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Amiodarone and Catheter Ablation as Cardiac Resynchronization
Therapy for Children with Dilated Cardiomyopathy and
Wolff-Parkinson-White Syndrome
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Preexcitation by accessory pathways (APs) is known to cause dyssynchrony of the ventricle, related to ventricular dysfunction. Correction
of ventricular dyssynchrony can improve heart failure in cases of dilated cardiomyopathy (DCMP) with preexcitation. Here, we report the
first case of a child with DCMP and Wolff-Parkinson-White (WPW) syndrome treated with amiodarone and radiofrequency catheter abla-
tion (RFCA) in Korea. A 7-year-old boy, who suffered from DCMP and WPW syndrome, showed improved left ventricular function and clini-
cal functional class after treatment with amiodarone to eliminate preexcitation. QRS duration and left ventricular ejection fraction (LVEF)
were inversely correlated with amiodarone dosage. After confirming the reduction of preexcitation effects in DCMP, successful RFCA of the
right anterior AP resulted in LVEF improvement, along with the disappearance of preexcitation. Our findings suggest that ventricular dys-
synchrony, caused by preexcitation in DCMP with WPW syndrome, can worsen ventricular function and amiodarone, as well as RFCA,

which should be considered as a treatment option, even in young children. (Korean Circ J 2013;43:57-61)
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Introduction

Wolff-Parkinson-White (WPW) syndrome is a preexcitation of the
heart, caused by an accessory pathway (AP) that bypasses the atrio-
ventricular node, and is associated with supraventricular tachycar-
dia.” Incessant or recurrent AP-mediated supraventricular tachycar-
dia can cause dilated cardiomyopathy (DCMP).?® However, overt
ventricular preexcitation in children can cause ventricular dysfunc-
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tion, even in the absence of recurrent and incessant tachyarrhy-
thmia.*® Preexcitation by an AP is associated with decreased left ven-
tricular function, depending on the location of the AP Patients with
a right-sided AP, with preexcitation, have more severe cardiac dys-
function.® It is well known that in most patients, cardiac function
improves and reverse remodeling initiates after preexcitation st-
ops.® The etiology of cardiac dysfunction should be evaluated for
the appropriate treatment of DCMP with WPW syndrome. It is im-
portant to differentiate tachycardia-induced cardiomyopathy from
idiopathic cardiomyopathy with coexisting WPW syndrome.

Here, we report the first case of a child with DCMP and WPW syn-
drome, treated with amiodarone and radiofrequency catheter abla-
tion (RFCA) in Korea. The change in preexcitation in response to am-
iodarone can help evaluate its effect on the dyssynchrony of DCMP,
and determine if RFCA should be used for children with DCMP and
WPW syndrome.

Case

A previously healthy 3-month-old boy was presented with an ab-
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Fig. 1. ECG with delta wave. ECG showed the change of delta wave before amiodarone (A) and after amiodarone (B). Delta wave disappeared after use of
amiodarone. RFCA also showed successful elimination of delta wave (C). ECG: electrocardiography, RFCA: radiofrequency catheter ablation.
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Fig. 2. The effect of amiodarone. Amiodarone shortened the QRS duration
(QRSd) and improve the left ventricular function {LV ejection fraction
(LVER)}. According to the reduction of amiodarone dosage, preexcitation re-
appeared along with LVEF deterioration. Successful radiofrequency catheter
ablation (RFCA) of the right anterior accessory pathway showed improve-
ment of LV function.

normal electrocardiography (ECG) at a routine check-up for a hydro-
cele operation. His body weight was 5.5 kg, and his cardiac examina-
tion was notable for a normal S1 and a grade II/VI regurgitant sys-
tolic murmur heard at the apex. At admission, overt ventricular pre-
excitation was noted on 12-lead ECG. The vector of the AP suggest-
ed a right-sided pathway. A chest X-ray showed severe cardiomegaly
with increased pulmonary vascular markings. Echocardiography re-
vealed paradoxical septal motion, severe mitral regurgitation and glo-
bal hypokinesia with a 22.9% of left ventricle ejection fraction (LVEF,
normal range: 55-65% at his age) and dilated left ventricle, with an
end-diastolic dimension (LVEDD) of 54.6 mm (normal range: 22-28
mm at his age). Digoxin, captopril, diuretics, and carvedilol were gi-
ven, but cardiac function remained poor.

At five of his age, supraventricular tachycardia developed. Based
on poor LVEF and tachycardia, a trial of amiodarone was administer-
ed. After amiodarone treatment, a shortening of the QRS duration
(130 ms vs. 117 ms) and delta wave disappearance were noted on
ECG, with improved general condition.

