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Letter to the Editor

The differential diagnosis of primary electrical diseases from
seizures in childhood
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Dear Sir,
The recent diagnosis of a catecholaminergic poly-
morphic ventricular tachycardia in a young boy,
considered for several years as epileptic, and
whose sister died suddenly after a long history of
refractory anti-epileptic, has encouraged us to write
this letter. Cardiac channelopathies appear to be
often underdiagnosed, especially during childhood.
We focus here on their relevance to seizures in
children, and the importance of considering and
investigating them as a differential diagnosis from
epilepsy.

Clinical data supports the notion that those
suffering from epilepsy have a two- to three-fold
increase of premature death than those without
epilepsy. The most common mode of sudden and
unexpected death, in fact, is epilepsy. The patho-
physiology of this happening in epileptics remains
obscure, but cardiac arrhythmias are likely to play a
role during seizures.1

Cardiac channelopathies, principally represented
by the congenital long QT syndrome, Brugada
syndrome, and catecholaminergic polymorphic
ventricular tachycardia, are a group of inherited
primary electrical diseases predisposing to sudden
cardiac death by ventricular arrhythmias occuring in
structurally normal hearts.2 They are sometimes
misdiagnosed as epilepsy, especially during child-
hood, as arrhythmia-related syncope can lead to
convulsions.

Evidence supporting the possible misdiagnosis of
long QT syndrome as epilepsy is now well
documented.3–6 Brugada syndrome and catechol-

aminergic polymorphic ventricular tachycardia can
also present as seizures in childhood. Primary
electrical diseases, however, remain underdiagnosed.
When properly diagnosed, anti-arrhythmic treat-
ment can efficiently prevent sudden cardiac death,
while familial screening can lead to early diagnosis
of asymptomatic relatives. That is why investiga-
tions of seizures in a child should include a 12-lead
electrocardiogram at rest, and also during exercise
should the seizures occur in an adrenergic context,
such as exercise, emotion, or stress.

Brugada syndrome is characterized by a elevation
of the ST segments in the right precordial leads, and
carries a predisposition to sudden cardiac death,
particularly in children and young adults. Its affects
from 1 to 5 per 10,000 inhabitants worldwide.7

Ventricular arrhythmias typically occur at rest,
especially while sleeping.7 Fever represents the most
important precipitating factor for arrhythmic events
in children, and life-threatening arrhythmias can
masquerade as febrile seizures.8,9 It has been diagnosed
in patients with a history of drug-resistant
seizures.10,11

Catecholaminergic polymorphic ventricular tachy-
cardia is characterized by stress-induced ventricular
tachyarrhythmias, and usually occurs during child-
hood. If untreated, the estimated mortality is from
one-third to one-half of those afflicted before the
age of 30 years.12,13 The resting electrocardiogram is
normal. Diagnosis is through the exercise electro-
cardiogram, which shows a typical bidirectionnal
ventricular tachycardia.12,14 Family history is posi-
tive in three-quarters of cases, and almost half of
the afflicted children are initially considered to be
epileptic, and are often treated as such for several
times without control of attacks.15
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should all be investigated, therefore, as part of the
differential diagnosis of paediatric seizures. A family
history of seizures is not indicative of epilepsy, as it
can be due to misdiagnosed inherited arrythmias.
We submit, therefore, that a cardiological assess-
ment of presumed epileptic children should always
be considered, especially in case of drug-refractory
seizures, and in case of a family history of seizures or
sudden death.
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