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Premature ventricular contractions (PVCs) are 
frequently found in patients both with and without
structural disease. 

The recommended treatment for PVCs has 
been evolving over the years. 

Background

The level of importance relegated to the presence of 
PVCs has also been a moving target 

 In the past, PVC only a negative prognostic factors 
after MI  moving to PVC-induced CMP



Vicious circle

HF PVC



PVC and HF: who come first ?

PVCs usually precede cardiomyopathy 
In the  absence of underlying cardiac disease, 

in the absence of coronary artery disease  

1) PVCs >20,000 per day; 

2) one or two primary PVC morphologies; 

3) origin in RVOT, LVOT, or fascicular; 

Provided that preserved myocardial thickness and 
absence of scar on echocardiogram are documented
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Cardiomyopathy: how many PVCs are needed?

Sort of 
threshold
effect



25% 33% : minimum burden to induce CM 
50% burden : 100 % CM



WIDER PVC QRS duration (epicardial ?)

Predictors of PVC- induced CM

NON OUTFLOW TRACT site of origin

Yet, a high PVCs burden is not solely
sufficinet to induced CM …

PVC coupling interval



Mechanism of PVC- induced CM

Tachicardia induced CM ?:

Dyssynchronous and ineffective
mechanical ventricular contraction:

PVCs trigger a remodeling process 
structural abnormalities

normal average rate !

no fibrosis on animal studies !

Dyssynchronous and ineffective
mechanical ventricular contraction:



Which therapy ?
 AADs Class II (betablockers)

Class III (sotalol, amiodarone)

 RF ablation



1) No structural heart disease

PVCs from RVOT

Male

47 yrs old

LVEF 45%









3 months later

LVEF 55%

Pre procedure

Post procedure





RFA more 
effective than 
AADs (p < 0.001)

In pts with lower PVC 
frequency, only RFA, not 
AADs, effectively 
reduced PVCs  frequency  

The PVC frequency and 
burden significantly 
reduced by both RFA and 
AADs





PVCs & structural heart disease (EF < 30%)

If after CRT + OPT,  PVC persist

Suboptimal BIV pacing
absence or limited response to CRT

First step: OPT  CRT

2) Structural heart disease



Biventricular Pacing < 90%

36000 pts
2 yrs f.u.



Perfect (complete) BIV delivery

Ineffective BIV delivery

“good (acceptable)” BIV delivery

Less than 5% difference of BIV pacing determine a 
significative difference in mortality (10% gain)



Biv Pacing 
< 90%

1.

2.

3. 4. 

5.Permanent
AF

PVC

SAV/PAV 

Paroxysmal
AF

No 
tracking

5 MAJOR CAUSES BIV < 90%



Interaction of PVC & HF in CRT.

 Inappropriate ICD shocks (?)

 Loss of CRT

 Increased sympathetic tone

 Haemodynamic compromise
 PVCs

 Permanent AF

Vicious circle

 Heart failure worsening

 More frequent hospitalizations



From 
MADIT CRT

Hot water 
Discovery …



PVCs detection



Ventricular extrabeats

Amiodarone

Pharmacologic therapy PVC ablation





After PVC ablation



Clinical message

 CRT effective only when  BIV pacing > 98% 

 Consider arrythmic substrate ablation 
( PVC ablation) if necessary.





Conclusions
Mandatory primum movens identification
PVC and HF: who comes first ?

PVC

No heart disease
HF Low EF

Structural  heart disease

PVC RF ablation
(Class IA indication for RVOT) 

First

CRT
(no different indication in GL)

First
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