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One of the aims of the new technologies and techniques in minimally invasive surgery
(MIS) is to achieve a surgery without or with minimal visible scars.

Natural orifice transluminal endoscopic surgery (NOTES) might be considered to
be a paradigm of this development but it has not yet been possible to implement this
universally.

Nevertheless, the resultant innovation of research into NOTES has enabled “bridge
technologies” to be introduced that allow MIS to be developed with the required standards
of efficiency and safety.

The aim of this paper is to review the concept of single incision surgery and to classify
the available tools for its development and implementation.

© 2009 AEC. Published by Elsevier Espania, S.L. All rights reserved.

Cirugia laparoscépica a través de incisién tnica

RESUMEN

Palabras clave:
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Cirugia sin cicatrices

Cirugia laparoscépica con incisién
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Cirugia laparoendoscépica de sitio
Unico
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Uno de los objetivos de las nuevas tecnologias y técnicas en cirugia minimamente invasiva
es lograr una cirugia sin o con minimas cicatrices visibles.

La cirugia a través de orificios naturales podria considerarse como un paradigma de este
desarrollo pero todavia no ha sido posible su completa implantacién.

Sin embargo, la innovacién resultante de la investigacién en cirugia a través de orificios
naturales ha permitido introducir una serie de «tecnologias puente» que permiten desarro-
llar la cirugia minimamente invasiva con los estdndares de eficacia y seguridad exigibles,
siendo la cirugia laparoscépica a través de incisién tnica el concepto més atractivo en este
momento.

El objetivo de este trabajo es revisar el concepto de cirugia laparoscépica a través de inci-
sién Unica y clasificar las herramientas disponibles para su implantacién y desarrollo.

© 2009 AEC. Publicado por Elsevier Espaiia, S.L. Todos los derechos reservados.
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Introduction

In the last 3 years, the expansion of new techniques and
technologies in the field of minimally invasive surgery (MIS)
has focused its efforts on one of the main ideals in current
surgical progress: surgery with no visible scars.

Surgery with minimal or zero trauma to the abdominal wall
would entail all of the advantages of MIS, at least in theory.
Within this context, natural orifice translumenal endoscopic
surgery (NOTES) could be considered as a paradigm for MIS
development. But although the feasibility and safety of these
techniques has been proven in clinical settings, its complete
integration and development in health systems has not been
possible due to an incomplete response to questions that
have been planted regarding its use.2

However, the innovation stemming from NOTES research
has allowed the introduction of a series of “bridge technology”
that has led to the development of MIS with high standards
of efficacy and safety, with single-incision surgery being the
most attractive surgical concept in current research (Figure).

The aim of this study is to review single-incision surgery
and to classify the tools available for its implementation and
development.

Nomenclature

A high level of confusion exists with regard to the
nomenclature used in relation to this type of surgery,
as several different techniques have been described that
make reference to the use of a single incision, one single
trocar, or transumbilical access (Table 1).3 Recently, the
Laparoendoscopic Single-Site Surgery Consortium for
Assessment and Research came to the conclusion that the
term LESS surgery is the most apt for encompassing the
philosophy and practical aspects of this approach.# Finally,
the term single incision laparoscopic surgery is probably
appropriate for referring to this type of approach in our
language, leaving the term single port multichannel access
for those devices that employ its use.

Mini-micro
instruments

Laparoscopy

Single port
Traction
systems

Figure - Development of minimally invasive surgery
and bridge technology. NOTES indicates natural orifice
transluminal endoscopic surgery.

Table 1 - Nomenclature

Single incision

SILS Single-incision laparoscopic surgery
LESS Laparoendoscopic single-site surgery
SSL Single-site laparoscopy surgery
Single device

SPA Single-port access

SLAPP Single laparoscopic port procedure
SPLS Single-port laparoscopic surgery
SPL Single-port laparoscopy

Umbilical access

OPUS One-port umbilical surgery
TUES Trans-umbilical endoscopic surgery
eNOTES Embryological NOTES

NOTUS Natural orifice transumbilical surgery

NOTES indicates natural orifice transluminal endoscopic surgery.

