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Abstract

Introduction: Laparo-endoscopic single-site surgery (LESS) is 
becoming an alternative to standard laparoscopic surgery. Proposed 
advantages include enhanced cosmesis and faster recovery. We 
assessed the early post-operative surgical outcomes of LESS surgery 
utilizing different instruments in the pediatric urological popula-
tion in Canada.
Methods: We prospectively captured data on all patients under-
going LESS at our institution between February 2011 and August 
2012. This included patient age, operative time, length of stay, 
complications and short-term surgical outcomes. Different instru-
ments/devices were used to perform the procedures. Access was 
achieved through a transumbilical incision.
Results: A total of 16 LESS procedures were performed, including 
seven pyeloplasties, four unilateral and one bilateral varicocelec-
tomies, two simple nephrectomies, one renal cyst decortication 
and one pyelolithotomy. There was no statistical difference in the 
operative times, hospital length of stay and cost (pyeloplasty only) 
in patients undergoing pyeloplasty and varicocelectomy using 
the LESS technique when compared to an age matched cohort of 
patients managed with the traditional laparoscopic approach. One 
pyeloplasty in the LESS group required conversion to open due to 
a small intra-renal pelvis. There were no immediate or short term 
post-operative complications; however, one patient experienced 
a decrease in renal function status post LESS pyeloplasty. Since all 
procedures were performed by a vastly experienced surgeon at a 
tertiary center, the generalizability of the results cannot be assessed.
Conclusions: There are only a few series that have assessed the role 
of LESS in pediatric urological surgery. Although our experience is 
limited by a heterogeneous group of patients with a short follow-up 
period, the present cohort demonstrates the safety and feasibility 
of LESS. Further evaluation with randomized studies is required to 
better assess the role of LESS in pediatric urology.

Introduction 

Surgical techniques and instruments are constantly evolving. 
The introduction of laparoscopy allowed urologists to mini-
mize patient morbidity. Recently, however, novel modifica-
tions to laparoscopy have led to single-port surgery,1-3 with 
laparo-endoscopic single-site surgery (LESS) as an alternative 
to standard laparoscopic surgery. LESS has been reported 
in mostly adults, with few pediatric series and no report-
ed cases at Canadian centres. Proposed advantages over 
laparoscopy include enhanced cosmesis. This is especially 
true in the pediatric population where multiple incisions 
may be significant given the relatively smaller size of the 
patient. Other possible advantages include reduced pain and 
requirement for analgesics and shorter postoperative stay.4,5

We report the first experience with LESS in Canada by 
describing the feasibility and surgical outcomes after 2 years 
for different urologic procedures in the pediatric population. 
We further attempted to evaluate the cost of this technol-
ogy in comparison to traditional laparoscopy in patients 
undergoing pyeloplasty.  

Methods 

We prospectively captured data on all patients undergo-
ing LESS surgery at a single institution between February 
2011 and August 2012. The approval for the introduction 
of LESS at our institution and the study was obtained from 
the Departments of Surgery and Bioethics and Quality and 
Risk Management through a standardized process called 
“Proposal for Introduction of Innovative Procedures and 
Devices.”6

All surgeries were performed by a single surgeon (WF) 
through a transumbilical incision under direct vision using 
an open Hasson technique. The length of the incision varied 
in size from 1.5 to 2.5 cm, depending on the access device 
used (Fig. 1a). Procedures performed included dismembered 
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pyeloplasty, varicocelectomy, simple nephrectomy, renal 
cyst decortication, and pyelolithotomy. During the pyelo-
plasty, a stent was inserted in the traditional laparoscopic 
manner using an angiocatheter. For the varicocelectomy, the 
peritoneum was incised to isolate the spermatic veins and 
en-bloc clipping was performed. In cases where the artery 
was easily spared, only the veins were clipped. The surgi-
cal technique for the pyelolithotomy case has been previ-
ously described.7 The cases were performed in no specific 
chronological order.

