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Abstract The apprentice–tutor model was useful for
training surgeons for many years, but the complexity of
surgical technology in the 21st century, especially endoscopic surgery, has exponentially increased the demands for
surgical education. Therefore, more and more people now
accept that endoscopic surgery, demanding as it requires
specific skills, should also be taught outside the operating
theatre. Although many systems, including animal models
and simulators, have been proposed, an in-house structured
and validated method for testing and training laparoscopic
skills is missing in gynaecology. We have developed a
laparoscopic skills testing and training (LASTT) model and
performed two studies evaluating its feasibility and the
construct validity of three different exercises (camera
navigation, camera navigation and forceps handling, and
forceps handling and bi-manual coordination), specifically
selected to test and train laparoscopic psychomotor skills
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(LPS). In the first study, ten experts and 14 novices
repeated each exercise between 20 and 30 times. The
results demonstrated that the model is useful for testing and
training laparoscopic skills. Clear learning curves were
observed for both experts and novices, with better scores
for the former at the beginning and the end of the study,
proving the construct validity of the model. In the second
study, 42 experts and 241 novices repeated each exercise
three times during skill evaluation workshops organised by
the European Academy of Gynaecological Surgery. The
results confirmed the construct validity of the model. In
conclusion, the LASTT model seems a cost-effective tool
for providing an in-house program for continuous training
and evaluation of LPS in all surgical disciplines in which
laparoscopic procedures are, or might be, performed.
Keywords Laparoscopy . Skills . Testing . Training .
Model . Construct validity

