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SUMMARY

Frequent premature ventricular complexes (PVCs) from the right ventricular outflow tract (RVOT) have recently
been reported to be a cause of dilated cardiomyopathy. We studied the clinical impact of the elimination of PVCs from
RVOT and non-RVOT.

Thirty-six patients with symptomatic PVCs that were treated with radiofrequency catheter ablation (RFCA) were
studied. The patients were assigned to one of two groups according to the origin of the PVCs (group I, RVOT-origin, n =
24; group II, non-RVOT-origin, n = 12) and observed for 10.5 + 7.1 months.

The burden of PVCs at baseline was 19.7 + 10.6% and 18.7 + 8.7% in group I and group II, respectively (P =
0.779). In group II, hypertension was more common (16.7% versus 58.3%, P = 0.020) and LV diastolic function was
worse (Em, 8.7 + 3.0 versus 6.4 + 1.8 cm/second, P = 0.018). The LV end diastolic volume index (LVEDVI) decreased
in both groups (59.7 = 14.6 t0 50.9 = 9.6 mL/m’, P = 0.004 in group I; 60.0 + 19.9 to 51.6 = 12.4 mL/m’, P = 0.044 in
group II), while the left atrial volume index (LAVI) decreased only in group I (36.7 = 11.7 to 31.7 + 10.0 mL/m’, P =
0.002 in group I; 35.6 = 11.9 to 33.8 + 10.3 mL/m’, P = 0.317 in group II). The left ventricular ejection fraction (LVEF)
significantly improved in both groups (51.1 + 6.6 t0 59.8 + 7.2 %, P < 0.01 in group I; 49.9 + 6.9 t0 59.0 £ 5.9 %, P <

0.01 in group II).

RFCA of PVCs leads to a reduction of LV volume and improvement of LV systolic function regardless of the ori-
gin of the PVCs. Conversely, a non-RVOT-origin as well as an RVOT-origin of the PVCs can cause DCM-like changes

in the left ventricle. (Int Heart J 2010; 51: 388-393)
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nized as a subtype of dilated cardiomyopathy (DCM),

which is induced by persistent supraventricular or ven-
tricular tachycardia and reversed by control of the tachyar-
rhythmias. Premature ventricular complexes (PVCs) are the
most frequently encountered form of ventricular arrhythmia in
clinical practice; they are even observed in healthy subjects.
Although the prognosis of frequent PVCs has been considered
generally benign, recent studies have suggested that long-
standing frequent PVCs may cause progressive left ventricular
(LV) systolic dysfunction and dilatation. In addition, there are
reports that suppression of PVCs with antiarrhythmic drugs
(AADs) or the radiofrequency catheter ablation (RFCA) of
PVCs from right ventricular outflow tract (RVOT) can lead to
a reduction in LV volume and improvement of the LV ejection
fraction (LVEF).

The aim of this study was to assess the relationship be-
tween left ventricular function and the burden of PVCs and to
evaluate the structural and functional characteristics of the left
ventricle before and after the ablation of the PVCs according

Tachycardia induced cardiomyopathy (TIC) is recog-

to their origin.

METHODS

Study population: The medical records of 70 consecutive pa-
tients who underwent RFCA for frequent symptomatic PVCs
from 2006 to 2009 were reviewed. Patients with moderate or
severe valvular heart disease, signs of congestive heart failure,
a history of frequent alcohol drinking, LV dysfunction with
segmental wall motion abnormalities, infrequent PVCs less
than 4% of the total heart beats during 24 hours, sustained or
nonsustained supraventricular or ventricular tachycardia, atrial
fibrillation/flutter, a permanent/temporary pacemaker, or a ma-
lignancy requiring chemotherapy were excluded and 24 pa-
tients refused to be enrolled in the study. Finally, 36 patients
were retrospectively analyzed. Treadmill exercise electrocardi-
ography (ECG) or coronary angiography was performed in pa-
tients with exertional dyspnea, chest pain, or multiple cardio-
vascular risk factors to exclude coronary artery obstructive
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disease.

