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Surgical Skills

ÅTechnical

ïInstrument use & handling

ïDexterity

ïKnowledge of anatomy

ï3-D spatial reasoning

ÅNon-Technical

ïCommunication

ïTeamwork

ïLeadership

ïDecision Making
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Challenges in Surgical Training

ÅIncreasing enrollments and lack of expert surgeons to provide 
sufficient level of supervised training

ÅDesire to include assessment of procedure quality in student 
portfolios

ÅSubjectivity of assessment

ÅDesire for standardization of procedures



Benefits of Simulation

ÅIncreased training time at little or no incremental 
cost
ÅRare and dangerous scenarios
ÅEncourages experimentation and learning from 

mistakes

ÅAssessment of not just outcome but also process
ÅProvide causal explanations 
ÅNew modalities for feedback and guidance not 

possible in the physical world



Dental VR Simulator



Data Acquisition
ÅAcquire tooth data using 3D micro CT

ÅSegment into tissue types and densities

ÅRepresent as 3D occupancy map = voxels
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HapticVR Dental Simulator
ÅTwo haptic devices: handpieceand 

dental mirror

ÅHaptic feedback computed for 
handpiece: tissue density, force, 
angle
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Kinematic Variables
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Transferability of Learned Skills

Group 1ςExperimental (n = 16)

Root canal access opening 
using  VR simulator

Group 2 ςControl (n = 16)

Root canal access opening 
using  phantom head

Pre-test - Access opening on extracted maxillary molar using phantom head

3 days of 2h training 3 days of 2h training

Post-test - Access opening on extracted maxillary molar using phantom head

32 4th year dental students




