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Abstract

A laparoscopic training model with female surface anatomy has been developed. This
training model is made of a plastic boutique-showing model that is equivalent to normal-size
female anatomy from the neck to the upper thigh. Four holes were made on the model’s abdo-
minal wall as puncture-sites to enter the cavity, the first is 80-mm diameter at the umbilical area,
and the other three 38-mm diameter holes are located on both sides of the lower abdomen and
suprapubic area. The umbilical hole can be covered with a simulated abdominal wall made from
6.5-mm insulation sheet, fixed to the model using a rubber band. The other three puncture-sites
were plugged with a flexible rubber diaphragm as working ports. When used as video-laparo-
scopy, the auto-focus camcorder is used as a telescope and is connected to a regular television set
as a monitor. This model can be used for training of abdominal entry by Veress needle or trocar,
laparoscopic tubal ligation (LTL), and video—eye-hand co-ordination. This model has been a train-
ing medium in our Department for 1 year and was included in the OSCE for the Board Examina-
tion of the Royal Thai College of Obstetricians and Gynecologists in the year 2000 to assess the
process of Veress needle insertion.
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Laparoscopic gynecologic surgery has
become popular in Thailand. Short-course training
has been conducted every year in many institutes.
Mostly, the short-course training consists of three

major parts including 1) Lectures, 2) Laparoscopic
training model and, 3) Porcine model. The lectures
are appropriate for the introduction of instruments,
basic principles of safety, indication/contra-indica-
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tion, and how to prevent or correct complications.
The trainees perform manipulative procedures using
standard laparoscopic instruments with the laparo-
scopic training model. This useful introduction helps
trainees to work with a two-dimensional image and
to become familiar with laparoscopic instruments.
However, its value is limited and most commer-
cially available models fall short of representing nor-
mal anatomy and usually consist of just a flat plastic
board. The porcine model is undoubtedly helpful to
practice procedures on a life-like model where the
problems of loss of pneumoperitoneum, bleeding, and
mobilizing structures are all encountered. Although
the porcine model is recommended, it requires a lot
of instruments and personnel, which make it costly
and not practical for beginners.

The ideal training for a laparoscopic pro-
cedure is, firstly, for trainees to watch a video and if
they have no laparoscopic experience, they should
spend time on a laparoscopic training model before
attending a hands-on course(l). After attending a
short-course workshop, the trainees should improve
and maintain their laparoscopic experience by prac-
ticing with a training model. This kind of inanimate
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training has a great advantage in that it provides
no risk of complication to a patient. So the need for
a multipurpose and more realistic female anatomic
pelvic training model to approximate the operative
model has become apparent. The purpose of this
report is to describe how to construct and imple-
ment the use of a multipurpose video-laparoscopic
training model with normal-size female surface
anatomy.

Design and construction

A laparoscopic training model is a modifi-
cation of a female plastic boutique-showing model.
This model is equivalent to normal-size female sur-
face anatomy from neck to upper thigh (Fig. 1). Four
holes are made at the model’s abdominal wall, the
first is 80-mm diameter in the umbilical area, the
other three are 38-mm diameter at the suprapubic
area and both sides of the lower abdomen. Three
38-mm flexible rubber diaphragm are used to plug
the holes defining laparoscopic instrument entry
ports. A disposable simulated abdominal wall is
made of 6.5-mm insulation sheet (Aeroflex, Eastern
Polymer Industry Co., LTD, Thailand) 18x24 cm

Fig. 1. Parts of the laparoscopic training model:
Normal-size female plastic boutique-show-
ing model (A), Paper clamps (B), Elastic
rubber band (C), 80-mm umbilical port
(D), Three 38-mm lower abdominal ports
plugged with flexible rubber diaphragms
(E), 6.5-mm insulation sheet 18x24 cm with
umbilical mark (F), and 15-mm white sticker

paper (G).

Fig. 2.

The arrangement for Veress needle or pri-‘
mary trocar insertion training. The 6.5-mm
insulation sheet 18x24 cm is used as the
disposable simulated abdominal wall.
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with 15-mm diameter of white sticker paper to repre-
sent the umbilicus. The disposable simulated abdo-
minal wall covers the umbilical area of the model
using two paper clamps connected to a rubber band
fixed to both sides of the model. The rubber band
allows the simulated abdominal wall to fold and
can be held up by the trainee’s hand or towel clips
before Veress needle or trocar insertion (Fig. 2). The
simulated abdominal wall can be changed quickly
making it suitable for an OSCE. This training model
can be used in three major applications. First, for
training of abdominal entry technique including
Veress needle and primary trocar insertion. Second,
for laparoscopic tubal ligation (LTL) training, the
auto-focus camcorder is fixed under the chest wall
of the model directly into the pelvis where an arti-
ficial fallopian tube is located. The artificial fallo-
pian tube is made from silicone thread 3-mm in dia-
meter and 7-cm long. A regular television set will
suffice as a video monitor. The trainee can look
directly into the therapeutic laparoscope while the
trainer can observe and record the performance via
television (Fig. 3). Third, for working with a two-
dimensional video-image and familiarization with
laparoscopic instruments, the camcorder is fixed on
the chest wall of the model and directed into the
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pelvis via the umbilical hole without the simulated
abdominal wall. The television set is in a direct
line of vision with the specimen in the pelvis (Fig.
4).

