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LAPAROENDOSCOPIC SINGLE SITE SURGERY (LESS) FOR M?R UROLOGI-
CAL PROCEDURES IN THE PEDIATRIC POPULATION: A SYSMATIC RE-
VIEW

Background: Improvements in laparoscopic surgery have ledh® introduction of
Laparoendoscopic Single Site Surgery (LESS) as kernative to conventional
laparoscopy conferring a number of possible adygstaln this review, we aim to eluci-
date the aspects of LESS for major urological places in the pediatric population.
Materials and Methods: An in-depth search of the literature was perfornmedhe
databases of PubMed and Scopus, for studies igaésty the technical aspects and clin-
ical outcomes of partial nephrectomies, nephrea@emnephroureterectomies, vari-
cocelectomies and pyeloplasties in children. Datgparameters such as operation time,
instrumentation, perioperative complications, htapstay and follow up period were
collected and further analyzed cumulatively.

Results: Twenty nine studies met the inclusion criteriaarporating 386 patients who
underwent 401 procedures. There were no majorapénative complications, with only
19 patients (4.73%) facing postoperative complceti No perioperative deaths were
reported.

Conclusions: In the hands of experienced surgeons LESS seesasible, efficient and
less invasive alternative to standard laparoscoytlge field of pediatric urology. There is
an eminent need of well-designed randomized cdattdtials comparing the two tech-

niques.

Keywords: urology; pediatrics; laparoscopy; surgery; LESS
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1. Introduction

Laparoscopic surgery is currently the gold standardhe surgical management
of pediatric urologic pathologies [1]. Recent imypgments in laparoscopic surgical tech-
niques have led to the introduction of laparoendpgxrsingle site surgery (LESS), as an
alternative to conventional laparoscopy (CL) conifgr a number of possible advantages:
better esthetic outcome, decreased incidence tfspgercomplications, less postoperative

pain, reduced analgesic requirements and fasteveeg [2].

However, pediatric surgeons are hesitant in enmigddESS. According to a sur-
vey among members of the International PediatridoSargery Group (IPEG), lack of
proficiency, inadequate resources and mainly disbal the benefits of this technique
were the most commonly cited factors for not adgptiESS [3]. A recent meta-analysis,
comparing LESS and CL appendectomy in pediatricepts, concluded to the non-
superiority of the former, which was associatedhwitgher wound infection rates and

longer operative time [4].

Even though urologic LESS is frequently performedadults, the first cases in
the pediatric population were described only rdgdbt6]. As such, there is still a lack of
comprehensive evidence regarding the feasibiléyety and efficacy of LESS for uro-
logic procedures in children. The aim of this sysdc review was to perform an in-

depth literature search and present all the aveilddence on this novel technique.
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2. Material and Methods

This systematic review was conducted in accordandbe Preferred Reporting
Items for Systematic Review and Meta-Analyses (R guidelines [7]; a protocol
was agreed beforehand by all authors. A compréferdectronic search of Medline
and Scopus databases was performed with the foltpkeywords:Single AND (trocar
OR incision OR Site) AND Surgery AND (child* ORamif OR pediatr* OR paediatr*
OR adolescen*) NOT adult'inclusion criteria were: 1) pediatric patient ptaiion (age
<18 years) 2) single site approach initially seddcby the surgeon, 3) procedure carried
out completely laparoendoscopically, 4) major ugatal procedure performed were lim-
ited to: nephrectomy, nephroureterectomy, pyelaplasricocelectomy and partial ne-
phrectomy 5) study population of more than onegpatiStudies of any design, including
studies comparing CL and LESS, were eligible falusion. Articles in language other
than English, and studies reporting on animal n®datl mixed adult and pediatric popu-
lation were excluded. Studies reporting pyelopésstivith LESS mobilization of the
ureteropelvic junction (UPJ) and open extracorpoa@astomosis were not included in
this review. In addition, all references were haedrched in order to detect any poten-
tially missed studies. Two reviewers (ENS and DNyking independently extracted da-
ta from all eligible studies; any discrepanciesemdiscussed and consensus was reached.
When applicable the methodological quality of thedg was assessed using the Newcas-

tle-Ottawa Quality Assessment Scale (NOS) of nomomized studies.

