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Video-EEG documented
lengthy seizure

in Panayiotopoulos syndrome:
clinical manifestations

may be inconspicuous
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ABSTRACT - A 4-year-old boy had an autonomic seizure of Panayiotopou-
los syndrome during video-EEG recording. Interictal EEG showed multifocal
spikes in the centrotemporal and left posterior regions. Ictal electrographic
onset included fast rhythms in the left posterior regions progressing to a
mixture of high-amplitude spikes and fast and slow rhythms, bilaterally. The
clinical symptoms (sighing, arousal with eyes opening, eye-deviation, and
emesis with possible alteration of consciousness) started two minutes after
the electrographic onset. These symptoms were mild and their characteri-
sation as epileptic seizure behaviour would have been difficult without the
ictal EEG documentation. The clinical manifestations of the child’s previ-
ous epileptic seizures were mainly from the Rolandic area. [Published with
video sequences]

Key words: Panayiotopoulos syndrome, Rolandic epilepsy, ictal EEG, clinical
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Panayiotopoulos syndrome (PS) is
a childhood-related syndrome ren-
dering patients susceptible to auto-
nomic seizures and autonomic sta-
tus epilepticus (Ferrie et al., 2006;
Ferrie et al., 2007). PS has been
recognised by the ILAE (Berg et al.,
2010) and confirmed in indepen-
dent studies of over 700 children
(Caraballo et al., 2007; Ohtsu et al,,
2008; Hirano et al., 2009; Specchio
et al., 2010a). PS affects around 13%

of children, 3-6 years old, with one
or more non-febrile seizure, and
6% of the age group 1-14 years
(Panayiotopoulos, 2002). Onset is
commonly between ages 3-6 years
(76%) and usually presents with
infrequentand lengthy seizures that
mainly occur in sleep (70%). Clinical
manifestations consist of an unusual
seizure constellation of largely auto-
nomic symptoms, alone or together
with behavioural changes, unilateral
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deviation of the eyes, and other more conventional
ictal symptoms. Commonly, the seizures start with
autonomic manifestations (81%), which are mainly
emetic (72%). Autonomic status epilepticus occurs in
half of all patients.

The interictal EEG findings are variable, from nor-
mal to multifocal spikes, and also change significantly
between serial EEGs. Occipital spikes are common but
notnecessary for diagnosis. Frontal or centro-temporal
spikes may be the only abnormality. Generalised dis-
charges may occur alone or together with focal spikes.
The level of misdiagnosis of PS is high because symp-
toms may be misinterpreted as encephalitis, cyclical
vomiting syndrome, atypical migraine, and gastro-
enteritis (Covanis, 2006; Michael et al., 2010).

The ictal semiology of PS is based mainly on descrip-
tions by patients and witnesses. This, together with the
fact that seizures are mainly nocturnal, could explain
the variationsamong authors regarding the prevalence
of thevarious ictal symptoms. Furthermore, because of
its unusual clinical manifestations, a few authors even
now doubt its existence (Appleton et al., 2010), based
on unsubstantiated evidence (Ferrie and Livingston,
2010). Ictal EEG and, in particular, video-EEG are used
as the gold standard to clarify these matters. In PS, as
is the case for Rolandic epilepsy, only 20 cases with
reported ictal EEGs are available, due to the fact that
patients have only single or rare seizures (Specchio
et al., 2010b).

We present a case of a child with a video-EEG record-
ing of an autonomic seizure of PS, demonstrating that
ictal manifestations may be inconspicuous or misinter-
preted as non-epileptic symptoms.

Case report

A boy, born in September 2007, had a lengthy epileptic
seizure during an EEG after partial sleep deprivation
in February 2012. Birth and development were normal
and he had a normal MRI scan. His father had a single
nocturnal seizure at age 10 years.

The EEG was planned following four epileptic seizures
during sleep over a period of two years. The first
couple of seizures were described as starting with
left arm jerking, progressing to a generalised convul-
sion. The second seizure (eight months prior to the
EEG) occurred when he was febrile and was associat-
ed with left-sided Todd'’s paralysis. The third seizure,
five months later, was observed from the start and
described as: “It started with the left arm jerking up
and down slowly, and then the right arm. He appeared
unresponsive with eyes open, staring and vomiting a
little. The episode lasted about 20 minutes and was
stopped with rectal diazepam.” In the fourth seizure
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(one month prior to the EEG), “lip smacking” was
noted. Also “speech was slurred while recovering and
he was very sleepy afterwards”.No medication was pre-
scribed. The diagnosis of possible Rolandic epilepsy
was considered by the referring paediatrician.

Clinical and EEG manifestations

The child had been partially sleep-deprived for the test.
He was sick in the car on the way to the department, but
appeared alert and well on arrival; the parents agreed
that he should take the prescribed melatonin in order
to help him sleep during the recording.

