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Early Experience with Laparoendoscopic single-site
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Abstract Objective: To present our initial clinical experience with laparoendoscopic single-
site surgery (LESS) for ureteropelvic junction obstruction (UPJO) in the pediatric age group.
Material and methods: Between January and December 2009, 11 consecutive pediatric
patients underwent treatment of primary UPJO via a laparoscopic approach. All patients
underwent LESS-pyeloplasty. Radiographic success was defined as improvement of hydrone-
phrosis with a patent UPJ on intravenous urography, or improved drainage on diuretic renal
scan.
Results: The mean age of patients was 10 (2e17) years. Crossing lower pole vessel and severe
adhesion were found in three (27%) and eight (73%) cases, respectively. The mean operating-
room time was 182.5 (160e300) min, and the mean estimated blood loss, including urine, was
97.3 (80e160) mL. Mean hospital stay was 2 (1e3) days. Wound infection at port site and
urinary infection occurred in one case each. All parents seem extremely satisfied with postop-
erative cosmetic outcome. The success rate was 100%.
Conclusion: Preliminary experience with LESS-pyeloplasty in children suggests that outcomes
are comparable to conventional laparoscopic surgery but with improved cosmesis; however,
a larger study is necessary to confirm these findings and to determine if there are any benefits
in postoperative pain or recovery.
ª 2010 Journal of Pediatric Urology Company. Published by Elsevier Ltd. All rights reserved.
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Introduction

Ureteropelvic junction obstruction (UPJO) is one of the
most common causes of obstructive uropathy in children.
Conventional open dismembered pyleloplasty remained the
standard surgical treatment for both adult and pediatric
patients until the mid-1980s, when the attendant morbidity
of a large incision led urologists to explore minimally
invasive surgeries [1]. Since the initial reported experience
of laparoscopic pyeloplasty in children in 1995 [2], accep-
tance of this approach as a minimally invasive technique to
correct UPJO in children has grown rapidly [3].

In the field of minimally invasive surgery, there has been
a trend toward minimizing the number of incisions and ports
required, and this has led to the development of lapa-
roendoscopic single-site surgery (LESS). There are theoret-
ical advantages to this approach including less postoperative
pain, a faster convalescence period, and improved cosmetic
outcome.

Since the initial report of single-port nephrectomy in 2007
by Rane et al. [4], urologists have successfully performed
various procedures in adults using LESS, including donor
nephrectomy [5], pyeloplasty [6], and ureterolithotomy [7].
This report is the first to describe LESS for pediatric pyelo-
plasty. The purpose of the present study was to present our
initial experience of LESS-pyeloplasty (LESS-P) in children.
Figure 1 SILS-Port placed intraperitoneally with the help of
a clamp.
Material and methods

Patient selection

From January to December 2009, a total of 11 children with
UPJO were selected for LESS-P. They were suffering from
recurrent pyelonephritis, intractable ipsilateral flank pain,
hematuria and asymptomatic hydronephrosis with failed
expectant management.

The indications for surgery included more than 10%
decrease in split renal function, split renal function less
than 40% with progressive hydronephrosis, and recurrent
pyelonephritis despite prophylactic antibiotherapy. Preop-
erative work up included 99m Tc DTPA diuretic renal scan,
renal ultrasonography and/or intravenous urography (IVU).
All patients had surgery after obtaining institutional review
board approval from the ethical committee, and informed
patient consent.

Surgical procedure

All patients underwent cystoscopy with retrograde ureteral
catheterization to define the stricture length and location
more precisely and to rule out obstruction distal to the UPJ
at the beginning of the procedure. After performing
retrograde open-end stent placement cystoscopically, this
stent was attached to a Foley catheter inserted into the
bladder. All procedures were carried out by the same
experienced laparoscopic surgeon (VT).

The patient was placed in a 45� flank position for trans-
peritoneal surgery after inductionwith general endotracheal
anesthesia. A 2-cm semilunar-shaped skin incision was con-
cealed completely within the umbilicus, and deepened to
the anterior rectus fascia, where a 2.5-cm median fascial
incision was made, the peritoneum was incised, and the
SILS� Port (Covidien, Norwalk, CT, USA) was deployed. Then
pneumoperitoneum was established. All LESS-P procedures
were performed through this intraumbilical single-access
multichannel laparoscopic port. The SILS Port was placed
intraperitoneally with the help of a clamp (Fig. 1).