Technology
Access devices

At present, the accessibility of these devices is not universal,
with many of them still in the development, improvement,
or commercial promotion stages. In our country, SILS®
(Covidien, Autosuture, Hamilton, Bermuda) and TriPort®
(Advanced Surgical Concepts; Whilock; Bray; Ireland) devices
are available, along with various trocars for use in single
incision multiport techniques. Table 2 displays the devices
that have been developed and their main characteristics.

In general, all devices are multichannel ports with various
types of valves (plastic, gel, paste). Due to its novel design,
the Airseal® device deserves a special mention. This device
uses a continuous positive pressure chamber that exceeds
the pressure of the pneumoperitoneum and serves as a valve
for instrument insertion.

Imaging

The size of the incision and the use of a single port with
multiple accesses limit the possibility of navigation due to
the reduced space in which the laparoscope and instruments
have to work in. Developers have attempted to reduce this
problem by using various types of laparoscopes. Probably, a
simple 5mm laparoscope with 30° vision is the most versatile
device that currently exists for single port surgery.

Other laparoscopes exist that are much more complex
and supply advantages such as the interchangeable optical
viewing angles of the Endo Chameleon® (Karl Storz GmbH
& Co. KG, Tuttlingen, Germany), and the flexible point
laparoscope LFT-VP Endo Eye® (Olympus, Tokyo, Japan).

Finally, flexible endoscopes have also been used as
viewers in order to solve the deficits in vision for this type
of surgery.®
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Table 2 - Multichannel single ports and principal characteristics

Device Incision, mm No. of channels Channel>12 mm Inventoriable
TriPort® 15-20 3 Yes -
QuadPort® 25-60 4 Yes (15 mm) -
AirSeal® 15-20 - Yes -
Uni-X® 15-20 3 No -

SILS® 15-20 3 Yes -
X-Cone® 15-20 3 Yes Yes
Endocone® >20 8 Yes Yes

SSL® 15-20 3 Yes (15 mm) -

Table 3 - Instruments for single port surgery

Instrument Available range Angle Variable length
Conventional +++ 0° +++
Roticulator® + 0°-80° -
Real Hand® . 0°-90° ++
Laparo Angle® + 0°-90° ++
Articulated ++ Variable ++
“invisible cholecystectomy,” exponentially increasing the
Instruments number of references to this type of procedure in recent

The existence of a single incision for access to the abdomen
allows for only minimal triangulation and creates competition
for the external work space, resulting in a loss of capacity for
tissue traction and ergonomics.

The use of articulated instruments of various lengths,
whether curved or multi-jointed, has attempted to solve
these difficulties (Table 3).

Articulated instruments to allow for greater triangulation,
but although in the majority of cases they have been designed
to solve the problems of lack of space and hands crossing in
the external work area, their efficacy is limited. Although
articulating instruments improve triangulation and distance
the surgeon’s hands from the workspace, they have a limited
utility since they are fixed models designed for specific types
of surgeries.

Clinical experience

The first study on cholecystectomy by single incision
surgery was published in 1997, after gynaecologists and
paediatric surgeons had developed techniques for tubal
ligation, appendectomy, and hysterectomy using this type of
access.””?

Subsequently, a substantial amount of time passed during
which no notable studies in the field were published until
Cuesta et all® in 2008 presented their experience with

months.’-22 As single port cholecystectomies have risen in
prominence, a number of other basic procedures such as
apendectomy?3-28 and abdominal wall surgery?®-33 have been
developed.