ECG and echocardiography: Standard 12-lead surface electro-
cardio-graphy (ECG) was performed before and during treat-
ment. The origin of the PVCs was determined first by a stand-
ard 12-lead surface ECG. PVCs with left bundle branch block
(LBBB) or right bundle branch block (RBBB) morphology
with positive deflection in the aVF lead were considered to
originate from the right ventricle outflow tract (RVOT) or left
ventricular outflow tract (LVOT), respectively (Figure 1).

The burden of PVCs was quantified by percentages using
24-hour Holter recordings in each patient. Follow-up Holter
recordings were obtained when patients had recurrent symp-
toms or PVCs were detected in the standard 12-lead surface
ECGs during routine follow-up.

Cardiac structure and function were evaluated by echocar-

diography at baseline and during follow-up after the RFCA.
From the 2-dimensional Doppler echocardiography, the end
diastolic/systolic left ventricular internal dimension and vol-
ume, left ventricular ejection fraction, mitral inflow velocity
(E), velocity of mitral septal annular velocity (Em), and the ra-
tio of E and Em (E/Em), left atrial size, and volume were
measured. All values were obtained during sinus rhythm. In
the cases with persistent bigeminal PVCs at baseline, the end-
diastolic volume was obtained at the point of the R wave of the
normal sinus QRS complex, and the end-systolic volume was
obtained when the left ventricular volume was minimal before
the PVC-induced left ventricular contraction began. The LVEF
was calculated using the biplane Simpson method.
Mapping and catheter ablation procedures: Informed consent
was obtained from all patients for every invasive procedure in-
cluding the RFCA. Antiarrthythmic drugs (AADs) were dis-
continued more than 5 half-lives before the procedure. The
multipolar electrode catheters were positioned at the right ven-
tricular apex, the His bundle, and the high right atrium via the
femoral veins. A retrograde aortic approach was used in cases
of PVCs with right bundle branch block morphology. Pro-
grammed atrial and ventricular stimulation, with up to 4 ex-
trastimuli, was performed to induce supraventricular and ven-
tricular tachycardia depending on the patients’ symptoms.

Intravenous administration of isoproterenol was required
when few PVCs were present. Activation mapping was prefer-
entially performed using a 4-mm tip ablation catheter with 2-5-
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Figure 1. Standard 12-lead electrocardiography helps predict the origin
of premature ventricular complexes (PVCs) before radiofrequency cathe-
ter ablation (RFCA). PVCs with positive deflection in the inferior leads
are considered to originate from either of the ventricular outflow tracts.

2 mm interelectrode spacing; in addition, pace mapping was
performed to ensure accurate determination of the origin of
the PVCs. RFCA was performed at the point of earliest endo-
cardial activation on the activation map or the best QRS mor-
phology on the pace map. Ablation was performed when
matched morphology > 11 of 12 leads in the standard 12-lead
ECG was achieved. The application was continued for at least
30 seconds and when the PVCs were abolished, further appli-
cation was performed. All patients were observed overnight
with continuous telemetry monitoring after the ablation.
Statistical analysis: Continuous variables are described as the
mean + | standard deviation and were compared with the Stu-
dent’s #-test or one-way ANOVA. Chi-square analysis or Fish-
er’s exact test (if a cell size < 5) was used to compare discrete
variables between the groups. A correlation coefficient was ob-
tained to clarify the relationship between the PVC burden and
the LV size and LVEFE. Echocardiographic measurements be-
fore and after treatment were compared by the paired #-test. A
value of P < 0.05 was considered statistically significant.