The instruments were inserted through one of the 5-mm
channels and the 12-mm channel of the SILS Port. A 5-mm
30� high-definition rigid laparoscope integrating different
cameras (Karl Storz, Tuttlingen, Germany and Gimmi, Tut-
tlingen, Germany) was used along with two working
instruments. During the procedure a combination of flexible
forceps and scissors (Cambridge Endoscopic Devices, Cam-
bridge, MA, USA and Tyco Healthcare Group Lp, Mansfield,
MA, USA) and conventional laparoscopic (straight) instru-
ments (e.g. scissors, ultrasound scissors, bipolar forceps)
were used to perform the procedures as necessary.

The dissection was begun with mobilization of the colon
on the affected side medially by incising along the avascular
line of Toldt. The straight instrument in the left hand was
used to dissect the tissue while the peritoneal incision along
the line of Toldt was performed with roticulating laparo-
scopic scissors held in the right hand (Cambridge Endoscopic
Devices) (Fig. 2). After Gerota’s fascia was opened, dissec-
tion was carried down to the level of the kidney. The
adventitia around the proximal ureter and UPJ was cleared.
After complete laparoscopic mobilization of the UPJ, the
renal pelvis and the proximal ureter were brought out to the
abdominal wall by hitching the redundant pelvis.

A standard Anderson-Hynes dismembered pyeloplasty
was performed. The strictured region was excised sharply.
The ureter was spatulated on its lateral aspect, and if
necessary the redundant renal pelvis was excised. The
excision of the strictured region and the ureteral spat-
ulation were performed using the roticolating scissors.
When UPJ obstruction was caused by a crossing vein or
small artery, the vessel was dissected free. However, if the
crossing vessel was a large arterial branch, the renal pelvis
and ureter were transposed to the anterior of the vessel.
The anastomosis between the ureter and the renal pelvis
was performed with a 4-0 Vicryl suture with an atraumatic



Figure 2 The straight instrument was used in the left hand and roticulating laparoscopic scissors in the right hand.

Table 1 Patients and surgical demographics.

No. of patients 11
Age, years 10 (range 2e17)
Sex (M/F) 7/4
Side (L/R) 6/5
No. of crossing vessels 3 (27%)
No. of severe adhesions 8 (73%)
Success rate (improvement
on imaging), %

100

Hospital stay, days 2 (1e3)
Follow-up, months 6 (4e8)
Blood loss, mL 97.3 (80e160)
Operative time, min 182.5 (160e300)
Complications

Wound infection 1 (9%)
Urinary infection 1 (9%)

M; male, F; female, L; left, R; right.
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needle in a running fashion. After completion of the
posterior wall anastomosis and before completion of the
anterior wall anastomosis, a retrograde double J stent was
advanced over the previously placed 0.035-inch guidewire,
and the proximal end of the double J stent was passed into
the renal pelvis. After the anastomosis was completed,
a closed suction drain was placed through the SILS Port site.
The pneumoperitoneum was reduced and the port site was
closed. A Foley catheter remained in situ in all patients for
24 h after surgery. Prophylactic antibiotics (preoperative
single dose of third-generation cephalosporin) were
routinely administered to all patients. The medication used
for analgesia was meperidine, which was administered
intramuscularly as a 50 mg dose each time, when necessary.

The urethral catheter was removed the next day. The
closed suctiondrainwas subsequently removed if thedrainage
outputhadnot increasedandwas<20mL in24hafter removal
of the urethral catheter. At discharge, all patients were
treated with third-generation cephalosporin as prophylactic
antibiotic until removal of the double J stent on the 10th day.

Assessment of surgical outcome

Patients were followed after ureteral stent removal with
renal ultrasonography and 99m Tc DTPA diuretic renal scan
and/or IVU 3 months later. Radiographic success was
defined as symptom resolution with hydronephrosis
improvement on sonographic evaluation and/or improve-
ment of renal function and drainage of the affected kidney
as verified by 99m Tc DTPA diuretic renal scan or IVU.

