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Implantable Implantable cardiovertercardioverter defibrillator   defibrillator   

therapy in heart therapy in heart ffailure ailure ppatientsatients

��primary primary prevention of arrhythmic prevention of arrhythmic deathdeath

�� secondary prevention of arrhythmic deathsecondary prevention of arrhythmic death

�� cardiac cardiac resynchronization resynchronization therapytherapy



�� continuous continuous surveillance for surveillance for ventricular arrhythmiaventricular arrhythmia

-- antianti--tachycardia pacingtachycardia pacing

-- shock therapy  shock therapy  

PerformancePerformance

Device Therapy in Heart Failure PatientsDevice Therapy in Heart Failure Patients

-- shock therapy  shock therapy  

�� ccardiac resynchronization therapyardiac resynchronization therapy

-- continuous continuous delivery of ventricular delivery of ventricular pacingpacing

95% bi95% bi--ventricular pacingventricular pacing



The The Paradox Paradox of ICD therapyof ICD therapy

ObservationObservation

HF patients HF patients experiencing experiencing shocksshocks have a have a 

higher higher mortality mortality rate rate than than those who do those who do not not 

? ? Merely a marker of disease severity Merely a marker of disease severity ??

Mortality : ATP ≠ ShocksMortality : ATP ≠ Shocks

Poole JE. Prognostic importance of defibrillator shocks in patients with heart failure. N Eng J Med 2008 ;359:1009-1017.



�� ICD therapy ICD therapy is immediately live savingis immediately live saving

-- does does not alter not alter arrhythmic arrhythmic riskrisk

-- shocks shocks impactimpact on on quality of lifequality of life

THUS: THUS: 

The The Paradox Paradox of ICD therapyof ICD therapy

THUS: THUS: 

decreasingdecreasing the frequency of the frequency of 

both both inappropriateinappropriate and and appropriateappropriate shocksshocks

vventricular  entricular  tachyarrhythmiastachyarrhythmiasaatrial  trial  tachyarrhythmiastachyarrhythmias



Catheter AblationCatheter Ablation

“Fire” or “ICE”“Fire” or “ICE”



�� oonlynly curativecurative treatment modality for both AT/VT treatment modality for both AT/VT 

�� llocalizationocalization of the of the arrhythmogenicarrhythmogenic substratesubstrate difficultdifficult
(distortion of cardiac anatomy) (distortion of cardiac anatomy) 

Catheter AblationCatheter Ablation

�� extensive mappingextensive mapping prior to ablation is therefore prior to ablation is therefore 
essentialessential

�� innovationinnovation mappingmapping/navigation /navigation technologytechnology

�� recurrencesrecurrences of of VT/AT VT/AT after after ablationablation
(progressive cardiomyopathy)(progressive cardiomyopathy)



Mapping and Ablation TechnologiesMapping and Ablation Technologies

EndocardialEndocardial MappingMappingEpicardialEpicardial MappingMapping

Contact Contact 

MappingMapping

NonNon--

Contact Contact 

MappingMapping

MultiMulti--Site Site 

MappingMapping

simultaneoussimultaneous sequentialsequential



3-Dimensional Electro-Anatomical Mapping Technologies

NavX CARTO



Manual NavigationManual Navigation

Remote NavigationRemote Navigation

Catheter NavigationCatheter Navigation

magnetic navigationmagnetic navigation rrobotic navigationobotic navigation

Remote NavigationRemote Navigation



Magnetic Navigation SystemMagnetic Navigation System

StereotaxisStereotaxis NIOBE® NIOBE® 

˝Floppy˝ Catheter Design

- Less harmful

- No curve 

Effective enough ?

By courtesy of Dr. T. Szili-Torok



Remote Catheter NavigationRemote Catheter Navigation

Robotic Navigation System Robotic Navigation System 

(Sensei Hansen Medical)(Sensei Hansen Medical)



Robotic ArmRobotic Arm



Artisan SheathArtisan Sheath

ablation catheterablation catheter

outer sheathouter sheath
inner sheathinner sheath

ablation catheterablation catheter





Ventricular TachycardiaVentricular Tachycardia

Reduction Reduction AppropiateAppropiate ICD shocksICD shocks



Ventricular Tachycardia and Heart FailureVentricular Tachycardia and Heart Failure

�� suddensudden cardiac death cardiac death 

4040%  of %  of deaths in HF patients !deaths in HF patients !

�� VTs in HF patientsVTs in HF patients
-- PVCsPVCs

-- nonnon--sustained VTssustained VTs-- nonnon--sustained VTssustained VTs

present in present in up to 70 up to 70 %% of HF patients with of HF patients with systolic heart systolic heart failure !failure !



Therapeutic Catheter AblationTherapeutic Catheter Ablation
Adjunctive therapyAdjunctive therapy

Prophylactic Catheter Ablation for the Prevention of Defibrillator

Therapy

Vivek Y. Reddy, M.D., Matthew R. Reynolds, M.D., Petr Neuzil, M.D.Ph.D., Allison W.

Richardson, M.D., Milos Taborsky, M.D., Ph.D., Krit Jongnarangsin, M.D., Stepan Kralovec,

Lucie Sediva, M.D., Jeremy N. Ruskin, M.D., and Mark E. Josephson, M.D.

From the Cardiac Arrhythmia Service, Massachusetts General Hospital, Boston (V.Y.R., K.J.,

J.N.R.); the Harvard–Thorn-dike Electrophysiology Institute and Ar-rhythmia Service, Beth Israel

Deaconess Medical Center, Boston (M.R.R., A.W.R., M.E.J.); and the Cardiac Arrhythmia Service,

Homolka Hospital, Prague, Czech Republic (P.N., M.T., S.K., L.S.)Homolka Hospital, Prague, Czech Republic (P.N., M.T., S.K., L.S.)

