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Case #1 | | |
19-year-old Student with Fatigue and Exertional

Dyspnea
* On evaluation ejection fraction found to be 32%

* No evidence of coronary disease or coronary
anomalies

 24-hour Holter with multiple PVCs
e 19,000 over 24 hours

* Intolerance and inefficacy of high dose beta
plockers

» Fatigue and minimal reduction with sotalol at
120 mg b.1.d.
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Ikﬁ/elegg@/ Ablatable Ventricular Tachycardias
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Right Ventricular Outflow
 Tract VT




Right Ventricular Outflow Tract VT (RVOT VT)

Left bundle branch block, inferior axis

Typically exercise provoked

May be sustained or in salvos

Prognosis generally excellent

Some are sensitive to beta blockers or Ca channel
blockers

Mapping based on earliest activation
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26 yrs female, 25,000 PVCs on Holter 3 failed ablations
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Normal Heart
Ventricles

JYVN(O)

= Long-Axis View
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RVOT
Cardiac \Vein

LVOT
retrograde approach
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Normal Heart
Valves & Coronary Arteries
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Normal Heart
External Topography
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Left ventricular Ejection Fraction

70.0

53.3

36.7

20.0

Improvement in LV ejection fraction in patients

with low EF after ablation of frequent PVCs.

o 56 £ 5%
43 = 9% "
EF before PVC EF post successful
Ablation PVC Ablation 0
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'( Cardio-
myopathy
« <5,000 PVCS/24 hr

« Multiple morphologies

 Older patient
* Underlying cardiac disease

+ >10,000 PVCS/24 hr
« Monomorphic
* Young patient

Ablation
If frequent

(. pPVC I{
-EF 717
shocks
. PVC Jri i 1] ” = Dru S
l « EF 4, unchanged I i wre ] [ Ablgtion >

. [ ICD ] -
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Case #2

17-year-old ice hockey player who has near
syncope from onset rapid tachypalpitations.

With the electrocardiogram shown, what is the
likely diagnosis and what Is your treatment

approach?
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Inlet-outiet ring around

Right AV junction and Outflow tracts

Left AV junction
Dead-end tract

%w%j Compact node
Primary Penetrating bundle
i septum
Trabecular | eft
component ventricle

of right ventricle

Ventricular bundle
branches on apical AV grove

AV
trabecular septum Right  grove

ventricle
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Case #3

11-year-old Hispanic female with sudden collapse soon
after completing exercise. A second episode occurs while
shopping and polymorphic ventricular
tachycardia/ventricular fibrillation is diagnosed.

By echocardiography there is no evidence of structural
heart disease and coronary angiography is normal. The
QT interval is felt to be “borderline” an exercise test is
normal with no evidence of arrhythmia.
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Ly Srivathsan K, AS G, Ackerman M, Asirvatham S: Treatment of ventricular fibrillation in a patﬁént with prior diagnosis of

@ long QT syndrome: importance of precise electrophysiologic diagnosis to successfully ablaté“the trigger. . Heart Rhythm
2007; 4:1090-1093.




Ventricu

e Role of t

e Role of t

ar Fibrillation Ablation

ne conduction system

ne supravalvar myocardium

* The papillary muscles

e Substrate versus trigger

» Causes of difficulty with ablation
« Hemodynamic compromise
 How do you trigger the triggers?
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Cl\{/ﬁ%% Srivathsan K, AS G, Ackerman M, Asirvatham S: Treatment of ventricular fibrillation in a patienf’jwith prior diagnoéis of
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W long QT syndrome: importance of precise electrophysiologic diagnosis to successfully ablate
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 with prior diagnosis of
trigger. . Heart Rhythm
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Right Bundle Left Axis VT
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Gami AS, Venkatachalam KL, Friedman PA, Asirvatham SJ: Successful ablation in the
right coronary cusp of the aortic valve in a patient with atrial fibrillation: what is the
substrate? J Cardiovasc Electrophysiol 2008; 19:982-986.
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Liu XK, Barrett R, Packer DL, Asirvatham SJ: Successful management of recurrent ventricular tachycardia by electrical
isolation of anterolateral papillary muscle. Heart Rhythm 2008; 5:479-482.
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Internuttent exat block before ablation Continuous exat block after ablation

Liu XK, Barrett R, Packer DL, Asirvatham SJ: Successful management of
wavd €current ventricular tachycardia by electrical isolation of anterolatéral papillary
C%?nuscle. Heart Rhythm 2008; 5:479-482. -




Liu XK, Barrett R, Packer DL, Asirvatham SJ: Successful management of
recurrent ventricular tachycardia by electrical isolation of anterolateral papillary
c%% muscle. Heart Rhythm 2008; 5:479-482.