From each eligible study the following parameteesewvextracted when available:
general study characteristics (author, date ofipatibn), patient demographics (age and

gender), procedure performed, indication, sitenafsion, details of surgical technique

3
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(entry device employed, access route, size ofimtisaparoscopic instruments used, toal
operation time), intraoperative complications (utihg conversion to open surgery, use
of additional ports and estimated blood loss (EBin) surgical outcome (length of hos-
pital stay and post-operative complications). Radies commenting on pyeloplasty, the
following additional parameters were collected: h@mof crossing vessels, outcome,

method and period of follow-up.

Intraoperative complication was defined as anyr&al “deviation from the ideal in-
traoperative course occurring between skin incisaod skin closuré[8]. A procedure
was considered as converted when it was not coetpleting the same technique as ini-
tially planned; thus both conversion to open swrgard the use of additional(s) port(s)
were taken into consideration for the calculatidrth® conversion rate. Postoperative
complication was defined as any reporteéviation from the ideal postoperative course
that is not inherent in the procedure and does cwhprise a failure to cufe[9]. As
such UPJO recurrence was not included in the cionl of postoperative complication
rate. Reported postoperative complications weregoaized according to the modified
Clavien-Dindo classification system which has based extensively in urologic surgery
[10]. Conversion and postoperative complicatior naere calculated based on the total

number of procedures performed.

All extracted data were tabulated and the outcome® presented cumulatively when
applicable. In order to calculate the weighted mefpatient age, total operation time
and post-operative hospital stay, median value® wenverted to mean as previously

described [11].
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3. Results

The flow diagram of the literature search is pnése in Figure 1. In total 29 studies
met the inclusion criteria; these included datanff®4 patients who underwent partial ne-
phrectomy/nephroureterectomy, 165 and 19 patiehts umderwent trans-peritoneal and
retroperitoneal nephrectomy/nephroureterectomypedsvely, 91 patients who under-
went pyeloplasty and 57 patients who underwentweaglectomy. Only one of the eligi-

ble studies was a prospective study; all other wetrespective.

3.1 Partial nephrectomies

For the partial nephrectomy groupaple 1), 55 procedures were performed in 54 pa-
tients aged from 0.42 -16.4 years (weighted med® $ears from 50 patients) [12-17].
Total operation time, ranged from 55 to 400 minytesighted mean: 132.05 minutes
from 55 procedures). All procedures were perforimads-peritoneally and no intraoper-
ative complications were noted. For 51 procedu®@s706) a commercially available sin-
gle-port device was employed. There was one ca8&ojjlof conversion to open surgery
and EBL in all cases did not exceed 120 ml. Posatiye complications were encoun-
tered in 3 (5.45%) patients; two Clavien-Dindo grda@omplications; namely one case of
minor urine leak managed with continuous drainagel one case of urinoma that re-
solved spontaneously. One patient developed a €lavindo grade Il complication;
renal artery spasm which was noted in postoperativasound and required diagnostic
work-up with computed tomography and angiograplogtéperative hospital stay ranged

from O to 10 days (weighted mean: 4.6 days fronpatients).
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3.2 Nephrectomies and nephroureterectomies

For the transperitoneal group of nephrectomies ragghroureterectomied &ble 2)
165 patients, aged 0.06 - 18 years (weighted nte8b:years from 157 patients), under-
went 174 procedures [12,13,15-30].13 patients (7.47%) a concomitant procedure was
performed. The size of incision ranged from 2.5 cm. For 153 procedures (85.5%) a
commercially available single-port device was ergpth There were no intraoperative
complications; in two cases an additional port wexglired and one case was converted
to open surgery (1.72 % conversion rate). Totalraipe time ranged from 6 to 370
minutes (weighted mean 122.13 minutes from 167 quoes). Postoperative hospital
stay ranged from O to 12 days (weighted mean: @888 from 102 patients) and postop-
erative complications were observed in 5 patieRi87 %); four Clavien-Dindo grade Il
(two cases of port site infection, one case of licdliinfection all treated with oral anti-
biotics in an outpatients basis and one case gfleo@ntal analgesia) and one Clavien-
Dindo grade Il complication (persistent fever, e requiring transfusion and radio-
logical evidence of retroperitoneal fluid collectia@rained percutaneously complicated

by pseudomembranous colitis).

