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our institution. The port placement and 
surgical exposure were analogous to that 
for transperitoneal laparoscopic pyeloplasty. 
A JJ stent was placed retrogradely into the 
ureter immediately before each procedure. 
The procedures performed were pyelo-
ureterostomy for incomplete duplication 
and lower pole pelvi-ureteric junction (PUJ) 
obstruction, lower pole pyeloplasty for 
lower pole PUJ obstruction and complete 
duplication, and ipsilateral uretero-
ureterostomy and distal ureterectomy 
for an obstructed, ectopic upper pole. Foley 
catheters were left indwelling for 36–48 h 
and stents were removed at 4–6 weeks. 
Postoperative imaging included either 
ultrasonography or intravenous urography.

 

RESULTS

 

Three children presented with intermittent 
flank pain due to lower pole PUJ obstruction. 
The other child presented with pyonephrosis 

and purulent drainage from her vagina 
due to an ectopic ureter associated with 
a functioning upper pole segment. All 
procedures were successfully completed. The 
only complication was in the first patient 
(pyelo-ureterostomy) who had transient 
urinary extravasation that resolved with 
bladder decompression for 10 days. With a 
follow-up of 6–18 months, all had resolution 
of symptoms with improvement in 
radiographic variables.

 

CONCLUSIONS

 

This series shows that children with duplex 
anomalies and obstruction can undergo 
successful reconstruction using techniques 
learned with laparoscopic pyeloplasty.
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OBJECTIVE

 

To present our initial experience of 
laparoscopic reconstructive surgery in 
children with upper urinary tract obstruction 
associated with duplex anomalies, as 
although there is much information on 
ablative procedures such as laparoscopic 
heminephrectomy, there is little available 
about minimally invasive reconstructive 
options for duplex renal anomalies in 
children.

 

PATIENTS AND METHODS

 

We retrospectively reviewed four consecutive 
patients (aged 6–11 years) with duplex 
anomalies and laparoscopic reconstruction 
for obstructed, dilated segments treated at 

 

INTRODUCTION

 

There is ever-increasing experience with 
laparoscopic repair of PUJ obstruction. 
There are many reports on its efficacy and 
usefulness in the paediatric population 
[1–10]. Obstructive duplex anomalies are 
less common and there is scant published 
information regarding laparoscopic 
reconstructive options [11–18]. We present 
our initial experience with this approach in 
children with upper urinary tract obstruction 
associated with duplex anomalies.

 

PATIENTS AND METHODS

 

We retrospectively reviewed four consecutive 
patients (aged 6–11 years) with duplex 
anomalies and laparoscopic reconstruction 
for obstructed, dilated segments treated 
at our institution. Diagnosis of obstruction 
was based on standard imaging protocols 

(IVU, ultrasonography, CT and/or nuclear 
renography) in conjunction with classic 
symptoms.

In all cases, cystoscopy with retrograde 
pyelography was used to define the 
patient’s anatomy. In patients with planned 
anastomosis between the obstructed segment 
and the normal ipsilateral ureter, a JJ stent 
was placed retrogradely into the normal 
ureter. Standard transperitoneal laparoscopy 
was performed with a 5-mm umbilical 
camera port. Two working ports (3–5 mm) 
were placed in the epigastrium and ipsilateral 
lower quadrant, thus three ports in each case. 
The surgical approach was identical to that 
for laparoscopic pyeloplasty. For right-sided 
repairs, the hepatic flexure was mobilized just 
enough that the renal pelvis is visualized. 
Left-sided repairs were performed in a trans-
mesocolic fashion. Once the dilated segment 
was identified, percutaneous holding sutures 

were used to lift it out of the renal fossa 
to assist with mobilization, dissection, 
spatulation, and suturing.

