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Abstract

Laparoendoscopic single-site surgery (LESS) has been
developed to benefit patients by enabling surgeons to
perform scarless surgery. In this review we aimed to
summarize and critically analyze the available evidence
on the current status and future prospects for LESS in
pediatric urology, with special emphasis on our experi-
ence with LESS in children. The clinical data available
clearly demonstrate that LESS can safely and effectively
be performed in a variety of pediatric urology settings.
As clinical experience increases, expanding indications
are expected to be documented and the efficacy of the
procedure to improve. So far, the quality of evidence
of all available studies remains low; mostly being small
case series or case-control studies from selected cen-
ters. Thus, the only objective benefit of LESS remains
improved cosmetic outcome. Prospective randomized
studies are awaited to determine which LESS proce-
dures will be established and which are unlikely to
stand the test of time. Technological advances hold
promise to minimize the challenging technical nature
of scarless surgery. In this respect, robotics may be a
driving force in the development of LESS.

© 2014 Baishideng Publishing Group Inc. All rights reserved.
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Core tip: Laparoendoscopic single-site surgery (LESS)
has been developed to benefit patients by enabling sur-
geons to perform scarless surgery. Clinical data demon-
strate that LESS is safe and effective in many pediatric
urology settings. As clinical experience increases, ex-
panding indications are expected, along with improved
efficacy. Prospective randomized studies are awaited
to determine whether LESS procedures will be estab-
lished as routine and will be able to stand the test of
time. Technological advances hold promise to minimize
the challenging technical nature of scarless surgery. In
this respect, robotics is likely to drive a major paradigm
shift in the development of LESS.

Wagmaister J, Kocherov S, Chertin B. Laparoscopic single site
surgery: Experience in pediatric urology. World J Clin Urol
2014; 3(2): 119-126 Available from: URL: http://www.
wjgnet.com/2219-2816/full/v3/i2/119.htm DOI: http://
dx.doi.org/10.5410/wjcu.v3.i2.119

INTRODUCTION

Laparoscopic surgery is beginning to gain acceptance as
a standard of care in many intra-abdominal procedures
in adult and pediatric urology!!. Today, laparoscopic
procedures are commonly performed and have become
widely accepted as alternatives to open surgery, if not
the gold standard in some procedures, such as radical
or partial nephrectomy”. Even the more technically
demanding procedures, such as laparoscopic pyelo-
plasty, laparoscopic-assisted bladder reconstruction,
and laparoscopic ureteral reimplantation, have achieved
widespread acceptance and are now routinely performed
at many centers worldwide. With increasing experience
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Figure 1 Laparoscopic single site surgery.

in the laparoscopic environment, efforts are now di-
rected at further minimizing morbidity and improving
cosmetic outcomes. This has led to the development of
techniques, multichannel single-access ports, and novel
bent/articulating instruments that allow the laparoscopic
procedure to be performed through a single skin inci-
sion, often hidden within the umbilicus or utilizing the
nature orifices of the human body in order to seal surgi-
cal incisions completely. Following this concept natural
orifice transluminal endoscopic surgery (NOTES) and
laparoendoscopic single-site surgery (LESS) have been
developed in an attempt to reduce further the morbid-
ity and scaring associated with surgical intervention””.
Conceptually, these techniques share a common underly-
ing hypothesis that has driven their development-namely,
that a reduction in the number of transcutaneous points
of access may benefit patients in terms of port-related
complications, recovery time, pain, and cosmesis by
potentially performing scarless surgery. The first docu-
mented one-port single-incision laparoscopy was cho-
lecystectomy in 1997. Ten years later, the first single-
port nephrectomy was done. Since then urologists have
successfully performed various procedures with LESS,
including partial nephrectomy, pyeloplasty, orchiectomy,
orchiopexy, varicocelectomy, ureterolithotomy, sacrocol-
popexy, renal biopsy, tenal cryotherapy, and adrenalec-
tomyw.

In this review, we describe the rationale of the tech-
nique, the current clinical applications, the advantages
and disadvantages compared to standard laparoscopy,
and the results of LESS in pediatric urological surgery,
with some attention in robotic surgery.