Echo: EPS and Ablation
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VT In the “Normal Heart”

O N O U1 & G

Right ventricular dysplasia

Sarcoidosis

Cardiomyopathy, not tachycardia related
Coronary vascular malformation

Mitral valve prolapse

False tendon/moderator band
Non-compact myocardium

Atypical ventricular dysplasia pattern
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QRS Morphology Clues to VT Exit Site

I 1l aVF W/ AN
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‘Reentrant Circuit in
Ventricular Tachycardia

8%‘1‘5@% Hassan and Stevenson: JACCléEOA 1997 A
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Hemodynamically Unstable VT
In ICD Patients

Number of VT induced 95 (6/pt)
Cycle Length 393105
Hemo-dynamic instability 49/70 (70%)
DCCV required 15/70 (70%)
141 g Inducible VT @ EP testing
';L @ Inducible VT after ablation
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Use of the Impella™ Microaxial Blood Pump for Ablation of
Hemodynamically Unstable Ventricular Tachycardia

46 ABL

Use of the Impella ™
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Micro Axial Blood Pump Support for Hemodynamically Unstable VT

Patients
72 y.0 with Isch CMP + VT

72 y.0. with Non-Isch CMP +ICD
42 y.o. Idiopathic CMP + VT

Positioning

cannula
Aoriic valve
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Ablation of Unstable Polymorphic VT
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Reentrant Ventricular Tachycardia
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Multi-Modality Scar Integration
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Gadolinium
T2 weighted
H20 imaging
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DE-MR Scarring Providing Candidate
Reentrant Sites

'?5{ -
Potential Channels for reentry

C@%ﬁzarian/Halperin Circ A&E 2:63,2009




ICE-based Catheter Tip/Tissue Contact

No Contact
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Lesion Volume vs. Contact Force

30W S0W
p <0.01 p <0.01
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Results: Thermal Latency Effect
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Progressive Heating Judged by Delayed Enhancement

B) Delayed Gadolinium
Enhancement image

D) Lesion Transmurality by Pathology and MRI
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30%
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A) Temperature Change > 50°C
Pathology Thermography DEMRI

C) TTC Stained
Gross Pathology

Kolandaivelu / Halperin et al, Circ A&E 3:324, 2010




Online Monitoring

I
. ‘§ Scanning System

- Monitor System

Radiation Control

Cross-section through
the irradiated tumor
volume. Every section
represents a different
beam range. The
treated elements are
: shown g green.
Wire
Chambers

Intensity distribution

of one slice lonization

Chambers

The intensity for each pixel : | H Relative
is delivered according to the R Dose
calculated treatment plan. Depth 5 cm:

Areas which have been already Proton 80 MeV

passed by a particle beam Carbon 145 MeV/u

receive less dose in subsequent Depth 25 cm:
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Carbon 375 MeV/u
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3 D Treatment Plan with
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Sagital Transaxial
S HighRes I 80% P . HighRes [l 80%
igh Res = o E | igh Res u 5
B 50% B 50%
- W 0
20%
10%
A

Dose, or energy fall off, occurs rapidly, so only a discrete area is ablated




Approach to Energy Delivery
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HUMAN INTRINSIC CARDIAC NERVOUS SYSTEM

Aoric root G.P,

Anterior descending G.P.

Obtuse marginal G.P. l‘ ,
Superior left atrial G.P:

Posterolateral left atrial G.P.

Superior right atrial G.P.

&

% J=Right acute marginal G.P.

Posteromedial left atrial G.P.
Posterior descending G.P.
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