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Minimally Invasive Surgery Training
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Objectives: The purpose of this study was to evaluate the surgical anatomy, tissue plane, organ consistency of
soft cadaver and the possibility of minimally invasive surgery training in soft cadaver.

Setting: Surgical Training Center. Department of Anatomy and Department of Surgery Faculty of Medicine,

Chulalongkorn University

Design: Prospective descriptive study

Material and Method: 2 soft cadavers were scheduled for fully laparoscopic surgery in upper gastrointesti-
nal, colorectal, hepatopancreatobiliary and solid organs surgery. All the procedures were performed by the
experienced surgical staffs and assisted by surgical staffs and/or surgical residents. The surgical anatomy,

tissue plane, organ consistency and the satisfactory in performing the procedures were recorded for evaluation.

Results: The surgical anatomy, the tissue consistency the anatomical plane were very well preserved with

mean score of 4.72+0.45 All the surgeons were satisfied with the findings, the mean score was 4.97+0.18 All the
plan procedures were completely performed with great satisfactory results.

Conclusion: The Minimally Invasive Surgery Training in Soft Cadaver (MIST-SC) was feasible with great
satisfactory. This successful integration of basic and advanced laparoscopic procedures into the soft cadaver

setting would be the next step in evolution of MIS training.
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The advantages of minimally invasive surgery
over conventional open surgery have been well
demonstrated. They have driven the adoption of these
techniques and altered surgical practice. These progres-
sions have attracted interest to both the in-training
and currently practice surgeons. Of many factors,
insufficient exposures to MIS procedures cause ongo-
ing deficits in resident training for minimally invasive
surgery®,

Currently most of the residents have a
repeated opportunity to assist the procedures, many
have chance to perform basic laparoscopic procedures.
But in cases of advanced procedures they, in addition,
those surgeons currently in practice, often provides
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only a low volume of cases, especially the later groups
have less opportunity for earning their novel skills.
Many residents try gradually doing the procedures
under supervision after finish residency training or
wound pursue an additional year of nonaccredital
fellowships focused on laparoscopic surgery. Now-
adays, most practicing surgeons attend a 2 to 3 days
intensive courses offering both didactic and hand-on
experience and in additional exposures to clinical cases
by attending with other surgeons with laparoscopic
expertiseV.

In response to encourage training of high
quality, residency programs need to incorporate suffi-
cient exposure to core MIS procedures. More expert
faculty should be recruited. Learning curve of a skill
is also depending on many factors; one that is the
number of cases a surgeon has performed a particular
procedure. For the aims to minimize this number, pre-

S189

25/11/05, 4:35 PM



vent complication, keep standard in patient safety and
well-being, the laparoscopic surgical skill is acquired
outside the operating room. Many modalities were
introduced such as video based, box trainer or computer
based, the minimally invasive trainer virtual reality
(MIST-VR) or animal based, the animal laboratory and
the cadaver based.

All existing technology does not begin to
cover the wide range of variability seen in the patients
and there is no consistent independent appropriated
model and some are impractical and may be cost pro-
hibitive®. It’s important to get familiar with the parti-
cular surgical anatomy and the challenges of degraded
feedback tactile with could be partly attained by the
animal model but solely it is limited and significantly
different.

The soft cadaver has been developed by the
Chulalongkorn University Surgical Training Center
since 1998; at first it was perfectly suited for the muscu-
loskeletal and spine systems. The later generation has
much dramatically improved including the internal
organ preservation which is widely utilitarian®. It would
be great beneficial if we can combine our soft cadaver
in the MIS training system which particular human
anatomy familiarity and feedback tactile sensation can
be gained. This novel model would accomplish the
requirement for the multimodality integration MIS
training.

The propose of this study was to assess the
laparoscopic training in the soft cadaver with the
standard laparoscopic instruments and team setting is
feasible or not for the MIS training by evaluating the
surgical anatomy, tissue plane, the intra-operative
organ consistency, the degraded feedback tactile, and
the satisfactory of the trainee in each aspect and the
overall training.

