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ace and construct validity of virtual reality
imulation of laparoscopic gynecologic surgery
enk W. R. Schreuder, MD; Koen W. van Dongen, MD; Susan J. Roeleveld, MD;
arlies P. Schijven, MD, Hsc, PhD; Ivo A. M. J. Broeders, MD, PhD
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BJECTIVE: The objective of the study was to validate virtual reality
imulation in assessing laparoscopic skills in gynecology by estab-
ishing the extent of realism of the simulation to the actual task (face
alidity) and the degree to which the results of the test one uses reflects
he subject tested (construct validity).

TUDY DESIGN: Subjects (n � 56) were divided into 3 groups: nov-
ces (n � 15), intermediates (n � 20), and experts (n � 21). Partici-
ants completed 3 repetitions of a training program consisting of 4
asic skills and 3 gynecologic procedural simulations. The perfor-
ance was compared between groups using a post hoc Student t test
ith the Bonferroni technique. Face validity was determined by using a
urgery. Am J Obstet Gynecol 2009;200:540.e1-540.e8.
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ESULTS: Resulting from the questionnaire, the opinion about the re-
lism and training capacities of the tasks was favorable among all
roups. The degree of prior laparoscopic experience was reflected in

he outcome performance parameters of the tasks. Experts achieved
ignificant better scores on specific parameters.

ONCLUSION: The results of this study indicate acceptance and thus
ace validity of the system among both reference (novice, intermediate)
nd expert group. There is a significant difference between subjects
ith different laparoscopic experience and thereby construct validity

or the laparoscopic simulator could be established.

ey words: gynecology, laparoscopy, LapSim, surgical training,

uestionnaire of 27 statements. virtual reality
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aparoscopy is a widely used opera-
tion technique in gynecology. In

he Netherlands all gynecologists
hould be able to perform basic laparo-
copic procedures (diagnostic laparos-
opy, ectopic pregnancy, salphingo-oo-
horectomy) at the end of their training.
he advantages of minimal access sur-
ery have been proven repetitively and
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ynecology (Drs Schreuder and Roeleveld)
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trecht, Utrecht, The Netherlands.

eceived July 28, 2008; revised Oct. 26, 2008;
ccepted Dec. 22, 2008.

eprints: H. W. R. Schreuder, MD, Department
f Obstetrics and Gynecology, University
edical Centre Utrecht, P.O. Box 85500,
oom F05-126, 3508 GA Utrecht, The
etherlands. h.w.r.schreuder@umcutrecht.nl.

002-9378/$36.00
2009 Mosby, Inc. All rights reserved.

oi: 10.1016/j.ajog.2008.12.030

VIDEO
Click Supplementary Content under
the article title in the online
omprise less pain, shorter hospital stay,
nd faster recovery.1

With the growing use of laparoscopy,
t is important to realize that the laparo-
copic technique requires different skills
ompared with open surgical proce-
ures. It requires distinct psychomotor
bilities, hand-eye coordination, and
epth perception. At present residents-

n-training for gynecologists are learning
ost of the specific laparoscopic skills in

he operating room. There is no consen-
us or agreement on the method with
hich to learn and measure laparoscopic
erformance. Virtual reality simulation
ould provide a safe and objective
ethod to support residents in training,

he basic skills of laparoscopy before per-
orming surgery in the operating room.

Virtual reality trainers are widely used in
he airline industry and the military.2 Sim-
lation provides the opportunity to expose

rainees to infrequent experienced or risky
rocedures. A simulator can create a safe,
ontrolled, and standardized environment
o practice specific skills and could be able
o objectively measure the performance of
subject. Besides training, simulators are

apable to assess the skills of a subject in

. c
There is growing interest in the potential
ole for medical simulation in gynecology2

nd particularly the potential role of the
irtual reality3 because the traditional box
rainersandanimalmodels requirehuman

onitored evaluation, which makes them
ubjective, expensive, and time consum-
ng. In the last few years, several basic and

ore advanced virtual reality laparoscopic
imulators were developed and validat-
d.4,5 The LapSim laparoscopic surgical
imulator (Surgical Science Ltd, Gothen-
urg, Sweden) is a system designed to sim-
late basic and advanced laparoscopic

