Ventricular Tachycardia: Catheter Ablation
Four Questions: Who? When? How? Results?

Vivek Y. Reddy, MD
Helmsley Trust Professor of Medicine
Director, Cardiac Arrhythmia Service

The Mount Sinai Hospital

vivek.reddy@mountsinai.org

Mount
Sinai
Heart



Disclosures

 Grant support and/or Consultant:
— Abbott & Biosense-Webster

| will be discussing off-label use of
catheter ablation devices.



Outline

e Scar-Related VT Ablation
e Qutflow-Tract VT/PVCs
e VVentricular Fibrillation
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e Scar-Related VT Ablation



Pathogenesis of Scar-Related VT

Myocardial Fibrils Traversing Through Fibrotic Tissue
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Substrate Mapping & Ablation

Target Channels for Ablation
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Substrate Mapping & Ablation

The VISTA Trial
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Image-Guided VT Ablation?
MRI-Guided Single-Center Experience
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Multicenter Thermocool VT Ablation IDE Trial
Long-Term Outcomes
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VANISH: Post-MI VT
RCT: AADs vs Catheter Ablation
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Primary Prevention of ICD Shocks
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Primary Prevention of ICD Shocks

VTACH Study

Can catheter ablation reduce VT/VF
in post-MI patients undergoing ICD

implantation for stable VT?
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Catheter Ablation iIn DCM-VT
Moderate Success (Compared to Post-MI1VT)

1.0

0.8

0.6

Cum VT Free Survival

0.4+

0.2+

Ne at Risk

ICM 164
NIDCM 63

MOUMNT SInNAL
SCHOOL OF
MED I CIMNE

VT-free Survival at 1 year:
ICM =57%, NICM =40.5%

43%

For DCM-VT, the only
predictors of VT recurrence

were “Partial Success” or
Failure.

-y
Table 4. Multivariable Regression Analysis for the VT Recurrence in NIDCM and ICM
ICM,
PValue HR; 95% CI PValue
Age 0.98; 0.95-1.015 0.278 0.97; 0.95-0.99 0.038
Diabetes mellitus 1.3, 0.77-2.24 0.313
Heart failure, NYHA class -1V 0.929 1.36; 1.02-1.81 0.034
EF, % 1.003; 0.97-1.03 0.853 0.98; 0.96-1.007 0.172
Failure vs complete success 4.12; 1.56-10.89 0.004 4.48;1.2-16.65 0.025
Partial vs complete success 0.016 1.9;1.004-3.58 0.048
No. of VTs 0.443 1.2;0.98-1.47 0.076
Epicardial ablation 0.172
[3-Blocker 0.236 1.02; 0.24-4.3 0.975
AAM 0.072 1.71;0.94-3.1 0.079

Dinov B et al. Circulation 129:728-36 (2014)
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From HELP VT (Leipzig group). Demonstrating a sober outcome with VT ablation. IN Cox regression analysis, ablation failure and partial success were the ONLY 2 independent predictors of VT recurrence in the NICM group. Procedural failure was associated with a 4-fold increased probability for VT recurrence (HR, 4.13). Partial success was also associated with an increased probability for VT recurrence (HR 3.28)



Catheter Ablation in DCM-VT

Improved Success with Scar Homogenization (?)
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Image-Guided DCM-VT Ablation
MRI-Guided Single-Center Experience
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Pre-ablation imaging
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The Difficult VT Ablation

Can we Improve outcomes?

e Deep (Septal) Circuits
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Bogunatal, JACC 53:1138-45 (2009)



The Difficult VT Ablation

Can we improve outcomes?

o Deep (Septal) Circuits
 Hemodynamic Support







The Difficult VT Ablation

Can we improve outcomes?

o Deep (Septal) Circuits
DCM-VT: Septal Scar
 EtOH Ablation 0
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The Difficult VT Ablation

Can we Improve outcomes?

e Deep (Septal) Circuits Mostly Intramural Scar:
What can you do?

 Hemodynamic Support
o EtOH Ablation

« Bipolar RF

* Needle Ablation

 Epicardial Ablation
e Radiotherapy??
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The Difficult VT Ablation

Can we Improve outcomes?

e Deep (Septal) Circuits

Clinical Case Example

* Bipolar RF

J.Koruth / S.Dukkipati/ M.Miller /P.Neuzil / V.Reddy Heart Rhythm 9:1932-41(2012)
Thiagalingam et al, JCE 16:508 (2005)



The Difficult VT Ablation

Can we iImprove outcomes?

e Deep (Septal) Circuits

 Needle Ablation

AbdelWahab at al, Circulation Arry 8:1181-1188 (2015)



The Difficult VT Ablation

Can we improve outcomes?

