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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 

• 19,000 over 24 hours 
• Intolerance and inefficacy of high dose beta 

blockers 
• Fatigue and minimal reduction with sotalol at 

120 mg b.i.d. 
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12-lead ECG 
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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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12-lead ECG 
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12-lead ECG 
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Lasso at aortic Sinus of Valsava 
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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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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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Ventricular Fibrillation Ablation 
• Role of the conduction system 

• Role of the supravalvar myocardium 

• The papillary muscles 

• Substrate versus trigger 

• Causes of difficulty with ablation 
• Hemodynamic compromise 
• How do you trigger the triggers? 
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Right Bundle Left Axis VT 
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substrate? J Cardiovasc Electrophysiol 2008; 19:982-986. 



©2012 MFMER  |  3208966-42 

Liu XK, Barrett R, Packer DL, Asirvatham SJ: Successful management of recurrent 
ventricular tachycardia by electrical isolation of anterolateral papillary muscle. Heart 
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Echo: EPS and Ablation 
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CP1052627-6 
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VT in the “Normal Heart” 
1. Right ventricular dysplasia 

2. Sarcoidosis 

3. Cardiomyopathy, not tachycardia related 

4. Coronary vascular malformation 
5. Mitral valve prolapse 

6. False tendon/moderator band 

7. Non-compact myocardium 

8. Atypical ventricular dysplasia pattern 
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QRS Morphology Clues to VT Exit Site 
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Reentrant Circuit in 
Ventricular Tachycardia   

Hassan and Stevenson:  JACC 19:307A, 1992 

Slow   
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Scar 
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Hemodynamically Unstable VT  
in ICD Patients 

Number of VT induced                          95 (6/pt) 
Cycle Length                                         393±105 
Hemo-dynamic instability                    49/70 (70%)  
DCCV required                                   15/70  (70%) 
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Percutaneous LV Assist Devices 
IABP Rotary Pump Microaxial 
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Induction of VT on vs. off  LV Support 



©2012 MFMER  |  3208966-62 

Use of the Impella ™ 
Microaxial Blood 
Pump for Ablation of 
Hemodynamically 
Unstable Ventricular 
Tachycardia 
Abuissa H, Roshan J, Lim 
B, Asirvatham S 

Abuissa et al. J CV EP, 21:458-461 
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Micro Axial Blood Pump Support for Hemodynamically Unstable VT 

72 y.o with Isch CMP + VT 

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

Abuissa/Asirvatham JCE 21:458, 2010 
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Ablation of Unstable Polymorphic VT 



©2012 MFMER  |  3208966-65 

Application of Hemodynamic 
Support Devices in VT Ablation 

Stable 
MMVT 

In
di

ca
tio

n 
fo

r s
up

po
rt

 

Multiple 
VTs 

Unstable VTs 
with stable 
substrate 

Unstable VT 
with unstable 
Heart / Hemod 

VPC 
triggered 

VF 

VT Activation Map 
Entrainment 

Pace Mapping 
Voltage / ICE Map 
Localized Ablation 
 

NSR Voltage Map 
Pace Mapping 

Substrate Imaging 
12 Lead Holter 

Linear/Channel Abl  

Hemodynamic  
Support 

Platinum 
Plus 



©2012 MFMER  |  3208966-66 

‘Scar Mapping’ 
Reentrant Ventricular Tachycardia 

Double 
potentials Scars 

Scars 
0.05 mV 

2 mV 

Potential 
circuits 

CP1176527-5 



©2012 MFMER  |  3208966-67 

Voltage Map 
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Follow-up scan now at 6 weeks 
Only thin scar remaining in inferior wall 

Gadolinium 
T2 weighted  
H2O imaging 
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DE-MR Scarring Providing Candidate 
Reentrant Sites 

Nazarian/Halperin Circ A&E 2:63, 2009 
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Progressive Heating Judged by Delayed Enhancement 

Kolandaivelu / Halperin et al, Circ A&E 3:324, 2010 
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CP1323305-12 



©2012 MFMER  |  3208966-77 

CP1323305-13 
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Transaxial Sagital 

3 D Treatment Plan with  
Dose Isochrone Lines 

Dose, or energy fall off, occurs rapidly, so only a discrete  area is ablated. 
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CP1323305-4 

Approach to Energy Delivery 

Packer,Asirvatham, Sommer, Erlangen 7/15/08 
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2 Field Scanned Proton Dose Cloud 
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Courtesy of Dr. Michael Ackerman 
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Left Ventricle, Epicardium, Acetic Acid/Ethanol, Dako (Kit) 
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