In 19 patients (5 male and 14 female) aged 1.63.9 years, 20 nephrectomies were
performed via the retroperitoneal roufeable 3)[31-33]. The size of incision ranged
from 1.1 —to 2.5 cm. The procedures were carrigicdbetween 50 and 90 minutes with-
out any intraoperative or postoperative complicsioccurring. Ten (50%) procedures
were completed with the use of a commercially add single-port device. No cases
required an additional port (0 % conversion ratedl éhe postoperative hospital stay

ranged from 1 to 1.5 days.
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3.3 Pyeloplasties

For the pyeloplasty groupl &ble 4,5) 92 procedures were performed in 91 patients,
aged between 0.16 and 17.9 years (weighted meageérs from 91 patients) [18-21,34-
36]. In 7 cases (7.6%) a crossing vessel was presen(procedures (76.1%) a com-
mercially available single-port device was emplay&Hte size of incision ranged from
1.5 cm to 2.5 cm. All procedures were completeddparitoneally; one case was con-
verted to open, and in another case an accessaryvpe employed (2.17% conversion
rate). In one study with 21 patients, an 2-mm asmgsport was routinely employed; that
study was excluded from the calculation of the esawn rate. Mean operation time
ranged from 145 240 min (weighted mean: 192.93 minutes from 9Z@dares). Post-
operative complications occurred in 10 (10.86%)eguais; 8 grade | Clavien-Dindo (two
cases of postoperative fistula disappearing ndyuaald 6 cases of postoperative fever, 2
of which were associated with urine extravasatietected by ultrasound) and 2 grade Il
Clavien-Dindo complications (one case of woundgtie and one case of urinary infec-
tion, both managed conservatively). Mean hospitay ganged from 2 to 7 days
(weighted mean: 5.2 days from 91 patientgble 5 summarizes the postoperative fol-

low-up and outcome of patients undergoing LESSqpjakty.

3.4 Varicocelectomies

For the varicocelectomy group 57 patients (weighteshn age 13.71 years from 55 pa-
tients) underwent 60 procedur@sable 6) [13,15,16,19,20,22,26,37-400l procedures
were completed transperitoneally and weighted nogaaration time was minutes 38.35

minutes (from 52 procedures). No cases requireabiditional port and only one Clavien-
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Dindo grade Il postoperative complication (post@pee hydrocele requiring secondary

open procedure)(1.7%) was observed. Mean hogpéaglranged from 1-3 days.

4. Discussion

Laparoscopic surgery is currently the gold staddarithe field of pediatric urolo-
gy for the surgical management of urinary tracedses [41]. CL traditionally requires 3
or more incisions of a size ranging from 0.5 ton2 [84,36].The need for a less invasive
technique, which would minimize morbidity and reésual a superior cosmetic outcome,
led to the development of LESS, a novel technidna¢ has gained popularity during the
last decade [42,43]. The first cases of transpegabLESS nephrectomy in children were
reported in the year 2009 [5,6].

LESS can be performed through both retroperitori@®l) and transperitoneal
(TP) access routes. On one hand, the RP approatlugs the surgeon with a direct ac-
cess to the UPJ and eliminates the risk of perétboentamination and irritation by CO2.
On the other hand TP access is superior when thexeneed to perform a concomitant
procedure within the abdomen. Also, with TP LES®, surgical scar can be easily con-
cealed by the umbilicus resulting possibly to aesigp aesthetic outcome. The limited
working space of RP approach can also aggravatieiment crowding and loss of trian-
gulation, a main obstacle encountered in LESS plu@s. In their systematic review,
Kim et al. analyzed the perioperative parameter€loinephrectomy, nephroureterecto-
my, and partial nephrectomy in children comparing TP (n=288) and RP (n=401) ap-
proach. The overall complication rates were fountée similar, 3.5% and 4.3%, respec-
tively and authors concluded that the choice ofr@ggh should be guided by the sur-

geon’s preference, patient anatomy, or the natitigegorocedure to be performed [44].



180

181

182

183

184

185

186

187

188

189

190

191

192

193

194

195

196

197

198

199

200

201

202

In the group of partial nephrectomies, the mostrpnent result, was a prolonged
operation time and length of postoperative hosgtaly compared to TP nephrectomy
[12-17]. These results seem to be comparable wike of adult patients [45LESS par-
tial nephrectomy is regarded as the most demangipgr urological tract procedure as-
sociated with an increased risk of conversion [46].