Introduction
In addition to the typical surgical skills (SS) required for
open surgery (i.e. manual dexterity and knowledge of
anatomy, pathology and surgical techniques), laparoscopic
surgery demands specific laparoscopic psychomotor skills
(LPS) (i.e. laparoscopic camera navigation, depth appreciation from a two-dimensional screen using subtle visual clues,
hand–eye coordination, remote handling of instruments
without tactile feedback, fine motor skills to deal with the
fulcrum effect and the lever forces of the long instruments).
The effective acquisition of these skills can only be
achieved by appropriate training. The apprentice–tutor
model has been used for many years as the paradigm for
training in surgery. In this model the apprentice first
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observes, then helps and finally imitates the actions of a
skilled tutor in the operating room. However, the restricted
number of tutors available and the long learning curves
reported (i.e. large numbers of procedures to reach
proficiency) [1–6] makes this model not suitable anymore
as the sole system for training in surgery. This is especially
relevant for gynaecological laparoscopic surgery, because
gynaecologists in training are exposed to very limited
numbers of surgical cases in routine practice.
Owing to the limitations of the apprentice–tutor model,
more and more specialists now agree that training has also
to be done outside the operating room. Therefore, many
animal [7–16] and inanimate [17–35] models have been
proposed. Animal models seem ideal because they simulate
the clinical scenario, but, due to financial and ethical
restrictions, they are not widely and routinely used.
Inanimate models (e.g. trainer box, virtual reality) allow
relaxed and controlled training, and learning curves for
different laparoscopic tasks have been reported [27, 36–39].
Trainer boxes are relatively cheap and accessible [20],
whereas virtual reality models provide an objective evaluation of the learning process [37], both being equally
effective for the acquisition of laparoscopic skills [21].
In contrast with animal models that are normally used
for short periods (e.g. 2–3 day courses), inanimate models
have the advantage of allowing training for longer periods,
which is crucial to ensure full LPS acquisition and not only
exposure to specific laparoscopic tasks.
In spite of the exciting data available for the testing and
training of laparoscopic skills [31–34, 40–48], structured
and validated training programmes to enable the individual
to acquire LPS before starting traditional training in the
operating room are not implemented in most places. The
ideal model should be, as well as being feasible, also well
validated. Validity is the capacity of a method actually to
teach or measure what it is intended to teach or measure,
and different types of validity have been described. Face
validity indicates the realism of the method; content validity
indicates the appropriateness of the method as a teaching
modality; construct validity indicates the capacity of the
method to distinguish the experienced surgeon from the
inexperienced surgeon, whereas criterion validity compares
the results of the new method with those of older
techniques. The two types of criterion validity are concurrent validity, which indicates the extent to which the
method correlates with the “gold standard", and predictive
validity, which indicates the extent to which the method
predicts future performance [18].
We have developed a structured laparoscopic skills
testing and training (LASTT) model that can be used as
an insert in any trainer box for both testing and training
LPS, and we carried out two consecutive studies for
evaluating its feasibility and its construct validity.
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Materials and methods
Participants and venue
A pilot study (Study 1) was performed by students,
gynaecologists without or with little experience in laparoscopy, and gynaecologists with proven experience in this
discipline (n=24) who were recruited specifically to meet
the objectives of this study. The study was carried out in
2005 at the Centre for Surgical Technologies of the
Katholieke Universiteit Leuven (Leuven, Belgium) and at
the ENDOVISION European School of Endoscopy (Villach,
Austria).
A second study (Study 2) was performed by residents
and certified gynaecologists with different levels of
experience in laparoscopic surgery (n=283) who voluntarily attended the skills evaluation workshops organised by
the European Academy of Gynaecological Surgery (EAGS)
during the following meetings: workshop at the Leuven
Institute for Fertility and Embryology (LIFE) in Leuven,
Belgium in 2005 (n=17), 19th European Congress on
Obstetrics and Gynaecology (EBCOG) in Torino, Italy in
2006 (n=44), 1st Congress on Gynaecology and Obstetrics
MERCOSUR 2006 in Asunción, Paraguay in 2006 (n=
158), 3rd Portuguese Congress of Reproductive Medicine
in Porto, Portugal in 2007 (n=36) and advance course on
Gynaecological Laparoscopic Surgery at the Institute de
Recherche contre les Cancers de l’Appareil Digestif/
European Institution of TeleSurgery (IRCAD/EITS) in
Strasbourg, France in 2007 (n=28). Participants came from
34 countries in Europe, Asia, Africa, North America and
Latin America and were enrolled for the study after filling
in a pre-designed questionnaire.
All participants who met the inclusion criteria determined
in the experimental design were included, and their age,
gender, training status [i.e. students, residents or specialists
in obstetrics and gynaecology (OB&GYN)], dominant hand
(DH) and non-dominant hand (NDH) were recorded.
Instruments and materials
The pilot version of the studies was conducted using a
specially designed inanimate three-dimensional model, the
laparoscopic skills testing and training (LASTT) model,
suitable for performing a series of laparoscopic exercises
simulating all possible laparoscopic movements in the
pelvis. This model is made up of a horizontal platform
(16.5 cm×30 cm) with two modules in the back, two
modules in the middle and two modules in the front.
Different inserts can be placed in each of the modules as
well as the platform for each of the different exercises.
The LASTT model was inserted into the Szabo trainer
box (Karl Storz, Tutlingen, Germany), mounted with the
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relevant materials for each of the different exercises and
connected to either a conventional or an all-in-one
(monitor, light source and video-camera) laparoscopic
tower (Telepack, Karl Storz) (Fig. 1). The exercises were
performed with standard laparoscopic instruments: 10 mm
0° optic, 10 mm 30° optic, 5 mm Kelly dissection forceps
and 5 mm Matkowitz grasping forceps (Karl Storz).
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This exercise was used to evaluate the participants’ ability
to navigate a laparoscopic camera with a 30° optic. This
was done by measuring their ability to identify 14 different
targets placed at different sites in the LASTT model. The
targets were mounted on the different modules in such a
way that they could only be identified by moving the
laparoscope in all directions (rotation, lateral and zoom-in/
out movements). Each target included a large symbol only
identifiable from a panoramic view and a small symbol
only identifiable from a close-up view (Fig. 2a). The
participant stood behind the trainer box in the midline. The
optic was introduced through a midline port, the camera
being held with one hand and the fibre optic cable with the
other for lateral, zoom-in/out and rotation movements. The
individual started the exercise by identifying the large
symbol on the first target (i.e. 1) and then the small symbol
situated next to it, which indicated the next large symbol to
be identified. Following this order, the participant continued till the small symbol on the last target (i.e. end) had
been identified. The types of symbols and the places where
they were mounted varied for each repetition. The time
required for the participant to identify the 14 targets was
recorded.
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Novices

