SCI 2
INSTITUTE

Imaging Based Analysis
of Patients with Atrial
Fibrillation

Rob Macleod, University of Utah

CARMA Center, SCI Institute, CVRTI
Bioengineering Department

< IC




What is Atrial Fibrillation?
= Afib = AF
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Atrial Fibrillation lllustrated
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Normal Contraction Atrial Fibrillation
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$20 billion/year



The CARMA Perspective

"AF Is a heart tissue disease”
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Structure Matters




Late Gadolinium Enhancement

Pre-treatment 3 month Post



CARMA Started Here

Pseudo-color Electroanatomical Map o5
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Utah Scoring Scheme: 2011
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Utah Score Predicts Qutcome
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MRI & Fibrosis: Blue is Normal
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ibrosis: Green is Fibrosis




Histology Summary

Control AF-mix AF-fibrosis
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What Role Does Image
Segmentation Play?




The CARMA AF Workflow
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Automated Segmentation




Workflow Past

MATLAB
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The New Workflow

Corview (Alpha) 0.1.8 - Corview Example Patient 1
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orview In Action

Corview (Alpha) 0.1.8 - Corview Example Patient
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Corview in Action
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Role of Shape Analysis
in AF
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Registration

PA view

1 |'A" x'...

a) Patients with AF recurrence b) Patients without AF recurrence
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Simulation: What
Causes AFib!?
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Substrate
+

Trnigger




Subsrate:Fibrosis
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Complex Propagation
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Substrate: Extension of muscle sleeves




Triggers
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Clinical Result

Mormal conduction Atrial fibrillation

Disorganized
e olectrical
signals



Patient Specific Models of AF
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Patient Specific Models of AF
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Segmentation

oeg3D 2.0




Goal: Identifying Structures

Seg3D File Views [[Z Tools Filters Window Help
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Segmentation in the Real World

Say No To Manual

L'_ Labor!




Seg3D - 3D Segmentation
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ITK: Insight Toolkit

www.itk.org
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Seg3D: Introduction

Seg3D ALPHA 2.1.0
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Tools/Filters @ 0
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Seg3D: Measurements

Seg3D ALPHA 2.1.0
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Seg3D:Volume Visualization
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Seg3D: Provenance

)y O ( Seg3D Version 2.0
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