DEFINITION
LESS

LESS is a minimally invasive surgical procedure in which
the surgeon operates almost exclusively through a single
entry point, typically the patient’s navel. Unlike a tra-
ditional multiport laparoscopic approach, LESS leaves
only a single small umbilical scar, usually not larger than
2 cm. This particular access can be achieved through a
single fascial incision site with a single trocar with mul-
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tiple ports, or through a single skin incision site with
multiple fascial incisions with individual trocars. The
most popular technique is the first mentioned above: a
single port with multiple channels. Like conventional
laparoscopy, there are two principal approaches for
renal, adrenal and ureteral surgery: transperitoneal and
retroperitoneal[s]. Although the first mentioned above is
the best known and usually performed, today sufficient
clinical studies have shown the effectiveness and safety
of LESS through a retroperitoneal approach, especially
in nephrectomy for nonfunctioning kidney and in other
extirpative retroperitoneal proceduresm.

With the time and development of the technique, the
concept of LESS was diversified and the surgeons pro-
posed different acronyms for LESS and associated pro-
cedures. They include: single port access, single incision
laparoscopic surgery (SILS), natural orifice transumbili-
cal surgery, transumbilical endoscopic surgery, single-
access site laparoscopic surgery, single-site access, one-
port umbilical surgery, transumbilical laparoendoscopic
single-site surgery, transumbilical laparoscopic assisted
surgery, and embryonic natural orifice transluminal en-
doscopic surgery"
small skin incision, usually at the umbilicus (Figure 1).

! The common factor is a single

Robotic LESS
Robotic LESS (R-LESS) uses the Da Vinci Surgery Sys-
tem via a one single-port approach to improve ergonom-

ics that limit conventional single-port laparoscopy''”.

HISTORY

Minimally invasive surgery is a changing and evolving
field. Since the first documented laparoscopic procedure
in humans performed by Hans Christian Jacobaeus in
1910, there has been great progress that has expanded
throughout the surgical specialties. In 1918, Goetze de-
veloped the first automatic pneumoperitoneum needle.
In 1929, Kalk introduced the forward oblique (135 de-
grees) view lens systems, and in 1938, Veress developed
a specially designed spring-loaded needle. Veress did
not promote the use of his needle for laparoscopic pur-
poses. He used the Veress Needle for the induction of
pneumothorax. To date, the Veress Needle is the most
important instrument to create pneumoperitoneum. The
real credit for videoscopic surgery goes to Hopkins, who
discovered in 1953 the rigid rod lens system that revolu-
tionized the field of laparoscopic surgery. As a result of
this development, in 1970, gynecologists started to em-
brace laparoscopy and thoroughly incorporated the tech-
nique into their practice. General surgeons, despite their
exposure to laparoscopy remained confined to tradition-
al open surgery until 1977, when the first laparoscopic
assisted appendectomy was performed by Dekok. In that
setup, the appendix was exteriorized and ligated outside.
In the same year, Semm first demonstrated the endoloop
suturing technique in laparoscopic surgery. The first doc-
umented laparoscopic cholecystectomy was performed

July 24,2014 | Volume 3 | Issue 2 |



Figure 2 QuadPort + (Olympus) port system.

by Miihe in Germany in 1985. In 1994, the first robotic
arm was designed to hold the telescope, and in 1996,
a live telecast of laparoscopic surgery was performed
remotely via the internet (robotic telesurgery)'?. As
part of the natural development of minimally invasive
surgery, in the late 1990s, LESS ernergedm. The reason
for the development of this type of procedure rests on
the premise "LESS pain, LESS scar”, but the practical
advantages in the field are many more than those. As
already mentioned, the first urological use of LESS was
reported in 2007 with the completion of single-port ne-
phrectomy for a small nonfunctioning kidney, as well as
transperitoneal ureterolithotomy™. ‘To date, there is ex-
tensive experience with LESS in adult and pediatric urol-
ogy in extirpative and nonextirpative procedures such as
pyeloplasty, varicocelectomy and orchidopexy™. In other
specialties such as gynecology, LESS has been used for
several years, making single incision laparoscopic tubal
ligation one of the most popular procedures in that

