Defibrillators in Pediatric Patients

|CD leads
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Clinical Viability

Interactive Accurate Patient Specific
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Clinical Viability

Interactive Accurate Patient Specific
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Validation Studies
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Seg3D 2.0 - New Project
Tools/Fikers Layer Manager
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Automatic Segmentation

Smarter Filters
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Complexities
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Anisotropy
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Passive anisotropic
model
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Passive anisotropic
model
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Passive anisotropic
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Passive anisotropic
model
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Fiber Mapping

Geometry Morphing
Vector/Tensor Morphlng
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CARP

Active cardiac
gl CHASTE
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Capacitance!
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Capacitance!
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Potentials in the frequency domain

V- |(0 + jwege V| =0

'A.A.l._a

|,'-'

Potentlals in the tlme domaln .

A

Thursday, April 21, 2011



Support for complex data
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Activation Simulations
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Activation Simulations

Activation Map of
Left Atrium
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Activation Simulations

Activation Map of Transmembrane Potentials
Left Atrium of infarcted heart

Thursday, April 21, 2011



Not there yet

® Highly technical patient specific modeling pipeline
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Days to weeks
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Solutions

. . Simplifications
Speed up simulations Technical improvements

Cell Model
- Geometry

Fiber )ii’Qa if

Conductivity
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Accuracy

Increase accuracy without
increasing computational costs

Better geometry

® Multi-Material models

- ® Conformal Meshing
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Accuracy

Increase accuracy without
increasing computational costs

Better geometry

® Multi-Material models
® Conformal Meshing
® Adaptive refinement

® Higher order elements

Validation

® Subject specific models

® C(linical Collaborations
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Speed Up

Decreasing computation time
without losing accuracy
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Speed Up

Decreasing computation time
without losing accuracy

Technical Challenges
* Memory limits large models
. Av0|d gathering and scatterlng
Elliptical solvers for GPUs
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Speed Up

Decreasing computation time
without losing accuracy

MPI Message passing interface
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Speed Up

Decreasing computation time
without losing accuracy

Very large computers as servers
» More practical for clinical settings

» (3ive Dractitioners client sottware
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Speed Up

Decreasing computation time
without losing accuracy

—ow do we handle very large data sets
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Other ldeas

® How do more efficiently solve patient
specific models!?

A
'l gL el - : N . £l
. . oA - s . - = g b . : 3 B Pl e e ( - e T L
Aol S LB lal e SR s e T WA o e s st il g
L™ - -
) i, NIACLS bys .| . ¥o = PLATVIN. N WITER thoa LTS FAas il s - .

e
S —

Thursday, April 21, 2011



