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Should we perform ablation in PVCs???? 

PVC ABLATION  



NO…!!!

PVC ABLATION  



In some patients ??? 

PVC ABLATION  



YES...!!!

PVC ABLATION  



!
CATHETER!ABLATION!

!who!should!it!be!recommended!to!?!
!!
!!

PVC ABLATION  



1NSymptomaQc,!refractory!to!AA!drugs,!or!when!
AA!drugs!are!not!tolerated!or!not!desired….!!

PVC ABLATION  



!CASE!1!

•  16!y/o.!Male!
•  Highly!symptomaQc.!
•  Professional!soccer!player!
•  Not!authorized.!







ESC GUIDELINES 2015 



!Why!are!some!paQents!with!PVCs!!
highly!symptomaQc?!

PVC ABLATION  



 
Mechanical Concealed  Bradycardia
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Fa:gue!as!Presen:ng!Symptom!and!a!High!Burden!of!Premature!Ventricular!
Contrac:ons!Are!Independently!Associated!with!Increased!Ventricular!Wall!Stress!in!

Pa:ents!with!Normal!LeM!Ventricular!Func:on.!
!

Circ Arrhythm Electrophysiol. Sept 2015  

HIGH!PVC!BURDEN!
+!

WALL!STRESS!
NNTNproBNP!!
NCircumferenQal!endNsystolic!
wall!stress!(cESS)!

WALL!STRESS!
(NTNproBNP!and!cESS!)!
decreased!significantly!!

(p<0.001)!Sustained 
Successful 
 ablation 
 



!
2QPVC!!“induced”!leM!ventricular!

dysfunc:on!
!!

PVC ABLATION  





0

10

20

30

40

50

60

70

A B

PRE ABL
POST 1D
POST 6M

Ejection 
Fraction 
(%) 

P=0.003 

15% 

“Clinical!impact!of!catheter!abla:on!in!leM!ventricular!
cardiomyopathy!associated!with!right!ventricular!ouTlow!!

tract!premature!ventricular!complex”!
!

Aguinaga L, et al. European Heart Journal ( 2008 ) 29 ( Abstract Supplement ), 742!



PACE. 2013 



ESC GUIDELINES 2015 



3NPVC!“worsened”!le^!ventricular!
dysfuncQon!!

PVC ABLATION  







EF     

FC     BNP     



Should!we!assess!the!PVC!
burden!in!all!the!paQents!with!
le^!ventricular!dysfuncQon?!

PVC ABLATION  



4NImprovement!of!CRT!response!

PVC ABLATION  







Ruwald M. J Am Coll of Cardiol 2014 



Ruwald M. J Am Coll of Cardiol 2014 



Ruwald M. J Am Coll of Cardiol 2014 



Mittal S. J Cardiovasc Electrophysiol 2014 





Neurohormonal,!Structural,!and!Func:onal!
Recovery!PaWern!AMer!PVC!!Abla:on!!in!non!

Responders!to!CRT!
!

Luis!Aguinaga,!Antonio!Berruezo,!!et!al.!

Rev Fed Arg Cardiol. In Press 

PVC ABLATION  



N=27!
CRT!

HIGH!BURDEN!PVC!
NON!RESPONDER!



EF     

FC     BNP     



CRT:!Conclusions!

•  Maximal!benefit!in!CRT!is!dependent!on!
achieving!near!100%!Biventricular!pacing.!

•  PVCs!are!common!in!CRT!paQents!and!puts!
them!at!risk!of!heart!failure!,ventricular!
arrhythmias!and!could!be!the!cause!of!nonN
response!to!CRT.!

•  PaQents!with!high!burden!of!PVCs!may!be!
candidates!for!catheter!ablaQon!



Should!we!assess!the!PVC!
burden!in!all!the!paQents!with!

CRT?!

PVC ABLATION  



5NPVC!that!triggers!VF…..!

PVC ABLATION  



• Structural!Heart!Disease!
• Haissaguerre!,CirculaQon!2002!

• Myocardial!InfarcQon!
• Baensch!,CirculaQon!2003!

• Brugada!SindromeN!Long!!QT!!
• Haissaguerre,!CirculaQon!2003!

• RVOT!
• Noda,J!Am!Coll!Cardiol!2005!!

AV!
• Idiopathic!VF!
• Marchlynski,!!Heart!Rhythm!Journal!2014!

PVC THAT TRIGGERS VF 



Right Ventricle 

TV 
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Updated Van Herendael H et al  Heart Rhthym  2014:11:566-73 and Santangeli P et al Heart Rhythm 2015 (Abst) 

LVOT = Left ventricular outflow tract (1) 
LV PM = Papillary muscle (3) 
LV Purkinje (4) 
Epi-MV = Mitral valve (1) 
 

RVOT = Right ventricular outflow tract (4) 
RV MB/PM = Moderator band (6)/Pap Muscle (3) 
Epi RV (1) 
TV = Tricuspid valve (1) 
 

24 triggers in 21 patients 

Location of Idiopathic VF Triggers 
PENN Experience 

50% of VF 
triggers from the 

PM and MB 

Anatomic Targets  
More RV 

Courtesy!of!Dr.!Marchlynski!