field""",

EQUIPMENT

Access devices

Multichannel ports can be used during LESS as one ac-
cess approach. These devices allow for the insertion of
instruments and a camera and involve a single fascial
incision. TriPort (Advanced Surgical Concepts, Bray, Ire-
land) is the best-known FDA-approved access system.
The size of the TriPort is fully adjustable, and allows a
series of instruments to be introduced into any sized ab-
dominal incision, from a 5 mm incision up to a hand-as-
sisted laparoscopic surgery incision. Each device consists
of a retractor component and a valve component, where
the instruments are inserted. The valve component of
TriPort is made of a unique elastomeric material that al-
lows the passage of standard laparoscopic instruments
and scopes simultaneously. The TriPort has three inlet
valves: one for a 12-mm instrument and two for 5-mm
instruments. QuadPort (Olympus, Advanced Surgical
Concepts) is also available, and has four ports: two inlets
for 12-mm instruments and two for 5-mm instruments.
A separate insufflation port is provided through the
valve housing in both devices. The high elasticity of the
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Figure 3 Single incision laparoscopic surgery (Covidien) port system.

gel valve allows the removal of small specimens, whereas
larger specimens are withdrawn into the distal end of
the port and removed simultaneously with the device at
the end of the procedure (Figure 2).

The Uni-X Single Port Access Laparoscopic System
(Pnavel Systems, Cleveland, OH, United States) is a
single port with three working channels, which all ac-
commodate specialized 5-mm laparoscopic instruments.
The device is placed through an open access technique
and requires a 2-cm fascial incision. Once passed into
the abdomen, the port is anchored in place using fascial
sutures that are placed before attaching the device to the
patient. As with TriPort, Uni-X has a separate valve port
for insufflation. Once the procedure is complete, the
port is untied and the specimen is removed through the
initial incision”, The GelPOINT system from Applied
Medical Technology (Brecksville, OH, United States)
accommodates varying abdominal walls and incision
sizes, provides continuous access, and ensures improved
articulation of 5-12-mm instruments. The Alexis wound
protector/retractor offers atraumatic retraction and
protection, maintains moisture at the incision site, while
providing convenient extracorporeal resection and speci-
men retrieval. The SILS Port designed by Covidien Tyco
Health Care (Mansfield, MA, United States) consists of
a blue flexible soft-foam port, with access channels for
three cannulae. The 5-mm cannula may be interchanged
at any time during the procedure with a 5-12-mm can-
nula. The SILS Port adapts its configuration to the size
of the cannulae while maintaining pneumoperitoneum
(Figure 3). We have utilized in all our patients the SILS
Port (Covidien, Tyco Health Care). It is our preferential
access devise for all LESS procedures. It has a foam port
that expands after insertion to prevent air leakage. It is
significantly cheaper compared with the others at least
on the Israeli market. The access port is easy inserted via
a 2-cm incision that is performed within the umbilicus.
During the procedure the 5-mm trocars can be eas-
ily replaced by 10-12-mm trocars during surgery when
needed.

Hand instruments
A basic tenet of laparoscopic surgery involves triangu-
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Figure 4 Sixty centimeter, 5-mm telescope with right-angle light cord
adapter (Karl Storz).

lation of instruments so as to produce adequate intra-
corporeal working space for anatomical dissection and
manipulation of tissues. The parallel and close proximity
of the right-hand and left-hand instrument shafts of
standard laparoscopic instruments through a solitary port
results in crowding of the laparoscope and the instru-
ments, preventing appropriate triangulation. Articulated
instruments were designed to overcome these challenges.
Some of articulated instruments include the SILS Mul-
tiple Instrument Access Port manufactured by Covidien
and the Laparo-Angle Articulating Instruments made by
Cambridge Endoscopic Devices (Cambridge, MA, United
States), articulating laparoscopic graspers (e.g., Real Hand;
Novare Surgical Systems, Cupertino, CA, United States
and Autonomy Laparo-angle; Cambridge Endo, Framing-
ham, MA, United States), endoshears (Cambridge Endo),
and laparoscopic needle drivers (Cambridge Endo). A
combination of conventional and flexible (articulating)
instruments provides improved intraoperative ergonomics
and further facilitates dissection during surgery.

