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Ventricular ectopic activity is ubiqitous 

● 1% of adult population has VEA on standard ECG, 
40-75% with ECG monitoring 

● Frequent VES >1/min occur in 1-4% of the general 
population  

● „We conclude that the long-term prognosis in 
asymptomatic healthy subjects with frequent and 
complex ventricular ectopy is similar to that of the 
healthy U.S. population and suggests no increased 
risk of death“ 

     HL Kennedy, TA Buckingham et al.: Long-term follow-up of asymptomatic healthy 

subjects with frequent and complex ventricular ectopy. NEJM 1985,  312:193-197  

 

 



Risk of Sudden Death:  Data from GISSI-2 

Patients without 
LV Dysfunction 

Maggioni AP.  Circulation.  1993;87:312-322. 
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RR CV death 2,5 

CAST : increased mortality in post-MI 
patients treated with class IC AA 

drugs (10 months F-U) 

Echt DS et al., NEJM 1991 



Morshedi-Meibodi, A. et al. Circulation 2004;109:2417-2422 

Exercise-induced PVCs and incidence of death 
Framingham offspring 2885 pers., 1397 men, age 43 

27% healthy persons with VES 

HR 1,8 



Multivariable adjusted cumulative heart failure events during follow up by the 

presence any VPCs in a 2- minute ECG strip among ARIC cohort 

participants free of heart failure and CHD at baseline (13 486 persons) 

Agarwal et al., Am J Cardiol 2010 



ENJOY, NO PROBLEM... 





AA drugs for PVC 

84 pts 
median age 47 
50 underwent RFCA 
44 success (8 re-do) 

Stec S et al, Kardiol Pol 2012 





Recordings of arterial BP in a 52-year-old male 
patient with frequent PVCs without structural heart 

disease 

Chen T el al., J Cardiac Fail 2013;19:40-49  



Left Ventricular Systolic Dysfunction Induced by 
Ventricular Ectopy 

A Novel Model for Premature Ventricular 
Contraction-Induced Cardiomyopathy 

Huizar J et al., Circ Arrhythm Electrophysiol. 2011;4:543-549 



Rakesh Gopinathannair et al. JACC 2015;66:1714-1728 





Distribution of outflow tract PVC origin associated with left 

ventricular dysfunction 

Mountantonakis SE et al. Heart Rhythm. 2011 Oct;8(10):1608-14,  











High-density body surface 
potential mapping – 

localization of ectopic focus 







	



Frequent asymptomatic VES (21%) with 

symptomatic depressed LVEF 
Complete elimination of VPB pre RFCA and normalization of 

LVEF 

RAO view LAO view 



	



Clinical VEB and pace-mapping 

	 	



Electro-anatomical 
mapp of RVOT – 

elimination of VEB 



Pace-mapping based procedure 

12/12 - RVOT 





RFCA of PVC From RVOT Improves Left Ventricular 
Dilatation and Clinical Status in Patients Without SHD 

Takemoto M et al.,  J Am Coll Cardiol 2005;45:1259–65 



  Echocardiographic ResponseThe relationship between the baseline PVC 

percentage during Holter monitoring and the LVEF improvement during 

follow-up.  Diego Penela et al.,  JACC 2013, http://dx.doi.org/10.1016/j.jacc.2013.06.012 

 

 Neurohormonal, Structural, and Functional Recovery Pattern After 

Premature Ventricular Complex Ablation Is Independent of Structural Heart 

Disease Status in Patients With Depressed Left Ventricular Ejection Fraction 

: A Prospective Multicenter Study 



RFCA of frequent, idiopathic premature 
ventricular complexes: Comparison with a control 

group without intervention 

Bogun F et al, Heart Rhythm 2007;4:863– 867 



RFCA of PVC – 

 impact on LV function  

 
 

 

Zang M et al. Heart 2014;100:787-793 



Zang M et al. Heart 2014;100:787-793 

RFCA of PVC – 

 impact on LV function in 

pts presenting already 

with LV dysfunction  

 
 

 



PVC burden associated with LV 
dysfunction 

EHRA / HRS / APHRS Consensus Europace (2014) 16, 1257–1283 



The correlation between the PVC burden and LV function: 

A higher PVC burden is independently associated with PVC-

mediated LV dysfunction  

Ban J et al. Europace 2013;15:735-741 

Sensitivity = 70% 

Specificity = 78% 

 



PVC  - not so benign ! 