Fig. 1 The laparoscopic skills testing and training (LASTT) model
mounted in the Szabo trainer box and connected to the all-in-one
laparoscopic tower (Telepack) at the Academy

Experts

Fig. 2 Exercise 1 (laparoscopic camera navigation). The participants’
ability to navigate a laparoscopic camera with a 30° optic was
evaluated by measuring their ability to identify 14 different targets
placed at different sites in the LASTT model (a). The time required for
each participant to identify all targets was recorded. In Study 1 (b),
participants specifically recruited for the study performed 20 consecutive repetitions so that the learning curves and the construct validity
could be evaluated. Participants were classified as novices (green
symbols) or experts (blue symbols). Median values (interquartile
range) of each repetition are presented. In Study 2 (c), large-scale
testing was conducted during skill evaluation workshops at international gynaecological meetings so that the construct validity could be
evaluated. Median values (minimum, interquartile range, maximum)
of triplicate observations are presented
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Fig. 3 Exercise 2 (laparoscopic camera navigation and laparoscopic
forceps handling). The participants’ ability to navigate a laparoscopic camera with a 0° optic with the NDH and to handle a
laparoscopic forceps with the DH was evaluated by measuring their
ability to grasp, transport, position and introduce pre-defined objects
into pre-defined targets in the LASTT model (a). The numbers of
objects transported in 2 min were recorded. In Study 1 (b),
participants specifically recruited for the study performed 30 consecutive repetitions so that the learning curves and the construct validity
could be evaluated. Participants were classified as novices (green
symbols) or experts (blue symbols). Median values (interquartile
range) of each repetition are presented. In Study 2 (c), large-scale
testing was conducted during skill evaluation workshops at international gynaecological meetings so that the construct validity could be
evaluated. Median values (minimum, interquartile range, maximum)
of triplicate observations are presented