Reddy et al. N Engl J Med. 2007;357:2657-2665



Mechanism of Ventricular Mechanism of Ventricular TachyArrhythmiasTachyArrhythmias

��rreentrant eentrant arrhythmias around a scar borderarrhythmias around a scar border

��ffocal activityocal activity



Catheter Ablation of Ventricular Catheter Ablation of Ventricular TachycardiasTachycardias

��ddocumentation of the clinical VTocumentation of the clinical VT

��hhemodynamicallyemodynamically, stable VT, stable VT



Mapping of Ventricular Mapping of Ventricular TachycardiasTachycardias
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Catheter ablation of Ventricular Catheter ablation of Ventricular TachycardiasTachycardias

�� hemodynamicallyhemodynamically ununstable VTsstable VTs

�� voltage mapping during voltage mapping during SR/pacingSR/pacing

�� selection selection target site target site for ablationfor ablation



Atrial FibrillationAtrial Fibrillation

Reduction Reduction InAppropiateInAppropiate ICD shocksICD shocks



CRT and Atrial FibrillationCRT and Atrial Fibrillation

�� 20% 20% of the patients receiving of the patients receiving CRTCRT have have permanent AFpermanent AF

�� pprevalence AF revalence AF related with related with severity heart failureseverity heart failure

NYHA class I: 5%NYHA class I: 5%

NYHA NYHA class class IIIIII--IV: 25IV: 25--50%50%

�� deathdeath from HF from HF AF AF patients > SR patients patients > SR patients 

((13.5% 13.5% vsvs 4%, 4%, P<0.001)P<0.001)



CRT and Atrial FibrillationCRT and Atrial Fibrillation

�� irregularirregular RR--R intervalsR intervals

spontaneous beats/pseudospontaneous beats/pseudo--fusion beats/fusion beatsfusion beats/fusion beats

�� high ventricular ratehigh ventricular rate: : inappropiateinappropiate shocksshocks

reduction bireduction bi--ventricular pacingventricular pacing

By courtesy of Dr. D. Theuns
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Haïssaguerre et al. N Engl J Med. 1998;339:659-666



De Groot & Allessie Circulation 2010;122:1674-82Allessie & de Groot Circulation AE 2010;3:606-615



Cardiac resynchronization therapy 

and Atrial Fibrillation
2010 Focused Update of ESC Guidelines on

device therapy in heart failure



Cardiac resynchronization therapy 

and Atrial Fibrillation
2010 Focused Update of ESC Guidelines on

device therapy in heart failure



AV junction ablation AV junction ablation is the is the onlyonly tool that allows tool that allows 

ccompleteomplete heart rate control heart rate control 

favoring a favoring a constant delivery of CRTconstant delivery of CRT

CRT and Atrial FibrillationCRT and Atrial Fibrillation

‘Ablate and Pace’ Approach‘Ablate and Pace’ Approach



�� Improvements in NYHA functional classImprovements in NYHA functional class

�� Left ventricular ejection fractionLeft ventricular ejection fraction

�� EExercise capacityxercise capacity

�� RReduction of cardiovascular eduction of cardiovascular mortalitymortality

Positive effect of AV junction ablationPositive effect of AV junction ablation

�� RReduction of cardiovascular eduction of cardiovascular mortalitymortality

Ganesan AN. Role of AV nodal ablation in cardiac resynchronisation therapy in patients with coexistent AF and heart failure, a 

systematic review. JACC 2012;59:719-726.
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AV junction ablation
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CRT and Atrial Fibrillation

Catheter Ablation versus Standard 

conventional Treatment in patients with 

LEft ventricular dysfunction and Atrial LEft ventricular dysfunction and Atrial 

Fibrillation



Pulmonary Veins Isolation

ECGECG

PV PV 

PVsPVs

CSCS

AFAF

PV PV 
isolationisolation



CryothermalCryothermal energy ablationenergy ablation

--8080°°CC

LSPVLSPV LIPVLIPV RSPVRSPV RIPVRIPV

5 minutes per vein5 minutes per vein
By courtesy of Dr. R. Bhagwandien



�� ICDsICDs : : preventionprevention suddensudden cardiaccardiac deathdeath

paradoxparadox of ICD of ICD therapytherapy !!!!

�� Effective Effective CRTCRT is is mandatorymandatory: improve: improve survivalsurvival

Heart Failure PatientsHeart Failure Patients

Update CRT, AF and Ablative TherapyUpdate CRT, AF and Ablative Therapy

�� Effective Effective CRTCRT is is mandatorymandatory: improve: improve survivalsurvival

�� Reduction (in) Reduction (in) appropiateappropiate shocksshocks

�� Ablative therapy : Ablative therapy : curativecurative treatment modalitytreatment modality



�� Advances in Advances in mappingmapping//ablationablation technologytechnology have have 

improvedimproved succes succes raterate andand extendedextended indicationsindications

�� CatheterCatheter ablationablation : important : important adjunctive therapy adjunctive therapy toto

Heart Failure PatientsHeart Failure Patients

Update CRT, AF and Ablative TherapyUpdate CRT, AF and Ablative Therapy

�� CatheterCatheter ablationablation : important : important adjunctive therapy adjunctive therapy toto

medicalmedical andand ICD ICD therapytherapy

�� AAblative therapy: unstable and stable VTblative therapy: unstable and stable VT

�� AVJ ablation is a fundamental step in CRT AVJ ablation is a fundamental step in CRT 



Questions ?Questions ?