RESULTS

The mean age of the patients was 43.8 + 13.9 and 19 pa-
tients were female. All of the patients had intolerable symp-
toms attributable to frequent PVCs. Palpitations or a sensation
of skipping heartbeats were reported in 24 patients and 12 pa-
tients reported atypical inexplicable chest discomfort or dysp-
nea on exertion. Either treadmill exercise testing or coronary
angiography was performed to evaluate the exertional dyspnea
or chest discomfort in 26 patients. Out of 20 patients who un-
derwent treadmill exercise testing, 19 showed no sign of in-
duced ischemia on the ECG. One patient who did not complete
the treadmill exercise test underwent coronary angiography
and had normal angiographic findings. Six patients underwent
coronary angiography without treadmill exercise testing. Five
patients were found to have normal coronary arteries and one
patient had a mild stenosis of the right coronary artery.

On the standard surface ECGs, 25 patients had PVCs
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Figure 2. Correlation between the frequency of PVCs. A: left ventricular
end-diastolic volume index (LVEDVI); B: left ventricular systolic volume
index (LVESVI); C: left atrial volume index (LAVI); D: left ventricular
ejection fraction (LVEF).
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with left bundle branch block morphology, 8 with right bundle
branch block morphology, and 3 with indeterminate morphol-
ogy. Intracardiac electrography revealed 24 had RVOT origin
PVCs (group I) and 12 had non-RVOT origin PVCs (group II)
(Figure 2). Out of 12 non-RVOT PVCs, 9 were from the
LVOT, and 3 were from the left anteroseptal free wall, right
ventricular inflow tract near the His bundle and left ventricular
posteroseptum. Follow-up echocardiography was performed
10.5 = 7.1 months after the RFCA. Three patients had recur-
rent symptoms with frequent PVCs within 6 months after the

Table I. Clinical Characteristics of the Patients With Frequent Premature
Ventricular Complexes at Baseline

Group I Group II
(RVOT) (onRVOT)
(n=24) (n=12)
Mean+SD  Mean = SD
Age (years) 426+153 46.1+10.6 0.489
Male/Female 12/12 511 0.637
*Typical/Atypical symptoms 15/9 9/3 0.453
Duration of AAD prescription 59+133 13.8+12.7 0.102
before RFCA (months)
DM (%) 1 (42%) 2(16.7%)  0.201
Hypertension (%) 4(16.7%) 7(58.3%)  0.020
Burden of PVCs (%) 19.7 +10.6 18.7+8.7 0.779
1+ ACEI/ARB (%) 4 (16.7%) 7(58.3%)  0.020
+ Calcium channel blocker (%) 1 (4.2%) 3(25.0%)  0.098
+ Beta blocker (%) 9 (37.5%) 8(66.7%)  0.098
Follow-up duration after RFCA 98+74 11.8+£6.6 0.426
(months)

*Typical symptoms mean palpitations or skipped beats with/without chest
pain or dyspnea on exertion, while atypical symptoms indicate chest pain
or dyspnea on exertion. { Maintained medication after RFCA. AAD indi-
cates antiarrhythmic drug; RFCA, radiofrequency catheter ablation; DM,
diabetes mellitus; ACEI, angiotensin converting enzyme inhibitor; and
ARB, angiotensin II receptor blocker.
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procedure and underwent second ablation. There was no recur-
rence of frequent PVCs after second ablation.

Baseline characteristics: The patient age, gender, number of
PVCs, and duration of AADs prescribed did not differ between
the two groups (Table I). The frequency of hypertension was
greater in group II (16.7% versus 58.3%, P = 0.020) and the
use of renin-angiotensin-aldosterone cascade blocking drugs
such as angiotensin converting enzyme inhibitors (ACEIs) or
angiotensin receptor blockers (ARBs) was more frequent in
group II (16.7% versus 58.3%, P = 0.020). There was no dif-
ference between the groups with regard to the use of calcium
channel blockers or beta-blockers. The indications for RFCA
were as follows: 32 patients had PVC-related symptoms that
were not suppressed with AADs, two patients could not toler-
ate the side effects of the AADs, and one female patient was
planning a pregnancy and refused AADs.

