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Impact of AFFIRM and Other
Trials on Clinical Management
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* Safe °* Symptom driven
* Effective

* Preferred method
for majority

° Optimal control cannot
wo D€ determined at rest
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Atrial Fibrillation: Rate Control

Atrial fibrillation Medications

* Cat+ blockers
° Beta blockers
° Digitalis
° AVN ablation
AV junction ablation
° 99%+ success rate

° Regular and controlled HR-
PPM required

°* Freedom from medications
For both: AFE persists.in the atria
* Stroke prophylaxis needed
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47yrs female with paroxysmal palpitations
and fatigue
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Mechanisms of AF

*All atrial ) *Autonomic
myocardium - () o modulation
*Underlying *Atrial
disease // stretch—
channels

* Anatomical/

electrical °Other
tachycardia

°*Remodeling
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Mechanisms of AF

Extracard_iac Atrial Structural
factors: Abnormalities:

Hypertension Fibrosis Inflammation
Obesity Dilation Oxidative stress
Sleep apnea Ischemia

Hyperthyroidism Infiltration
Alcohol/drugs Hypertrophy

Atrial tachycardia

remodeling RAAS activation

Atrial Structural Abnormalities:
THeterogeneity
Genetic Variants: JConduction Autonomic
Channelopathy JAction potential nervous system
Cardiomyopathy duration/refractoriness activation
TAutomaticity
Abnormal intracellular Ca++ handling
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Pulmonary Vein Ostial Histology

Nodal Remnants

Fibrosis

Smooth Muscle Cells

- Pyloric Spasm
- Acalculous Cholecystitis
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THE PULMONARY VEIN POTENTIAL
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PV Potentials Modification and

Elimination
After Abl 1 After Abl 6 End Abl
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STRUCTURES ADJACENT TO THE
RIGHT PULMONARY VEINS
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Endocardial Ridge Locatia Left Pulmonary Veins

Ligament/Ve

<

of Marshall

T
=1

U1 »
R B ¥
1a-HRA B
-HIS distB...]./
2-1S 15,16 b
2-[§ 13,14 p-
218 11,12
2-LS 9,18
1S 7,8 ko

w1S 56 b

1S 34 K , — . -
2[§ 1,2 H— U Sy

1-CS 17,168 -
#-CS 13,148 -
»-[S 9,10
w-[S 5,60
4-[5 1,20/






MAYO
CLINIC

@y

Anatomy of Complications of Atrial Fibrillation Ablation:

Ablation, Understanding the Anatomy

* Pulmonary vein * Phrenic nerve

stenosis .
 Mitral valve

e Coronary arterial

damage * Thrombus formation

» Sequela of autonomic

* Pulmonary artery ganglia ablation

damage
* Aorta

« Esophagus
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ablation

// Endothelial
proliferation
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THE PULMONARY VEIN POTENTIAL
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Anatomy of Complications of Atrial Fibrillation Ablation:

Esophagus

* Immediate posterior relation of the left
atrium/posterior wall of pulmonary vein

 Posterior relation of the mid coronary sinus

* Esophageal arterial supply, mostly on the anterior
wall

 Pericardial esophageal arteriovenous drainage

« Azygous vein and posterior mediastinial tissue
anchors esophagus limiting lateral mobility



Atrio-Esophageal fistula
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External Cardiac Anatomy
Pericardium

N
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Esophageal-LA interface lIdentification
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Smooth surface no charge ' Smooth surface negative charge




Non-invasive Assessment of Tissue
Heating During Cardiac Radiofrequency
Ablation Using MRI Thermography

B) Delayed Gadolinium
Enhancement image

D) Lesion Transmurality by Pathology and MRI
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A) Temperature Change > 50°C ’
7 Pathology Thermography DEMRI

C) TTC Stained
Gross Pathology
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Bragg Peak

X-ray beam
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Contouring and Carbon lon Beam Treatment

Planning Outcome
Transverse view Coronal view

|
5.00 Gy
1000 Gy

75.00 Gy

100%= ?7?G
X Loc. =20167G

P ki

Treatment planning: contoured volume dissected into
Its voxels, optimal amount of accelerator energies,
scanning in x- and y- dimension are determined

Target volume outcomes:

AV node contour Treated volume Volume
(cm3) (cm?) Coverage

3016338



WACA Contouring Outcome

LeS|on DlmenS|on = 6X6 mm WACA-ring metrics (0% RR)

Dimension Mean £=SD (mm)

RPVs ant.-post. 34.6 £4.2
RPVs sup.-inf. 33.8 £ 5.8

LPVs ant.-post. 28.4 = 4.3

LPVs sup.-inf. 29.1 £ 5.7

RPVs
WACA'ring




Rationale For AF Ablation
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pV/ Ultra
. . wide area Flbrlllatory .
Isolation | Ganglion
asso/ICE

Conduction plexus
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Four Stages of Left Atrial Tissue Fibrosis
Based on 3D Delayed Enhancement MRI Scans

[A] Stage 1 (<10% of atrial wall) | B Stage 2 (210%-<20% of atrial wall)

Posterior view § Anterior view Posterior view § Anterior view

Healthy Fibrotic tissue

%ﬁarrouche, et al. JAMA 2014:498



Singularlity Points Revealed
by Phase Plane Analysis

x-coordinate

WA

y-coordinate

1s

c?%fgandit/\]alife. Circ Res 2013:849






Distribution of Atrial Ganglionated Plexuses

Superior left
atrial plexus,

Posterolateral

left atrial plexus  poctaromedial
left atrial plexus

Posterior right
atrial plexus
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Restoration of Atrial Mechanical Function After
the Surgical Maze Procedure

A Wave
Outcome LA Function - Velocity
/ N | P<0.01
NSR Restored
nN=26 (81%) n=19 (63%) 1.0 4 0-75¥0.19

0.4610.14

Not

AF n=11

(2;&)) (37%) 0.5 -

0.0 -

Maze No Maze
n=19 n=16
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Mechanisms of AF

Extracard_iac Atrial Structural
factors: Abnormalities:

Hypertension Fibrosis Inflammation
Obesity Dilation Oxidative stress
Sleep apnea Ischemia

Hyperthyroidism Infiltration
Alcohol/drugs Hypertrophy

Atrial tachycardia

remodeling RAAS activation

Atrial Structural Abnormalities:
THeterogeneity
Genetic Variants: JConduction Autonomic
Channelopathy JAction potential nervous system
Cardiomyopathy duration/refractoriness activation
TAutomaticity
Abnormal intracellular Ca++ handling
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