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a b s t r a c t

Objective: To determine whether our newly developed short-term training program contributes to the
acquisition of basic laparoscopic surgery skills.
Design: Prospective study (Canadian Task Force Class II).
Setting: University Hospital.
Participants: Four obstetrics-gynecology residents who participated in our 2-month laparoscopic
training course.
Interventions: Virtual reality laparoscopic surgery simulator-based assessment of four basic tasks: (1)
“camera manipulation”; (2) “eye-hand coordination”; (3) “two-handed maneuvers”; and (4) “cutting,”
before and after the course.
Measurements and main results: Mean times required to perform the tasks before and after training were
compared. The mean times required to perform three of the four tasks (except camera manipulation)
were significantly reduced after training. Total instrument path lengths were reduced, especially for
instruments used by the dominant hand.
Conclusion: Use of the virtual reality laparoscopic surgery simulator allowed us to objectively assess
residents' acquisition of basic laparoscopic skills. We found that residents more readily acquired
dominant-hand skills during their 2-month training. We conclude that our training system serves as an
effective initial step towards the acquisition of the necessary laparoscopic surgery skills, even though
residents do not actually perform surgeries during the training period.

Copyright © 2015, The Asia-Pacific Association for Gynecologic Endoscopy and Minimally Invasive
Therapy. Published by Elsevier Taiwan LLC. This is an open access article under the CC BY-NC-ND license

(http://creativecommons.org/licenses/by-nc-nd/4.0/).

Introduction

Over the past 10 years, laparoscopic surgery has advanced
rapidly, and indications have expanded. Because of the minimal
invasiveness, reduced postoperative pain, shorter hospital stay, and
improved wound cosmetics, patients tend to choose laparoscopic
surgery over open surgery, and surgeons are thus required to learn
the necessary skills. Laparoscopic surgery requires that the oper-
ator and assistants be adept at using long instruments under the
limitation of a two-dimensional image. Acquisition of these

laparoscopic skills requires particular training, and the learning
curve differs from that of open surgery.1 Thus, we have developed
our own laparoscopic training program to provide initial assistance
in the development of the necessary manual dexterity. The pro-
gram consists of two different coursesdbasic and advanced. The
basic course is a 2-month course designed for obstetrics-
gynecology residents and aimed mainly at the management of in-
patients. The advanced course is intended for more experienced
surgeons, and successful completion of this course is acknowledged
by the provision of a certificate of expertise in laparoscopic surgery.
Approximately 100 operators and 500 assistants enroll in the
advanced course annually.

During their formal training, residents may not acquire
adequate skills. To address this issue, we used a virtual reality (VR)
simulator to objectively assess the efficacy of our training program,
which is directed towards enhancing residents' basic laparoscopic
skills.
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Materials and methods

VR simulator

For the objective assessment of residents' basic laparoscopic
skills, a LAP Mentor VR simulator (Simbionix USA Corp., Cleveland,
OH, USA) was used, and residents performed four basic tasks: (1)
“camera manipulation”; (2) eye-hand coordination”; (3) “two-
handed maneuvers”; and (4) “cutting” (Figure 1).

Camera manipulation

For the camera manipulation task, residents were presented
with a VR observation experience based on a 30� oblique camera
view. The task required residents to search for a red dot displayed
on the monitor, center the dot in the camera view, and then release
the shutter (Figure 1A).

Eye-hand coordination

For the eye-hand coordination task, residents held an instru-
ment with a red tip in one hand and an instrument with a blue tip
in the other hand. The monitor displayed a bar with either red or
blue dots at the top, and one of the dots flashed on and off. This task
required residents to touch the flashing dot using the instrument
tip of the corresponding color (Figure 1B).

Two-handed maneuvers

For the two-handed maneuvers task, residents held two pairs of
grasping forceps, one in each hand. Themonitor displayed blue jelly
in which red dots appeared to be embedded. When the jelly was
lifted with an instrument, the embedded red dots turned green and
could be removed from the jelly with the other instrument. This
task required residents to remove the green dots and place them in
the designated basket (Figure 1C).

Cutting

For the cutting task, residents held grasping forceps and scissors
forceps. The monitor displayed jelly, the bottom surface of which
was connected to the “floor”with elastic threads. This task required
residents to lift the jelly with the grasping forceps and then cut the
connecting threads with the scissors forceps (Figure 1D).

Participants

Four right-handed obstetrics-gynecology residents participated
in the basic training course between August 2010 and December
2011. They each had 2 years of experience in general medicine but
limited experience in laparoscopic surgery. The residents' perfor-
mance of each task was assessed with the use of the simulator
before and after 2 months of clinical training. During the clinical
training period, the residents did not practice on the simulator. Also
during training, residents acted as the first or second assistant, not
as the operator. The main duties of the first assistant were to pull
tissues with forceps and to cut surgical sutures with scissors for-
ceps. The second assistant was responsible for holding the camera.
The residents participated in approximately 30 live procedures as
the first assistant and in 40 live procedures as the second assistant
during the training period.

The operators were four surgeons with > 10 years of experience
in laparoscopic surgery and each of the four operators had expe-
rience in over 1000 cases.

Assessments and statistical analysis

The time required to complete each task and the instrument
path lengths were assessed, both before and after the clinical
training. The completion times are expressed as mean ± standard
deviation. The completion times before and after training were
compared, and differences were analyzed with a paired t test, with

Figure 1. Screen appearance of the basic task modules. (A) Camera manipulation; (B) eye-hand coordination; (C) two-handed maneuvers; and (D) cutting.
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