During our initial experience, several access ports were 
used. These included the Triport (Olympus/Advanced 
Surgical Concepts), GelPOINT System (Applied Medical), 
and the SILS port (Covidien). All working instruments were 
5 mm. In the latter cases, typical instruments would include 
1 straight and 1 articulating instrument (Covidien) of different 
lengths, in an attempt to prevent extracorporeal clashing, 
and an articulating 5-mm camera (Endoeye Flex 5, Olympus) 
that provides a 100-degree angulation. Insufflation was 
achieved via the appropriate port channel on the access 
device, whereby CO2 pneumoperitoneum was achieved 
and set at 12 mmHg (Fig. 1b). Figure 2 lists the procedure 
breakdown between different devices.

Patient age, operative time, length of stay, and surgical 
outcomes were captured. An age-matched historical cohort 
of traditional laparoscopic dismembered pyeloplasty and 
varicocelectomy was used for comparative analysis. For the 
LESS pyeloplasty group, a cost analysis was also performed 
by accounting for the device type, the operative time, and 
the length of stay of the patient. The operative time was 
calculated from the time of the initial skin incision to its 
closure. Cystoscopy, when required, was also included in 
the operative time. Two-sample t-test was performed and 
SPSS v. 21 was used for statistical analysis. 

Results 

The 16 LESS surgeries included 7 dismembered pyeloplasties 
(44%), 4 unilateral and 1 bilateral varicocelectomies (31%), 
2 simple nephrectomies (13%), 1 renal cyst decortication 
(6%) in a child with large symptomatic multicystic kidney, 
and 1 pyelolithotomy (6%) in a child who had cystinuria 
and a history or multiple percutaneous nephrolithotomies 
(Table 1).

A total of 7 patients had LESS pyeloplasties (LESS-P) with 
mean follow-up of 15.7 months. Patients were matched 1:4 
to a similar cohort of patients who underwent traditional lap-
aroscopic pyeloplasties (TL-P). The mean age at surgery was 
12.7 years (range: 7.7–17.9) and 12.8 years (range: 7.7–17.8) 
for LESS-P and TL-P groups, respectively (p = 0.82). There 
was no significant difference in operative times between the 
2 groups (LESS-P: 233 minutes [range: 155–250] vs. TL-P: 
210 minutes [range: 116–373], p = 0.82). No patients in 
the TL-P group required conversion to an open procedure, 
however 1 patient undergoing LESS-P required conver-
sion for failure to progress due to a small intra-renal pel-
vis. There was no significant difference in length of stay 
between the groups (LESS-P: 2.2 days [range: 1.53–2.61] 
vs. TL-P: 2.8 days [1.48–7.6], p = 0.26). The mean cost for 
LESS-P was $5088CAD compared to $5701CAD for TL-P 
(p = 0.30). The non-statistical cost-savings in the LESS-P 
group was likely driven by the cost accrued by a prolonged 
hospital stay of 7.6 days in 1 child in the TL-P group. Of 
the 7 patients who underwent LESS-P, 6 showed improve-
ment in the degree of hydronephrosis. One patient whose 
ureteropelvic junction (UPJ) obstruction was incidentally 
diagnosed after trauma developed worsening hydronephro-
sis and decreasing renal function on the renal scan from 
35% to 5% at 6 months post-LESS-P. It is unclear whether 
the deterioration was secondary to the trauma or the sur-

Fig. 1a. Laparo-endoscopic single-site surgery-pyeloplasty using SILS port 
(Covidien) with Endoeye (Olympus) camera using articulating instruments. Fig. 1b. Postoperative umbilical incision. 
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gical intervention. At 2 years postoperatively, the patient 
was normotensive and had not undergone any additional 
intervention. All patients who had a TL-P had favourable 
ultrasound findings postoperatively. 