Echocardiographic changes: At baseline, there was no differ-
ence in the LV end-diastolic volume index (LVEDVI), LV end-
systolic volume index (LVESVI), LV ejection fraction (LVEF),
or LA volume index (LAVI) between the groups. The mitral
septal annular velocity (Em) was lower in group II than in
group I (Em; 8.7 + 3.0 versus 6.4 + 1.8 cm/second, P = 0.018)
at baseline. Therefore, the E/Em representing left atrial wedge
pressure was higher in group II (7.4 + 2.5 versus 9.8 + 3.7, P =
0.027) (Table II).

At baseline, significant correlations between the burden
of PVCs and LVEDVI, LVESVI, LAVI, and LVEF were not
observed (Figure 2).

In the entire subject population (n = 36, group I+II), there
were significant reductions in the left ventricular volume
(LVEDVI, 59.8 + 16.3 to 51.1 + 10.5 mL/m’, P < 0.01) and
left atrial volume (LAVI, 36.4 + 11.6 to 32.4 + 10.0 mL/m’, P
< 0.01) and improvement of the LV systolic function (LVEE,
50.7+6.61059.5 £ 6.7 %, P < 0.01) after the RFCA. With re-
gard to LV diastolic function, there was a marginal reduction
of Em (7.9 £2.9 to 7.2 £ 2.0 cm/second, P = 0.079) (Data not

Table II. Follow-Up Hemodynamic Changes Assessed by Echocardiography After RFCA

Group I (n=24) Group II (n=12)

Baseline ~ Follow-up
Mean = SD  Mean + SD

Baseline ~ Follow-up

s Mean £ SD  Mean + SD

P

LVIDD (mm) 52150 489x48 0.000 514x45 492+45 0.101
LVIDS (mm) 34858 31349 0000 363+40 324x+48 0.010
Fractional shortening (%) 335+6.7 359+82 0206 29.1+84 342+84 0.130
LA diameter (mm) 358+43 345+39 0016 384+48 37.0+48 0351
LVEDVI (mL/m’) 597146 509+9.6 0.004 60.0+199 51.6+124 0.044
LVESVI (mL/m’) 203+87 206+58 0.000 30.6+12.0 21.1+58 0.005
LVEF (%) 51.1+6.6 598+72 0.000 499x69 59.0+59 0.000
LA volume index (mL/m’) 36.7+11.7 31.7+10.0 0.002 356+119 33.8+103 0317
E (cm/second) 54.1+213 562+156 0.607 532+172 548102 0.779
Em (cm/second) *¥8.7+3.0 7522 0019 64+18 6.6+x13 0.646
E/Em ¥14+25 79+24 0385 98+37 85+2.1 0319

2152£72.8 2082+56.5 0.616 207.4+41.3 223.8+58.4 0.459
30.6+3.7 27.6+x44 0086 295+46 28.1+34 0.742

Deceleration time (msec)
T PA systolic pressure (mmHg)

* P < 0.05, versus Group II. § RVOT origin PVCs; n = 11, non-RVOT-origin; n = 7. LVIDD indicates
left ventricular internal dimension at end diastole; LVIDS, left ventricular internal dimension at end sys-
tole; LVEDVI, left ventricular end diastolic volume index; LVESVI, left ventricular end systolic volume
index; LVEF, left ventricular ejection fraction; E, velocity of early diastolic mitral inflow; and Em, ve-
locity of early diastolic mitral septal annulus. P = baseline versus follow-up.
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Table III. Origins of PVCs in Group II Patients
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Patient number

Origin of PVCs

Case 1 Mitral annulus

Case 2 Left anteroseptal free wall

Case 3 Supravalvular left coronary cusp
Case 4 Mitral annulus

Case 5 Epicardial basal anterior wall
Case 6 Supravalvular left coronary cusp
Case 7 Anterior interventricular vein
Case 8 Mitral annulus