Exercise 2 (E2): laparoscopic camera navigation
and laparoscopic forceps handling
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Exercise 3 (E3): laparoscopic forceps handling
and bi-manual coordination
This exercise was use to evaluate the participant’s ability to
handle laparoscopic forceps simultaneously with the DH
and the NDH. This was done by measuring the participant’s
ability to grasp pre-defined objects with the DH and grasp
them again with the NDH, transporting, positioning and
introducing them into pre-defined targets on the LASTT
model. Twelve objects (coloured push pins 10 mm×5 mm
with a tail of 10 mm) were placed in the centre of the
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This exercise was used to evaluate the participants’ ability
to navigate a laparoscopic camera with a 0° optic with the
NDH and to handle a laparoscopic forceps with the DH.
This was done by measuring their ability to grasp,
transport, position and introduce pre-defined objects into
pre-defined targets in the LASTT model. Twelve coloured
objects (cylinders of 5 mm length and 4 mm width with an
opening of 2 mm from both sides) were placed in the centre
of the horizontal platform, and six coloured targets (nails of
10 mm length and 1 mm width) were mounted on the
LASTT model. The matched targets and objects were
identifiable by colour (Fig. 3a). The participant stood
behind the trainer box in the midline. The optic was
introduced through a midline port and a Kelly forceps
through a lower and lateral port, either to the right or to the
left according to the DH side. The Kelly forceps was held
with the DH and the camera with the NDH. The participant
started the exercise by identifying the first target and an
object of the same colour. Then, the object was grasped,
transported, positioned and introduced into its target. Only
when the participant had succeeded in introducing the first
object into the first target, was he/she able to continue with
the others in a fixed order. The numbers of objects
successfully transported in 2 min were recorded.
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horizontal platform and six coloured targets (flat circular
holes of 20 mm diameter) were mounted on the LASTT
model. The matched targets and objects were identifiable
by colour (Fig. 4a). A 0° optic was introduced through a
midline port, and a Kelly and a Matkowitz forceps were
introduced through lower and lateral ports, either to the left
or to the right according to the DH. An assistant stood
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behind the trainer box in the midline to hold and navigate
the optic according to the instructions of the participant,
who stood to the left of the trainer box and held the
Matkowitz forceps with the DH and the Kelly forceps with
the NDH. The participant started the exercise by identifying
the first target and an object of the same colour. Then, the
push pin was grasped by the head with the Matkowitz
forceps (DH) and exposed to the Kelly forceps (NDH), with
which it was re-grasped by the tail, transported, positioned
and introduced into its target. Only when the participant
had succeeded with the introduction of the first object into
the first target, was he/she able to continue with the others.
In Study 1 the time required for transporting six objects was
recorded. In Study 2 the number of objects successfully
transported in a fixed time (2 min) was recorded.
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Fig. 4 Exercise 3 (laparoscopic forceps handling and bi-manual
coordination). The participants’ ability to handle laparoscopic forceps
simultaneously with the DH and the NDH was evaluated by
measuring their ability to grasp pre-defined objects with the DH and
to grasp them again with the NDH and transport, position and
introduce them into pre-defined targets in the LASTT model (a). In
Study 1 (b), participants specifically recruited for the study performed
30 consecutive repetitions so that the learning curves and the construct
validity could be evaluated. The time required for transporting six
objects was recorded and median values (interquartile range) of each
repetition are presented. Participants were classified as novices (green
symbols) or experts (blue symbols). In Study 2 (c), large-scale testing
was conducted during skill evaluation workshops at international
gynaecological meetings so that the construct validity could be
evaluated. The numbers of objects transported in 2 min were recorded,
and median values (minimum, interquartile range, maximum) of
triplicate observations are presented
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Participants were divided in two groups: novices and
experts. As the expertise level of surgeons is based on the
level and numbers of surgeries they are able to perform, and
as a universal and standard classification system for
gynaecological laparoscopic surgery does not exist, the
classification of the European Society for Gynaecological
Endoscopy (ESGE) was used in this study (Table 1).
Participants were described as novices if they had not yet
performed any laparoscopy or had performed basic procedures only (Table 1), regardless of the number of
procedures already performed. Conversely, participants
were described as experts if they had performed, in addition
to any basic procedures, at least 30 intermediate and/or
advanced procedures (Table 1). Participants who could not
be allocated to one of the two groups were excluded from
the study.
For Study 1 (n=24), the level of all participants was
ascertained by evaluation of their individual profiles before
recruitment and only then were they included in the study
and referred to as novices (n=14) or experts (n=10). For

Number of objects transported

8

Experimental design and statistics
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Study 2 (n=283), as the study was open to all those who
wanted to participate, the level of participants could not be
ascertained and they were described as novices (n=241) or
experts (n=42) based on a self-reported questionnaire.
Participants received a full explanation and video-tape
demonstrations of all exercises at the beginning of the
studies but, although a tutor was standing next to them at
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Table 1 European Society for Gynaecological Endoscopy classification of gynaecological laparoscopic surgery
Classification
First level: basic level
■ Diagnostic laparoscopy
■ Tubal sterilisation
■ Cyst aspiration
■ Biopsy
Second level: intermediate level
■ Salpingotomy
■ Salpingectomy
■ Oophorectomy
■ Ovarian cystectomy
■ Adhesiolysis
■ Treatment of mild-moderate endometriosis
Third level: advance level
■ Hysterectomy
■ Myomectomy
■ Extensive adhesiolysis
■ Treatment of severe endometriosis
■ Treatment of urinary incontinence
■ Treatment of bladder or bowel injuries
Fourth level: special procedures
■ Treatment of pelvic floor disorders
■ Oncology (lymphadenectomy, radical hysterectomy,
axiloscopy)
■ Treatment of recto-vaginal nodules
■ Procedures not yet described