Similarly, pyeloplasty with intracorporeal UPJ atmasosis requires an advanced
laparoscopic skill-set. Instrument clashing ands lo§ triangulation encountered during
LESS limit retraction and dissection and may rasponentially the level of difficulty;
as such the weighted mean of total operative tirag 182.93 min. Mean duration of fol-
low-up varied from 6 to 35.1 months. This alonésea doubts on whether several long-
term complications have not yet been revealedifercases with short follow-up; as such
longer follow-up is imperative in order to determitne efficacy and durability of LESS
for the treatment of ureteropelvic junction obstime (UPJO) in the pediatric population.
It should be noted that for adults, a recent mefyais concluded that LESS pyeloplasty
offers comparable surgical and functional outconwapared to CL [47].

A number of studies included in this review, congolaretrospectively LESS and
CL. Kim et al. demonstrated similar surgical timpsstoperative pain medication use
and length of hospital stay between LESS (n=11) @hdnephrectomy (n=11). When
compared to open nephrectomy (n=39), LESS was iassdowith significantly shorter
length of hospital stay and lower postoperativen paedication requirements but also
with a slightly longer operation time [48]. Woldni@t al. compared retrospectively LESS
(n=7), CL (n=11) and open (n=8) nephrectomy conalgdhat LESS was comparable to

CL in terms of perioperative factors and cost [29&m et al compared 12 consecutive
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children undergoing LESS (7 nephrectomies and 4itegphrectomies) with a matched
cohort of 18 children that had CL surgery (12 neptomies and 6 heminephrectomies).
There were no differences between the two grougardéng length of hospital stay and
postoperative analgesic requirements but LESS eefdmy required significantly long-
er operative time. However, in that study LESS é@hdnephrectomies were performed
through TP and RP approach respectively [17]. Réc&hou et al. compared a group of
34 patients who underwent LESS heminephrouretergctwith 34 patients undergoing
the CL, without observing any significant differenio total operative time, postoperative
hospital stay, analgesic requirements and peritiperaomplications [14]Naitoh et al
compared a group of 14 TP fully laparoscopic LE§8Igplasties with an age-matched
control group of 14 CL cases; operative time didl differ between the two groups but
LESS was associated with a significantly decregmed face scale score on postopera-
tive day 3 and 4 [49]. Similarly, Khambati et apoeted no difference in operative time,
hospital stay or cost between a group of 7 patitr@tsunderwent LESS pyeloplasty and
a match cohort of 28 patients that underwent CLUqgpfasty [19]. It should be under-
lined that in literature, there is no prospectimadomized study comparing outcomes of
pediatric LESS and CL for a major urologic procedapart from varicocelectomy [39].

It has been well demonstrated that conversionfoateESS is low [50]. Howev-
er, this composes a field of controversy. As “casi@” many authors define the need of
conversion to open surgery, while others refehtouse additional ports or skin incisions
[17,21,29]. Surgeons should not hesitate to intcedadditional mini-laparoscopic in-
struments through mini-ports or stab wound incisionorder to control possible bleed-

ing and complete safely a procedure. It should dtedhthat since LESS is technically

10



226

227

228

229

230

231

232

233

234

235

236

237

238

239

240

241

242

243

244

245

246

247

248

demanding, it is carried out by more experiencqhiascopic surgeons; as such the
complication rate may be artificially low [13lt is not surprising that EUA recommends

that LESS should be performed only by experienapdroscopic surgeons [51].

As a recent and relatively new technique LESS heaye a steep learning curve
[12,13,16].This can be explained by the fact that surgeonsliyiface the loss of classi-
cal triangulation, limitations in available instremtation, challenging working angles and
most importantly intra- and extracorporeal instratmgashing [12,51,52]. The combina-
tion of flexible or pre-bent instruments with axiele laparoscope can pose additional
difficulties in the limited working spaces encouet in pediatric patients [15]. However,
certain authors claim that LESS might in fact havehort learning curve for those sur-
geons who are experienced in CL [42,92preover, compared to adult patients in the
pediatric population, the distance from the umbs#it¢o the target organ is shorter, viscer-
al fat is minimal and target organs are smallatdia that may facilitate the performance

of LESS [15,18].