ARVC-VT HCM-VT
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 Epicardial Ablation

Bipolar -
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AP Burke, Medscape, http://emedicine.medscape.com S.Dukkipati / EMarchlinski / V.Reddy, Circ Arry (2011) 4(2):185.
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The Difficult VT Ablation

Can we Improve outcomes?
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Transplant/Mortality After VT Ablation

Outcome as a Function of Ablation Success

Predictors of Transplant/Mortality
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Atrial Fibrillation— HH 1.028 {0.782-1.352)  0.843
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BACKGROUND The impactofcatheterablationofventricular tachycardia (VT)onall-causemortalityremainsunknown. OBJECTIVE The purposeofthisstudywastoexaminethe association betweenVTrecurrenceafterablationandsurvivalin patients withscar-relatedVT. METHODS Analysis of2061patientswithstructuralheartdisease referred forcatheterablationofscar-relatedVTfrom12interna- tional centerswasperformed.Dataonclinicalandprocedural variables, VTrecurrence,andmortalitywereanalyzed.Kaplan– Meier analysiswasusedtoestimatefreedomfromrecurrentVT, transplant, anddeath.Coxproportionalhazardsfrailtymodelswere used toanalyzetheeffectofriskfactorsonVTrecurrenceand mortality. RESULTS One-year freedomfromVTrecurrencewas70%(72%in ischemic and68%innonischemiccardiomyopathy).Fifty-seven patients (3%)underwentcardiactransplantation,and216(10%) died duringfollow-up.At1year,theestimatedrateoftransplant and/or mortalitywas15%(sameforischemicandnonischemic cardiomyopathy). Transplant-freesurvivalwassignificantly higher in patientswithoutVTrecurrencethaninthosewithrecurrence (90% vs71%, Po.001). Inmultivariableanalysis,recurrenceofVT after ablationshowedthehighestriskfortransplantand/or mortality [hazard ratio 6.9 (5.3–9.0)Q6 , P o.001]. Inpatientswith ejection fraction o30% andacrossallNewYorkHeartAssociation functional classes,improvedtransplant-freesurvivalwasseenin those withoutVTrecurrence. CONCLUSION Catheter ablationofVTinpatientswithstructural heart diseaseresultsin70%freedomfromVTrecurrence,withan overall transplantand/ormortalityrateof15%at1year.Freedom from VTrecurrenceisassociatedwithimprovedtransplant-free survival, independentofheartfailureseverity. 


Transplant/Mortality After VT Ablation

Outcome: Relationship to Functional Class
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Mortality After VT Ablation
Effect of Acute Inducibility: Mortality

e 102 consecutive pts undergoing scar-VT ablation
o 817 patients with ICDs and a history of appropriate shocks
« 2,088 patients with 1CDs and no history of appropriate shocks
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Outline

e Qutflow-Tract VT/PVCs



Outflow-Tract VT

Structurally-normal heart
RVOT- or LVOT-VT

ECG:
— Typically LBBB (or RBBB)
— Positive QRS in 11/ Il /aVF

— QRS transition V3/V4

 Early transition - LVOT
e Can be RBBB

Not life-threatening
— [rare exceptions]
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Ablation of Outflow-Tract VT/PVC
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What about PVCs?
Canine Model: Bigeminal PVVC Pacing vs Control
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Effect of PVC Ablation
Prospective 4-Center Study (n=80 pts)

e 13% baseline PVC burden: 100% Sens / 85% Specificity to predict an
absolute LVEF increase of 5% after catheter ablation