Case 9 RV inflow tract near His bundle
Case 10 Left ventricular posteroseptum
Case 11 Supravalvular left coronary cusp
Case 12 Supravalvular left coronary cusp

80.0 P<DO1 P 0.044 P<001 P 0.317
60.0
60.0
40.0: ek
200 200
0.0 0.0
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baseline follow up baseline follow up baseline follow up baseline follow up
Group | Group Il Group | Group Il
RVOT versus Elsewhere RVOT versus Elsewhere
80.0 P<001 P<001 12.0 P 0.019 P 0.646
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Figure 3. Changes in LV volume, LA volume, LVEF, and Em before and
after RFCA. Analyses in group I and II were performed separately.
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Figure 4. Changes in LVEF and the frequency of PVCs after treatment in
both groups. The dotted lines indicate baseline LVEF 50% and the solid
lines indicate baseline LVEF < 50%. Follow-up Holter recordings were
performed when patients had recurrent symptoms or PVCs on standard
12-lead surface ECGs.

in the table).

Next, each group was individually analyzed. Regardless
of the origin of the PVCs, there was a significant reduction of
the LVEDVI in each group (group I; 59.7 + 14.6 to 50.9 £ 9.6
mL/m’, P < 0.01, group II; 60.0 + 19.9 to 51.6 + 12.4 mL/m’,
P =0.044) and improvement of the LVEF (group I; 51.1 + 6.6
t059.8 +7.2 %, P < 0.01, group II; 49.9 + 6.9 t0 59.0 + 5.9 %,
P < 0.01) after RFCA (duration of follow-up: 10.5 = 7.1
months). The LAVI decreased only in group I (group I, 36.7 +
11.7 to 31.7 = 10.0 mL/m’, P < 0.01; group IL, 35.6 + 11.9 to
33.8 + 10.3 mL/m’, P = 0.317) (Table II, Figure 3). The Em
decreased significantly in group I, whereas it was not changed
in group II (Group I, 8.7 + 3.0 versus 7.5 + 2.2 cm/second, P =
0.019; Group 11, 6.4 + 1.8 versus 6.6 = 1.3 cm/second, P =
0.646).

The entire subject population (n = 36, group I + II) was
subdivided according to the baseline LVEF (below and above

The surface ECGs of cases 2, 9, and 10 did not have an inferior axis.

50% of LVEF). The improvement in the LVEF (ALVEF) was
more prominent in patients with a baseline LVEF < 50%, com-
pared to patients with a baseline LVEF > 50% regardless of the
PVCs origin (ALVEF, 11.8 + 6.4 versus 6.0 5.0 %, P = 0.021
in group I, 11.0 = 6.0 versus 3.5 + 3.1%, P = 0.070 in group
ID). Neither the ALVEDVI nor ALAVI was influenced by the
baseline LVEF (Data not shown in the table).

Follow-up 24-hour Holter recordings were obtained in 13
patients because of palpitations. Among these 13 patients, 12
showed a markedly reduced PVC burden after the RFCA,
from 19.2 + 7.3% to less than 1% of the total number of heart
beats. Significant PVC burden was still observed in a patient
despite a marked decrease (from 14% to 7% of total heart
beats) (Figure 4). Another 23 patients did not complain of
symptoms after the RFCA; therefore, their prior symptoms
were thought to be resolved.

DiscussION

The results of this study demonstrated that the suppres-
sion of PVCs by RFCA improved left ventricular systolic
function and exerted a beneficial effect on left ventricular re-
modeling. These effects were observed in patients with PVCs
regardless of their origin.

