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Disclosures

Wheo would pay me, | am a PhD!?

Thank Goodness for the NIH!
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Thlngs We All Know about Sweden
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For Your Information (Ego)

Most PhDs per capita
1 Kingston, Ont. 1.67%

2 Guelph, Ont. 1.4%

3 Victoria, B.C. 1.27%

4 Ottawa-Gatineau, Ont. 1.22%
5 Saskatoon, Sask. 1.05%
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Least PhDs per capital
1 Barrie, Ont. 0.15%

2 Oshawa, Ont. 0.20%

3 Brantford, Ont. 0.22%

4 Saint John, N.B 0.24%

5 Abbotsford, B.C. 0.28%
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The ATRIA

Fibrillation

Flutter

Infarct

Ischemia
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What is Atrial Fibrillation?
= Afib = AF
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Normal Contraction Atrial Fibrillation
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Projected Number of Persons

With AF (millions)

AF Prevalence

15.9

4 |51 o - — Current age-adjusted AF incidence
" = Increased age-adjusted AF incidence
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0 Miyasaka et al. Circulation. 2006; | 14:119-125.
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We All Get Older

" Women (n=7,801)

" Men (n=10,173)
12.0

141

10.3

Prevalence (%)
o ©
o o

w
o

5.0
34
3.0
1.7 1.7
0.9 1.0
0.1 0.2 0.4
0 e I ‘

<55 55-59 60-64 65-69 70-74 75-79
Age (years)

Go AS, et al. JAMA. 2001;285:2370-2375.
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What Causes AFib?
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Substrate
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Control
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Control HF p<0.01 vs CTL

*p<0.01, HF vs. other two groups, **p<0.02,

Lee KW, et al. Circ. 2006: 1703-1712. Shinagawa K, .... Nattel S. Circ. 2002: 2672-2678.
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Complex Propagation
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de Groot, .... Allessie MA. Circ. 2010: 1674-1682.
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Substrate: Extension of muscle sleeves




Triggers

Left A.tr&i um

at A SN . . - -
- & Y ‘a L .-
* ]
- A b -
L o .
- .
\f\—\
- : .

Pulmonary:
Veins
\ . ‘

TH
IIIIIIIIII
OOOOOO




Nervous System

LSPV

LIPV

VC

Dewire et. al. Nat. Rev. Cardiol., 2010: 129-138.
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Clinical Result

Mormal conduction Atrial fibrillation

Normal
slectrical
signals

__ Disorganized
o alectrical
signals
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Clinical Result
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Catheter Ablation
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Electroanatomical Mapping

Stage: Baseline
Display: Map 1

v
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Bipolar Voltage

1.76 cm
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Imaging!?
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MR Angiography
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Dark Blood MRI
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Late Gadolinium Enhancement




Patient Workflow

Evaluation e Treatment g Followup
e
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Fibrosis and Qutcome

Pseudo-color Electroanatomical Map  psny

Enhanced Low-voltage
(fibrosis?)
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Fibrosis Predicts Qutcome

Recurrence by Pre-Ablation Delayed Enhancement
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Utah Scoring Scheme (220
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Akoum et al.] Cardiovasc Electrophysiol, 22:16-22,201 |
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Fibrosis Imaging
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Corview S

;aMNA Corview (Alpha) 0.1.8 - Corview Example Patient
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Evaluation
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Something Really New!
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Enhancement is Fibrosis
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Patient Workflow

Evaluation ggg Treatment =d Followup
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Ablation Gui
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HoW can we get a rapid
& ‘ diagnosis right here?

A

Real Time MRI

INTERVENTIONS
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MRI Misconceptions




Don’t Try This At Home

The following clips will provide an
iImpression, what forces are exerted
on ferromagnetic objects and what

dangers they can pose.

University of Utah 2005




Experiments!
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Lesion Imaging

catheter pre post 20 sec 50 sec
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Electrogram Recording [t
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Electroanatomical [t
Mapping
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Patient Workflow
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EAM vs. MR

Pre-ablation Post-ablation
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Followup

Corview (Alpha) 0.1.8 - Corview Example Patient

Lower Threshold: 381.30

- Upper Threshold: 877.00 ;! Percent:  Click to show/hide
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Scar Predicts Outcome
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Low Scar <13% Moderate Scar
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B Successful PVAI

Incidence

Unsuccessful

|

McGann et al. JACC,52(15): 1263-1272, 2008
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Repeat Ablation

Patient |

Incomplete Isolation

Second PVAI - Posterior
McGann et al. JACC,52(15): 1263-1272, 2008
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Immediate Response Followup

Pre-Ablation Lesion Map 30 min Post Ablation
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“No Reflow”

LGE

< 1hr post




Predicting Success

LGE (pre) T2w (<1hr) LGE (<1 hr)
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Open Challenges

Evaluation md [reatment s

Followup

Image quality

Si gnal Acq./ Pro)c

LA Segmentation
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Fibrosis Characterization Scar Description
Lesion Imaging

Patient Specific Modeling/Simulation_
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Animal Models of AFib
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Utah Cooperative Arrhythmia Program

Utah State University

Development
of chronic AF

Hematology animal model UCAIR,
Radiology

Serum
markers of
inflammation

DE-MRI of
structural
changes

Pathology scl

MRI analysis
and fibrosis
quantification

Pathology and
histology of
fibrosis

Electro-
physiological
studies

Clinical EP, Cardiology

SCI R THEU
INSTITUTE UNIVERSITY
OF UTAH




Where Are We!?
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A CTL
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The ATRIA

Fibrillation

Flutter

Infarct

Ischemia

SCI 2 D CARMA

INSTITUTE UNIVERSITY ‘COMPREHENSIVE ARRYTHMIA
OF UTAH RESEARCH & MANAGEMENT CENTER




N THE
. JIVERSITY
- OFUTAH




www.sci.utah.edu carmacenter.org

THE
UNIVERSITY
OFUTAH