Material and Method

Methodologically, this study was a prospec-
tive descriptive in evaluation in the surgical anatomy,
surgical plane, the intra-operative tissue consistency
and the satisfactory of the surgeon in performing the
laparoscopic surgery.

2 soft cadavers were set for laparoscopic
procedures all the basic and advanced laparoscope
including

1) Upper gastrointestinal organs (laparoscopic
posterior trunkal vagotomy with anterior highly selec-
tive vagotomy, laparoscopic cardiomyotomy, laparo-
scopic Nissen fundoplication, laparoscopic gastroje-
junostomy)
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2) Colorectal surgery (laparoscopic appendec-
tomy, laparoscopic colon mobilization, laparoscopic
anterior resection)

3). Hepatopancreatobiliary surgery (laparo-
scopic cholecystectomy, laparoscopic liver dissection
and laparoscopic distal pancreatectomy)

4) Solid organs surgery (laparoscopic sple-
nectomy)

5) Hernia repair (totally extra peritoneal (TEP)
and transabdominal preperitoneal repair (TAPP))

The procedures were sequentially performed
as following, totally extraperitoneal repair (TEP), trans-
abdominal preperitoneal repair (TAPP), laparoscopic
cholecystectomy (LC) , laparoscopic posterior trauncal
vagotomy and anterior highly selective vagotomy,
laparoscopic cardiomyotomy, laparoscopic Nissen
fundoplication, laparoscopic gastrojejunostomy,

Fig. 1,2 Photographs of the Minimally Invasive
Surgery Training in Soft Cadaver (MIST-SC).
The theater was fully equipped with standard
laparoscopic set, surgeons and teams were
gowned
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laparoscopic appendectomy, laparoscopic liver dissec-
tion, laparoscopic splenectomy and laparoscopic distal
pancreatectomy in the first cadaver and laparoscopic
colonic mobilization, laparoscopic low anterior resec-
tion, laparoscopic lysis adhesion due to previous open
cholecystectomy, totally extraperitoneal repair (TEP),
transabdominal preperitoneal repair (TAPP), and lapa-
roscopic appendectomy in the second cadaver.

All the procedures were performed in the
standard techniques using endoscopic scissors. All
the procedures had been performed by the experienced
surgical staffs in those fields with their assistants as in
their surgical practice. The theater was fully equipped
with standard laparoscopic set, surgeons and teams
were gowned, umbilical port was introduced under
direct vision, CO2 was insufflated at 15 mmHg, work-
ing space was created and maintained, other ports and
instruments were inserted then laparoscopic technique
was applied in steps, organ was grasped and tissue
dissection was proceed. The procedures had been
recorded. After finished their procedures the recording
papers were filled immediately for evaluations which
were the quality of organ preservation, organ coloration,
surgical anatomy, tissue plane, organ consistency, or-
gan handling toleration and degraded feedback tactile.

Port introduction, working space creation,
tissue dissection, the technique applying and lastly
the successfulness of surgical procedure were also
recorded. There were some potential difficulties such
as an unflavored smelling, rigidity and inflexibility of
abdominal wall, air leakage and video vision inter-
ference which were graded in the paper. Finally the
satisfactory of their attending procedures were recorded
which were an integration of skill into intra-operative
field, the beneficial from training and their overall the
satisfactory to the performing procedures.

Results

10 surgical staffs and 21 surgical residents
from department of surgery faculty of Medicine Chula-
longkorn University were participated in scheduled
laparoscopic procedures, and 10 observers were
attended (Table 1).