For lower pole PUJ obstruction in conjunction 
with incomplete duplication, once the 
lower pole pelvis was transected, a lateral 
ureterotomy was made in the normal 
ureter. An end-to-side anastomosis was 
created using 5/0 polydiaxonone suture. 
For an obstructed upper pole due to an 
ectopic ureter, a medial ureterotomy was 
made in the normal, ipsilateral lower pole 
ureter and an end-to-side anastomosis 
was created. For lower pole PUJ obstruction, 
associated with complete ureteric duplication, 
a standard dismembered pyeloplasty was 
performed between the lower pole renal 
pelvis and ureter. After completion of the 
repair, the posterior peritoneum or sigmoid 
mesentery was re-approximated, and the 
port-sites closed. Drains were not placed.
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After surgery, a urethral catheter was 
maintained for 36–48 h and stents were 
removed 4–6 weeks later. Follow-up imaging 
with either ultrasonography and/or IVU 
was done 2–3 months after surgery. 
Success of surgical repair was determined 
by improvement in radiographic studies 
together with resolution of symptoms.

 

RESULTS

 

Three patients presented with intermittent 
flank pain and were diagnosed with lower 
pole PUJ obstruction. One of these also 
had a 3-mm stone in the obstructed lower 
pole segment. Preoperative retrograde 
pyelography showed incomplete duplications 
in two and complete duplication in one. 
Intraoperative findings in these patients 
included adynamic segments in the two with 
incomplete duplication and crossing vessels in 
the child with complete duplication and lower 
pole obstruction. (Figs 1 and 2)

The last child presented with drainage of 
purulent material from her introitus due to an 
obstructed, left upper pole ectopic ureter. This 
patient had resolution of pyonephrosis with 
antibiotic therapy and had a normally 
functioning upper pole segment on nuclear 
renography. Voiding cysto-urethrography 
showed no reflux. After completion of the 
uretero-ureterostomy, the distal upper pole 
ureter was excised to a level distal to the iliac 
vessels through a separate opening in the 
lower sigmoid mesocolon. (Fig. 3)

Laparoscopic reconstruction was completed 
in all four patients with no open conversions. 
Patient data are summarized in Table 1. The 
mean operative duration was 202 min, with a 
substantially longer time for the initial patient 
in the series due to the need for intraoperative 
flexible nephroscopy for stone extraction. 
Briefly, after opening the lower pole renal 
pelvis, a 14 F flexible cystoscope was passed 
through the 5 mm working port and 
nephroscopy with stone extraction carried 
out. The mean hospital stay was 3 days. 
Postoperative imaging (ultrasonography and/
or IVU) in all patients showed decreased 
hydronephrosis, and all patients have had 
resolution of their presenting symptoms. The 
mean (range) follow-up was 9 (2–16) months.

The only complication was in the first child 
who underwent pyelo-ureterostomy with 
simultaneous nephroscopy with stone 

extraction. This child presented 1 week after 
surgery with abdominal pain. CT showed 
urinary extravasation that was resolved with 
replacement of a urethral catheter. It is 
possible that simultaneous nephroscopy and 
stone manipulation resulted in such pelvic 
inflammation that subsequent tissue 
approximation was suboptimal. No child 
required secondary procedures except for 
stent removal.

 

DISCUSSION

 

The purpose of this report is not to describe 
indications for repair of obstruction from 
duplex anomalies but to describe laparoscopic 
techniques of such repair when deemed 
necessary. It is our contention that 
laparoscopic surgery is no different than open 
surgery, that the same principles are used but 
with different instrumentation. It is with this 
philosophy that laparoscopic repair was 
attempted in these patients with duplex 
anomalies.

Ramalingam 

 

et al

 

. [16] reported their 
experience with laparoscopic correction of 
duplex renal anomalies in three patients: 
two adults with incomplete duplications 
and lower pole PUJ obstruction and one 
4-month-old child with recurrent UTIs, a 
duplex system, and VUR. The present series 
consisted entirely of duplex renal anomalies 
in children, and the short-term results 

presented suggest that laparoscopic pyelo-
ureterostomy, dismembered pyeloplasty, 
and uretero-ureterostomy are all effective 
treatment options in the management of 
children with duplex renal moieties and 
associated renal pathology.

We think that the skills obtained in 
laparoscopic repair for PUJ obstruction in 
single systems can easily be transferred to 
the setting of duplex anomalies. The skills 
developed while learning laparoscopic 

 

FIG. 1. 

 

Eleven-year-old boy with intermittent right 
flank pain. 

 

A

 

, IVU showing partial duplication and 
lower pole hydronephrosis. 

 

B

 

, Retrograde pyelogram 
showing lower pole obstruction. 

