pole of the kidney over 2 cm and the renal pelvis
reduced appropriately. Before the initiation of the anasto-
mosis, the ureter was transposed to the opposite (ante-
rior) side of the crossing vessels. A classic Hynes-Anderson
dismembered pyeloplasty was performed using two 4-0
absorbable running sutures for both anterior and poste-
rior anastomosis. Intracorporeal knot tying was per-
formed in a free-hand fashion. When the posterior part of
the anastomosis was concluded, a guidewire was inserted
through a trocar in the ureter reaching the bladder and
antegrade stenting (using a double J stent) was performed.
A 14F suction drain was finally placed through one of the
port sites.

Overall, operative time was 260 minutes and blood loss
was minimal (approximately 30 ml). The drain was free of
output on the third postoperative day, when it was
removed and the patient discharged. Four weeks postop-
eratively, the ureteral stent was removed. Currently, 18
months postoperatively, the patient is doing well and is
free of any symptoms. Intravenous pyelography studies at
6 months revealed a normal UPJ, free of signs of obstruc-
tion (Figure 2).

Discussion
Even though open pyeloplasty remains the standard of
treatment for UPJ obstruction management with success
rates exceeding 90% [3,4], recent advances in laparoscopic
surgery have led an increasing number of surgeons to
adopt minimally invasive approaches. Laparoscopic
pyeloplasty constitutes the ambitious counterpart of the
open procedure with its first report dating back to 1993
[5] when Schuessler and co-workers reported on the feasi-

Pre-operative intravenous pyelography; ureteropelvic junc-tion obstruction in the lower of the two collecting systemsFigure 1
Pre-operative intravenous pyelography; ureteropel-
vic junction obstruction in the lower of the two col-
lecting systems.
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bility of laparoscopic transperitoneal dismembered pyelo-
plasty in a series of five patients with UPJ obstruction.
Since then, major advances in endoscopic techniques and
surgical training have been made and larger series [4] have
claimed success rates similar to that of the open approach,
questioning its suitability as the standard of care. Major
drawbacks in laparoscopic pyeloplasty utilization include
its technical complexity and the duration of the operation.
To this very day, the task of intracorporeal knot-tying
renders laparoscopic pyeloplasty a challenging procedure,
which is probably the reason why, within a decade, the
largest series are up to 100 patients and are coming from
high expertise centers [6].

Further to its widespread utilization in large series, lapar-
oscopic pyeloplasty has been reported to be efficient in
difficult cases such as persistent UPJ obstruction after
failed open pyeloplasty and some kind of salvage endo-
scopic approach [7]. Bove and co-workers have also
reported on the viability of the procedure in an 11-patient
series with upper urinary tract abnormalities rendering
them complex, one of whom was found to have a dupli-
cated collecting system [8].

Despite the efficacy of laparoscopic pyeloplasty in UPJ
obstruction in our patient, other techniques are also feasi-
ble. Kumar and colleagues [9] recently reported on the
feasibility of laparoscopic pyeloureterostomy in a similar
case with excellent results. This experience, along with
other reports [10], indicate laparoscopic pyeloureteros-
tomy as a viable alternative which should also be consid-
ered in cases of UPJ obstruction especially in incomplete
duplicated collecting systems (also treating the yo-yo
reflux presenting in these systems). Since our case

involved a complete ureteral duplication without reflux
and with normal upper moiety, a pyeloplasty was per-
formed.

In addition to this series of reports we herein add a confir-
mation of laparoscopic pyeloplasty as a feasible option
for management of adult UPJ obstruction in a completely
duplicated collecting system. The case presented is novel
in that it reports on the efficacy of laparoscopic pyelo-
plasty in the lower segment of a duplicated system in the
presence of crossing vessels. In their report on UPJ
obstruction management in a duplicated collecting sys-
tem, Sahai and co-workers [2] did not confront crossing
vessels pre- or intra-operatively. As with most authors, we
preferred dismembered pyeloplasty (Hynes-Anderson)
via a transperitoneal approach, the latter allowing easy
identification and mobilization of intra-abdominal struc-
tures and adjacent viscera.

Further, compared to the report of Sahai and colleagues
[2], our case is also different in that we confronted a com-
pletely normal upper moiety (versus a massively dilated
upper and a less dilated lower moiety). In addition, Sahai
et al. described an anastomosis near the confluence of the
pelvic systems with an originating single ureter. In com-
parison, our case demonstrates an anastomosis in one of
two completely independent pelvic systems.

After surgery, the patient's subjective symptoms as well as
imaging studies have significantly improved arguing in
favor of the procedure's success. Postoperative course and
final cosmetic result were also excellent, an issue of
importance for a young female patient.

Conclusion
In conclusion, we argue for the feasibility of laparoscopic
pyeloplasty for UPJ obstruction management in a dupli-
cated collecting system, also in the setting of co-existing
crossing vessels. This report further supports the trend of
endoscopic surgery utilization even in cases complicated
by modified renal anatomy.
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Postoperative intravenous pyelography; normal ureteropelvic junctionFigure 2
Postoperative intravenous pyelography; normal ure-
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