Surgical Resident Performance on Laparoscopic Virtual Reality Simulation Tasks With and Without Haptic Features
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BACKGROUND

METHODS
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Virtual Reality (VR) simulators can be valuable for
laparoscopic surgical skill acquisition for trainees
Haptic feedback may increase fidelity, but it 1s not
known 1f 1t enhances resident skill development
Objective: Compare resident performance on
1dentical tasks performed on laparoscopic VR
simulators using haptic and nonhaptic interfaces

Ten surgical residents (3 PGY-3, 4 PGY-2, 3 PGY-1)
performed 12 1terations of 6 basic skills on two VR
laparoscopic simulators, one with haptic and another
with nonhaptic feedback

Interval quartile performance means were compared

Paired t-test, repeated measure ANOVA

Image 1: Photographs of
the VR laparoscopic
simulators, both with
haptic (right) and
nonhaptic (left) feedback
mechanisms
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Figure 1: The 6 tasks
completed by residents
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Figure 2: Comparison of economy of motion on haptic and non-haptic performance on
VR platforms for Clipping and Grasping task for both right-handed and left-handed

instruments for successive iteration quartiles. Astericks (*) signify statistical significant
difference (P < 0.05)

Task E: Time to Completion

Task E: Percent of Safe Retraction
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Figure 3: Comparison of performance metrics on haptic and non-haptic VR platforms
for Cutting task. Astericks (*) signify statistical significant differences (P < 0.05)

CONCLUSIONS

* Higher performance for time to completion, accuracy,
efficiency of motion and avoidance of excessive
traction force seen on VR simulator with haptic cues

* Sensory interpretation of haptic feedback facilitates

performance on selected VR laparoscopic exercises

Any effect on operative skill acquisition requires

further investigation

LIMITATIONS

* Small number of participants, single institution

* Residents of different levels of training included

* Data obtained over a period of months and
susceptible to the incalculable variable of resident
development from ongoing clinical experience
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