 

C

 

, Mobilized 
lower pole with adynamic segment dissected. 
Percutaneous ‘hitch’ suture is lifting and 
immobilizing lower pole renal pelvis. 

 

D

 

, Partially 
completed pyelo-ureterostomy (end-to-side 
anastomosis) over indwelling JJ stent

 

FIG. 2. 

 

Seven-year-old boy with intermittent left 
flank pain. 

 

A

 

, Renal scan shows duplex left system 
with poor drainage of lower pole. 

 

B

 

, Retrograde 
pyelography confirms complete duplication with 
nonvisualization/distention of lower pole PUJ. 

 

C

 

, 
Intraoperative view of lower pole with extrinsic 
compression due to accessory vessels. Minimal size 
of opening in mesocolon required can be seen. 

 

D

 

, 
Partially completed anastomosis anterior to vessels.

 

FIG. 3. 

 

Nine-year-old girl with purulent drainage 
from introitus. 

 

A

 

, Left duplex system with upper pole 
pyonephrosis. 

 

B,

 

 Renal scan after treatment of 
infection shows good function of upper pole. 

 

C

 

, 
Trans-mesenteric approach allows mobilization of 
both ureters. Lower pole ureter, with stent 
indwelling, fixed with percutaneous suture. 

 

D

 

, 
Partially completed uretero-ureterostomy over 
indwelling stent.
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pyeloplasty such as laparoscopic dissection, 
‘hitch’ suture placement, and intracorporeal 
or extracorporeal suturing are the same skills 
used in the laparoscopic correction of duplex 
renal anomalies. The mean operative duration 
of the patients in the present series is 
comparable to that of laparoscopic 
pyeloplasty at our institution (202 vs 185 min, 
respectively).

There are several technical points that need 
elaboration. Precise stent placement and 
tissue approximation is of critical importance. 
We typically do not leave drains after 
laparoscopic pyeloplasty as, in our experience, 
urine leaks are usually due to a poorly 
positioned stent. Preoperative stent 
placement into the ‘recipient’ ureter is helpful 
for two reasons. Firstly, it is, in general, harder 
to place stents antegrade than retrograde. 
More importantly, it does facilitate creation of 
the ureterotomy. The presence of the stent 
makes it easier to longitudinally incise the 
ureter without fear of damaging the back 
wall. Gentle traction on the peri-ureteric 
tissue will provide exposure and the necessary 
tension in the tissue to allow a safe 
ureterotomy to be made. For lower pole PUJ 
obstruction, a lateral ureterotomy is made in 
the upper pole ureter. For upper pole 
obstruction a site on the medial lower pole 
ureter is selected.

Percutaneous holding sutures are vital for 
exposure, dissection and suturing. These so-
called ‘hitch stitches’ will lift the dilated renal 
pelvis into view and will allow stability to 
render suturing easier. These also can be 
placed on the recipient ureter if needed.

Left-sided repairs can easily be approached 
via a trans-mesenteric approach. This not only 
reduces operative time but also makes a 
‘minimally invasive procedure’ even more so, 
as the entire procedure is done through a 
small window in the sigmoid mesentery. The 
one patient with an ectopic left upper pole 

ureter also underwent excision of the distal 
ureteric remnant through a separate window 
in the lower mesocolon, thus obviating the 
need for any colonic reflection.

Many have abandoned retrograde studies 
before repair of PUJ obstruction. We have 
continued to use retrograde pyelography 
before every case for two reasons. Firstly, we 
have a philosophical preference to having a 
final understanding of the child’s anatomy 
before beginning the operation. Secondly, this 
allows one to place a stent and confirm 
proper positioning. We strongly suggest that 
retrograde studies be conducted before 
laparoscopic repair of lower pole PUJ 
obstruction as preoperative imaging studies 
might not delineate between incomplete 
duplication and complete duplication. Indeed 
all three of the present patients with lower 
pole obstruction had identical preoperative 
imaging study results but one was identified 
as having complete duplication with 
retrograde pyelography.

In conclusion, we suggest that laparoscopic 
reconstruction be considered for the 
correction of pathological entities of both 
partial and complete duplication renal 
anomalies. The skills obtained with 
laparoscopic dismembered pyeloplasty are 
transferable to the setting of duplex renal 
anomalies, and the short-term success of this 
series supports this assertion.
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