Probably the major advantage of LESS compared tasGhe superior aesthetic
result, which is of even greater value in the peidigopulation, given that a surgical scar
is expected to enlarge along with the growth of¢h#gd [18]. Fan et al. in their recent
meta-analysis, reported significantly better costnettisfaction scores in the LESS
nephrectomy group compared to the CL approach jwever, cosmesis still remains
subjective with no clear consensus for what is immed aesthetically satisfactory.
Future studies should include objective measuresosmetic outcome. Currently, the
European Urology Association (EUA) recommends th&SS should be favored in

cases where cosmesis is of paramount importdbad¢”

11



249

250

251

252

253

254

255

256

257

258

259

260

261

262

263

264

265

266

A major strength of this study is the fact thatyatematic approach was adopted
for the identification of all eligible studies amide data extraction. However given that
the majority of studies included in this systemagwiew were either case-series or
retrospective cohort studies with the risk of biaspecially publication-bias, remaining
unambiguous, the results should be interpreted wathtion. In addition as discussed
previously the most of the procedures were perfdrrbg surgeons with extensive
experience in laparoscopic surgery or adult LESSsuch these results may not be
reproducible by the average surgeon. Also, it sthdwal noted that certain retroperitoneal

nephrectomies were performed through one trocargussingle intrument [32,33].

5. Conclusion

During the last decade the number of urological $§53%ocedures performed
worldwide in the pediatric population has increadedch surgeon based on his experi-
ence or preference employed different instrumentsemtry ports. In the hands of expe-
rienced surgeons LESS seems a feasible and atgadternative to CL with comparable
results. However, there is not enough evidenceauppart the superiority of LESS thus
wide adoption cannot be recommended. There is gerimive need of well-designed
prospective randomized trials, with large numbepatients, in order to clarify the safety

and long term efficacy of LESS for urological prdaees in the pediatric population.
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Table 1. Partial Nephrectomies

Author - Number of Age years  Gender Operation Procedure Access Conversion* Postoperative Postoperative
Y ear Patients/ median time, min complications hogspital stay,

Procedures (range) median (range) days

median (range)
Gor et al. 5 0.42 (0.25- 2M/3F 90 (60-125)  heminephrectomy/partial TP 0 0 1(1-1)
2015[12] 1) nephrectomy
Soto-Aviles 4 0.71 (0.42-3) 2M/2F 57.5 (55-65) heminephrectomy TP 0 0 <1
et al. 2015
[13]
Zhou et al. 34 2.04 14M/20F 105 (75-210)  heminephroureterectomy TP 0 1 (minor urine leak) 5 (2-10)
2014 [14] (0.42-11)
Bansal et 4 0.52 n.a 126 (97-180) partial nephrectomy TP 0 0 1(1-2)
al. 2014 (0.21-1.37)
[15]
Szavay et 3/4 2.3 2M/1F 150 partial nephrectomy TP 0 2 (1 urinoma & n.a
al. 2013[16] (0.58-4.8) (120-150) 1 post-op renal artery
spasm)

Tam et al. 4 3.8 3M/9F' 300 heminephroureterectomy TP 1 0 2.9 (2-6)t
2013 [17] (1.9-7)' (265-400)

T data not separate from nephrectobgtd: mean, TP: transperitoneal

*(use of additional trocar) or open surgery , mat available



Table2. Transperitoneal Nephrectomies

Author Number of Age, years Gender Operation Procedure Access Conversion*  Postoperative  Postoperative
Patients/ median time, min complications  hospital stay,
Procedures (range) median days
(range) median (range)
Gor et al. 41/44 nephrectomy: 18M/23F R nephrectomy 35 nephrectomy, TP 0 1 R nephrectomy
2015[12] 4 (0.92-11) 80 (6-130) 9 (supplamental 1 (1-3),
nephrouretere L nephrectomy nephroureterectomy analgesia) L nephrectomy
ctomy 60.5 1 (1-4),
7 (6-13) (40-125), nephroureterectomy
bil. nephroureterect 1.5 (1.5-2),
omy il.
ge(gr_]ﬁ;tomy 116 (90-160), ! '}f"??,i%‘;“’my
bil.nephrectomy
128
(122-132)
Yamada et al. 4 5 (5-7) n.a 128 (90-178)  nephrectomy TP 0 0 4.8 (3-6)
2015[18]
Soto-Aviles et 20 0.95 TM/13F 52.5 (40-120) nephrectomy TP 0 0 <1
al. 2015 [13] (0.25-17)



Khambati et
al. 2015 [19]

Abde-Karim
et al. 2015
[20]

Bansal €t al.
2014 [15]

Ganpuleet al.

