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Abstract

Background: Idiopathic premature ventricular complexes (PVCs) are considered a benign form of cardiac arrhythmia. However, several
reports demonstrated that frequent PVCs were associated with left ventricular (LV) dysfunction, increased LV dimensions and cardiomyopathy.

Case Report: A 52-year-old lady with underlying diabetes mellitus, hypertension and dyslipidemia presented with dyspnea and palpitation.
Echocardiography showed ejection fraction (EF) of 25% with LV systolic diameter 5.2cm and mild functional mitral regurgitation (MR).
Holter revealed 13657 isolated and couplet PVCs which represented 11.2% of total QRS count in 24 hours. Cardiac MRI showed no inducible
ischemia, fibrosis, infarction or inflammation. Her baseline 12-lead ECG showed inferior axis PVCs with left bundle branch block morphology.
Electrophysiology study using the Carto® 3 System (Biosense Webster, Irvine, CA) showed PVCs arising from anteroseptal right ventricular
outflow tract. Based on earliest activation and QS signal on unipolar channel together with pace-mapping, PVCs were successfully ablated. Since
then she was symptom-free and a repeat Holter after 3 months showed reduced PVC burden (0.3% over 24hours). Echocardiogram showed an
improved EF of 51% with LV systolic diameter 3.8cm and disappearance of MR.

Conclusion: Frequent idiopathic PVCs can lead to cardiomyopathy, which can be potentially reversed with catheter ablation.
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Introduction Case Report

It was previously thought that frequent ventricular complexes
in patients without structural heart disease was considered to be
abenign condition without prognostic significance [1,2]. However,
Duffee et al. [3] in 1998 had shown that premature ventricular
complexes (PVCs) was associated with cardiomyopathy and
pharmacological suppression of PVCs in patients with presumed
idiopathic dilated cardiomyopathy subsequently improved left
ventricular (LV) systolic dysfunction.

Several other case reports suggest that frequent PVCs might
cause a cardiomyopathy that is reversible by elimination of the
PVCs [4-6]. Furthermore, several studies have shown that frequent
PVCs can result in a reversible form of cardiomyopathy [7-10].
This case report illustrates and substantiates that the elimination
of PVCs with radiofrequency ablation leads to reversal of dilated
cardiomyopathy.

A 52-year-old lady with underlying diabetes mellitus,
hypertension and dyslipidemia presented with dyspnea and
palpitation for one year duration. She was diagnosed with dilated
cardiomyopathy based on echocardiography that showed a
reduced left ventricular ejection fraction (LVEF) of 25% and LV
systolic diameter 5.2cm with mild functional mitral regurgitation
(MR). Her baseline 12-lead ECG showed inferior axis PVCs with
left bundle branch block morphology (Figure 1). Holter recording
showed that 13,657 isolated PVCs occurred in a 24-hour period
with a uniform, inferior-axis morphology representing 11.2%
of the total QRS count. Cardiac magnetic resonance imaging did
not show inducible ischemia, fibrosis, or inflammation. She was
started on anti-heart failure medications and despite optimization
of medical therapy, she still remained symptomatic.
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Figure 1: Baseline 12-lead ECG showed inferior axis PVCs with
left bundle branch block morphology.
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Electrophysiology study was conducted using Carto® 3 System
(Biosense Webster, Irvine, CA). A 10-pole catheter (6 French, Auto
ID, Biosense Webster) was introduced into the coronary sinus
as a reference point via the right femoral vein. Frequent PVCs
were induced with a bolus of isoprenaline. Activation mapping
with a contact-force ablation catheter (7.5 French, ThermoCool®
SmartTouch® Catheter, Biosense-Webster) was performed and
the earliest activation was detected from the anteroseptal right
ventricular outflow tract (Figure 2).
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Figure 2:.Intracardiac ECG showing PVCs occurring
spontaneously. The initial deflection preceded the beginning of
the QRS during the PVCs by 27ms.
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Pace mapping at this location reproduced the morphology of
PVCin 11 of the 12 ECG leads (Figure 3) and QS signal in unipolar
(Figure 4). Radiofrequency ablation (RFA) was applied to this
site with energy up to 35W at 43 °C for 60 seconds and the PVCs
disappeared. At the end of the procedure, no PVCs were elicited
even with the infusion of isoprenaline. The patient was discharged
well and reviewed after 3 months with echocardiography and
Holter. Her symptoms resolved and she was now in NYHA
functional class 1. The echocardiography showed an improved EF
of 51%, with LV systolic diameter 3.8cm and disappearance of MR.

Figure 3: Pace mapping before ablation produced 94% matched
to the clinical PVCs.
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Figure 4: Successful ablation site on the anteroseptal RVOT.
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Discussion

This case report is another example of a patient who was
diagnosed with dilated cardiomyopathy without structural
abnormality but had frequent PVCs. She had successfully
undergone PVC catheter ablation, which resulted in resolution of
symptoms and complete recovery of EF, LV dimension and MR.

An association between frequent ventricular arrhythmias
and LV dysfunction has been documented [11,12]. However only
recently Duffee et al. [3] showed a causal relationship between
frequent ventricular ectopy and a reduced EF; and demonstrated
an improvement in LV function with suppression of ventricular
ectopy by anti-arrhythmic drug therapy. Chugh et al. [4] published
the first case report of a cardiomyopathy that was reversed
by focal ablation of the source of isolated PVCs. Furthermore,
two recent studies demonstrated that enlarged LV dimensions
decreased after successful ablation of frequent predominantly
right ventricular ectopy [7,8]. Yarlagadda et al. [9] showed that
frequent ectopy originating from the right ventricular outflow
tract could cause a reversible form of cardiomyopathy. The
mechanism by which frequent PVCs result in LV dysfunction is
unclear but may involve ventricular dyssynchrony or an increase
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of oxygen consumption, as demonstrated by other investigators
[13,14].

Since the first report of improvement of cardiomyopathy
following successful ablation of PVCs by Chugh et al. [4],
radiofrequency catheter ablation has increasingly been used in
preference to medical therapy for the treatment of PVCs. Actual
PVC burden with regards to quantity and duration leading to
cardiomyopathy is still unclear. Further research is required
to identify the optimal timing for the initiation of therapy.
More studies to determine the involvement of structural or
genetic predisposition in the development of PVC-induced
cardiomyopathy are warranted. Until more randomized trials are
carried out, treatment modality of PVCs should be based on the
clinician’s discretion.

Conclusion

Frequent idiopathic PVCs can lead to cardiomyopathy, which
can potentially be reversed with catheter ablation.
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