Telescope

There are two types of telescope for LESS: 30° and 0°.
Pelvic procedures require the use of a 30° lens directed
upwards, whereas upper tract procedures need either a
30° lens facing downward or a 0° lens™ (Figure 4).

We have utilized a 60-cm, 5-mm, 0° telescope (Katl
Storz, Germany) for all LESS intra-abdominal or renal
surgery, and a 30° telescope with a right-angle light cord
adapter in order to move the camera further from the
operating surgeon, minimizing incidental collision of
instruments during pelvic surgery. We think that it is
crucial to use a long 60-cm telescope with an adaptor
that allows receiving a fair laparoscopic picture without
interfering with the surgeons within the limited operative
field (Figure 5).

The key problem with conventional laparoscopes is
that they have a large extracorporeal profile, with a light
cable exiting at 90°. This configuration leads to clashing
of the instruments and camera during LESS. Thus, the
ideal telescope for LESS should remove the light cord
and camera head from the operative field. Low-profile
camera systems have been introduced for this purpose.

Accessories
Park and colleagues have developed a transabdominal
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Figure 5 Operating field.

magnetic anchoring and guidance system (MAGS), which
can be used to control an intra-abdominal laparoscope
and multiple working instruments introduced through
a single 1.5-cm port”™). Once passed into the abdomen,
instruments are affixed to the abdominal wall using
external magnetic anchors. Currently, the MAGS incor-
porates an internal camera system, two types of passive
tissue retractors, and a robotic arm cauterizer. By fixing
internal instruments to external magnetic anchors, this
platform allows for unrestricted intra-abdominal move-
ment of surgical instruments, creating the potential ben-
efits of LESS while maintaining an operative perspective
similar to that of standard laparoscopy. This system has
the added benefit of allowing the surgeon to reposition
instruments intraoperatively without additional incisions.

TECHNIQUES

LESS is performed through a single abdominal incision,
usually at the umbilicus. We and others have modified
routine laparoscopic procedures in order to overcome
the limitations of LESS. In general, a single port with
multiple channels is used through which the laparoscope
and the operative instruments are passed. The procedure
usually involves two surgeons. As we have mentioned,
pelvic procedures require the use of a 30° lens directed
upwatds, whereas upper tract procedures need either a
30° lens facing downward or a 0° lens"™.

We have performed LESS nephrectomy by a trans-
peritoneal approach while the patient is in a flank posi-
tion, utilizing the usual technique. In this setting, the ret-
roperitoneal space is entered through the Told line uti-
lizing Ligasure 5 mm-37 cm (Covidien). An articulating
grasper (Covidien) and an articulating dissector (Cam-
bridge Endo) are used in order to develop an operative
space. Using both articulating instruments at this stage
avoids extracorporeal hand cross and intracorporeal in-
strument collision. However, we have found particularly
useful the use of both articulating instruments only at
the initial stage of the surgery. After the initial dissection
and the formation of an operative space, the articulating
dissector can be easily replaced by a straight instrument
such as Ligasure, allowing not only the dissection, but
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Figure 6 Final incision.

also rapid hemostasis, which shortens the time of the
operation. After dissection of the colon away from the
kidney, the ureter is identified and transected. Ligation
of the hilum vessels is performed utilizing large Auto
Suture hemostatic clips (Covidien). The specimen is
retrieved into a laparoscopic bag and removed through
one of the ports or together with the LESS port. No
drain is needed for these cases. In the cases of large hy-
dronephrosis and right-sided kidney, trans-flank holding
stitches through the renal pelvis, in the same manner as
used in laparoscopic pyeloplasty, can be used in order to
facilitate renal dissection.

For single site laparoscopic gonadectomy, the LESS
port is inserted in the same manner as for nephrectomy.
Vascular control is achieved solely by utilizing the Ligas-
ure system. In the case of varicocelectomy, laparoscopic
dissection of the spermatic vein is performed sparing
the spermatic artery and dissecting away the lymphatic
vessels. Ligation of the spermatic vein is performed uti-
lizing Auto Suture hemostatic clips (Endo Clip; Covidien
Tyco Health Care) or using sealing devices such as the
Ligasure system only without hemostatic clips.