● In spite of  their „omnipresence“, PVCs are not 
necessarily a benign epiphenomenon 

● Their occurence in the context of SHD with 
depressed LV function  

– may signify non-negligable arrhythmogenic risk 

– reflect the severity of SHD / presence of „subtle“ 
subclinical substrate 

● In selected cases VEB have a clear malignant 
potential 

● BB and RFCA are the therapy of choice in most 
cases with prognostic relevance 



Katie  Giles , Martin S.  Green: Canadian Journal of Cardiology, Volume 29, Issue 11, 2013, 1512 - 1515 

Clinical pathway for workup of patients with 

frequent PVCs 



Management of PVCs – expert consensus 2014  

Pedersen C T et al. Europace 2014;16:1257-1283 



Evaluation for the presence or absence of structural heart disease 

 in relevant VEA  

Pedersen C T et al. Europace 2014;16:1257-1283 



Tachycardiomyopathy due to long-lasting 
VEA  

ECG before RF 



• Asymptomatic VPC and ns-VT since 14 y of 
age, with 32-y - HF with LVEF=20%, HTx  
candidate 

• Electro-anatomic mapping based RFCA with 
acute success performed 



ECG post RFCA 
LVEF=60%, 3 months post RFCA, complete 

recovery 



Epicardial ectopic 
focus of PVC  



Haissaguerre, M. et al. Circulation 2002;106:962-967 

VF initiation by PVB later found to originate from the right 
(top) or left (bottom) ventricle 





Haissaguerre, M. et al. Circulation 2002;106:962-967 

ECG morphology and endocardial mappingVEB originating 
from the RV  anterior wall 



Noda, T. et al. J Am Coll Cardiol 2005;46:1288-1294 

Initiation of VF by VES from RVOT 
(16/108 pts with RVOT) 



Santoro F. J Cardiovasc Electrophysiol, 2014, 25, 1158-1164) 

Ventricular Fibrillation Triggered by PVCs from Papillary 

Muscles: Clinical Features and Ablation 

 



 Santoro et al., J Cardiovasc Electrophysiol, 2014, 25, 1158-1164 





Mapping and 

ablation (RFA) of 

ventricular 

ectopy near the 

base of the 

posterior 

papillary muscle 

in LV  with the 

use of a 3-

dimensional 

electroanatomic 

map 

Chen T et al., Journal of Cardiac Failure, Volume 19, Issue 1, 2013, 40 – 49 

 



PVC origin in MI scar 

PVC as RFCA targets to eliminate VT 

Bogun F et al., HR  2008 



Single-beat non-contact mapping for 

VES origin location 



Frequent PVCs – not 
necessarily benign ! 

● Frequent PVCs have been associated with the 
development of CMP with systolic 
dysfunction. In patients with PVC burden of ≥ 
20,000 PVCs/24h, CMP may develop in up to 
20% of patients on long-term follow up. 

● PVC-induced CMP is most commonly observed in 
patients with a PVC burden of ≥10% or ≥ 10,000 
PVCs/24h. 

● High PVC burden, long PVC QRS duration, and 
epicardial origin of PVCs have been associated 
with increased risk of cardiomyopathy. 

 

 



● Catheter ablation has been associated with a 
higher degree of suppression of PVCs and is 
associated with complete resolution of 
cardiomyopathy in more than 70% of patients. 

● Case series and retrospective studies suggest that 
catheter ablation may be more efficacious in 
treating PVC-induced cardiomyopathy. 

● Future well-designed randomized studies are 
needed to establish evidence-based 
recommendation in the treatment of patients with 
PVC-induced cardiomyopathy 

● . 

Frequent PVCs – not 
necessarily benign ! 



Frequent PVC's: Is there a place 
for ablation? 

● CERTAINLY YES AND IT IS 
EXPANDING! However:  

● In-depth exclusion of other etiologies of LV function 
decline 

● Allow for sufficient time to evaluate dynamics of 
PVCs / LV function 

● “Favorable electric millieu” – single / dominat ECG 
morphology 

● Decision shared with patient, drugs not an option  

● Experienced center / operator – excellent results, 
low complication rate 

 



PVCs in the real life – how to 
approach the patient ? 

● For asymptomatic patients with preserved 
cardiac function and no high-risk features for SCD  
- careful follow-up - monitor LV EF annually! 

● In patients showing a clear association 
between: 

– PVCs and symptoms 

– PVC-induced ventricular tachyarrhythmia (VT/VF) 

– PVC mediated cardiomyopathy 

Catheter ablation should always be 
considered individually (characteristics of 
patient and his/her PVCs) 