each working station, no further instructions were given
during the performance of the exercises.
Each repetition of the exercises demanded 100% efficacy
(i.e. the repetition was considered complete and valid only
after successful performance), allowing the measurement of
one parameter only (e.g. time) and assuming that, with
some limitations, errors and economy of movement would
be reflected in the main parameter.
In Study 1 the feasibility of the LASTT model was
assessed. In addition, laparoscopic skills were measured
throughout 20 repetitions for E1 and 30 repetitions for E2
and E3, which were performed in chronological rather than
in randomised order (i.e. E1, E2 and then E3), allowing
evaluation of the learning curves and of the construct
validity of the exercises. The training sessions per participant per day were limited to 1.5 h, so that the results would
be optimised (unpublished data). Intra-group and intergroup differences at the beginning and at the end of the
study were evaluated with the non-parametric Wilcoxon
signed rank test and the Mann–Whitney test (continuous
variables without Gaussian distribution), for paired and
unpaired comparisons, respectively. Median (interquartile
range) values are presented in both text and figures.
In Study 2 large-scale testing of E1 (n=283), E2 (n=
202) and E3 (n=202) was carried out to confirm the
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construct validity of the model and to evaluate the
discriminatory value of ESGE classification. Participants
performed three consecutive repetitions of the exercises.
The individual average values of the triplicate observations
were used for statistical analysis. Inter-group differences
were evaluated with the non-parametric Mann–Whitney test
(continuous variables without Gaussian distribution). Median (interquartile range) values are presented in both text
and figures, together with the minimum and maximum
values in the figures.
All statistical comparisons were performed with GraphPad Prism software, and two- tailed P values <0.05 were
considered significant.

Results
Study 1
Participants’ demographic characteristics (i.e. age, gender,
training status and DH) are reported in Table 2.
In E1 (Fig. 2b), the time required for participants to
identify the targets decreased from 266 (209–440) s to 77
(61–94) s for novices (P=0.0001) and from 103 (75–140) s
to 50 (40–54) s for experts (P=NS). Novices required
longer time than experts at the beginning (P=0.002) and at
the end (P=0.003) of the study.
In E2 (Fig. 3b), the number of objects transported
increased from 2 (1–3) to 9.5 (6.5–11) for novices (P=
0.0001) and from 7.5 (5.5–9.5) to 12 (10–12) for experts
(P=0.004). Novices transported fewer objects than experts
at the beginning (P<0.0001) and at the end (P=0.01) of the
study.
In E3 (Fig. 4b), the time required for individuals to
transport the objects decreased from 319 (291–466) s to 98
(85–117) s for novices (P=0.0001) and from 72 (54–97) s
to 40 (38–48) s for experts (P=0.002). Novices required
longer time than experts at the beginning (P<0.0001) and
at the end (P<0.0001) of the study.
Study 2
Participants’ demographic characteristics (i.e. age, gender,
training status and DH) are reported in Table 3.
In E1 (Fig. 2c), the time required for participants to
identify the targets was 188 (144–292) s for novices and
only 110 (78–145) s for experts (P<0.0001).
In E2 (Fig. 3c), the numbers of objects transported were
2.3 (1.3–3.7) for novices and 6.3 (5.5–7.3) for experts (P<
0.0001).
In E3 (Fig. 4c), the numbers of objects transported were
2.5 (2.0–3.3) for novices and 6.3 (5.7–6.7) for experts (P<
0.0001).
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Table 2 Demographic characteristics of participants in Study 1
(n=24)
Characteristic