There was significant improvement of LVEF (27% vs. 39%, nor-
mal range: 55-65% at his age) and reduction of LVEDD (58 mm vs.
52 mm, normal range 30-38 mm). However, reduction of amioda-
rone dosage brought the increase of the QRS duration (117 ms vs.
126 ms), with deterioration of the LVEF (Figs. 1A, B and 2). After con-
firming the effect of preexcitation on left ventricular function, RFCA
of the right anterior AP was successfully performed, resulting in
LVEF improvement (19% vs. 38%), reduction of LVEDD (58.3 mm vs.
54.6 mm), shortening of QRS duration (126 ms vs. 80 ms) and dis-
appearance of preexcitation (Fig. 1C). Echocardiography also showed
disappearance of left ventricle dyssynchrony (Fig. 3). The patient is
doing well with gradual improvement of left ventricular function.
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Discussion

WPW syndrome is caused by an anomalous atrioventricular AP,
and manifests as preexcitation on the surface ECG. Dyssynchronous
ventricular depolarization occurs in WPW patients. Abnormalities of
interventricular septal motion by preexcitation in WPW syndrome
can result in global left ventricular dysfunction, mimicking idiopa-
thic DCMP. Therefore, differentiating between tachycardia-induced
cardiomyopathy and idiopathic cardiomyopathy with coexisting WPW
syndrome is important. Although the pathogenic mechanism, un-
derlying the development of DCMP in patients with WPW syndrome,
is not clearly understood, suggestions are that 1) children with as-
ymptomatic ventricular preexcitation are at risk of developing DCMP
during follow-up, even in the absence of persistent and recurrent ta-
chycardias; 2) after the disappearance of preexcitation, significant
recovery of left ventricular function and reverse remodeling occurs,
suggesting a causal relationship between ventricular preexcitation-
mediated dyssynchrony and the development of DCMP; and 3) left
ventricular dyssynchrony may be more pronounced in the septal and
paraseptal AP, compared with right free-wall and left-sided APs %7

Interestingly, a significant improvement in left ventricular func-
tion occurred after successful catheter ablation of the AP, in our re-
ported case. Preexcitation-mediated left ventricular dyssynchrony
disturbs the myocardial regional workload and wall stress, which may
result in wall motion abnormalities, myocardial perfusion defects, ch-
anges in coronary blood flow, adverse remodeling with progressive
left ventricular dilation and asymmetrical changes in left ventricu-
lar wall thickness."" In contrast to the right free wall pathways, a
septal AP may cause preexcitation of a substantial part of the in-
terventricular septum, inducing dyskinetic septal motion and sig-
nificant left ventricular dyssynchrony."” After a loss of preexcita-
tion, RFCA, in particular, can result in mechanical resynchronizat-
ion, reverse remodeling and improvement of left ventricular func-
tion.?™ After RFCA, shortening of the anteroseptal to posterior wall
delay was noted on echocardiography and synchronous contrac-
tion was demonstrated with beneficial reverse remodeling of the left
ventricle in our case.

In this case, we first attempted pharmacologic suppression of pre-
excitation by amiodarone because of reported effect of amiodarone
on ventricular dysfunction with preexcitation, as well as relatively
high risk of RFCA complications in infants."" Amiodarone showed
the improvement of LV function with suppression of preexcitation.
After confirming the detrimental effects of preexcitation on DCMP,
RFCA of the right anterior AP was successfully performed, resulting
in significant improvement in left ventricular dysfunction. Amiod-
arone can be considered as alternative short term treatment option
for infants with DCMP and WPW syndrome, if too small infants for
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Fig. 3. Time to peak longitudinal velocity images. Echocardiography demonstrated the change of time to peak longitudinal velocity images which are com-
patible with longitudinal dyssynchrony of the left ventricles before RFCA (A) and improved dyssynchrony after RFCA (B). RFCA: radiofrequency catheter
ablation.
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high risk of complications of RFCA. A change in preexcitation (QRS
duration on ECG) in response to amiodarone helps to evaluate its ef-
fect on dyssynchrony of DCMP and to decide RFCA for children with
DCMP and WPW syndrome. We prescribed amiodarone relatively
late, at 5 years of his age, because of a relatively stable clinical state.
However, we now consider early trial of amiodarone, in order to ev-
aluate the effect of preexcitation on left ventricular function in DC-
MP with WPW syndrome. Regardless of the amount of amiodarone,
which is effective for preexcitation suppression, RFCA should be
considered in DCMP children with WPW syndrome at any age be-
cause those with overt ventricular preexcitation are at risk for devel-
oping DCMP in the absence of recurrent and incessant tachyarrhy-
thmia. Regardless of the effectiveness of amiodarone or RFCA, pre-
excitation suppression can initiate reverse remodeling of a dys-
synchronous left ventricle in DCMP with WPW syndrome.
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