e 20 patients with Class I ICD indication no longer eligible at 6 months

post-ablation.
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CRT Non-Responders
Effect of PVVC Ablation
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Presentation Notes
Objectives This study sought to examine whether suppressing premature ventricular contractions (PVC) using radiofrequency
ablation improves effectiveness of the cardiac resynchronization therapy (CRT) in nonresponders.
Background CRT is an effective strategy for drug refractory congestive heart failure. However, one-third of patients with CRT
do not respond clinically, and the causes for nonresponse are poorly understood. Whether frequent PVC contribute
to CRT nonresponse remains unknown.
Methods In this multicenter study, CRT nonresponders with 10,000 PVC in 24 h who underwent PVC ablation were enrolled
from a prospective database.
Results Sixty-five subjects (age 66.6  12.4 years, 78% men, QRS duration of 155  18 ms) had radiofrequency ablation
of PVC from 76 foci. Acute and long-term success rates of ablation were 91% and 88% in 12  4 months of
follow-up. There was significant improvement in left ventricular (LV) ejection fraction (26.2  5.5% to 32.7 
6.7 %, p  0.001), LV end-systolic diameter (5.93  0.55 cm to 5.62  0.32 cm, p  0.001), LV end-diastolic
diameter (6.83  0.83 cm to 6.51  0.91 cm, p  0.001), LV end-systolic volume (178  72 to 145  23 ml,
p  0.001), LV end-diastolic volume (242  85 ml to 212  63 ml, p  0.001), and median New York Heart
Association functional class (3.0 to 2.0, p  0.001). Modeling of pre-ablation PVC burden revealed an improvement
in ejection fraction when the pre-ablation PVC burden was 22% in 24 h.
Conclusions Frequent PVC is an uncommon yet significant cause of CRT nonresponse. Radiofrequency ablation of PVC foci
improves LV function and New York Heart Association class and promotes reverse remodeling in CRT nonresponders.
PVC ablation may be used to enhance CRT efficacy in nonresponders with significant PVC
burden. (J Am Coll Cardiol 2012;60:1531–9) © 2012 by the American College of Cardiology Foundation


Predictors of PVC-Cardiomyopathy
Interpolated PVCs

* |Interpolated PVCs
— Higher risk for Cardiomyopathy

e Symptoms
— Asymptomatic: HR=13
— Long duration (>60mo): HR=20

e QRS Width
— QRS >150ms best predictive
— Sens = 80% / Spec =52%
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BACKGROUND Frequent premature ventricular complexes (PVCs)
can cause cardiomyopathy. The mechanism is not known and may
be multifactorial.
OBJECTIVE This study assessed the role of PVC interpolation in
PVC-induced cardiomyopathy.
METHODS In 51 consecutive patients (14 women, age 49  15
years, ejection fraction (EF) 0.49  0.14) with frequent PVCs,
24-hour Holter recordings were performed. The amount of interpolation
was determined and correlated with the presence of
PVC-induced cardiomyopathy. In addition, parameters measured
during an electrophysiology study were correlated with the Holter
findings.
RESULTS Fourteen of the 21 patients (67%) with cardiomyopathy
had interpolated PVCs, compared with only 6 of 30 patients (20%)
without PVC-induced cardiomyopathy (P .001). Patients with
interpolated PVCs had a higher PVC burden than patients without
interpolation (28%  12% vs. 15%  15%; P  .002). The burden
of interpolated PVCs correlated with the presence of PVC cardiomyopathy
(21%  30% vs. 4%  13%; P  .008). Both PVC
burden and interpolation independently predicted PVC-induced
cardiomyopathy (odds ratio 1.07, 95% confidence interval 1.01 to
1.13, P  .02; and odds ratio 4.43, 95% confidence interval 1.06
to 18.48, P  .04, respectively). The presence of ventriculoatrial
block at a ventricular pacing cycle length of 600 ms correlated
with the presence of interpolation (P  .004). Patients with
interpolation had a longer mean ventriculoatrial block cycle length
than patients without interpolated PVCs (520  110 ms vs. 394 
92 ms; P  .01).
CONCLUSION The presence of interpolated PVCs was predictive of
the presence of PVC cardiomyopathy. Interpolation may play an
important role in the generation of PVC-induced cardiomyopathy.
KEYWORDS: Premature ventricular complexes; Interpolation; Ablation;
Cardiomyopathy
ABBREVIATIONS EF  ejection fraction; LV  left ventricular;
OR  odds ratio; PVC  premature ventricular complex;
VA  ventriculoatrial
(Heart Rhythm 2011;8:1046 –1049) © 2011 Heart Rhythm Society.
All rights reserved.


Other Types of PVCs
Papillary-Muscle PVCs
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Should all PVVC patients undergo MR Imaging?

Single-Center Experience

Pre-ablation MRI
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Outline

e VVentricular Fibrillation



Ventricular Fibrillation
Focal Triggers
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Haissaguerre M, et al, Lancet (2012)



VF Triggers in Other Disease States
Channelopathy & Post-Mi
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VF Substrate Mapping in Brugada Syndrome

Normal and Abnormal Epicardial Electrograms
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Brugada Syndrome: VF Substrate Ablation
ECG Pattern During Follow-Up
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Final Thoughts

e Scar-Related VT:

— Ablation is safe!
— Ablation success is moderate in DCM
— ARVC-VT Ablation: Excellent Outcome

e Qutflow-Tract VT
— Recognize it! - ICDs are not indicated

— PVCs — When to intervene?
e Symptoms
« Ventricular Dysfunction / Dilatation
e High burden??
e Ventricular Fibrillation
— PVC Triggers

— Brugada Syndrome: Substrate Ablation
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