Age (median and range) in years
Gender
■ Male
■ Female
Training status
■ Student
■ Resident in OB&GYN
■ Specialist in OB&GYN
Dominant hand
■ Right
■ Left

Novices
(n=14)

Experts
(n=10)

20 (18–55)

45 (35–60)

8 (57%)
6 (43%)

6 (60%)
4 (40%)

10 (71%)
0 (0%)
4 (29%)

0 (0%)
0 (0%)
10 (100%)

12 (86%)
2 (14%)

9 (90%)
1 (10%)

Discussion
Training in gynaecological laparoscopic techniques varies
and is inadequately structured worldwide. It is a matter of
concern that the standards that a future laparoscopist must
meet in order to operate, either independently or under
supervision, have not been adequately established. Although the basic knowledge and skills required are identical
for all medical specialties that use, or might use, laparoscopic procedures, the initial training remains restricted to
each specific discipline and, if at all, is structured on a
departmental basis.
In Europe, the implementation of laparoscopy in daily
practice varies largely according to the country, and most
universities, and their teaching hospitals, do not offer
residents a structured in-house training programme to
acquire LPS prior to their training in the operating room.
On the contrary, specific courses to improve laparoscopic
skills are provided at specialised centres. However, due to
the lack of standardisation, these centres follow different
programmes with ambiguous objectives (only exposure vs
full acquisition of the theoretical knowledge and practical
familiarity with a specific technique) and under-documented
results (e.g. hours of training and number of procedures
required to reach proficiency). Furthermore, most of these
programmes are not scientifically validated, do not address
the specific training required for the acquisition of LPS,
and do not take into consideration individuals’ learning
patterns.
In the USA, the Society of American Gastrointestinal
and Endoscopic Surgeons (SAGES) has identified the same
problem and has developed a programme called Fundamentals of Laparoscopic Surgery (FLS) aimed at the
evaluation and training of individual surgeons [49–55].
In an attempt to counteract the diversity in strategies and
regulations for training in laparoscopy among different

European countries, we have focussed on LPS only and
aimed to develop a standardised, objective, simple and
reproducible method for training and evaluation of these
skills. We were fully aware of the advantages that virtual
reality models offer for objectively tracking the learning
process. However, we developed a simple inanimate and
relatively cheap model to be used as an insert in existing
trainer boxes. This would allow the system to be implemented anywhere (i.e. not only at specialised centres), not
only by gynaecologists but also by all those who have the
potential to carry out laparoscopic procedures (e.g. general
surgeons, urologists).
Then, a series of simple and short exercises, resembling
specific tasks required for laparoscopic surgery, were
designed for this model. The strategy of using simple and
short exercises allowed the assessment of specific skills
(simple) and many repetitions (short) with the obvious
benefit of allowing the evaluation of an individual’s
learning curve. So that only one parameter in each exercise
(e.g. time) is able to be measured, 100% efficacy was
demanded for each repetition (i.e. the repetition was
considered to be complete only after the successful
performance of the exercise), assuming with some limitations that any mistake would be reflected in the main
parameter. Indeed, since errors and economy of movement
were not specifically recorded, some information was
obviously lost. In contrast with more complex scoring
systems, such as the objective structured assessment of
technical skills (OSATS) [56, 57], the system used in this
study has the advantage of being objective, tutor independent and useful for self-assessment. We are aware that
recording errors and economy of movement might detect
participants’ limitations, and that adequate tutoring might
enhance the learning process. Therefore, these factors could
be addressed in further studies.
Our data demonstrate that a simple inanimate model is
feasible for both testing and training laparoscopic skills. A
Table 3 Demographic characteristics of participants in Study 2
(n=283)
Characteristic