PVC as a cause of idiopathic dilated cardiomyopathy: Dilated
cardiomyopathy has been generally regarded as an incurable
disease with a poor prognosis. However, a variety of supraven-
tricular and ventricular tachyarrhythmias are thought to be re-
versible causes of DCM, and are referred to as tachycardia in-
duced cardiomyopathy (TIC)."> PVC is the most commonly
encountered tachyarrhythmia in clinical practice. Although re-
ports on the long-term outcomes of frequent PVCs have been
inconsistent,”” chronic frequent PVCs have recently been re-
ported to be associated with ventricular dilatation and deterio-
ration of ventricular systolic function, and have been suggested
to be a potential cause of DCM with uncertain etiology.*” In
addition, repetitive monomorphic PVCs from the outflow
tracts have been suggested to be in a continuum with the com-
mon pathophysiology of sustained repetitive monomorphic
ventricular tachycardia and nonsustained ventricular tachycar-
dia (NSVT)."” Therefore, PVC-induced cardiomyopathy may
be a subtype of TIC. However, the pathogenesis of PVC-in-
duced cardiomyopathy has not yet been investigated in de-
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tail.""*

In the current study, the relationship between left ven-
tricular function and the burden of PVCs at baseline as well as
the structural/functional changes of the left ventricle after
RFCA of the PVCs were evaluated. A reduction of the left
ventricular volume and improvement of LV systolic function
were observed regardless of the origin of the PVCs. This bene-
ficial effect of eliminating the PVCs, observed in this study, is
consistent with the findings of previous studies and provides
additional evidence that frequent PVCs may be a cause of TIC.
Duffee, et al reported that suppression of frequent PVCs by
antiarrhythmic drugs (AADs) resulted in functional recovery
and the reverse remodeling of a dilated left ventricle.”” Some
studies have reported that ablation of PVCs originating from
the RV outflow tract resulted in reduction of the LV volume
and improvement of the LV ejection fraction (LVEF).'**”

The burden of PVCs has been reported to be correlated
with the LVEF and known to be an independent predictive fac-
tor for worsening LV systolic function in patients with untreat-
ed frequent PVCs."'**" However, the burden of PVCs was not
correlated with the volume of the cardiac chambers or the
LVEF in this study. The burden of PVCs can episodically in-
crease or decrease without treatment, regardless of accompa-
nying LV remodeling or LV systolic dysfunction,”*" which
might explain the discrepant relationship between the burden
of PVCs and LVEEF in this study. Sarrazin, et al reported that
the burden of PVCs originating from myocardial scars was not
correlated with the LVEF, the majority of the PVCs were not
from the RVOT, and the heterogeneity of the origin of the
PVCs might interfere with the correlation between the arrhyth-
mic burden and LV systolic function.” In our study, there was
a significant number of patients with non-RVOT origin PVCs;
the heterogeneous origin of PVCs might have confounded the
correlation between the burden of PVCs and LVEE.

Apart from the change of the LV volume and the LV
systolic function, change in the LA volume was not analogous.
LA enlargement is known as an indicator of chronic LV diasto-
lic dysfunction and subsequent pressure overloading in the LA.
In this study, reduction of LAVI after RFCA of PVCs appeared
less prominent compared with the change of LV volume in
both groups because LA enlargement was a secondary change
to LV diastolic dysfunction. Moreover, due to the small number
of cases in group 11, statistical significance was reached only in
group [; although LAVI decreased with RFCA in both groups.
PVCs and hypertension: Adenosine sensitive ventricular tach-
ycardia, also known as outflow tract ventricular tachycardia
(OT-VT), is the most common form of idiopathic ventricular
tachycardia in patients without structural heart disease. This
ventricular tachyarrhythmia usually originates from the RVOT
although it can originate from the LVOT in 10-15% of cases.”
Kim, et al reported that PVCs originating from the outflow
tract may be on the same spectrum as the OT-VT.'”

