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Congenital long QT syndrome (LQTS) is the most common inherited arrhythmia, fatal arrhythmias
are the main causes of sudden death, and often induced by the premature ventricular contractions
(PVCs). Ablation of the triggering PVCs may eliminate the fatal arrhythmias and prevent the sudden
death in patients with LQTS. We report a 19-year-old boy diagnosed with type 3 LQTS, frequent fatal
arrhythmias induced by PVCs with the identical QRS morphology. Successful ablation of the triggering
PVCs was done and a single-chamber implantable cardioverter defibrillator (ICD) was implanted.
There was no fatal arrhythmia events recorded by ICD during 29-month follow-up. Catheter ablation
was the effective method to eliminate the fatal arrhythmias through ablation of the triggering PVCs
in the present LQT3 patient.
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Congenital long QT syndrome (LQTS) is the most
common inherited arrhythmia with genetic ori-
gins and risk of sudden cardiac death. The cause
of death is exclusively due to fatal arrhythmias,
typically torsades de pointes (TdPs). The corner-
stones of the management of LQTS have been beta-
blockers to suppress adrenergic initiated TdPs and
implantation of a defibrillator to minimize mortal-
ity. However, beta-blockers do not always work
effectively, such as type 3 LQTS (LQT3). Haissa-
guerre et al.1 reported the success of mapping and
ablation of ventricular fibrillation associated with
LQTS, but few reports have been published since
then. The present case demonstrated that radiofre-
quency catheter ablation (RFCA) may be the effec-
tive way to eliminate fatal arrhythmias through ab-
lation of the triggering premature ventricular con-
tractions (PVCs).
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CASE REPORTS

A 19-year-old boy was admitted to Peking Union
Medical College Hospital after repeated sudden
cardiac arrest (SCA) with cardiopulmonary resus-
citation and defibrillation. He survived over ten
syncope attacks during the 2-week hospital stay-
ing and his ECG revealed polymorphic ventricu-
lar tachycardia resembling TdPs which was termi-
nated by defibrillation every time. He was healthy
in the past. No family history of syncope or SCA
was noted. His serum myocardial enzymes (cre-
atine kinase, creatine kinase-MB, and troponin I)
were normal. The echocardiography and cardiac
magnetic resonance imaging showed normal car-
diac morphology and function. His ECG showed
prolonged QTc interval of 496 ms and ST-T ab-
normality (Fig. 1) at rest. All recorded TdPs and

C© 2012, Wiley Periodicals, Inc.
DOI:10.1111/j.1542-474X.2012.00515.x

394



A.N.E. � October 2012 � Vol. 17, No. 4 � Cheng, et al. � Long QT Syndrome � 395

Figure 1. ECG showed prolonged QTc interval of 496 ms and ST-T abnormality.

Figure 2. TdPs initiated by the PVCs with QRS morphology indicating right ventricular origin.

ventricular fibrillation were preceded by PVCs
with the identical QRS morphology indicating right
ventricular origin (Fig. 2). Genetic analysis re-
vealed a c.3578G>A (R1193Q) heterozygous mu-

tation in the exons 20 of SCN5A gene (Fig. 3).
Therefore, LQT3 was diagnosed. RFCA of the trig-
gering PVCs was the only possible way to elimi-
nate the fatal arrhythmias due to the absence of
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Figure 3. Genetic analysis revealed a c.3578G>A (R1193Q) heterozygous mutation in the exon 20
of SCN5A gene.

Figure 4. Pacing at the anterior lateral free wall of right ventricle just beneath the tricuspid annulus produced
QRS morphology (right) perfect match with the spontaneous PVCs (left).

effective agents for LQT3. The target site was lo-
calized by pace mapping in combination of ac-
tivation mapping. Pacing with ablation catheter
(4-mm-tip quadripolar ablation catheter equipped
with a thermocouple, Biosense-Webster, Diamond
Bar, CA, USA) at the anterior lateral free wall of
right ventricle just beneath the tricuspid annulus

produced QRS morphology perfect match with the
spontaneous PVCs (Fig. 4). After applications of
RFCA with a temperature of 55–60◦C at a maxi-
mum power of 50 watts, no PVCs were induced
anymore by programmed ventricular stimuli even
with isoproterenol. Subsequently, a single-chamber
implantable cardioverter defibrillator (ICD) was
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implanted. There were no syncope or SCA attacks
as well as fatal arrhythmia events recorded by ICD
during 29-month follow-up.

DISCUSSION

The presence of a G-to-A mutation in exon 20
of SCN5A, which causes the substitution of an
arginine (R) for a glutamine (Q) at position 1193
(R1193Q), has recently been identified in patients
with LQTS and Brugada syndrome (BS).2–6 How-
ever, BS is characterized by a unique ECG pattern
of right bundle branch block with ST elevation in
the right precordial leads and can result in malig-
nant ventricular tachycardia and sudden cardiac
death. The LQTS is also at risk of sudden death due
to torsade de pointes ventricular arrhythmias and
characterized by prolonged QT interval (or QTc)
on all the 12 ECG leads. The QTc interval of the
present case was significantly prolonged on all the
12 ECG leads and previous reports2–4 showed the
common SCN5A mutation R1193Q causing LQTS-
type electrophysiological alterations of the cardiac
sodium channel in Chinese with the diagnosis of
LQT3, therefore, the present case was diagnosed
with LQT3.

To the best of our knowledge, only a small num-
ber of patients with LQTS have ever been reported
of successful ablation so far. RFCA has the impor-
tant role in reducing the occurrence of the fatal
arrhythmias events, especially for LQT3 due to
the absence of effective agents. The ablation target
mainly focused on the triggering PVCs.7,8 Previous
studies9,10 reported the favorable long-term results
of RFCA in the majority of cases. The long-term
result of the present case was also well. Although
we did not modify the substrate, no further fatal
arrhythmias recurred, indicating the key role of the
triggering PVCs in initiating the fatal arrhythmias.

CONCLUSION

RFCA is the effective method to eliminate the
fatal arrhythmias through ablation of the triggering
PVCs in the present LQT3 patient.
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