R-LESS is performed through the same umbilical
incision as for conventional LESS. When the SILS port
(Covidien Tyco Health Care) is used, a finger is placed
to guide introduction of two robotic trocars adjacent to
the fascial incision through two separate fascial stab inci-
sions. If using a GelPort (Applied Medical Technology),
the access device is placed through the fascial incision
and the robot is subsequently docked. The robotic can-
nulae utilized vary from 8 to 5 mm to accommodate the
Endowrist (Intuitive Surgical, Sunnyvale, CA, United
States) monopolar shears and the Endowrist Schertel
Grasper, depending on the procedure to be performed.

ADVANTAGES AND INDICATIONS

Beyond the obvious better cosmetic results, advantages
of LESS include reduced postoperative pain, reduced
operative complications related to trocar insertion (e.g.
wound infections, epigastric vessel injury and organ her-
niation), and easier specimen removal through a larger
incision (specimens may be fragmented in the laparo-
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scopic bag)m’zﬂ. Those benefits are especially relevant in
pediatric and young populations in whom the esthetic
outcome is crucial (Figure 6).

LIMITATIONS OF THE TECHNIQUE

Not all patients will be candidates for single-site sur-

gerym]. As with any other minimally invasive surgical
technique (laparoscopy or robotics), patient selection is
a composite of clinical judgment, risk, benefits, alterna-
tives and a well-informed patient. Other limitations of
this technique are the added cost and the technical chal-
lenges of the procedure. The major limitation is the lack
of working space. The surgeon and the assistant must
maneuver in a small space, resulting in hand and instru-
ment collisions. The laparoscopic surgery concept of tri-
angulation is challenged with the single-port procedure,
and the ability to move the scope is significantly limited
by other instruments™,

Specialized equipment for single-port procedures
can be used to help overcome these technical challenges,
including the use of articulating instruments, a flexible
laparoscope or a 30° laparoscope, and instruments of
varying lengths. Articulating instruments can help with
triangulation because the operator is able to work with
two instruments in a similar location inside the abdomen
while his or her hands are separated on the outside of
the abdomen. Other disadvantages of LESS are related
to operative time and learning curve.

CLINICAL STUDIES IN PEDIATRIC UROL-
oGY

Almost all body cavities can be entered through a small
skin incision, therefore, the theoretical applications of
LESS seem to be unlimited. However in a practical way,
this statement is not entirely correct. Although LESS has
successfully been proved for almost all diagnostic, extir-
pative and reconstructive surgery, there are limitations
inherent to patient selection, surgical skills of the team,

operative time, setup of the operating room, and avail-
ability of devices. In urology, LESS has been principally
described for renal, ureteral, and prostatic surgery. In
the most specialized centers it is now used for adrenal,
bladder and testicular minimally invasive surgery as well.
Despite the slower introduction of LESS in the pediatric
population, today various LESS procedures have been
described in pediatric urology with apparently good re-
sults.

Nephrectomy for nonfunctioning kidney is a good
example. In 2010 Koh ez a/*” reported outcome in 11
LESS nephrectomies in pediatric patients (age range:
0.1-16.2 years, with a mean age of 5.7 years) using an
umbilical incision. None of the patients required con-
version to conventional laparoscopy or open surgety.
However, an accessory port was used in five of 11 cases.
Of the 11 patients, two were infants, aged 39 d and
3.5 mo. The mean operative time was 139 min (range:
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85-205 min), and the mean hospital stay was 1.5 d (range:
1.0-2.1 d)*. Ham ez a/*” reported their results in four
LESS nephrectomies and two nephroureterectomies
through a homemade transumbilical port in children,
without intraoperative or postoperative complications.
The median operation time was 112 min (range: 90-148
min), and the median blood loss was 30 mL (range: 0-50
mlL). All patients were discharged on postoperative day
2. As the surgeon had gained experience, the length of
the umbilical incision was decreased from 2.0 to 1.0
em™. In another recent study, Ganpule ¢ 2/ reported
on 10 patients who underwent different LESS proce-
dures through the umbilicus. Seven patients underwent
nephrectomy and three pyeloplasty. Mean age of the
nephrectomized patients was 3.14 £ 1.7 years; the mean
operating room time was 97.5 = 12.54 min. All proce-
dures were technically successful™.