2013 [21]

Szavay et al.
2013 [16]

24

11

(9-10)

10.0 (SD:0.5)

nephrectomy:
1.6 (0.6-14.1)
nephrouretere

ctomy: 5.1
(1.4-12.1)

3.14 (Sb:1.7)

1(0.06-10.7)

n.a

n.a

n.a

3M/4F

7™M/ 4F

153-218

125 (SD:5)

nephrectomy: 15 nephrectomy/

90 (46-136)

nephrOU retere nephroureterectomy

ctomy: 174
(74-222)

975
(SD:12.54)

110 (50-260)

nephrectomy

nephrectomy

9

nephrectomy

nephrectomy

TP

TP

TP

3 (2 port site

infections &
1 umbilical
infection)

1.5-1.8

1.2 (SD:0.21)

10 pts: same day
discharge /

12 pts: 1 (1-2¥

3(34)

n.a



Uygun et al.
2013 [22]

Tam et al.
2013 [17]

Ham et al.
2011[23]

Urbanowicz et
al. 2011 [24]

Marietti et al.
2011 [25]

Kocherov et
al. 2011 [26]

4/8

7 (2-15)

3.8(1.9-7)

3.5 (0.6 -11)

6 (3-10)

17 (1.5-18)

6.5 (1.8-12)

5M

3M/9F'

2M/4F

n.a

3M/1F

n.a

120 nephroureterectomy
(110-135)

155 (100- nephrectomy
230)

112 (90-148) 4 nephrectomy/
2

nephroureterectomy

50-90 nephrectomy/
nephroureterectomy

345 nephrectomy

(308-370)

75 (60-80) 3 nephrectomy/
1

nephroureterectomy

TP

TP

TP

TP

TP

TP

4 (2-6)

2.9 (2-6)'

2(2-2)

3(3-3)

4 (4-5)

1(1-2)



Leeet al.
2011 [27]

Barbancho et
al. 2011 [28]

Woldrich et
al. 2011 [29]

Vricellaet al.
2010 [30]

3/5

3.2
(1.5-4.92)

1(0.67-1.33)

8.8 (1.9-15.3)

11 (10-13)

3F/AM

n.a

n.a

1F/2M

83.3
(55— 125)

100 (90-120)

180.5
(171-244)

214
(188-300)

nephrectomy

nephrectomy

nephrectomy

nephrectomy

TP

TP

TP

TP

o

1 (persistent
fever,
pseudomembr
anous
diarrhea,
anemia &
retroperitoneal
fluid
collection)

1(1-2)

2 (1-4)

1.9 (1-3.2)

3 (1-12)

" data not separate from heminephrectomies, TP:ftesiteneal
*(use of additional trocar) or open surgery

Bold: mean , S.D:standard deviatior,: 2 patients were excluded from the analysis dustwomitant procedures



Table 3. Retroperitoneal Nephrectomies

Author - Year Number of  Age, years Gender Operation Procedur e performed Access Conversion* Postoperative  Postoperative
Patients/ median time, min complications hospital stay
Procedures (range) median median
(range)

Featherstone 9/10 10.9 4M/5F n.a nephrectomy RP 0 0 n.a

et al. 2015 (2.7-15.9)

[31]

Liem et al. 5 4 IM/4F 60 (60-70) nephrectomy RP 0 0 1(1-1.5)

2013[32] (2-5)

Liem et al. 5 4 5F 60 (50-90) nephrectomy RP 0 0 15

2012 [33] (1.67-112)

*use of extratrocar or open surgery
n.a: not available, RP: retroperitoneal



Table4. PyeloplastiesIntracorporeal

Author-Year Number of Age, Operation Ureteropelvic  Crossing Access  Conversion * Postoperative Postoperative  Follow-up, months
Patients/ years time, min Anastomosis Vessels Complications- hospital stay mean (range)
Procedures mean mean Site Recurrence (days)
(range) (range) mean (range)
Yamada et 21 6.5 (1-14) 240 intracorporeal n.a TP 21 0 5.2 (3-8) 35.1 (12-78)
al. 2015 [18] (178-363)
Khambati et 7 12.7 233 intracorporeal n.a TP 1 n.a 2.2 (1.53-2.61) 15.7
al. 2015 [19] (7.7-17.9) (155-250)
Abdel-Karim 3 14.2 155.6 intracorporeal 2 TP 0 0 2 (sd:0) n.a
et al. 2015 (SD:2.6) (SD:5.6)