asks in a virtual environment that closely
esembles an operative field.4,5

With increasing interest in simulation
rograms, it is important to investigate
he validation of a surgical simulator.
alidity is defined as “the property of be-

ng true, correct, and in conformity with
eality.” For the surgical simulator, this
eans does it measure what it is de-

igned to measure?
Validation is comprised of a number

f principles. To accomplish the differ-
nt parts of validation, several bench-
arks have been developed to assess the

alidity of a testing instrument. These in-

lude face validity, content validity, con-

mailto:h.w.r.schreuder@umcutrecht.nl
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truct validity, concurrent validity, dis-
riminate validity, and predictive
alidity.4,6,7

The validation of the virtual reality
imulators for training endoscopic sur-
ical skills in surgery has been evaluated
epetitively.8-15 Although some of the
raining modules on the virtual reality
aparoscopic simulators are specially de-
igned to train gynecologists, validation
or this surgical specialty has started only
ecently.16-18

This study focused on 2 important
ypes of validity. First, there is the most
asic level of validity, face validity (eg,
he degree of resemblance between a
oncept instrument [simulator] and the
ctual construct [laparoscopic proce-
ure], as judged by a specific target pop-
lation [both references; novices and ex-
erts]) to see whether it seems
ppropriate.

Second, there is construct validity (eg,
he degree of empirical foundation of a
oncept instrument, based on theoreti-

FIGURE 1
The LapSim

he LapSim virtual reality simulator (Surgical
alpingectomy, and myoma suturing simulation s
B)
chreuder. Face and construct validity of LapSim of laparosco
al constructs). (
In practice, this is often based on the
resence of a logical difference in out-
ome between 2 research populations,
uch as experienced surgeons perform-
ng better than inexperienced ones on a
ertain procedure as set up by the
nstrument.

The aim of this study was to investigate
ace and construct validity of the LapSim
irtual reality surgical simulator in
ynecology.

ATERIALS AND METHODS
articipants
ynecologists, residents in training for

ynecology, and medical students from
he University Medical Centre Utrecht
ere recruited for voluntary participa-

ion. The 56 participants had varying ex-
erience in laparoscopic surgery. Three
roups were formed based on the lapa-
oscopic experience of the subjects.
roup 1 consisted of 15 medical students
ith no laparoscopic surgical experience

ience Ltd, Gothenburg, Sweden), sterilization,
. (pictures provided by Surgical Science Sweden

ynecologic surgery. Am J Obstet Gynecol 2009.
novices), group 2 of 20 residents in c

MAY 2009 Americ
raining for gynecologist with some lapa-
oscopic experience (performed 10-75
aparoscopic procedures; intermediate),
nd group 3 consisted of 21 gynecolo-
ists and some senior residents who all
erformed more than 100 laparoscopic
rocedures (experts). None of the par-
icipants had prior experience with the
irtual reality simulator.

quipment
he LapSim consist of an 18 inch TFT
onitor and a laparoscopic interface
odule (Immersion Inc, San Jose, CA)
ith 2 instruments and a foot switch

Figure 1). The software runs on a dual-
rocessor Pentium IV computer with
56 MB RAM and Geforce graphics card,
sing Windows XP. The software con-
ists of 2 modules, the LapSim Basic
kills 2.5 and the LapSim Gyn (laparo-
copic simulator gynecology) software
Surgical Science Ltd). The Basic Skills
.5 package consists of 9 different tasks
ith increasing complexity. The LapSim
yn simulates parts of 3 procedures:

ubal occlusion, salpingectomy in ec-
opic pregnancy, and the final suturing
tage of the myomectomy procedure
Figure 1). The system does not possess
aptic feedback.

ace validation
ll participants filled in a questionnaire
fter performing the different skills on
he simulator. In addition to the partici-
ant’s demographics and laparoscopic
xperience, the questionnaire consisted
f 27 statements about the LapSim. The
rst 11 were about the realism of the sim-
lator and the second 10 about the train-

ng capacities of the simulator. These
ere presented on a 5 point ordinal an-

wering scale (from not realistic/useless
o very realistic/very useful). There was 1
tatement concerning the lack of haptic
eedback. Finally, 5 statements concern-
ng the need for training and assessment
y virtual reality were proposed, which
ould be answered with “agree,” “dis-
gree,” or “do not know.”