Another usual application of LESS in pediatric urol-
ogy is varicocelectomy. Kaouk ez al”” reported three con-
secutive adolescent patients who underwent transumbili-
cal vaticocelectomy without placement of any additional
ports or conversion to open surgery. The mean opera-
tive duration was < 1 h and all patients wete discharged
on the same day as their surgery and none required
rehospitalization. There was no varicocele recurrence, or
intraoperative or postoperative complications including
wound infection, hydrocele, or incision site herniation'™.

LESS pyeloplasty is another popular but techni-
cally demanding procedure. Desai ¢z a/*” performed 17
pyeloplasties; two with robotic assistance. The mean
operative time and blood loss were 236 min and 79 mlL,
respectively. There were no complications, but all cases
required an additional 2-mm port to aid suturing. One
case was converted to conventional laparoscopy. All
patients wetre symptom-free post-procedure and postop-
erative imaging showed unobstructed drainage in 15 of
the 16 patients for whom data were available™”. White
et al” performed eight pyeloplasties; one with the aid of
the Da Vinci robotic platform. The mean operative time
and blood loss were 233 min and 62.5 mL, respectively.
Renographic follow-up was documented as within not-
mal limits and there were no complications apart from
a wound site hernia”!. One of the most recent studies
was done at the Bayi Children’s Hospital and included 24
pediatric patients with ureteropelvic junction obstruc-
tion who underwent transumbilical LESS pyeloplasty. All
operations were successful. None was converted to open
surgery and no additional sheath tube or incision besides
umbilicus was needed. No intraoperative complications
occurred. The mean operative time was 145 min, and the
average blood loss -10 mL. Two patients had postopera-
tive urinary fistula, which naturally disappeared at 4 and
7 d postoperatively, respectively. In follow-up, 23 of 24
patients demonstrated a significant decrease in renal pel-
vis diameter"'!

Orchidopexy has been performed with LESS as well.
Noh ¢z a/* published the results of LESS orchidopexy
in 17 patients with a median age of 11 mo (range: 3-43
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mo). The study included two bilateral procedures and
five primary Fowler-Stephens (FS) procedures. One pa-
tient underwent a staged I'S orchidopexy, with the LESS
technique utilized during the second stage. Median lapa-
roscopic dissection time for each testis was 35 min (range:
22-40 min). There was no blood loss or intraoperative
complications. In follow-up, all testes were noted to be
in the scrotum without testicular atrophym.

Other LESS procedures have also been performed
in pediatric urology, such as ureteral reimplantation and
bladder augmentation. The data for this type of surgery
1s limited to case reports and small series”™" (Table 1).

OUR EXPERIENCE

Since 2011 a total of 18 patients underwent 23 pro-
cedures at our department: eight patients underwent
nephrectomy due to nonfunctioning kidneys; four had
removal of bilateral intra-abdominal gonads; four had
high ligation of spermatic vein (HLSV); one underwent
hysterectomy; and the remaining one had bilateral HLSV.
A 1-year-old child who required hysterectomy was diag-
nosed with 46 XY ovotestis disorder of sexual differen-
tiation and was raised as a boy. He required the removal
of ovary and hypoplastic uterus. In all the patients a
multichannel single laparoscopic port (Covidien) inserted
through a 2-cm skin incision was used in order to obtain
access into the abdominal cavity. All the patients under-
went LESS without complications within a reasonable
operating time. No one required conversion to open or
conventional laparoscopic surgery. In two patients with
large hydronephrosis we utilized a transcutaneous hold-
ing stitch, which was introduced through the renal pelvis
and allowed additional manipulation of the severely hy-
dronephrotic kidney, facilitating dissection and avoiding
a need for additional trocar insertion. All but one patient
were discharged on the day of surgery or on the day af-

ter™ (Table 1).