Madhavan M , and Asirvatham S J  
Circ Arrhythm Electrophysiol 2010;3:302-304 

Papillary Muscle 

The association between fascicular PVCs and 
idiopathic VF is now well known  



Spontaneous!PVC!from!Pap!Triggering!VF!

!Single!ExtrasQmulus!from!Pap!Triggering!VF!



Imaging LV Papillary Muscle Trigger for Idiopathic VTVF 

Van Herendael H et al  Heart Rhthym  2014:11:566-73 

ECG 
LV POST 

PAP  

Activation – 
late pukinje 

ICE 
Imaging 

to 
localize 

EAM 
Imaging 











6N!In!pa:ents!mee:ng!criteria!for!
Primary!Preven:on!ICD!implant!

PVC ABLATION  

+!High!PVC!burden!



Ablation of frequent PVC in patients meeting 
criteria for primary prevention ICD implant. 

Safety of withholding the implant  
Diego Penela, Juan Acosta, Luis Aguinaga, et al. 

Heart Rhythm Journal. September 2015 

N=62!paQents!
PP!!indicaQon!ICD!implant!

High!burden!PVC!

Sustained!Successful!
AblaQon!

Fup!6N12!months!

!
63%!

removed!the!indicaQon!
for!PPNICD!implantaQon!

(EF,FC)!!
!



Should!we!assess!the!PVC!
burden!in!all!the!paQents!with!
primary!prevenQon!ICD!implant!

indicaQon?!

PVC ABLATION  





Keegan R, Aguinaga L, et al. Europace 2015  

FIRST LATIN 
AMERICAN 

CATHETER ABLATION 
REGISTRY 



COMPLICATIONS: 3% 

SUCCESS 

PVC! %! IVT! %!

PaQents! 589! 264!

Procedures! 628! 280!

Right!V/LeM!
V!

440/138! 76/24! 163/105! 60/40!

SUCCESS!

Keegan R, Aguinaga L, et al. Europace 2015  



CONCLUSIONS!!

PVC ABLATION  



!
•  Generally!the!PVCs!should!not!be!treated!with!
ablaQon.!

•  ……!
!

PVC ABLATION  



•  Some!groups!of!paQents!have!high!potenQal!
benefit!with!catheter!ablaQon…..!
– PVC!symptomaQc,!drug!refractory.!
– PVC!induced!le^!ventricular!dysfuncQon.!
– PVC!worsened!le^!ventricular!dysfuncQon.!
–  !Improvement!of!response!to!CRT.!
– PVC!that!triggers!VF!
–  In!paQents!meeQng!criteria!for!Primary!PrevenQon!
indicaQon!ICD!implantaQon!and!frequent!PVCs!

!

PVC ABLATION  



Thank!you!!!



Origin of Idiopathic VT/PVCs Vs. Idiopathic VF Trigger 

Idiopathic VT/PVC Origin 

•  RVOT - 296 
•  LVOT - 231 
•  LV Purkinje - 62 
•  RV Pap Muscle/Mod Band -3 
•  LV Pap Muscle -51 
•  Mitral Annulus - 49 
•  Tricuspid Annulus - 28 

Idiopathic VF Triggers - 24 
•  RVOT - 4 
•  LVOT - 1 
•  LV Purkinje - 4 
•  RV Pap Muscle/Mod Band - 9 
•  LV Pap Muscle - 3 
•  Mitral Annulus - 1 
•  Tricuspid Annulus – 1 
•  RV Epi - 1 

MB/Pap Muscle 7.5% 50% 





LV Papillary Muscle Trigger for Idiopathic VTVF 

Van Herendael H et al  Heart Rhthym  2014:11:566-73 

PVC 
morphology 
•  RBBB – 

precordial 
transition 
V3-5 

•  qR in V1 
•  QRS >140ms 

GET - 12 
Lead ECG 



Papillary Muscle /Moderator Band VF Triggers 
Anatomy

J Cardiovasc Electrophysiol, Vol. 21, pp. 245-254, March 2010

Modified from: The Heart and Coronary Arteries. McAlpine. 1972

RBB and LBB- Purkinje system (traverses the moderator 
band on R) ends distally in RV Pap and LV Ant and Post 

Pap

LBB Tawara, 
1906 

NeuralNPurkinje!
AssociaQon!

Perfect storm: 
Branching anatomy/Purkinje rich 
Rich neural innervation 

    ! 
Triggered activity - (EADs) 
Inhomogeneity in refractoriness 

R
V 



"  Mechanical!irritaQon!
from!MVP!!!
"  TracQon!related!
"  Endocardial!fricQon!
lesions!

"  Likely!focal!in!origin!

"  Papillary!muscle!PVC!may!
originate!from:!
"  Myocardium!
"  Adjacent!conducQon!
system!