onstruct validity
he training module evaluated in this

tudy consists of 4 basic skills and 3 gy-
ecologic procedures. The first tasks
Sc
kill

pic g
amera navigation (video 1), instrument

an Journal of Obstetrics & Gynecology 540.e2
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avigation (video 2), and the coordina-
ion (video 3) task provides basic naviga-
ional skills for camera and instrument
andling as described by Van Dongen et
l14 and Duffy et al.8 The final basic task
lip applying (video 4), is a complex task
n which multiple instruments must be
sed to cut a vessel between 2 applied

TABLE 1
Results statements: face validity (n

Questionnaire

WHAT DO YOU THINK ABOUT THE REALISM

Appearance of the instruments
...................................................................................................................

Movement of the instruments
...................................................................................................................

Freedom of movement of the instruments
...................................................................................................................

Function of the instruments
...................................................................................................................

Tissue reaction on manipulation

...................................................................................................................

Appearance of organs
...................................................................................................................

Appearance of needle and thread (n � 47)

...................................................................................................................

Sterilization skill (tuba occlusion)
...................................................................................................................

Ectopic pregnancy skill
...................................................................................................................

Myoma suturing skill (n � 46)
...................................................................................................................

Overall ergonomics
...................................................................................................................

WHAT DO YOU THINK ABOUT THE TRAINING

Simulator in general

...................................................................................................................

Simulator to train hand-eye coordination
...................................................................................................................

Simulator to train depth perception

...................................................................................................................

Skill: camera navigation
...................................................................................................................

Skill: instrument navigation
...................................................................................................................

Skill: coordination
...................................................................................................................

Skill: sterilization 1 (with clips)

...................................................................................................................

Skill: sterilization 2 (with cutting )

...................................................................................................................

Skill: ectopic pregnancy

...................................................................................................................

Skill: myoma suturing (n � 48)
...................................................................................................................

HOW DISTURBING IS THE LACK OF HAPTIC F

...................................................................................................................

Schreuder. Face and construct validity of LapSim of lapar
lips as described by Larsen et al.17 t

40.e3 American Journal of Obstetrics & Gynecolo
After finishing the 4 basic tasks, partici-
ants performed 3 simulations of gyneco-

ogic procedures. First was the tubal occlu-
ion (sterilization) procedure (video 5). In

virtual reality environment, both tuba
eed to be occluded by clips or in a second
ession by coagulating and cutting the
uba. One hand navigates the camera and

56)
Novice,
group 1
(n � 15)

Intermediate,
group 2
(n � 20)

. . . (1, NOT REALISTIC, TO 5, VERY REALISTIC)

3.86 4.10
.........................................................................................................................

3.86 3.70
.........................................................................................................................

3.57 3.45
.........................................................................................................................

3.71 3.45
.........................................................................................................................

3.14 3.00

.........................................................................................................................

3.29 3.15
.........................................................................................................................

2.86 3.35

.........................................................................................................................

3.71 3.60
.........................................................................................................................

3.57 3.50
.........................................................................................................................

2.43 2.53
.........................................................................................................................

3.36 3.15
.........................................................................................................................

PACITIES OF . . . (1, USELESS, TO 5, VERY USE

4.43 4.60

.........................................................................................................................

4.29 4.55
.........................................................................................................................

3.71 3.75

.........................................................................................................................

3.64 3.85
.........................................................................................................................

3.93 3.90
.........................................................................................................................

4.07 4.00
.........................................................................................................................

3.93 4.05

.........................................................................................................................

4.00 4.15

.........................................................................................................................

4.21 3.90

.........................................................................................................................

3.36 3.22
.........................................................................................................................

BACK (1, VERY DISTURBING, TO 5, TOTALLY N

2.50 2.50
.........................................................................................................................

ic gynecologic surgery. Am J Obstet Gynecol 2009.
he other manipulates an instrument. s

gy MAY 2009
vailable instruments are a grasper, bipo-
ar grasper, diathermic scissors, a suction/
insing device, and clip applier. Again, per-
ormance parameters are measured by the
ystem. The specific task parameters are
pplied clips, left and right side clip dis-
ance, bleeding, and blood loss.