The tissue preservation was impressive, all
the intra-peritoneal organs were looked alike the fresh
organs not only the coloration but also the good anato-
mical plane and organ consistency with good tolera-
tion to laparoscopic equipment handling and good tac-
tile feedback during the procedure proceeding as if
they were the fresh tissues. The mean result assessed
by the staff was 4.72+0.45 (Table 2).
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Fig. 3, 4 Photograph of steps in laparoscopic technique
applying

Table 1. Participants

z

Participants

Surgical staff

4™ yr. surgical resident
3 yr. surgical resident
2™ yr. surgical resident
15t yr. surgical resident
Observers

Total
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Table 2. Anatomical results (1 as very poor and 5 as

very excellent)

Anatomical results Score

- Quality of organ preservation 4.80+0.42

- Organ coloration 4.40+0.51

- Tissue plane creation 4.70+0.48

- Organ consistency 4.80+0.42

- Organ handling toleration 4.80+0.42

- Degraded feedback tactile 4.80+0.42

Average 4.72+0.45
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Fig.9 Laparoscopic liver mobilization Fig. 10 Laparoscopic low anterior resection
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The scheduled procedures were completely
performed with great results. The step of port intro-
duction, working space creation and tissue dissection
were continued and all the laparoscopic techniques
were successfully applied. The mean result was 4.8+
0.40 (Table 3).

There were some difficulties about the air leak-
age with could be overcome by the fixation suture. The
smelling was quite a small magnitude. The abdominal
wall had good extensibility which providing a huge
working space. The video vision system was clear no
fogging effect but some interference from the skin wax
which was easy to prevent (Table 4).

All the participants were satisfied with the
attending procedures in all aspects and fully gave sup-
port to the possibility of MIS training in soft cadaver.
The mean satisfactory score was 0f4.97+0.18 (Table 5).

Discussion

There are ongoing deficits in resident train-
ing for minimally invasive surgery in US®. Mainly
causing from an inappropriate exposure, many modali-
ties were introduced. All are aim to gain the skill from
outside the operating room. MIST-VR is a valid tool
for training of laparoscopic psychomotor skill® and
capable for evaluating the skill necessary in laparo-

Table 3. Surgical procedure results

Surgical procedure results Score

- Port introduction 4.4+0.51
- Working space creation 5.0

- Tissue dissection 4.8+0.42
- Laparoscopic technique applying 4.9+0.32
- Successfulness of procedure 4.9+0.32
Average 4.8+0.40
Table 4. Difficulties and Problems

Difficulties and Problems Score

- Unflavored smelling 1.1£0.31

- Rigidity and inflexibility of abdominal wall ~ 1.0

- Air leakage 1.6+0.70

- Video vision interference 2.1+£0.32
Table 5. Participant satisfactory

Participant satisfactory Score

- Integration of skill into practicing 4.90+0.32
- Beneficial from training 5.00

- Overall the procedures 5.00
Average 4.97+0.18
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scopic surgery but lack of important tactile feed
back®®, Animal laboratory has limitation in anatomi-
cal difference and requiring the additional personnel
capable administrating animal general anesthesia®.
Cadavers offer the most realistic training model but are
expensive and limited quantity ), there would be
available only in a specific purpose.

Most the centers use the hand by hand
teaching. The patient safety, standard philosophy in
treatment and patient well being is the most important
issue to be concerned. Getting familiar with the parti-
cular surgical anatomy and the degraded feedback tac-
tile should be the step before starting in operative case.

From our study; the soft cadaver has been
proved to be suited for MIS training. The abdominal
wall has good extensibility which provides appropri-
ated working space. All the intra-peritoneal organs are
looked alike the fresh organs both consistency and
anatomical plane. They are tolerated to laparoscopic
equipment handling and good tactile feedback during
dissection. Each step in laparoscopic procedures;
port introduction, working space creation and tissue
dissection are the same as the living with high satis-
factory. There are some difficulties but can be easily
corrected and smelling is quite a small magnitude.

MIST-SC will provide a wider opportunity for
all surgeons not only the training resident but also the
currently practice surgeons to gain their expertise and
new techniques. Consolidated with other trainers will
minimize a number of clinically learning curve, prevent
uneventful complication and maximize the patient
benefit.

Conclusion

From our initial attempt of evolution of MIS
Training in soft cadaver, we are certainly confident that
this is the dramatically incorporation of all needed for
the competency in key of MIS procedures. We believe
successful integration of basic and advanced
laparoscopic skill into the soft cadaver setting may be
the evolution of MIS training.
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