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ABSTRACT

OBJECTIVES This study reports multicenter outcomes and complications for catheter ablation of premature ventricular

complexes (PVCs) and investigates predictors of procedural success, as well as development of PVC-induced

cardiomyopathy.

BACKGROUND Catheter ablation of frequent idiopathic PVCs is used to eliminate symptoms and treat PVC-induced

cardiomyopathy. Large-scale multicenter outcomes and complication rates have not been reported.

METHODS This retrospective cohort study included 1,185 patients (55% female; mean age 52 � 15 years; mean ejection

fraction 55 � 10%; mean PVC burden 20 � 13%) who underwent catheter ablation for idiopathic PVCs at 8 centers

between 2004 and 2013. The following factors were evaluated: patient demographics, procedural characteristics,

complication rates, and clinical outcomes.

RESULTS Acute procedural success was achieved in 84% of patients. In centers at which patients were followed up

routinely with post-ablation Holter monitoring, continued success at clinical follow-up without use of antiarrhythmic

drugs was 71%. Including the use of antiarrhythmic medications, the success rate at a mean of 1.9 years of follow-up

was 85%. In a multivariate analysis, the significant predictors of acute success were PVC location and number of

distinct PVC configurations (p < 0.03). The only significant predictor of continued success at clinical follow-up was a

right ventricular outflow tract PVC location (p < 0.01). In 245 patients (21%) with PVC-induced cardiomyopathy, the

mean ejection fraction improved from 38% to 50% (p < 0.01) after ablation. Independent predictors for develop-

ment of PVC-induced cardiomyopathy were male gender, PVC burden, lack of symptoms, and epicardial PVC origin

(p < 0.05). The overall complication rate was 5.2% (2.4% major complications and 2.8% minor complications), and

complications were most commonly related to vascular access (2.8%). There was no procedure-related mortality.

CONCLUSIONS Catheter ablation of frequent PVCs is a low-risk and often effective treatment strategy to eliminate

PVCs and associated symptoms. In patients with PVC-induced cardiomyopathy, cardiac function is frequently restored

after successful ablation. (J Am Coll Cardiol EP 2015;1:116–23) © 2015 by the American College of Cardiology

Foundation.
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I n addition to causing potentially debilitating
symptoms, idiopathic premature ventricular
complexes (PVCs) can cause significant left

ventricular (LV) dysfunction or dilation (1). Single-
center studies have demonstrated that catheter
ablation is superior to pharmacological therapy for
decreasing PVC burden and improving cardiac func-
tion (2–4).

Larger scale multicenter studies evaluating the
safety and efficacy of ablation have been lacking.
Furthermore, data are limited on the relationship
between specific PVC sites of origin or the number of
PVC foci and outcomes. The purpose of this multi-
center study was to assess outcomes and complica-
tions of catheter ablation of idiopathic PVCs and to
determine the predictors of acute and long-term
efficacy.

METHODS

We retrospectively analyzed 1,185 patients who un-
derwent radiofrequency catheter ablation for fre-
quent idiopathic PVCs at 8 international centers
between 2004 and 2013. The presence of structural
heart disease was evaluated by echocardiogram, ex-
ercise stress testing, cardiac catheterization, and/or
cardiac magnetic resonance imaging (MRI). Patients
with a history of prior infarcts or delayed enhance-
ment identified by cardiac MRI were excluded.
Patients with decreased LV ejection fraction or LV
dilation without a known cause other than the
PVCs were included in the study. Patient de-
mographics, ejection fraction, PVC burden, medical
therapy, the number and origin of PVCs, procedural
details, complications, and outcomes were col-
lected. Data regarding antiarrhythmic drug use after

ablation were also collected. Beta-blockers
and calcium channel blockers were not
included in the antiarrhythmic medications
in this study.

A baseline ejection fraction <50% was
considered to be evidence of a PVC-induced
cardiomyopathy. The origin of PVCs was clas-
sified as right ventricular outflow tract
(RVOT), aortic cusps, epicardium, or papillary
muscles. If PVCs did not originate from any of
these locations, they were defined as having
“other” origin. An epicardial origin was
considered to be present if there was an early
activation time or a matching pace map within the
coronary venous system or the epicardial space as
accessed through a subxyphoid puncture. Complica-
tions were classified as major or minor. Major compli-
cations included any complication that required
procedural intervention, blood transfusion, or pro-
longed hospitalization or resulted in long-term clinical
effects. All other complications were considered
minor.

Acute procedural success was defined as the
elimination of the targeted PVC(s) at the termination
of the procedure at least 30 min after the last abla-
tion. Clinical success was evaluated at centers where
24- to 48-h Holter monitoring was performed
routinely during follow-up and was defined as at
least an 80% decrease in PVC burden. Holter moni-
toring was performed 3 to 6 months post-ablation,
and further monitoring was performed at the
discretion of the clinician based on symptom recur-
rence or finding of PVCs on an electrocardiogram
(ECG).

STATISTICAL ANALYSIS. Continuous variables were
expressed as mean � SD. Discrete variables were
compared using the Fisher exact test or by chi-square
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AB BR E V I A T I O N S

AND ACRONYM S

CI = confidence interval

ECG = electrocardiogram

LV = left ventricular

MRI = magnetic resonance

imaging

OR = odds ratio

PVC = premature ventricular

complex

RVOT = right ventricular

outflow tract
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