The second gynecologic procedure is a

xpert,
roup 3

� 21)
Total
mean P < .05

.83 3.94

..................................................................................................................

.33 3.62

..................................................................................................................

.72 3.58

..................................................................................................................

.44 3.52

..................................................................................................................

.28 2.79 3 � 2;
P � .042
3 � 1;
P � .023

..................................................................................................................

.28 3.23

..................................................................................................................

.38 2.87 3 � 2;
P � .021

..................................................................................................................

.11 3.46

..................................................................................................................

.22 3.42

..................................................................................................................

.33 2.43

..................................................................................................................

.50 3.33

..................................................................................................................

)

.11 4.38 3 � 2;
P � .034

..................................................................................................................

.50 4.46

..................................................................................................................

.94 3.46 3 � 2;
P � .020

..................................................................................................................

.72 3.75

..................................................................................................................

.06 3.96

..................................................................................................................

.00 4.02

..................................................................................................................

.33 3.77 3 � 2;
P � .039

..................................................................................................................

.33 3.83 3 � 2;
P � .008

..................................................................................................................

.50 3.85 3 � 1;
P � .020

..................................................................................................................

.81 3.13

..................................................................................................................

DISTURBING)

.61 2.54

..................................................................................................................
�

E
g
(n

OF

3
......... .........

3
......... .........

3
......... .........

3
......... .........

2

......... .........

3
......... .........

2

......... .........

3
......... .........

3
......... .........

2
......... .........

3
......... .........

CA FUL

4

......... .........

4
......... .........

2

......... .........

3
......... .........

4
......... .........

4
......... .........

3

......... .........

3

......... .........

3

......... .........

2
......... .........

EED OT

2
......... .........
alpingectomy (video 6). In this procedure
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n ectopic pregnancy has to be dissected
rom the fallopian tube and surrounding

embrane using bipolar graspers and/or a
iathermic scissor as described by Larsen
t al17 and Aggarwal et al.16

The last training task is the closure of the
terine wall cavity after a myomectomy
video 7). With 2 needle holders, a needle,
nd thread, 3 sutures have to be correctly
laced, tightened, and tied. The system
easured minimal tissue bite, knot error,

ndrippedstitched.Maximumtimeinthis

TABLE 2
The statistical significant paramete

Task with parameter

Camera navigation
..........................................................................................................

Path length (meters)
..........................................................................................................

Angular path (degrees)
...................................................................................................................

Instrument navigation
..........................................................................................................

Right instrument time (seconds)
..........................................................................................................

Left instrument time (seconds)
..........................................................................................................

Tissue damage (number times)
...................................................................................................................

Coordination
..........................................................................................................

Total time
..........................................................................................................

Instrument misses (%)
..........................................................................................................

Camera path length
..........................................................................................................

Camera angular path
...................................................................................................................

Clip applying
..........................................................................................................

No significant parameter
...................................................................................................................

Sterilization clip
..........................................................................................................

Total time
..........................................................................................................

Applied clips (number)
..........................................................................................................

Right side clip distance (millimeters)
..........................................................................................................

Left instrument angular path
...................................................................................................................

Sterilization cut
..........................................................................................................

Bleeding (mililiters per second)
...................................................................................................................

Ectopic pregnancy
..........................................................................................................

Total time
..........................................................................................................

Blood loss (milliliters)
..........................................................................................................

Unremoved diss tissue (number)
..........................................................................................................

Left instrument path length
..........................................................................................................

Right instrument path length
..........................................................................................................

Right instrument angular path
...................................................................................................................

Schreuder. Face and construct validity of LapSim of lapar
tudy was set for 5 minutes. C
After verbal instructions the partici-
ants performed 3 repetitions of this
raining module composed of the 7 dif-
erent tasks. The first repetition was con-
idered as an familiarization to the vir-
ual reality simulator. The average
erformance of the second and third
epetition was used in the analysis.

se of statistics
ata were analyzed using the statistical

oftware package SPSS 12.0 (SPSS Inc,

of each task: construct validity
up 1, novice

� 15)
Group 2, intermediate
(n � 20)

.........................................................................................................................