With respect to advanced surgical procedures, some
experience has been gained in colorectal and bariatric surgery.
Since 2008, right and left colectomies have been described
both for benign and malign diseases,3*% with a recent
publication on the first rectal resection for a benign disease.*®
Ample experience has been gained in bariatric surgery in the
installation of gastric bands,%->0 and recently the first cases
have been described of gastric bypasses®! and sleeves.>2

Lastly, anecdotal experience is available from a number
of procedures such as transabdominal and retroperitoneal
adrenalectomy,>3->8 splenectomy,>®®0 treatment of cystic
lesions,®162 gastrostomy®3%4 and gastrojejunostomy.5°66

In general, the majority of previously cited publications
provide little scientific evidence since these are clinical
cases or retrospective studies, based only on illustrating
the feasibility, safety, and aesthetic benefits of the various
procedures. In any case, these studies show the effort that
has been put into developing this area of knowledge.

Advantages and inconveniences

From a clinical point of view, several potential (and
scientifically unproven) benefits exist. Conceptually, single
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incision laparoscopy could provide the advantages from
NOTES but with a much lower dependence on technology,
thus avoiding the problems inherent to this type of access.
Therefore, this technology presents improved feasibility,
accessibility, and economic costs than other recently
developed techniques.3%62

Furthermore, some situations exist in which this method
could be especially beneficial, such as patients with
concomitant umbilical hernia through which the single port
could be installed, or in those that require widening of the
incision for extraction of surgical equipment.

In contrast, a series of problems remain as it occurs with
new technologies under development, such as the break
with basic concepts for MIS practices and the adoption of
new ones. Linear vision, difficulty of triangulation, different
ergonomics, and the need for specific instruments are some
aspects that will require work and development of standards
for use.

Lastly, there is a lack of studies’?8 that provide evidence
on the results obtained using these techniques, with a
prominent void in significant statistical differences between
conventional approaches and those performed using single
incisions. Furthermore, we must also call attention to the
potential risks of this technique that have notbeen researched,
such as the complications inherent to the surgical wound. It
is important to establish the potential problems that can arise
from incisional hernias, an especially worrying complication
in the context of aesthetics being one of the principal
benefits. In this respect, and based on our own experience
with the Safe Port Plug technique for closing trocar orifices,
we have commenced a clinical trial study with the primary
objective of evaluating the various types of closing the
incision following single port surgery.®’

Clinical studies and the evaluation of their results

The uncontrolled dissemination of new endoscopic surgery
techniques can lead to problems similar to those provoked
during the first years of expansion in traditional laparoscopic
surgery. Furthermore, the objective of these techniques
must be concentrated on an improvement in patient care,
which must not be diluted by other interests. Therefore, any
novel procedure in endoscopic surgery must be evaluated
from the point of view of its safety, efficacy, cost, and
accessibility.%®

Recently, a procedure for evaluating surgical innovations
has been proposed using the IDEAL model (idea, development,
explanation, assessment, long-term study)®®’° This model
is based on the idea that the innovation process must be
developed from its inception in a continued and ordered
manner, along with an evaluation process, until its definitive
validation using randomized studies.”?

Currently, single incision surgery is in a process of evolution
that demands a unified registry for the evaluation of the safety
and efficacy of its procedures. In some procedures that have
a significant number of published cases with low morbidity
and zero mortality, such as in the case of cholecystectomy,
we would be justified in starting the validation process of this

technique with respect to other standards using prospective
and randomized studies.”?

Conclusions

Surgery without visible incisions and by single incision is a
novel concept that has spread amongst surgeons, patients,
and the equipment and instrument industries.

Single incision laparoscopic surgery can be considered
an MIS tool under development, which is progressively
consolidating as a bridge technology between conventional
laparoscopic surgery and the most advance emergent
techniques.

Although single incision laparoscopy offers clear
advantages over NOTES surgery, it still cannot be considered
a fully mature option, with further studies still required in
order to demonstrate its potential benefits.

Furthermore, devices and instruments still need to be
developed in order to guarantee a high level of reproducibility
in the safety and efficacy of the procedures.

Finally, the development of tools that evaluate the safety
and efficacy of this new technology is necessary, such
as registries that ensure the communication of all cases
performed and their results, as well as the validation of the
various techniques using prospective randomized studies.
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