[20]



Ganpule et 3/4 2.43 192

al. 2013[21] (SD:2.3) (SD:47.16)

Zhou et al. 24 1.2 145

2012 [34] (0.2-5.2)  (70-300)

Tugcu et al. 11 10 (2-17) 1825

2011 (160-300)

[35]

BiY etal. 22 474 198

2011 [36] (0.16- -
1116 (150-270)

intracorporeal

intracorporeal

intracorporeal

intracorporeal

n.a

TP

TP

TP

TP

2 (post-operative
fistula
disappearing
naturally)

2 (1 wound
infection &
1 urinary
infection)

7 (6 post-
operative fever -
2 associated with

urine
extravasation, one
anastomosis
obstruction)

4.67 (4-6)

7 (6-10)

2 (1-3)

6.4 (4-10)

6 (3-12)

6 (4-8)

n.a

*(use of additional trocar) or open surgery
n.a: not available

bold: median

S.D: standard deviation

TP: transperitoneal



Table5. PyeloplastiesIntracorporeal Outcome

Author-Year Number of Follow-up, Outcome Follow-up method
Patients/ months (definition of sucess)
Procedures mean (range)
Yamada et 21 35.1 (12-78) 100% U/S 1,6,12 months post-op and yearly
al. 2015 (hydronephrosis improvement, renal function stable or improved)
(18]
Khambati et 7 15.7 85.7% n.a
al. 2015 [19] (hydronephrosis improvement)
Abdel- 3 n.a 100% n.a
Karim et al. (improved renal excretion, hydronephrosis improvement and/or patency of UPJ)
2015 [20]
Ganpule et 3/4 6 for 2 patients good drainage renogram at 6 months
al. 2013 [21]
Zhou et al. 24 6 (3-12) 100% renogram 6 months

2012 [34] (symptom resolution and hydronephrosis improvement and/or improved renal excretion)



Tugcu et al. 11 6 (4-8)
2011
[35]

Bi Y et al. 22 n.a
2011 [36]

100%
(symptom resolution and hydronephrosis improvement and/or improved renal excretion)

One patient developed symptoms of anastomosis obstruction

U/S and renogram and/or VU at 3 months

renogram recommended

n.a: not available

S.D: standard deviation
UPJ: ureteropelvic junction
U/S: ultrasound

IVU: intravenous urography



Table 6. Varicocelectomies

Author - Year Number of Patients/ Age, years Operation time, Access Conversion* Postoperative Postoperative
Procedures median (range) min complications hospital stay,
median (range) days
median (range)
Soto-Aviles et al. 2015 [13] 5 n.a n.a TP 0 0 1(1-1)
Khambati et al. 2015 [19] 5 15 (13-17.5) 55 (45-61) P 0 0 <1
Abdel-Karim et al. 2015 [20] 4 15.2+0.5 41.3+6.2 TP 0 0 <1
Madhi et al. 2015 [37] 2 8-10 30 TP 0 0 1
Chen Q et al. 2015 [38] 12/14 13.6+2.6 25.0+5.7 ™ 0 0 2.1+£0.6
Bansal et al. 2014 [15] 11 15.3 (12.4-20) 49 (33-76) ™ 0 1 post-op. hydrocele <1t



Szavay et al. 2013 [16]
Uygun et al. 2013 [22]

Hao et al.2012 [39]

Kocherov et al. 2011 [26]

Kaouk et al. 2008 [40]

5/6

12.6-14.1
12-14

15.3+2.6

13 (12-16)

15 (13-16)

33-76

30-60

38.5%6.9

25 (20-30)

<60

TP

TP

TP

TP

TP

n.a

1-3

0.33+0.52

<1

T onepatient that underwent bilateral varicocelectonaystl 4 days because of increased pain at thefstie abdominal incision and severe pruritus fronitiple pain medications

bold: mean, TP: transperitoneal

*(use of additional trocar) or open surgery, it available



Fig.1 .PRISMA flow diagram of Laparoendoscopic Single-Site Surgery(LESS) for major urologic procedures
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Highlights

* Inthe hands of experienced surgeons LESS is a feasible approach for pediatric urologic
procedures

» LESS can be performed for al major urologic procedures in the pediatric population

» Thereisnot enough evidence supporting LESS widespread adoption in the field

» Prospective trials comparing LESS to conventional laparoscopy are warranted
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