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ABSTRACT

Background: The advent of the endoscopic surgery has radically changed the surgical approach among the scientific
world. The concept of minimally invasive procedures has spread very fast through the planet, allowing less pain and
faster recovery for patients. We have been exploring this new surgical path and developing a new device for a new
surgical approach, the single trocar access, a concept that links flexible endoscope, a single surgical access and flexible
instruments. We report our technique and initial experience in experimental cholecystectomy in porcine models. Methods:
From December 2007 to March 2008, ten Single Trocar Access - Sitracc Cholecystectomies were performed in ten
female pigs. The surgeries consisted of the classical steps of a laparoscopic cholecystectomy, using special flexible
instruments and a flexible endoscope. In the first three cases, a second 5mm trocar was placed to retract the liver. Since
the development of the second generation of instruments, all procedures have been performed through a single trocar.
Results: There were no conversions to totally laparoscopic or conventional approach. The operative time ranged from 40
to 150 minutes. The animals were submitted to euthanasia at the end of the procedures, according to experimental
surgical rules in Brazil. Conclusions: The cholecystectomy by the Single Trocar Access method is feasible in porcine
models. The technique needs improvement and its further use in human beings has to be carefully tested. It will become
a new option to the minimally invasive surgical field, as well as a new weapon in a continuous struggle to benefit our
patients.
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INTRODUCTION The meeting which took place in New York

City, in 2005, wasan important fact for the devel opment

he endoscopic surgery has been the most and research of this new technology, gathering
important advance with respect to the surgical members from the American Society of
field inthelast decades. The continuousimprovement Gastrointestinal Endoscopy (ASGE) and from the
of this technique has allowed complex proceduresto Society of American Gastrointestinal and
be performed in a minimal invasive fashion, adding Endoscopic Surgeons (SAGES). Thisgroup, so called
huge advantages regarding post-operative pain, NOSCAR (Natural Orifices Surgery Consortium
recovery, metabolic response and cosmetics. for Assessment and Research) produced a document
With the development of this concept, the called White Paper, in order to define guidelines for
execution of surgical procedures through the human researches, potential benefitsand prioritiesto be used

natural orificesispresented asanew approach, which inthe practical field[2].

hasto be validated in the next years. Thetraining and demand of new work stations,
Since Kalloo[1] reported his first whichisthegoal of thisresearch, aswell asthe access

experience in natural orifice translumenal to the abdominal cavity, the gastric closure, potential

endoscopic surgeries, using transgastric accessin infections, new suture devices and spatial orientation

porcine models, many researchers around the are among the main difficulties for the development
world have been working on new technologiesfor of thistechnique.

this approach and looking for definitions of We first published our experience about this
feasibility and potential advantages. kind of procedurein 2006 inthe Brazilian L aparoscopic
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Surgery Journal[3] and concluded that some barriers
needed to be surmounted for the adequate
devel opment of this new technol ogy.

MATERIALS AND METHODS

As afirst step, we have been developing a
single trocar access (SITRACC®, Edlo® Company)
for abdominal surgery, whose protocol was approved
at Positivo University (Curitiba-Brazil).

This new device consists of a trocar with
multiple channels, adding concepts of flexible
endoscopy and |aparoscopy. Thistrocar could be used
through the umbilicus or the vagina (Figure 1). A
flexible optical system and flexible instruments,
specially developed for this purpose, are inserted
through four individua channels.

Articulated graspers, scissors, hooksand clip
appliers have been developed (Figure 2). These new
instruments are very similar to the conventional
laparoscopic instruments, except for the new
articulated mechanism. This articulation alows the

Figurel - Trocar with multiple channels.

Figure2—New flexibleinstruments.

surgeon to work with severa different movementsin
asingleaxis.

From December 2007 to March 2008, ten
SITRACC® Cholecystectomies were performed in
ten female pigs, average weight 30 Kg. For pre-
operative sedation, the animals received ketamine,
xylasine and acepromazine. Right beforethe beginning
of the procedure, the pigs underwent general
anesthesia induced by thiopenthal (10 mg/Kg) and
maintai ned with hal othane.

In the first three cases, a second 5mm trocar
was placed to retract theliver. Since the devel opment
of the second generation of instruments, all procedures
have been performed through a single trocar.

The surgeries consisted of the classical steps
of alaparoscopic cholecystectomy.

RESULTS

There were no conversions to totally
laparoscopic or conventional approach. The operative
timeranged from 40 to 150 minutesand the procedure
was completed in all cases.

The euthanasia was performed using a fast
shot of tiophental, 20 mg/K g.

DISCUSSION

Severa natural human body orifices allow
access to the abdominal cavity, such as the mouth,
anusand, inwomen, thevagina. None of these orifices
has direct access to the peritoneal cavity, but to an
organinsideit.

In 2007, Zhu published his first experience
using the umbilicus to access the peritoneal cavity.
This new access technique was described as
transumbilical endoscopic surgery (TUES)*.

The flexible endoscopy has reached a huge
development in the last years and nowadays
therapeutic procedures may be apossibility for ahigh
or even low path. A lot of instruments have been
developed and are inserted through the endoscope
work channels. These deviceshavelimited movement
to perform more advanced surgeries dueto their small
diameter and great length.

We propose the use of thisnew device, which
consists of a trocar with multiple channels, adding
concepts of flexible endoscopy and videol aparoscopy
and using it through the umbilicusor vagina. A flexible
optical system and flexible instruments, specially
developed for thisplatform, areinserted through four
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individual channels, allowing the execution of abdo-
minal surgeries.

In the first protocol, ten pigs have been
submitted to single trocar access cholecystectomies,
without major complications.

In this manuscript we show the new device,
the instruments and earlier stages of this surgical
procedure and itsfirst experimental surgeriesof anew
minimally invasive approach.

CONCLUSIONS

The SITRACC® — Single Trocar Access
Cholecystectomy isfeasiblein pigs. The possihility to
becomeinthefuturean aternativetominimally invasive
approach in human beings depends on the devel opment
of this new technique and its new instruments.
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