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Surgical Skills

A Technical A Non-Technical
I Instrument use & handling I Communication
I Dexterity I Teamwork
I Knowledge of anatomy | Leadership
I 3-D spatial reasoning I Decision Making




Challenges in Surgical Training

A Increasing enrollments and lacke{pert surgeons to provide
sufficientlevel of supervised training

A Desireto include assessment of procedure quality in student
portfolios

A Subijectivity of assessment
A Desire for standardization of procedur




Benefits of Simulation

A Increased training time at little or no incremental
cost

A Rare and dangerous scenarios | ‘k
A Encourages experimentation and learning from -

mistakes J -

A Assessment of not just outcome but also process YiE ,}

A Provide causal explanations

A New modalities for feedback and guidance not
possible in the physical world



Dental VR Simulator



Data Acquisitior

A Acquire toothdatausing 3D micro CT
A Segment into tissue types and densities
A Represent as 3D occupancy map = voxels

Block Volume

Occupancy Map
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4 | memory cell

- contains
address of one object voxel

Voxelmap in 20 and 3D

Yolume rendering

Ready

Axial Plane Coronal Plane Saggital Plane

| | |

Dicom Directory
| \Thesis\Reference\TK\DCMData\dicom  Browse...

Threshold
Lower | 500 —Ji
Upper 4055 —————————— |

™ Applying Gaussian Smooth
Kernel Radius | 1

Sample Distance

0.1 J—

Select Ray Cast Function

* Ray Cast Composite Function
" Ray Cast MIP Function

Load Data Render

Segmentation Threshol
Enamel | 2000 4055
Dentine | 800 1999

Pulp 500 799

¥ Median Filter " Gaussian Filter

Kernel Size

Segment
Export VRML

Dentin

Pulp




HapticVR Dental Simulator

A Two haptic devicesiandpieceand
dental mirror

A Haptic feedback computed for
handpiece tissue density, force,
angle

Voxeloccupancy map
Sphere shape tooltip

T Centerof the tooltip

Collided Sample pointsin the tool (Red)




Kinematic Variables

Applied force

Tool movement:
drill & mirror b1 1|

40 \‘ Elj]jﬂﬂ]_:rlilili
7 ", i i
4 ! i
ek L. : )
o ; e 8 I o
14 = k“ Lo B
§ {A Bl S A
5
F
~ &
1% 5
3 ~
.
3 .
q

1 2 3 4 5 6 7 8 9 10 11 12 13

Angulation




Transferability of Learned Skills

32 4" year dental students

Group 1¢ Experimentalrf = 16) Group 2¢ Control o= 16)
Root canal access opening Root canal access opening
using VR simulator using phantom head

Pre-test - Access opening on extractesbxillary molausing phantom head

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

Posttest - Access opening on extractadaxillary molausing phantom head