Why Papillary Muscle/Fascicular PVC? 

Madhavan M , and Asirvatham S J  
Circ Arrhythm Electrophysiol 2010;3:302-304 

Papillary Muscle 

The association between fascicular PVCs and 
idiopathic VF is now well known  



Spanish registries 

SO
LA

EC
E 

15.099 

XI!
SPANISH!
REGISTRY!

I!
SOLAECE!
REGISTRY!

IDIOPATHIC!VT! N=349! N=280!

EFFICACY!! 79%! 86%!

COMPLICATIONS! 3.4! 3%!



•  N=!27!pacientes!con!TRC!
•  TRC!<97%!
•  Carga!de!EV!>!5%!
•  No!respondedores!
•  Refractarios!a!FAA!
•  Ablaciòn!de!EV!

Rev Fed Arg Cardiol. In Press 







•  Futuros!estudios!!confirmarán!estos!datos!y!
posiblemente!ayuden!a!modificar!las!Guías.!



•  Alta!carga!de!EV!es!una!potencial!causa!de!no!
respuesta!a!TRC!

•  Ablaciòn!de!EV!en!pacientes!NoNR!a!TRC!
mejora!FEY,!CF!y!biomarcadores.!

•  Una!carga!mayor!al!11%!està!asociada!con!una!
mejor!respuesta!a!TRC,!FEY,!CF!y!PNA.!

•  Los!beneficios!de!ablacion!de!EV!estàn!
directamente!relacionados!a!un!incremento!
del!%!de!esQmulaciòn!biventricular!



Isolated VF trigger

PVC VF trigger
during bigeminy

Short coupling
Interval= No VF

Shorter coupling
Interval= VF

Variability in Triggering Event 



7NQué!nos!dicen!las!Guías!?!

ABLACION DE EV  







CLINICA!

!
!

ECG!
!
!

MAPEO!
ACT.!

ESTIMULAC.!
3!D!

COMBINACION!
TECNICAS!

!
!

ABLACION!
DE!
EV!
!
!

TRAINING TECHNOLOGY 

TEAM TIME 



Catheter!ablaQonofventricular!fibrillaQon:!Importance!of!
le^ventricularouwlow!tract!and!papillary!muscle!triggers!!

•  CONCLUSION!!Catheter!ablaQon!of!VPDNtriggered!VF/PMVT!!

•  Le^!ventricular!ouwlow!tract!and!papillary!muscles!are!
common!and!!!are!previously!unrecognized!sites!of!origin!of!
these!triggers!!in!paQents!with!and!without!structural!heart!
disease.!!

!

Marchlinsky F. Heart Rhythm Journal 2014 



•  EV!EMPEORA!DISF!VENT!
•  EV!CAUSA!DISF!VENTR!
•  SOLAECE!REGISTRO!
•  DEBEN!ABLACION!:!NO!
•  ALGUNAS:!SI!
•  EN!QUE!CASOS…..!
•  GUIAS…!
•  TABLA!CARDIOP!DEL!ARTICULO!JACC!



5NCòmo!las!ablacionamos??!

CHALLENGES OF ABLATING OUTFLOW TRACT PVCs/VT  







Brugada!J,!Aguinaga!L.!Ablación!de!Arritmias.!I!Edicion.!Buenos!Aires!2010!

LEFT CORONARY SINUS 





Tuan J. Heart Rhythm 2014 



4NQuè!es!importante!conocer!para!
indicar!ablaciòn!a!un!paciente!con!

EV…..?!

ABLACION DE EV  



ANCLÌNICO!

ABLACION DE EV  



QPVC!
!
QTVNS!
!

!
QAsymptoma:c!
QPalpita:ons!
!
!
!

Disfunciòn!ventricular!inducida!por!arritmia!

EV!
!

Presentaciòn!Clìnica!

!
QECO!
QRMN!
QTAC!
!
!



BNECG!

ABLACION DE EV  



Adapted from.Hutchinson M, Garcìa F. J Cardiovasc Electrofisiol 2013 

LATER 
LBBB 

EARLIER 
RBBB 



Pacientes!con!Cardiopaza!

•  27!pacientes!!(34%)!tenían!cardiopaza!estructural.!!
•  17!enf.!Coronaria!
•  4!miocardio!no!compactado!
•  2!valvular!
•  1!hipertensiva!
•  1!periparto!
•  2!displasia!



Paciente!index!

•  Mujer!
•  64años!
•  MCDI!
•  FEY!27%!
•  IC!CFIII!
•  BCRI!
•  2009!TRCNCDI!
•  No!respondedora!
•  EV!Holter:!22,321……..FAA!(N)!!ARF!





PVC 



Ruwald M. J Am Coll of Cardiol 2014 



Mittal S. J Cardiovasc Electrophysiol 2014 



Mittal S. J Cardiovasc Electrophysiol 2014 





Ruwald M. J Am Coll of Cardiol 2014 



Ruwald M. J Am Coll of Cardiol 2014 




