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ABSTRACT

Introduction

The major purpose of the Minimal Access Surgery is to
reduce the number and size of scars, decrease pain and rate
of infections, reduce complications, and improve cosmetic
effect. In order to achieve scarless surgery there was a
development of the Natural Orifice Transluminal Endoscopic
Surgery (NOTS), which did not gain popularity and induced
growing interest to single-incision laparoscopy as a modern
technique with minimal visible scars.

Objectives

The objective of this study is to correlate worldwide
experience with outcomes of Single-Incision Laparoscopic
Surgery (SILS) in our institute.

Methodology

A retrospective analysis was done for 9141 patients who
underwent Laparo-endoscopic single-site surgery between
the year 2011-2020 years (AD). The type of surgery, gender,
age, operative time, conversion and complication rate were
reported.

Results

Laparo-endoscopic single-site surgery was performed for
9141 patients, with a mean age of 46.3 years (range=2.5-
90). Out of 9141 patients included in this study, 8668
patients underwent Cholecystectomy, 232 underwent
simultaneous, 161 appendectomy, 54 ovarian cystectomy,
11 underwent myomectomy, 8 diagnostic laparoscopy and 7
cases of salpingo-oophorectomy. The mean operating time
was 19.5 minutes (range=4-35 min). In our study complicated
cases were 0.996%, conversion done for 0.1% and mortality
was 0.02%.

Conclusion

The advantages of single access surgery include better
cosmetic effect, reduced bleeding, infections, herniations
and hospital stay.

KEY WORDS

Laparoscopic surgical procedure; natural orifice transluminal
endoscopic surgery; minimal access surgical procedures;
minimally invasive surgery; SILS; NOTES.
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INTRODUCTION

The first laparoscopic cholecystectomy was performed by
Muhe in 1985, and publicly reported by Mouret, Perissat
and Dubois in 1987 and 1988."* Laparoscopic surgery has
now become the standard procedure for numerous
abdominal surgical pathologies. Laparoscopic intervention
boosts up the possibilities of minimal invasive surgery, thus
it has become the method of choice for treating the major
part of surgical abdomen pathologies. Single-incision
laparoscopic method is a new modality in the field of
minimal access surgery which leads to further reduction of
the negative outcomes of standard laparoscopy. Single-
incision laparoscopic surgery is an alternative to standard
multiport laparoscopy. In order to achieve scarless surgery
there was a development of the NOTES, however, for various
reasons it did not gain popularity. The lack of success of
NOTES induced growing interest to single-incision
laparoscopy as a modern technique with minimal visible
scars.

NOTES interventions are “hollow visceral transperitoneal”,
which implies the transgastric, transoesophageal, transcolonic,
transvesical or “squamous conduit intraperitoneal”
transvaginal or transanal access to peritoneum, which is
conducted through perforation of a hollow viscus. Hollow
visceral transperitoneal access requires flexible interventional
equipments. Squamous conduit intraperitoneal access is
performed with standard rigid laparoscopic optics and
instruments. The concept of SILS was established by the
father of modern thoracoscopic surgery, Dr. Raimund
Wittmoser.

Many equipment manufacturers produce single-incision
laparoscopic surgery devices, which are disposable, except
for two reusable ones - X-PORT (KARL STORZ, Germany) and
ENDOCONE (Institute of medical science and technology,
Dundee). The surgeon is able to use three instruments and
anopticat once during the operation. Due to the worked out
and updated proximally deviated curved coaxial articulating
tools, the means of SILS have improved significantly.

The SILS procedure is used for a wide range of laparoscopic
operations like colorectal resections, bariatric operations,
nephrectomies, cholecystectomy and splenectomy.