LESS varicocelectomy was performed in 5 patients, and 
all were discharged on the day of surgery. No complications 
were reported. The mean and median total operative times 
were 54 minutes and 55 minutes, respectively. The longest 
case was a unilateral case lasting 61 minutes. Similar to the 
pyeloplasty analysis, patients were compared to an aged-
matched cohort of laparoscopic varicocelectomies. There 

was no difference in mean operative time (mean: 48 min-
utes, p = 0.4). Resolution of varicoceles was seen in all cases 
at the postoperative follow-up ultrasound.

The LESS simple nephrectomies, LESS pyelolithotomy, 
and LESS renal cyst decortication were performed without 
complications or need for conversion. We did not perform 
an aged-matched cohort analysis due to the small number of 
these cases. Overall, all LESS cases were performed without 
the need for the insertion of an additional trocar.

Discussion 

Laparoscopic surgery has the advantage of a smaller incision 
compared with open surgery, resulting in less postoperative 
pain, faster recovery, and improved cosmesis.8,9 The success 
of laparoscopic nephrectomy in pediatrics led to the adop-
tion of this technique in management of various conditions, 
such as UPJ obstruction and intesex state.10,11 However, with 
each port insertion, there is a risk of visceral and vascular 
injury, and the potential of developing incisional hernias. To 
further reduce the morbidity of minimally-invasive surgery, 
techniques such as LESS are gaining more attention as an 
alternative to conventional laparoscopy.

LESS was first reported in 1998 for cholecystectomy and 
appendectomy.12,13 This technique uses a single skin and 
fascial incision for placement of ports. Advances in surgical 
techniques and instruments, such as multichannel single-
access ports, novel articulating instruments and thin flex-
ible laparoscopic cameras, have allowed the integration of 
LESS in urologic surgery. Transumbilical LESS is practical 
and affords a virtually scar-free approach. Another theoreti-
cal advantage includes reduced analgesic requirements,14

although this remains controversial due to the absence of 
randomized data in the pediatric population.
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Fig. 2. Procedure breakdown by device used.

Table 1. Laparo-endoscopic single-site surgery patient characteristics

Patient no. Age (years) Procedure Surgical time (mins) Length of stay (days)
1 10.0 Cyst unroofing 143 1.8

2 10.0 Simple nephrectomy 153 1.5

3 9.0 Simple nephrectomy 218 1.8

4 14.0 Pyelolithotomy 277 1.6

5 15.0 Pyeloplasty 233 1.5

6 14.5 Pyeloplasty 155 1.8

7 7.5 Pyeloplasty 244 2.5

8 17.0 Pyeloplasty 219 1.5

9 18.0 Pyeloplasty 250 2.5

10 9.0 Pyeloplasty 244 2.5

11 8.0 Pyeloplasty 218 2.6

12 14.5 Left varicocelectomy 53 0

13 15.0 Left varicocelectomy 61 0

14 17.0 Left varicocelectomy 45 0

15 13.0 Bilateral varicocelectomy 55 0

16 17.5 Left varicocelectomy 55 0
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Complex reconstructive and extirpative urologic proce-
dures have been performed using LESS. Although mostly 
in adults, these have included simple, partial, and radical 
nephrectomies, pyeloplasty, ileal ureter, and radical pros-
tatectomy.15-17 There have been only a few retrospective 
case series looking at the feasibility and success of LESS 
in the urologic pediatric population.18-20 Moreover, there 
is no published data on LESS from Canada. In 2010, Koh 
and colleagues reported one of the first series of pediatric 
nephrectomies with LESS in 11 patients, with a mean age 
of 5.7 years.18 However, 5 early cases required insertion 
of an accessory port. Kocherov and colleagues published 
their results of LESS for a total of 14 procedures, including 
nephrectomy, gonadectomy, and varicocelectomy. They 
found no difference in the mean operative time, length of 
stay, and narcotic requirements with a similar cohort of 
patients who underwent conventional laparoscopy.19

