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An educational effect for medical students by laparoscopic simulator training
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Medical students completed a 6-week training program using a virtual reality
simulator (LapSim). The pre- and post-tests were performed using an object-positioning module and
cholecystectomy on an augmented reality simulator (ProMIS). In the object-positioning module, the
execution time of the task, instrument path length, and instrument economy of movement were significantly
shorter after than before the LapSim training. With respect to improvement in laparoscopic
cholecystectomy using a gallbladder model, the execution time was significantly shorter after than before
the LapSim training. Our training curriculum using a virtual reality simulator improved the operative
skills of medical students as objectively evaluated by assessment using an augmented reality simulator,
which was an alternative approach to an actual operation. We hope that these findings help to establish
an effective training program for medical students.
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Before VRS training After VRS training P
execution time(s) 1725%472 1204%327 <0.01
instrument path length{mm)

Left hand 35979+ 11036 267051 8311 <0.01
Right hand 37377+ 13982 252181 11854 <001
economy of movement
Left hand 9246+ 3153 5256 & 229.6 <0.01
Right hand 765.9 & 3547 as52 * 2005 <0.01
Before VRStraining After VRStraining P
execution time(s)
process 1 11203+ 2837 637.01 204.8 <0.01
process 2 665.3 + 179.8 4184 1200 <0.01

process 1 : toidentify, clip and cut the cystic duct and the cystic artery

process 2 : todissect away the gallbladder from liver bed
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