4.34 4.04
.........................................................................................................................

20 1556
.........................................................................................................................

.........................................................................................................................

37.8 33.7
.........................................................................................................................

37.1 33.0
.........................................................................................................................

3.37 2.78
.........................................................................................................................

.........................................................................................................................

06 104
.........................................................................................................................

47.0 35.8
.........................................................................................................................

1.68 1.30
.........................................................................................................................

59 671
.........................................................................................................................

.........................................................................................................................

.........................................................................................................................

.........................................................................................................................

79.0 88.8
.........................................................................................................................

2.07 2.70
.........................................................................................................................

19.7 15.5
.........................................................................................................................

91 241
.........................................................................................................................

.........................................................................................................................

0.11 0.11
.........................................................................................................................

.........................................................................................................................

84 251
.........................................................................................................................

98 113
.........................................................................................................................

0.60 0.31
.........................................................................................................................

3.68 2.80
.........................................................................................................................

5.84 4.21
.........................................................................................................................

82 778
.........................................................................................................................

ic gynecologic surgery. Am J Obstet Gynecol 2009.
hicago, IL). Analysis of variance was used t

MAY 2009 Americ
ithposthocanalysisusing theBonferroni
est to determine the difference in face and
onstruct validity between the 3 groups. P

.05 was considered statistically signifi-
ant. Values are presented as means unless
tated otherwise.

ESULTS
ace validation
able 1 shows the mean values of the

cores for the first 21 statements. The
rst 11 statements about the realism of

roup 3, expert
� 21)

Significant difference
(P < .05)

..................................................................................................................

3.32 3 � 1 and 3 � 2
..................................................................................................................

223 3 � 1 and 3 � 2
..................................................................................................................

..................................................................................................................

30.3 3 � 1
..................................................................................................................

29.1 3 � 1
..................................................................................................................

1.91 3 � 1
..................................................................................................................

..................................................................................................................

90 3 � 1 and 3 � 2
..................................................................................................................

22.1 3 � 1
..................................................................................................................

1.10 3 � 1
..................................................................................................................

563 3 � 1
..................................................................................................................

..................................................................................................................

..................................................................................................................

..................................................................................................................

67.4 3 � 2
..................................................................................................................

2.16 3 � 2 and 2 � 1
..................................................................................................................

18.6 2 � 1 and 2 � 3
..................................................................................................................

131 3 � 2
..................................................................................................................

..................................................................................................................

0.04 3 � 2
..................................................................................................................

..................................................................................................................

212 3 � 1 and 2 � 1
..................................................................................................................

86 3 � 1 and 2 � 1
..................................................................................................................

0 3 � 1
..................................................................................................................

2.13 3 � 1
..................................................................................................................

2.73 3 � 1
..................................................................................................................

469 3 � 1
..................................................................................................................
rs
Gro
(n

G
(n

......... .........

......... .........

17 1
......... .........

......... .........

......... .........

......... .........

......... .........

......... .........

1
......... .........

......... .........

......... .........

8
......... .........

......... .........

......... .........

......... .........

......... .........

......... .........

......... .........

1
......... .........

......... .........

......... .........

......... .........

3
......... .........

1
......... .........

......... .........

......... .........

......... .........
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he LapSim (Surgical Science Ltd) had a
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ean score of 3.29. The lowest scores
ere given for the realism of the myoma

uturing skill (2.43), the tissue reaction
n manipulation (2.79), and the appear-

FIGURE 2
Results of 4 basic skills
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chreuder. Face and construct validity of LapSim of laparosco
nce of needle and thread (2.87). The n

40.e5 American Journal of Obstetrics & Gynecolo
raining capacities of the LapSim (Surgi-
al Science Ltd) were rated higher (mean
.86), especially for the simulator in gen-
ral (4.38) and to train hand-eye coordi-
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ation (4.46). Some answers showed sig- d

gy MAY 2009
ificant differences between the expert
nd the other 2 groups (Table 1). The
verall scores of the experts were lower
ompared with the scores of the interme-
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eedback was scored as most disturbing,
ith scores of 2.61 from the experts vs
.50 from the intermediate and novice
ubjects.