Results

During the study period, a total of 11 patients (7 male and 4
female) underwent LESS-P. Mean patient age was 10 years
(range 2e17 years). The patient characteristics and surgical
demographics are presented in Table 1. All procedures were
technically successful without conversion to standard
laparoscopy or open surgery. No additional port was used
for tissue retraction, and all procedures were solely per-
formed through the SILS Port. In two patients an additional
prolene mesh was designed as a hammock and attached to
the abdominal wall with the help of sutures and Hem-o-lock
clips for liver retraction, for right-sided procedures.
Sutures for liver retraction were passed transabdominally
by 60-mm straight needle (Caprosyn, Covidien).

Anderson-Hynes dismembered pyeloplasty was per-
formed in all patients. Crossing lower pole vessel and
severe adhesion were found in three (27%) and eight (73%)
cases, respectively (Table 1).
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Mean operative time for the procedure, which includes
cystoscopy with retrograde ureteral open-end stent place-
ment, was 182.5 min (range 160e300 min). Mean estimated
blood loss, including urine, was 97.3 mL (range 80e160 mL).
Mean hospital stay was 2 days (range 1e3 days). There was
no major complication. The two minor complications, of
wound infection at port site and urinary infection, were
managed with conservative care.

The mean follow-up period was 6 months (4e8 months).
Significant improvement of hydronephrosis on intravenous
pyelogram and noticeable isotope material clearance on
99m Tc DTPA scan had occurred in all cases at the 3-month
imaging studies. The success rate was 100%.
Figure 3 Postoperative appearance (after 2 weeks).
Discussion

UPJO is the most common congenital malformation of the
ureter, and the dismembered pyeloplasty described by
Anderson and Hynes [8] is the most widely used procedure,
with a success rate higher than 90%. Schuessler et al. [9]
first described the Anderson-Hynes dismembered pylelo-
plasty via a laparoscopic approach. Laparoscopic dismem-
bered pyleloplasty has developed worldwide as the first
minimal option to match the success rate of open proce-
dures [10]. It has also several advantages over traditional
open surgery, including decreased postoperative pain,
improved cosmesis and reduced hospital stay.

Recently, Piaggio and colleagues [11] compared the
results of pediatric laparoscopic pyeloplasty and open
pyeloplasty, and have indicated that although the trans-
peritoneal laparoscopic pyeloplasty is more time-
consuming surgery than open pyeloplasty, it may provide
a better outcome with fewer complications and better
cosmesis.

Refinement and modification of laparoscopic instru-
mentation has resulted in a substantial increase in the use
of LESS in urology over the past 3 years. Since the initial
report of single-port nephrectomy in 2007, various urologic
procedures with LESS, including partial nephrectomy, ure-
terolithotomy, and adrenalectomy, have successfully been
performed.

The first clinical experience of dismembered pyeloplasty
with LESS was reported by Desai et al. [6]. Recently, a study
comparing 14 LESS-P cases with conventional laparoscopic
pyeloplasty in an adult population was reported by Tracy
et al. [12]. No differences in minor or major complication
rate, narcotic analgesic usage, or postoperative hospitali-
zation time were observed between LESS-P and conven-
tional laparoscopic pyeloplasty. But the operative time and
the estimated blood loss were significantly lower in patients
undergoing LESS-P. In our series, mean operating-room time
was 182.5 min, mean estimated blood loss was 97.3 mL, and
there were no major complications.

There is evidence to suggest that visible scarring in
children can result in reduced self-esteem, impaired
socialization skills, and lower self-ratings of problem-
solving ability [13]. LESS-P is performed via a single incision
through the umbilicus; therefore, there is no psychosocial
impact of visible abdominal scarring. LESS-P clearly resul-
ted in excellent cosmesis (Fig. 3). Although our patients and
parents seem extremely satisfied with their postoperative
cosmetic outcomes, scar satisfaction was not considered in
the present study. We have not yet quantified or compared
scar satisfaction with a validated questionnaire.

Although improved cosmesis is the most apparent
benefit of LESS-P, there may be benefits regarding post-
operative pain and the recovery period. In the present
study, narcotic analgesic usage and postoperative hospi-
talization time mirrored that of conventional laparoscopic
pyeloplasty. However, the number of patients in this series
was inadequate to make any definitive conclusions
regarding the effect of LESS-P on pain and recovery, and
this is the subject of a future larger, prospective,
comparative study.

