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SECTION 1
A 4-year-old girl was seen in the pediatric emergency
department because of a first generalized tonic-clonic
seizure that occurred at school. The seizure was pre-
ceded by a sudden, prolonged attack of unconscious-
ness, lasted 5 minutes, and was followed by
drowsiness.

The parents were first cousins of Algerian descent.
She had an unremarkable family history. Pregnancy
and delivery were uneventful. At age 4, she under-

went bilateral cochlear implantation for congenital
sensorineural deafness.

Neurologic examination was notable for deafness
and marked agitation, which was reported to be
usual by her parents. Psychomotor development was
mildly delayed.

Questions for consideration:

1. What is your evaluation of this first nonfebrile seizure?
2. Would you prescribe a treatment and, if so, which one?
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SECTION 2
When a child is evaluated for a probable first seizure,
it is important to assess if it was really a seizure and if
it was really a first attack. There is currently no test
that proves that a seizure occurred. About half of the
children with a presumed first seizure have had a
prior unrecognized seizure.1 In our patient, it was the
first episode.

After it is established that a first seizure occurred,
it is important to evaluate if it was a provoked sei-
zure. Population-based studies indicate that 25%–
30% of first seizures are “acute symptomatic,”
indicating that they are caused by a brain insult or a
metabolic or toxic disturbance of brain function.2

Among these, syncope that induces seizure is particu-
larly challenging to diagnose. When clinical exami-
nation is normal, routine laboratory testing is
unlikely to be revealing in a child with a first nonfe-
brile seizure.3

Rectal diazepam was prescribed in case of pro-
longed seizure,4 and oral hydroxyzine was started for
psychomotor agitation.

EEG recording was done 1 day after the initial
seizure (figure).

Questions for consideration:

1. What is your conclusion about diagnosis from the EEG?
2. Would you obtain additional tests?

GO TO SECTION 3

Figure EEG recording

EEG was performed 1 day after the seizure (see Section 3 for its interpretation).
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SECTION 3
A few slow spikes were noted in the posterior area of
the EEG, and were considered within the normal
range for her age. The electrocardiogram (ECG)
channel of the EEG recording was suggestive of a
cardiac conduction defect (short PR, long QT). On
the figure, the black bar represents the measure of the
QT space. The red bar represents the RR space
permitting the evaluation of the corrected QT
(QTc � QT/�RR). In her case, the QTC was
�0.7 seconds.

A standard ECG was then performed. A long QT
was confirmed (QTc measured at 0.6 second, normal
value �0.44 second), suggesting a long QT syn-
drome (LQTS). Hydroxyzine was immediately
stopped, being contraindicated in LQTS, and beta-
blocker therapy was started.

The sudden syncopal episode preceding her
first seizure was therefore considered of cardiac or-
igin, and the generalized tonic-clonic movements
were considered to be secondary to transient cere-
bral hypoxia. Congenital deafness associated with
long QT is suggestive of Jervell and Lang-Nielsen
syndrome (JLNS or LQT1), and this was con-
firmed by the identification of a homozygous mu-
tation of the voltage-gated potassium channel gene
KCNQ1.

At follow-up at age 5 years, she looked healthy
and calm. She had not experienced any further syn-
copal episodes. Neurologic examination was normal,
except for bilateral deafness. Psychomotor develop-
ment was within normal range. Her QTc was 0.53
second. Awake and sleep EEG was normal.

DISCUSSION The patient presented with cardio-
vascular syncope, with abnormal tonic-clonic move-
ments due to cerebral hypoxia. This etiology could
have been considered at the emergency department
because of sudden, prolonged unconsciousness pre-
ceding the seizure.

Misdiagnosis of epilepsy is common,5 especially
in children. Clinically, arrhythmic episodes may be
difficult to differentiate from epilepsy on clinical
grounds. Seizure-related cardiac arrhythmias (i.e.,
bradycardia or asystole) have been reported,6 as well
as sudden falls during focal seizures.7 Clinical fea-
tures and EEG recording permit exclusion of the
Panayiotopoulos syndrome that may mimic cardiac
syncope.8 This is a benign, common childhood
epilepsy with autonomic seizures imitating syn-
cope, migraine, or gastroenteritis. Its autonomic
manifestations may include cardiorespiratory
alterations.

A delayed diagnosis of LQTS is unfortunately fre-
quent. Long QT symptoms are often attributed to

alternative diagnoses, most commonly epilepsy.9 In
this child, JLNS was diagnosed. It is caused by ho-
mozygous mutations of the voltage-gated potassium
channel gene KCNQ1 and is characterized by deaf-
ness and a prolongation of the QT interval at base-
line ECG with a high risk of life-threatening
arrhythmias or sudden cardiac death.10

Investigators recently showed that a direct link
may exist between LQTS and epilepsy.11 They found
that patients with LQT2 (KCNH2 mutations) had
more frequent epilepsy than patients clinically evalu-
ated and genetically tested for LQTS, suggesting that
perturbations in the KCNH2-encoded potassium
channel may confer susceptibility for recurrent sei-
zure activity.

Given the potentially preventable mortality of
LQTS, physicians investigating syncope and seizures
should maintain a high index of suspicion for long
QT syndrome as an etiology.

The use of EEG and ECG recordings is often
necessary to make the diagnosis. When personal or
family history of syncope, deafness, or abnormal
ECG is present, the use of drugs that may be re-
sponsible for a prolongation of QTc should be
avoided until the investigations permit exclusion
of a long QT.
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