In this study, patients with non-RVOT PVCs more fre-
quently had hypertension. The Em was lower and the ratio of
early diastolic mitral inflow velocity (E) and Em (E/Em) was
higher in the patients with non-RVOT PVCS compared to pa-
tients with RVOT PVCs.* The more frequent hypertension,
higher wall tension, and subsequent endocardial fibrosis might
predispose the myocardial substrate to frequent PVCs and play
a role in destabilizing the myocardial cells in the LV outflow
tract, especially from non-RVOT sources; however, a causal
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relationship has not been established.”

OT-VT is clinically detected between 30 and 50 years of
age in most cases. The trigger that stimulates OT-VT during
this period has not yet been determined.” On the other hand,
the outflow tract origin PVCs, a probable subtype of the OT-
VT, become clinically significant during this period as well;
the ageing process, including endocardial fibrosis followed by
LV diastolic dysfunction, may stimulate frequent PVCs.

To date, various non-RVOT sites that produce ectopic im-
pulses have been identified; the superior basal region of the left
interventricular septum, the aorto-mitral continuity, aortic cor-
onary cusp, and mitral annulus and epicardial sites in the area
of the great cardiac and anterior interventricular veins. In this
study, 3 patients in group II had non-outflow tract origin PVCs;
the LV posteroseptum, RV inflow tract near the His bundle,
and LV anteroseptal free wall (Table III). All 3 patients showed
improved LVEF after elimination of the PVCs and two patients
had hypertension. It is possible that these two hypertensive pa-
tients had more factors predisposing to ectopic impulse forma-
tion in the LV endocardium.

In conclusion, RFCA can be recommended when fre-

quent symptomatic PVCs are refractory to medical treatment
or when medical treatment was contraindicated, especially
when tachycardia induced cardiomyopathy was a likely diag-
nosis. Our results show the benefits of RFCA on frequent iso-
lated PVCs and the associated LV dysfunction. The procedure
was safely performed to eliminate PVCs from either of the
outflow tracts.
Study limitations: From January 2006 to February 2009, 70
patients underwent RECA for frequent PVCs in our institute.
We failed to eliminate PVCs in one patient because the point
of earliest endocardial activation was too close to the His bun-
dle to ablate. Frequent PVCs recurred in 7 out of 70 patients (5
RVOT and 2 non-RVOT origin) and 6 patients underwent redo
RFCA. During more than one-year follow-up, no patient who
underwent redo RFCA had a recurrence of frequent PVCs.
One patient developed cardiac tamponade but was successfully
treated with pericardiocentesis. There were no complications
other than cardiac tamponade. The success and complication
rates for RFCA at our institute are comparable to that at other
institutes.'*"**” We excluded as many patients with potential
confounding factors as possible and only 36 patients were ana-
lyzed in the current study. The strict exclusion of patients with
potential confounding factors is a merit of this study, while the
small sample size is a major limitation.

Since the frequency of PVCs is so variable and can vary
by as much as 5-40%, even in the same patient, the PVC bur-
den from a single Holter recording does not accurately repre-
sent the full burden of PVCs. Assessment with repeated Holter
recordings could have provided more reliable information.>”
The temporal relationship between the initiation of frequent
PVCs and the onset of cardiomyopathy is unknown in the ma-
jority of patients, which could have affected the extent of LV
remodeling and functional deterioration. Not all of the patients
were followed-up with Holter recordings. However, the spot
checks with long-strip standard ECGs showed no PVCs and
no further Holter recordings were required in these patients.
Conclusions: The results of this study showed that suppression
of frequent PVCs by RFCA reduced the volume of the cardiac
chambers regardless of whether the PVCs were from the
RVOT or non-RVOT. The burden of PVCs was correlated with
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neither the volume of the cardiac chambers nor the LVEF. The
beneficial effects of RFCA, in patients with frequent PVCs,
support the findings that repetitive isolated PVCs can cause
cardiomyopathy. Even though RFCA was a reliable and safe
option for treatment in this study, whether RFCA can improve
long-term outcome in patients with PVC induced cardiomyop-
athy remains to be confirmed.
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