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Introduction and objectives
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Proposed Workflow
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using E field and create validation
tractography
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|sotropic model
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Brain segmentation SPGR MRI (Scan IP) Physical conductivities assigned.
Potential difference application.

COMSOL Depth Electrode Placement & Mesh Generation
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|sotropic mode|

3D model E-Field solution Uniform E-field Distribution

Uniform Conductivities

* White matter = 0.15S/m
« Grey matter = 0.06S/m
« CSF=1.79S/m
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Determining RO
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A radius of 3.75 mm from shaft center

(midline between parallel red dotted lines) was
assumed to influence axons encompassed by
the magnitude of the electric field
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Using DTI to Predict Stimulated Neural Circuit
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Pre-implantation
Tractography Model
Using deterministic
tracking algorithm
from DTI scan

Post-implantation
validation

SAS = Subtraction Activated
SPECT=Single-photon emission
computed tomography

COMSOL
CONFERENCE

BOSTON



Anisotropic model

Dxx Dxy Dxz

D =|Dxy Dyy Dyz
Dxz Dyz Dzz Create a
rectangular
Relate each geometric entity
Diffusion Tensor for each voxel
to a Conductivity ~_ (LiveLink)

Extract Diffusion
Tensor from DTI;
One tensor per

voxel (Matlab) (ge)
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Tensor (Matlab)
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Anisotropic model (creating geometry)
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Anlsotroplc model

Placing electrode:
« 4 conductors ®
(Platinium/Iridium)
separated by
insulators
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Anisotropic model

Ee e EeEa A R A AR Rana

Current densities
followed anatomical

Current density solution boundaries not
apparent in the
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Conclusions

Conductivity
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