In 2011, we presented the use of single incisional lapa-
roscopic sugery (SILS) approach in a series of children who 
underwent 1- and 2-stage orchidopexy. 21 This involved a 
single skin incision, but multiple fascial incisions through 
which the trocars were placed. The successful uptake of this 
technique led to the introduction of LESS for many urologic 
surgeries at our centre that were usually performed using the 
traditional laparoscopic approach. This gave us the oppor-
tunity to assess the outcomes and cost-effectiveness of this 
technique. As there is no standard approach to using the 
different available technologies for LESS, we alternated the 
use of different ports and instruments for each case to better 
assess their performance. 

Our study supports the use of LESS in the pediatric popu-
lation. Using multiple devices, we performed 5 different pro-
cedures, including pyeloplasty, varicocelectomy, nephrec-
tomy, renal cyst decortication, and pyelolithotomy via an 
umbilical incision resulting in a concealed surgical scar. In 
only 1 case a pyeloplasty required conversion to open due 
to a small intra-renal pelvis. None of these cases required 
insertion of an additional 5-mm port or a 3-mm percutane-
ous instrument. There were no differences in hospital length 
of stay and operative times of the LESS procedures when 
compared to a similar cohort of conventional laparoscopic 
cases. All patients with varicocelectomies were discharged 
the same day, and the hospital length of stay of about 2 days 
for the LESS-P group was either comparable or better than 
the earlier series.22,23 The cost reported for LESS-P was based 
on the cost of a heterogeneous group of port devices, ranging 
from $350 to $650 excluding the instruments. The reduced 
cost associated with LESS-pyeloplasty is unlikely to represent 
a true saving as the analysis was skewed due to a prolonged 
hospital stay of 1 patient in the TL-P group. 

We consider that a universally beneficial new surgi-
cal approach needs to be easily learned and reproducible 
by other surgeons. Like other groups, we found that LESS 

requires more advanced techniques compared with multi-
port laparoscopic surgery because the instruments are intro-
duced adjacent and parallel to each other through a single 
port and the surgeon has a limited range of motion. We cur-
rently offer LESS for specific procedures, such as varicocelec-
tomy, nephrectomy, and pyeloplasty. We traditionally use 
either the SILS or Gelpoint technologies with a combination 
of articulating and bent instruments to partially overcome the 
loss of triangulation and “clashing” of instruments. Finally, 
although the learning curve with LESS has not been robustly 
explored, proficiency may require an advanced laparoscopic 
skillset, especially for intracorporeal suturing. 

Given that there are only a few retrospective studies, 
our initial goal was to explore the utility of the LESS tech-
nique for urologic procedures, and the results support earlier 
observations of this being a viable option in children. Unlike 
most of the earlier pediatric series, we also performed a 
matched cohort analysis with patients who underwent tradi-
tional laparoscopy for pyeloplasty and varicocelectomy, and 
found no significant difference between the 2 techniques. 
Although this represents a limited series, our study is the 
first Canadian experience with LESS, and contributes to the 
growing evidence supporting the use of this technique. 

However, our study has several limitations. The series 
included a heterogeneous patient population who under-
went different procedures with a short follow-up period. 
Moreover, all surgeries were performed by the same surgeon 
(WF), with a vast experience in pediatric laparoscopy, at a 
tertiary centre. Hence, the generalizability of these results 
cannot be assessed at this stage. Ultimately, randomized tri-
als are required to assess for LESS’s superiority over conven-
tional laparoscopy in terms of narcotic requirements, length 
of hospital stay, financial cost, and patient satisfaction. 

Conclusion 

LESS offers the opportunity to perform laparoscopic abdomi-
nal procedures in a patient using a single concealed inci-
sion within the umbilicus. Although our experience is still 
limited, the present cohort demonstrates the safety and fea-
sibility of transumbilical LESS in the pediatric urological 
population. Randomized studies are required to better define 
the role of LESS.
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