Age (median and range) in years
Gender
■ Male
■ Female
Training status
■ Student
■ Resident in OB&GYN
■ Specialist in OB&GYN
Dominant hand
■ Right
■ Left

Novices
(n=241)

Experts
(n=42)

34 (25–66)

37 (28–60)

117 (49%)
124 (51%)

22 (52%)
20 (48%)

0 (0%)
116 (48%)
125 (52%)

0 (0%)
0 (0%)
42 (100%)

225 (93%)
16 (7%)

38 (90%)
4 (10%)
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clear learning curve was observed in Study 1 for both
novices and experts, suggesting that participants reached a
plateau in the last repetitions of each exercise. Since the
exercises had been performed in chronological order (i.e.
first the simplest and easiest and then the more complex
and difficult), it is important to stress that the results
observed in E2 and E3 had been influenced by the skills
already acquired in the previous exercise. The data also
indicate that systematic repetition of simple tasks, even
without any tutor’s feedback (e.g. instructions, corrections),
already has a major impact on the learning process, which,
as already stated, could be enhanced by closer tutoring.
Interestingly, in contrast with the exponential learning
curves observed in E1 and E3, the shape of the E2 learning
curve was linear. This might be related to the type of outcome parameters used (i.e. time for E1 and E3, and number
for E2), indicating the importance of this variable when one
is evaluating learning curves. Detailed evaluation of the
learning curves (e.g. slope, shape and number of procedures
required to reach the plateau) should be addressed in further
studies specifically designed for that purpose.
In addition to the learning curves, both Study 1 and
Study 2 demonstrated that experts had better skills than
novices, proving the construct validity of the model.
However, we should be cautious when interpreting this
conclusion for Study 2 for two reasons. Firstly, the level of
experience of participants was determined from a selfreporting questionnaire, which we were obviously unable to
validate due to the sample size and the system used for
recruiting participants. Secondly, the different levels of
classification used (i.e. ESGE) overlap with levels of other
classifications [e.g. European Society for Human Reproduction and Embryology (ESHRE) [58], Advancing Minimally Invasive Gynecology Worldwide, former The
American Association of Gynecologic Laparoscopists
(AAGL)], which is an unavoidable limitation due to the
lack of a standardised universal system to classify gynaecological laparoscopic surgery [59]. To counteract this
limitation we were very strict in our cut-off level. Indeed,
we categorised as novices only those with no experience
at all or those who had performed basic procedures only
(i.e. diagnostic laparoscopy, tubal sterilisation, biopsy and/
or cyst puncture), regardless of the number of procedures
already performed. In contrast, we categorised as experts
those who had performed at least 30 procedures at a more
advanced level, taking into account the fact that the number
of cases needed to reach proficiency for some laparoscopic
procedures varies between 15 and 30 [1–6].
Since the final aim of a training system is to assess the
competency of the trainee, the performance on the model
should predict, or at least correlate with, an individual’s
performance in the operating room. Our study was not
designed to address this question, and we obviously cannot
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postulate yet on the predictive or concurrent validity of the
model, which should be addressed in further studies.
However, the face and content validity of the model is
currently being evaluated, with promising preliminary
results (unpublished data).
In summary, our study demonstrated that a simple
inanimate model, with proven construct validity, may prove
to be an excellent tool for testing and training LPS. The
concept of testing and training someone’s LPS before their
classical training in the operating room can be compared
with someone who wants to learn how to play golf. After an
introduction to the basic technique, one has to train on the
training turf and only after passing the skill test is a permit to
enter the golf course given so one can learn to play the game
properly. The LASTT model seems a cost-effective tool (i.e.
it is an insert that can be used in any trainer box; the cost of
the prototypes is less than €100; it is tutor independent) for
providing an in-house programme for continuous training
and evaluation of LPS in all surgical disciplines in which
laparoscopic procedures are, or might be, performed.
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