The majority of the subjects agreed
hat the LapSim virtual reality trainer is a
seful instrument to train endoscopic

echniques to residents, especially hand-
ye coordination. Gynecologists were
ot all convinced that the simulator
ould measure endoscopic skills for an
ndoscopic procedure.

onstruct validity
he 56 subjects were equally distributed
ased on level of experience (group 1, n

15; group 2, n � 20; group 3, n � 21).
he mean age in the groups was 25 years

group 1); 32 years (group 2); and 42

FIGURE 3
Results of the ectopic pregnancy s
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chreuder. Face and construct validity of LapSim of laparosco
ears (group 3). From the 56 partici- i
ants, everyone completed the 3 repeti-
ions of the 7 tasks.

The parameters that showed a signifi-
ant difference between groups are
hown in Table 2. Comparisons between
he expert (group 3) and novice (group
) subjects demonstrated the most sig-
ificant difference. For most of the basic
kills, there was a trend towards better
erformance on all parameters for group
vs group 2 and group 2 vs group 1. Only

he basic clip applying skill and the gyne-
ologic sterilization module did not
how this trend.

The sterilization simulation showed
ome significant performance parameters.
he greatest difference was found in the
ctopic pregnancy procedure. None of the
ubjects could complete the myoma sutur-
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ng procedure within the set time limit of 5 p

MAY 2009 Americ
inutes. Five of the 56 subjects (9%) were
ble to tie 1 knot, the other subjects none.
rom these 5 participants, 4 were from the
xpert group and 1 from the intermediate
roup.

Figure 2 shows the performance pa-
ameters time, path length, angular path,
nd tissue damage for the 4 basic skills
ogether. The more experienced the
roup, the better was the performance.
here was a significant difference for
ath length and angular path between
roups 3 and 2 (P � .028 and P � .022,
espectively) and between groups 3 and 1
P � .00 and P � .00, respectively).

The ectopic pregnancy module
howed the most distinctive difference in
erformance between the 3 groups (Fig-
re 3). The experts performed best, fol-

owed by the intermediates and novices.
n this ectopic pregnancy module, group

was significantly slower than group 2
P � .005) and group 3 (P � .00).

The total path length and angular path
ere significantly longer in group 1 vs
roup 3 (P � .003 and P � .010, respec-
ively). The blood loss was significantly

ore in group 1 than groups 2 (P � .010)
nd 3 (P � .00). The box plot in Figure 3
lso shows that there was less variability in
erformance in the expert group than the

ntermediate and novice subjects group.

omment
he questionnaire demonstrated rea-

onable face validity. The majority of
articipants believed the LapSim could
ecome a useful tool in training laparo-
copic skills to residents and gynecolo-
ists. No other studies that describe face
alidity of the LapSim virtual reality sim-
lator for the use in gynecology are
nown.
The LapSim was able to differentiate

etween subjects with varying laparo-
copic experience; the performance of
he subjects on the virtual reality simula-
or was proportional to their laparo-
copic experience. Twenty of 82 param-
ters in different skills were sensitive
nough to show a significant difference
etween the performance of the 3
roups. Although we could confirm the
onstruct validity of the LapSim, there
as a difference in the discriminative
kill

ll. P
rs)
pic g
roperties of the skills.
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5

In the basic skills, the greatest differ-
nce between the groups was found in
amera navigation, instrument naviga-
ion, and coordination. Not all measured
arameters are able to show a difference
etween the groups; this was also found
y Woodrum et al.19 This group used 3
f the 4 basic skills we used in this study
coordination, instrument navigation,
nd clip applying). Interestingly, our re-
earch confirms their results, indicating
hat time, path length, and angular path
re the most discriminative parameters.

In our study, besides time, the coordi-
ation skill showed 3 other significant
arameters (instrument misses, camera
ath length, and camera angular path),
nd the instrument navigation skill
howed another significant parameter
tissue damage instead of path length).
n this study the clip-applying skill did
ot show a significant performance pa-
ameter, whereas Woodrum et al19

ound 3 parameters (time, incomplete
arget areas, and blood loss), and Larsen
t al17 also found 3 parameters (time,
ath length, and angular path) to differ-
ntiate significant between the groups.