RESULTS

Since 1999, this model has been a training
media for teaching basic laparoscopic techniques to
obstetrics and gynecological residents in the Depart-
ment of Obstetrics and Gynecology, Faculty of Medi-
cine, Prince of Songkla University. The laparoscopic
training model can be used for training various basic
laparoscopic techniques, including: abdominal entry
with Veress needle or trocar, laparoscopic tubal
ligation (LTL), and video—eye-hand co-ordination.
For abdominal entry training, the rubber band allows
the disposable simulated abdominal wall to be lifted
up by a trainee’s hand or with a towel clips like a
real abdominal wall. When used for LTL training,
a new operative view can show how the trainee
moves the tip and tongs of the laparoscope while
performing ring application. The trainer can feed-
back and correct mistakes with video documenta-
tion from this view. For video—eye-hand co-ordina-
tion training, the trainee can practice various tasks
and learn how to work with two-dimensional images

Fig. 3.

The arrangement for laparoscopic tubal
ligation training. The camcorder is put
under the chest wall of the model and
directed to the artificial fallopian tube in
pelvis. The trainee looks directly via the
therapeutic laparoscope while the trainer
can observe and record via television set.

Fig. 4. An overhead view of the training model
with the camcorder in the telescope position
over the chest wall and two laparoscopic

instruments in the lower abdominal ports.
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via television. This training model was included in
the OSCE for the Board Examination of the Royal
Thai College Of Obstetricians and Gynecologists in
the year 2000 to assess the process of Veress needle
insertion. Quick changing of the disposable simu-
lated abdominal wall make it suitable for OSCE.

DISCUSSION

The pelvic training model is one of the
essential media for practicing laparoscopic tech-
niques before application in the operating room(2:
3). Most commercial or home-made training models
consist of a flat or curved plastic board with many
holes that are plugged with flexible rubber dia-
phragms representing the anterior abdominal walls
with instrument ports, far removed from real female
surface anatomy. The Borinquen ring(4) and the
easily constructed laparoscopic simulator(3) can be
used only for practice with two-dimensional video-
eye-hand co-ordination. This reported laparoscopic
training model has normal-size female surface ana-
tomy and can be used as a multipurpose training
model; first, for abdominal entry training; second,
for LTL training and third, for practicing two-
dimensional video-eye-hand co-ordination with basic
laparoscopic instruments. Abdominal entry with a
Veress needle or primary trocar is blind, so the risk
of trauma to internal organs is high if the surgeon
is not experienced. This step is essential for both
diagnostic and operative laparoscopy. This simpli-
fied multipurpose laparoscopic training model can
provide a more realistic abdominal wall with anato-
mical landmarks; it can be used for training and
evaluation of proficiency in abdominal entry tech-
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nique. The LTL with a Falope ring using the one
puncture technique is popular in Thailand, most
training institutes use video-laparoscope as a train-
ing media. Before trainees are allowed to perform
LTL themselves, the trainer must hold the trainee’s
hands while performing the procedure on many
cases to give them enough practical experience. The
trainees have no opportunity to see how they per-
formed and the trainer cannot feedback effectively
regarding which steps must be improved, because
video documentation via the conventional video-
laparoscope cannot show movement of the tip of
the laparoscope during ring application. The most
common complications from LTL are tearing and
bleeding due to the uterine tube being retracted into
the lumen of the laparoscope without moving the
laparoscope’s tip closure to reduce tension. Further
more, an injury to the uterine tube or mesosalpinx
can occur if the laparoscope’s tip is moved to the
sides during ring application. When practicing LTL
with this video-laparoscopic training model, the
trainee can improve and rectify any mistakes from
the video documentation via the camcorder behind
the laparoscope’s tip. This training model can be
constructed using materials available locally at low
cost, excluding the camcorder and television set.

SUMMARY

A laparoscopic training model with female
surface anatomy has been developed. It can be used
as teaching and examining media for basic laparo-
scopic skill. This low cost model can be easily con-
structed and is suitable for beginners.
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