In its early history, single-port surgery was labeled with a
differenttermin every report, such as NOTUS (natural orifice
transumbilical surgery) and E-NOTES (embryonic natural
orifice transumbilical endoscopic surgery), R-NOTES
(Robotic-assisted natural orifice transumbilical endoscopic
surgery), U-NOTES (Umbilical natural orifice transluminal
endoscopic surgery), LESS (Laparo-endoscopic single-site
surgery), SIMPLE (single-incision multi-port laparo-
endoscopic surgery), SPA (single-port access), SILS (single-
incision laparoscopic surgery), OPUS (one-port umbilical
surgery), SLaPP (single laparoscopic port procedure). ** To
unify all these options in July 2008 LESSCAR - (Laparo-
Endoscopic Single Site Surgery Consortium for Assessment
and Research), suggested LESS Surgery as a term for all the
procedures that used a single site for access.
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METHODOLOGY

Single incision laparoscopic surgery allows for all
procedures to be performed with multiport through one
incision at umbilicus. There is a variety of hand-instruments
available nowadays, including curved, coaxial and
articulating ones, which allows greater freedom of intra-
abdominal operations. A multidisciplinary consortium in
2005 proposed the Laparo-endoscopic single-site surgery
(LESS) as a term for single-incision laparoscopic surgery.
These types of surgeries are currently associated with
access difficulties, lack of operative space and inadequate
mobility of instruments. At the same time, LESS offers an
advantage to surgeons, giving them familiar field of view
and instruments similar to those used in multiport
laparoscopy. LESS remains an advanced special technique
used successfully in many hospitals. In minimal access
surgery range it is currently taking the place between
standard laparoscopy and NOTES.

Between 2011 and 2020 years (AD), 9141 cases underwent
LESS in the Nobel Medical College Teaching Hospital,
General Surgery department, Laparoscopy Unit. The first
LESS procedure performed at our institute was done on 2nd
Dec.2011 byourteam.

The following factors are reported: age, gender, operation
duration, conversion rate, postoperative complication and
mortality.

Inclusion criteria: The consenting patients of all ages and
genders with symptomatic cholelithiasis planned for
laparoscopic cholecystectomy.

Exclusion criteria: Any patients with contraindication to
laparoscopic procedure such as pregnancy, bleeding
disorder, critical conditions, chronic cardiovascular,
pulmonary, liver, kidney diseases. Additionally patients
having choledocholithiasis, cholangitis, biliary fistula and
surgical jaundice were also excluded.

Statistical analysis was performed using Fisher test, Chi-
square test and Mann-Whitney U test based on the
distribution of the variables (MEDCALC software version
19.3, MedCalc Software Ltd, Belgium). Statistical significance
was considered when Pvalues <0.05.

RESULTS

In Nobel Medical College we had done total 9141 LESS surgeries,
included 8668 (94.8%) cholecystectomy, concomitantly
double surgeries 232 (2.54%), 161 (1.8%) appendectomy,
ovarian cystectomy 54 (0.6%), myomectomy 11 (0.12%),
diagnostic laparoscopy 8 (0.09%) and 7 cases of salpingo-
oophorectomy (0.08%) [Chart 1].

Type of Surgeries

Wyl ey b oy
& il Rareway
W Ajijerieieiiig
W F A

s berinesy

Bl yanue Barng

= Hagnouth

o e
Cigplisu oy

Chart 1: Pie diagram showing type of surgeries
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In our study among 9141 series, complications were seen in
91 cases (0.996%), conversion in 9 patients (0.1%) and
mortality was 2 (0.02%). Age of patients was minimal 2.5 and
maximal 90 years old. The mean operating time was 19.5
minutes (range=4-35 min).

In LESS cholecystectomy gender rate was 1:3.6, where
female were 6799 (78.4%) and male 1869 (21.6%).
Appendectomy — 72 female (44.7%) and 89 male (55.3%),
simultaneous surgery — 197 (84.9%) and 35 (15.1%)
respectively.

Different type of simultaneous surgeries done by our team
showed in below diagram. [Chart 2].
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Chart 2: Pie diagram showing range of simultaneous surgeries.

The mean operative time is correlated both with the
particularities of the case and the learning curve, as has
been advocated by several studies. After huge number of
operation our experience permitted to do fastest LESS
cholecystectomy in Nepal and most probably all over the
word. At 7" November 2019, 49 years old female patient,
resident of Jhapa district, Nepal with diagnose of
symptomatic cholelithiasis underwent LESS cholecystectomy
which was successfully performed within 4 and half
minute. Her postoperative period was smooth and patient
was discharged at 2"* postoperative day. (Video:
https://youtu.be/-TXIbuhZ0UQ).