There is significant controversy regarding the role of
aberrant lower pole crossing vessels in the pathogenesis of
UPJO. While these crossing vessels are associated in up to
40% of adult patients with UPJO, this association in pedi-
atric UPJO is as low as 15%. We found crossing vessels over
the UPJ in three patients (27%). In one of the cases, the
UPJO was caused by a crossing vein, and this vessel was
dissected free. In the other cases, the crossing vessel was
a large arterial branch; therefore the renal pelvis and
ureter were transposed to the anterior of the vessel.

The dismembered pyeloplasty is typically associated
with a 90%e95% success rate [14,15]. After a 6-month
follow-up period, our success rate was 100%, equivalent to
that reported by Tracy et al. [12].

Some authors think that the previous insertion of
a double J catheter by means of cystoscopy increases the
surgical time, but may avoid failure of antegrade place-
ment of a double J catheter intraoperatively. Others do
not advocate insertion of a ureteral catheter before
surgery because they think that antegrade placement
involves no great technical difficulty and having a dis-
tended pelvis at the time of surgery facilitates dissection
of the UPJ. We think that antegrade placement of the
ureteral catheter during LESS-P is technically demanding
and time consuming; therefore, retrograde placement of
a double J catheter during the LESS-P procedure was
performed in all cases. The bladder catheter was left in
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for 24 h, with the purpose of ensuring low intravesical and
renal pressures, thereby avoiding double J urinary reflux
during micturition.

In conclusion, pyleloplasty is a reconstructive procedure
typically performed in the younger patient population,
where more importance may be placed on the better cosm-
esis offered by a single incision hidden in the umbilicus. With
the advent of single-port and laparoscopic instrument tech-
nology, the LESS-P, as a minimal invasive surgery, may take
the place of the standard laparoscopic pyeloplasty, and may
be a new choice for the treatment of UPJO. This early
experience suggests that outcomes are comparable to
conventional laparoscopic surgery but with improved cosm-
esis; however, larger groups of patients are necessary to
confirm these findings and to determine if there are any
benefits in terms of pain or recovery time.
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[7] Rané A, Rao P, Rao P. Single-port-access nephrectomy and
other laparoscopic urologic procedures using a novel laparo-
scopic port (R-port). Urology 2008;72:260e3.

[8] Anderson JC, Hynes W. Retrocaval ureter; a case diagnosed
pre-operatively and treated successfully by a plastic opera-
tion. Br J Urol 1949;21:209e14.

[9] Schuessler WW, Grune MT, Tecuanhuey LV, Preminger GM. Lapa-
roscopic dismembered pyeloplasty. JUrol 1993;150:1795e9.

[10] Davenport K, Minervini A, Timoney AG, Keeley Jr FX. Our
experience with retroperitoneal and transperitoneal laparo-
scopic pyeloplasty for pelvi-ureteric junction obstruction. Eur
Urol 2005;48:973e7.

[11] Piaggio LA, Franc-Guimond J, Noh PH, Wehry M, Figueroa TE,
Barthold J, et al. Transperitoneal laparoscopic pyeloplasty for
primary repair of ureteropelvic junction obstruction in infants
and children: comparison with open surgery. JUrol 2007;178:
1579e83.

[12] Tracy CR, Raman JD, Cadeddu JA, Rane A. Laparoendoscopic
single-site surgery in urology: where have we been and where
are we heading? Nat Clin Pract Urol 2008;5:561e8.

[13] Broder HL, Smith FB, Strauss RP. Effects of visible and invisible
orofacial defects on self-perception and adjustment across
developmental eras and gender. Cleft Palate Craniofac J 1994;
31:429e36.

[14] Jarrett TW, Chan DY, Charambura TC, Fugita O, Kavoussi LR.
Laparoscopic pyeloplasty: the first 100 cases. J Urol 2002;167:
1253e6.

[15] Zhang X, Li HZ, Ma X, Zheng T, Lang B, Zhang J, et al.
Retrospective comparison of retroperitoneal laparoscopic
versus open dismembered pyeloplasty for ureteropelvic
junction obstruction. JUrol 2006;176:1077e80.


	Early Experience with Laparoendoscopic single-site pyeloplasty in Children
	Introduction
	Material and methods
	Patient selection
	Surgical procedure
	Assessment of surgical outcome

	Results
	Discussion
	Conflict of interest/funding
	References


