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DBP:Atrial Eibrillation
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Everyone Should VWorry about Afib

NA-MIC AHM 2011

AF Prevalence by Age and Gendetr.
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AF Prevalence Is'Increasing Rapidly

Projected Number of Persons

With AF (millions)
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Afib and the Brain

NA-MIC AHM 2011
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Afib and the Brain

NA-MIC AHM 2011
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What IS AE?

NA-MIC AHM 2011

Mormal conduction Atrial fibrillation

Disorganized
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AFE =Substrate + Trigger

NA-MIC AHM 2011
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lreating AE

NA-MIC AHM 2011

Drugs + Detfibrillation Intervention
e Antiarrhythmics * Maze procedure
e Anticoagulants  Ablation
*Side effects
*|_ife long burden

Scars block abnormal pathways
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Ablation of AFIb

VIIC AHM 2011

Ablation
Catheter

Mapping
Catheter

Pulmonary

Atrial Septum

Triggering

)s

r ® 2
G _ . SN
;'l/léh an' “ UNIVERSITY CIICC %O@
www.sci.utah.edu OF UTAH jkﬂ\\; On A\,yb




Imaging viodalities in “AE

NA-MIGARM 2071
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VWhat'is'image Analysisiin'/AE?
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|dentifying
structures

Marking structures
(segmentation)

Measuring

structures

Quantifying

changes in structure
(and function) R

Right Atrium

SCAag CABMQ e
www.sci.utah.edu

UNIVERSITY
OF




wmmyumwwwmmmns

MICAHM 2011

DE-MRI W|th Segmented Epicardial
and Endocardial Borders
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Pre-Ablation Imaging

NA-MIC AHM 2011

Contrast Enhanced MRI Input - Myocardial Contours Region of Interest - Left Atrial Wall
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Diagnostic Analysis
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Utah AFIb Staging
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The University of Utah

Comprehensive Arrhythmia
Research & Management Center
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Post Ablation Analysis




Scar Mapping
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Pre-procedural MRI Scan
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First PVAI - Posterior Left @ First PVAI - Posterior Left
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The NA-MIC Goals

NA-MIC AHM 2011

Aim 1. Develop and validate image-based
longitudinal diagnostic indices for AF.

Aim 2. Develop automatic segmentation
methods for the atrium and adjacent
structures.

Aim 3. Develop an AF scoring scheme
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T he Data

2D MRI 3D MRI 2D MRI

AHM 2011
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['he Shapes
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NA-MIG Timetable

NA-MIC AHM 2011

Year 1

Evaluate existing and |mplement
new tools for atrial wall
segmentation and for tissue
characterization

Design of segmentation and
registration workflow and
application-specific GUI

Year 2

Integrate linear and nonlinear registration
Evaluate existing algorithms
into prototype workflow

Joint segmentation of pre- and post-
treatment data;efficient implementations
through software and hardware
acceleration

Prototype workflow system for integrated
registration and segmentation, pre-/
post-analysis and visualization. Tests on
existing database.

Year 3

Optimize tools, tests, and validation,
documentation

Refine segmentation tools, tests and
validation, integrate post-treatment im-
age segmentation into clinical
workflow, documentation

Tests on image data shared with other
labs, establish database also with
nonimage information for prototypical
scoring system, training, and
dissemination.
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More Information

NA-MIC AHM 2011

a to z index| map | directory| calendar

*
UNIVERSITY OF UTAH | P H P :
Uﬁ R - National Alliance for Medical Image Computing
UNIVERSITY HEALTH CARE | UNIVERSITY OF UTAH | GIVING | JoBS
) NA-MIC Wiki
Genoral ATRIAL FIBRILLATION
The CARMA Team
— Pl: Rob MacLeod, University of Utah
Publications & Presentations z Approximately 0.5% of patients have AF in
iy ¥ . : the 50 to 59 year age group, and up to 9%
Mo Symposia v - ! have AF in the 80 to 89 year age group.
Workshops ) \ \ Moreover, the prevalence is increasing [1].
Press & News Release -~ Resources 3 . AF is associated with increased morbidity
Patient Care e 4 (i.e., stroke) and mortality. AF also poses a
Support the Cent Ied [ — e significant burden on healthcare and is
L a associated with an annual estimated cost
o s . g of 7 billion US dollars [2]. Yet, despite its
Contact Us 1.8c-2 ) o 7 high incidence and financial impact, AF
. - management remains unsatisfactory.
Q' AN \ £} Traditional treatments to restore and
1. b7 k \ & 1 ¥ maintain normal heart rate, namely,
£ R\ ‘) % 5 4 . electrical cardioversion followed by
ek initiation and lifelong maintenance with
U i3 antiarrhythmic drugs [3], fail in most
patients [4-6]. Catheter ablation is a rapidly
emerging alternative. This curative
1.2 N approach seeks to suppress the sources of
electrical dysynchrony by converting the

&5 cells responsible for the arrhythmia to
Figure 1: A The platinum-tipped catheter connected to the radiofrequency (RF) inactive scar tissue. Radiofrequency (RF)
energy generator is advanced into the left atrium (LA) to the wall of the chamber, energy is applied through a specialized
where bursts of RF energy ablate small regions of tissue. B CT of LA and pulmonary catheter introduced via the venous system
veins (PV). C Siicer<created image showing posterior view of segmentation of the LA, into the left atrium (LA) of the heart (Figure
sorta, and PV (red) and superimposed segmentation of regions of late godolinium 1). This approach offers a true cure,
enhancement (LGE)(green) from post-ablation MRI. obviating the need for lifelong medication.
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Enjoy Utan!!
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