All results of 9141 cases which were done in Nobel Medical
College by our team correlated with other similar
publications.

DISCUSSION

The procedure called natural orifice transluminal
endoscopic surgery (NOTES) was first described by Kalloo et
al. in 2000, when they demonstrated a peroral transgastric
endoscopic approach to the peritoneal cavity with long-
term survival in animals.’ Gettman and colleagues in 2002
reported their series of transvaginal porcine nephrectomies.’
Rao and Reddy reported the first human case of NOTES in
2004 with a transgastric appendectomy.’

NOTES is a surgery type done solely through natural orifices
such as trangastric or transoesophageal, transvaginal,
transcolonic or transvesical.’

Robotic NOTES is a newly-developed technique using the Da
Vinci surgical Robot (Intuitive Surgical, Sunnyvale, CA) to
perform various surgical procedures.’

ISSN: 2542-2758 (Print) 2542-2804 (Online)

The transvaginal approach has been tested with some
amount of success for NOTES, most commonly used in
clinical practice for appendectomies and cholecystectomies
and some urological and particularly gynecological
applications.” NOTES is a new technology, and will take long
to be usedin routine clinical practice.

The problems associated with transgastric approach as the
orientation problem after bending back tip of the scope
inside of abdomen, especially for surgeries on organs
located in upper peritoneal cavity, difficulty of secure
closure of the stomach or colon as well as inadequate
amount of light toilluminate the operative area.

The most successful has been the vaginal approach,
because closing the vagina is easy and it gives the possibility
to use rigid laparoscopic instruments. However, some
gynecologists are concerned about spread of endometriosis,
pelvic adhesions, limitation in sexual life and following
infertility after these procedures.

New multichannel devices and articulating instruments
were developed, which resulted in the attempts of single-
incision laparoscopic surgery. It eventually was named
laparo-endoscopic single-site surgery (LESS)."

Single-port laparoscopy is not a new method, which has
already been used for over 40 years. In gynecology it has
been used since the 1974 via laparoscopic tubal ligation
with a single-puncture.” This technique was quite popular
among gynecologists, because the uterus could be
manipulated from vagina. That old type equipment had
offset eyepieces among with a direct channel through
which silicone ring applier could be passed to band the
Fallopian tubes.” Vaginal manipulation of the uterus
prevents the need for retraction. For triangulation the
second instrument is needed. Pelosi et al. even reported an
advanced pelvic extirpative surgery with the single
puncture."

Appendectomies have been done with a single incision as
early as 1992.” In this technique the appendix is coaxed out
of the umbilicus to complete the operation after caecal
mobilization. More recently this surgery has even been
reported using transumbilical flexible endoscopy.”® The use
of multiple trocars rapidly gained popularity due to the
disadvantages of a single puncture. Conventional
laparoscopy, which gained popularity even for complex
procedures in surgery, was usually carried out through four
or more ports. Increasing the number of incisions led to
worse cosmetic effect, increased pain and risk of
complications due to port site infections and hernias.”

One the major advantages of cutting down the number of
ports would be the decrease of these complications rate.
Furthermore, single-site surgery may be a closer step
towards that elusive goal of NOTES.

The transumbilical technique for cholecystectomy, without
additional incisions, was reported first by Navarre et al. in
1997 and later Piskun et al. in 1999." They used sutures for
retract the gallbladder. Cuesta et al. published a report in
2008 about using Kirschner wires to anchor the gall
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bladder.” Curcillo and King made it popular by using an
umbilical skin incision, which allowed keeping three or four
ports at the distance of 1-2 cms from each other, which let
them use one optic and two or three working instruments.”
At the same time, Cadeddu with a group were working on
almost the same method, using three separate low profile
and short cannula through a single-incision in the umbilicus
todo nephrectomies™.