LIMITATIONS OF CLINICAL STUDIES

Thus far, LESS is no longer an experimental technique;
however, there are only a few retrospective studies with
a significant number of cases that can prove the efficacy
and safety of this technique for different indications.
The advantages of LESS still exist at a theoretical level,
because no clear benefit on postoperative course and
patient convalescence has been definitively proven. The
only potential benefit of LESS remains the claimed
cosmetic outcome. Another obvious limitation is the
lack of comparative studies between LESS and standard
laparoscopy in terms of clinical outcome. Only a few
retrospective case-control studies have compared LESS
with standard laparoscopic techniques. In one such
study, LESS nephrectomy (11 procedures) demonstrated
no difference in median operating room time (122 min
»s 125 min), change in hemoglobin levels, analgesic use,
length of hospital stay, or complication rate compared to
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Table 1 Clinical studies in pediatric urology

Ref. Type of study Procedure Nopts Operating time  Need for conversion Complications/events Blood loss
Koh et al™ Retrospective  Nephrectomy 11 139 min No Acc. portin 5 20 mL
Kocherov et al™ Case Control Nephrectomy 8 65 min No None None
Ganpule et al™ Retrospective Nephrectomy 7 97.5 min No None None
Ham et al™” Prospective Nephrectomy 4 112 min No None 0-50 mL
Ham et al™” Prospective Nephro-UBil 2 112 min No None 0-50 mL
Kocherov et al™ Case Control Gonadectomy 4 37.5 min No None None
Kocherov et al™ Case Control Varicocelectomy 6 26 min No None None
Kaouk et al™ Retrospective Varicocelectomy 3 <1lh No None None
Noh et al™ Retrospective Orchidopexy 17 35 min No None None
Desai et al™ Retrospective Pyeloplasty 17 236 min No Acc. port in all 79 mL
White et al”! Prospective Pyeloplasty 8 233 min No None 136 mL
Zhou et al®™ Prospective Pyeloplasty 24 145 min No Two urinary fistulas 10 mL

standard laparoscopic nephrectomy (22 procedures)”. A
limitation of this study, in addition to it being retrospec-
tive, was that patients had their nephrectomy specimens
removed through an extension of the umbilical incision
up to 4-6 cm, thus obscuring the possible benefits of
LESS, such as shorter convalescence and reduced post-
operative pain, compared with standard laparoscopy.
These results might not indicate any advantages of LESS
over standard laparoscopy”™. We have also identified a
similar historic group of patients from our database who
underwent conventional laparoscopy and have compared
their outcome to those patients undergoing the LESS
technique™. This group included two patients with an-
drogen insensitivity that underwent gonadectomy; four
with nonfunctioning kidneys who underwent nephrecto-
my; and four who underwent HLSV. All patients in this
group had similar parameters in terms of age and indica-
tions for surgery as the LESS group. Outcome data re-
garding operative time, narcotic requirements, length of
hospitalization, and complication rate were obtained fol-
lowing chart review. In spite of the fact that in those pa-
tients who underwent LESS the operating time seemed
to be longer, there was no difference in the length of
surgery and intraoperative narcotic requirements be-
tween conventional laparoscopy and LESS. None of the
patients in the LESS group required narcotic administra-
tion compared with three patients from the conventional
laparoscopy group (one gonadectomy and two nephrec-
tomies) who required postoperative narcotic treatment.
LESS patients had shorter hospitalization compared
with the conventional laparoscopy group, but only in the
nephrectomy group.

CONCLUSION

LESS has proved to be immediately applicable in the
clinical field of pediatric urology, being safe and feasible
in the hands of experienced laparoscopic surgeons in
well-selected patients. We believe that one of the future
challenges for LESS in the pediatric population may
be the treatment of nephrolithiasis. Despite promising
early outcomes, the benefits of LESS are not obvious at
present, with the only claimed advantage being cosmetic.
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Prospective randomized studies are required to define
the benefits of this technique for patients as well as to
elucidate the cost-effectiveness of the approach.
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