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Introduction
Brugada syndrome (BrS) is a primary electrical disease of
autosomal dominant inheritance, characterized by coved-
type ST-segment elevation in the right precordial leads and
increased risk of sudden cardiac death.1 Although the initial
description included 3 children in a series of 8 patients,2 the
prevalence of BrS in pediatric populations was extremely low
(0.0098%) in subsequent studies compared to adults in the
fourth or fifth decade of life (range 0.14%–0.7%).3 We report
the case of a 3-year-old boy with highly symptomatic BrS,
focusing on the feasibility and safety of combined epicardial
substrate ablation of the right ventricular outflow tract
(RVOT) and implantation of an epicardial implantable
cardioverter-defibrillator (ICD).

Case report
A 3-year-old boy (height 103 cm, weight 14 kg, body surface
area 0.63 m2) presented for the first time at the emergency
department of another center with dyspnea, diaphoresis,
and cyanosis. Electrocardiography (ECG) showed a sus-
tained monomorphic ventricular tachycardia (MVT) at

250 bpm (Figure 1A). The tachycardia was successfully car-
dioverted to sinus rhythm with a 50-J direct current shock
after failure of intravenous procainamide. Cardiac magnetic
resonance imaging ruled out myocardial structural disease
and coronary arteries anomalies. The patient was treated
with intravenous amiodarone (at a loading dose) and later dis-
charged on oral maintenance dose of 25 mg/Kg. Three
months after the initial presentation, the patient was readmit-
ted to the emergency department with a feverish upper respi-
ratory system infection, and ECG showed fast MVT with
markedly broader QRS complexes. The sustained fast ven-
tricular tachycardia (VT) degenerated into ventricular fibril-
lation (VF), and an external direct current shock was
immediately delivered to restore sinus rhythm. The diagnosis
of BrS was established at that time, based on type 1 Brugada
pattern on the 12-lead ECG record post shock (Figure 1B). A
proarrhythmic effect of amiodarone was considered, so amio-
darone was replaced by quinidine, which was gradually
titrated from 2 mg/kg to 20 mg/kg over a 7-day period. The
patient was referred to our center in Brussels for further
investigation because medical treatment with quinidine failed
to prevent VT recurrences. Given this electrical instability, an
epicardial substrate RVOT ablation was performed via a left
thoracoscopic approach as previously reported.4 Because of
the small size of the child’s thorax and the presence of 3 ports
on the left hemithorax used for thoracoscopic access, surface
ECG leads V4 through V6 could not be placed during the pro-
cedure; therefore, a complete 12-lead ECG could not be
obtained not available in the perioperative setting. Before
the ablation was started, neither VT nor VF could be induced.
The programmed electrical stimulation protocol that we
adopted, previously reported by Brugada et al,5 consists of
3 basic pacing cycles of 8 beats (at 600, 500, and 400 ms
[S1]) with 1–3 ventricular extrastimuli (S2–S4), from a single
site of stimulation in the right ventricular apex. The minimum
coupling interval of S2–S4 was set to 200 ms. The target area
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was identified with the patient under ajmaline infusion, as
described by Nademanee et al,6 using a decapolar catheter
(ViaCath NG 10, standard [curve D], Biotronik, Berlin,
Germany) connected to an EnSite Cardiac Mapping System
(St. Jude Medical, Minneapolis, MN), and a voltage map
was obtained. At 0.5 mg/kg ajmaline dose, fractionated,
low-voltage, and delayed potentials appeared on the anterior
wall of the RVOT (Figure 2A). Ablation of the entire region
was performed using a bipolar unidirectional radiofrequency
linear device (Coolrail, AtriCure Inc, West Chester, OH) un-
til all substrate abnormal low-voltage fractionated signals had
been eliminated (Figure 2B and Supplemental Video 1). The
right bundle branch block morphology of the clinical VT on
the surface 12-lead ECG (Figure 1A) could have suggested a
different origin site rather than the RVOT.7 However, the
epicardial voltage map showed a unique area of low and

KEY TEACHING POINTS

� Symptomatic Brugada syndrome (BrS) occurring
during a young age is a rare but malignant
condition related to a very high risk of future
arrhythmic events and sudden cardiac death.

� Concomitant epicardial right ventricular outflow
tract ablation and implantable cardioverter-
defibrillator implantation with epicardial leads can
be a safe, feasible, and effective approach for
symptomatic BrS patients.

� This novel combined procedure seemed to be safe,
feasible, and effective in a 3-year old child.

Figure 1 A: Twelve-lead electrocardiogram shows a ventricular tachycardia at 250 bpm.B: Twelve-lead ECG shows type 1 Brugada pattern evident in lead V2

after direct current shock.
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