Another method allows inserting 3 or 4 instruments through
a single port by using special device which is inserted in the
umbilicus. The first of these devices was the R- Port™
(Advanced Surgical Concepts, Wicklow, United Kingdom).
This device was first used by Rao et al. in urology. The usage
of the surgery was reported at the World Congress of
Endourology in 2007. Later lots of new access devices were
worked out, such as R-Port™ and the Uni-X™, SILS port™ by
Covidien, SLASS™ by Ethicon, Air Seal™ by Surgiquest,
Octoport™ by Daikin Surgical and X-Cone™ by Karl Storz
[Figure 1]. These new access devices allowed inserting optics
and more than two instruments, with trocars as in the
GelPort and the SILS™ port and without them as in the R-
Port™, through the same opening.”

The major troubles of LESS surgery are the loss of
triangulation, clashing of instruments and difficulties of
lateral site manipulations. The articulating and prebent
instruments were also developed later and helped to solve
that type of issues.

Urologists and gynecologists use LESS more often than
general surgeons. In general surgery it is mostly used for
cholecystectomy and appendectomy. Many series of
publications have been made of more than 100 cases of
laparoscopic cholecystectomies including multi-
institutional review, and the largest 2-year follow-up by
Curcillo et al. Erbella et al. had a 98% success rate. Rivas et
al. managed to do 87% of their cases with two trocars in the
umbilicus and needed an additional port for other cases.
There have been no major complications or hernias reported
in these large series.” Some hospitals have reported other
surgeries like colectomies, splenectomies, fundoplication,
hernias, adrenalectomies, with good results.

The efficiency of the most of the reported LESS procedure is
higher than conventional laparoscopy in terms of operative
times, blood loss and length of hospital stay [Table 1].
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Table 1: Frequency and percentage distribution of level of
knowledge and practices regarding menstrual hygiene

Pre-Test and post-Test

Type of LESS

Authors and Year No of cases  Conversion rate  Complications rate

Bucher P. at al. 2009 Access device 11 0 0

Cuesta M.A. et al. 2008 Multi-port 10 0 0

Curcillo P.G. at al. 2010 All types 297 26 3

Erbella J. at al. 2010 SIMPLE 100 2 0

Kuon Lee S. at al. 2009 Access device 37 5 2

Navarra G. et al. 2008 Transumbilical 30 0 0
two-ports

Palanivelu C. at al. 2008 Multi-port 10 4 1

Piskun G. et al. 1998 Transumbilical 10 0 0
Multi-port

Podolsky E.R. atal. 2009  SIMPLE/SPA 5 0 0

Rao P. at al. 2008 R-Port 20 3 0

Rivas H. at al. 2009 SILS Port 100 13 0

Tacchino R. at al. 2009 Transumbilical 12 0 0
three-ports

White W.M. at al. 2009 Access device 100 6 4

Zhu J.F. at al. 2009 Transumbilical 26 0 0
three-ports

Sulaii llov R. at al. Trar ili 9141 9 91

2020 Multi-port

The acceptance of one incision among patients is much
higher than of three or four openings. According to some
research, transumbilical surgery has improved pain scales
compared to standard laparoscopic cholecystectomy.**

There is a longer time for learning curve with LESS beyond
conventional laparoscopy and it does not replace, for the
moment, the “gold standard” status that belongs to the
standard laparoscopic, but with a great developing potential
inthe future.

CONCLUSIONS

Single-port surgery has made a significant contribution into
minimal access surgery. Many surgical, urological and
gynecological centers, include Nobel Medical College, have
adopted it for outstanding results in all sorts of intra
abdominal surgeries. In line with numerous studies it
proved to be practicable, reasonably safe and cosmetically
more preferable than usual laparoscopy. However, a safe
single-port surgery requires proper experience and good
laparoscopic skills. Even with the best currently available
SILS instrumentation, the LESS approach restricts instrument
manipulation and retraction, it also significantly limits
triangulation. It requires training and should be practiced in
centers performing advanced laparoscopicsurgery.

Our study correlated with others similar publications thus
the existing evidence prove that the complication rate of
SILS is less to the one of standard laparoscopic surgery.” The
advantages of single access surgery include better cosmetic
effect, reduced bleeding, infections, herniations and
hospital stay.”*

LIMITATIONS OF THIS STUDY

The study was limited to our institution so further studies
with a larger population would be better to establish the
conclusion.
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