A possible explanation for the smaller
ifference between the groups in this
kill could be the fact that the task is
omplex. There are some pitfalls that can
ontribute to a longer performance of
he task. Therefore, 1 short familiariza-
ion run might not be enough for a reli-
ble measure of the performance of this
ask.

It can not be excluded that the study is
nderpowered because no power calcu-

ation was done for hand.
Within the gynecologic procedural

imulations, the removal of the ectopic
regnancy discriminates the best, as re-
ected in outcome performance param-
ters of the different groups. The ectopic
regnancy simulation also scored best by
he experts in the questionnaire about
he realism and training capacities of the
apSim. The gynecologic suturing skill
as not showing a difference among the
roups, simply because none of the par-
icipants could finish this exercise in the
vailable time. Probably it was too com-
licated, especially within the restricted
ime set of 5 minutes. Furthermore, the

raphics of this complicated skill could i

40.e7 American Journal of Obstetrics & Gynecolo
e improved, especially the view and flu-
ncy of the needle and suture itself.

It is important to realize that in this
tudy not all performance parameters

easured by the LapSim system were
ble to differentiate between subjects
ith different levels of experience. This

ould possibly be explained by the size of
he study or because these parameters

ight not be valid measures of laparo-
copic performance. For procedural
asks one could develop a scoring system
hat is built on certain clinical relevant
erformance parameters. In general sur-
ery this was done for the clip and cutting
hase of a laparoscopic cholecystectomy.12

In the present study, the construct va-
idity of the gynecology module is dem-
nstrated. The myoma suturing skill
eeds to be improved and investigated,
ut the removal of the ectopic pregnancy

s a valid and realistic simulation of the
irtual reality trainer. This is consistent
ith the findings of other studies.16,17

The sterilization simulation showed
ome significant performance parameters
ut less than the salpingectomy simula-
ion. In this task on some parameters, the
ovices performed better than the inter-
ediates. This could be explained by dif-

erent factors. The sterilization simulation
s not very structured. There is no real pa-
ameter to determine whether the steriliza-
ion isestablished(clipontherightplaceor
uba cut completely through?), and the ex-
rcise does not stop automatically. Perhaps
t was necessary to give the subjects more
nstructions about this task.

In the last few years, several studies con-
erning the validation of the basic skills of
apSim for training endoscopic skills have
een published by different studies on sur-
ical residents.8,9,11,13,14,19,20 These studies
ave shown construct validity for the Lap-
im virtual reality simulator in general
urgery.

In the field of gynecology, Larsen et
l17 showed construct validity for the
apSim simulator. Aggarwal et al16

howed that virtual reality simulation is
seful in the early part of the learning
urve for residents who want to learn to
erform the salpingectomy for ectopic
regnancy.
An overview of the use of virtual real-
ty trainers in gynecology was recently 1

gy MAY 2009
iven by Hart and Karthigasu21 In con-
ordance with our opinion, they con-
lude that virtual reality training will be-
ome an essential part of clinical training
n the near future.

In conclusion, the findings of this
tudy are 1 of the first steps of confirming
hat virtual reality laparoscopic simula-
ors have great promise in gynecological
raining. It is an objective and constant
ystem that can measure a trainee’s skill
evel. Virtual reality simulators are still
xpensive and should be used by all sur-
ical specialties to justify the costs. Im-
lementing them in the different train-

ng programs (general surgery, urology,
nd gynecology) will have additional
alue, next to the box trainers and
ands-on training. Specialized fellow-
hips for laparoscopic surgery are still
eeded to train advanced competent

aparoscopic surgeons.
All the participants in our study

hought it was a useful instrument to
rain eye-hand coordination, and almost
ll thought it was a useful instrument to
rain endoscopic skills. Face and con-
truct validity in gynecology are estab-
ished for this simulator. Further re-
earch should be done on the predictive
alidity of the simulator to show whether
raining on the simulator predicts better
erformance in the operating room. f
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