The boy was alert and cheerful at the start of the
recording. The interictal EEG in the awake and sleep
recording showed frequent high-amplitude multifocal
spikes on a normal background. These localised inde-
pendently to the right (maximal C4) and left (maxi-
mal C3) centrotemporal and left occipital electrodes
(figure 1 and video 7). The right C4 spikes were more
frequent and nearly continuous. The left posterior
spike was not as frequent but of higher amplitude
with maximal fluctuation between O1 and P3 elec-
trodes. Photic stimulation and hyperventilation did not
enhance the discharge.

An electroclinical seizure was recorded from stage 2
sleep (figure 1 and video 2). The onset of the elec-
trical discharge was subtle with low-amplitude fast
activity superimposed over the left posterior (maxi-
mal O1) background rhythms, leading to continuous
focal high-amplitude fast spike-and-wave discharge
that progressed over the left posterior cortex, later
becoming bilateral. Interictal centrotemporal spikes
continued on the right for around 20 seconds from
ictal onset. When the clinical change appeared, two
minutes from the electrical onset, the ictal abnormal-
ity of fast rhythms, spikes, and slow waves increased
in amplitude and appeared more widespread, but
remained of higher amplitude over the left posterior
regions.

The first clinical manifestation occurred 2:06 minutes
into the ictal discharge with a sigh, while the child was
still asleep, lying on his left side. Twenty-four seconds
later, he slowly opened his eyes and awoke. He nodded
to his parents who were asking him if he was alright,
and he outstretched his right arm towards them who
were on his left side. He appeared slightly dazed and
his parents continued to ask him how he was feel-
ing; he answered appropriately by nodding his head
slowly. He then correctly followed the instructions of
the technician to turn on to his back and wave at the
camera. While he waved, his eyes deviated to the right
for around 10 seconds and he frowned, before turning
his eyes towards his parents on his left side, but not
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Figure 1. EEG samples showing the interictal EEG with eye closu
(middle section), and the postictal EEG (lower section). An average
showing heart rate.

looking directly at them. Also, intermittently, his eyes
deviated to the right (away from his parents), and he
sighed a couple of times and frowned.

At 3:52 minutes into the seizure, he complained that
his “tummy hurt” and wanted to go to the toilet. His
mother asked him if he was going to be sick, he was
unsure but again asked to go to the toilet. During

re (upper section), the ictal onset and progression of the seizure
montage was used to display the EEG activity with one ECG channel

this period, he correctly answered simple questions
regarding his age and about his brother (video 3). He
also gave his age using his fingers. However he con-
tinued to appear languid with eyes fixed to the right,
occasionally sighing and frowning. At5:13 minutes into
the seizure (still showing seizure activity, bilaterally),
the recording was stopped in order to allow the child to
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go to the toilet. He walked to the toiletaccompanied by
his father. He vomited a little, felt better, and was able
to walk back in to the recording room noticeably more
alert and smiling, though he was still sleepy and felt a
little sick. By the time the EEG recording was resumed
6:46 minutes later, there was no ictal seizure activity
but the EEG background was moderately slow, espe-
cially posteriorly, on the left more than the right (with
infrequent multifocal spikes), as the child appeared
drowsy (figure 1 and video 4). The recording contin-
ued for a couple of minutes and he was then left to go
back to sleep and awoke 2-3 hours later when, after ini-
tially appearing sleepy, he quickly became more alert
and reported feeling better. He had something to eat
before going home.

There was no change in his breathing pattern during
the seizure, at least as seen on video. The ECG rate was
calculated retrospectively from 10-second samples at
different stages of the recording, as follows: resting
rate (awake; 90-110 bpm), sleep (90-100 bpm), electro-
graphic ictal onset (90-100 bpm), clinical onset (patient
sighed; 90-100 bpm), opening eyes (90-100 bpm),
answering questions (110-120 bpm), going to the toilet
(120-130 bpm), returning from the toilet (100-110 bpm),
and at the end of the recording (awake/drowsy; 90-
100 bpm).

Discussion

This child fulfils the diagnostic criteria of PS which
occurs in children with normal neurodevelopment
but with at least one autonomic epileptic seizure
and at least one abnormal EEG with focal spikes
(Koutroumanidis et al., 2012). The recorded seizure
could only be classified as an autonomic seizure,
which, by definition, is “characterised by altered auto-
nomic function of any type at seizure onset or in which
manifestations consistent with altered autonomic
function are prominent (quantitatively dominant or
clinically important), even if not present at seizure
onset. The altered autonomic function may be objec-
tive or subjective or both” (Ferrie et al., 2007).

The video-EEG recording of the autonomic epileptic
seizure of this child adds to the literature of previous
reports which include 20 recorded autonomic seizures
in PS (Beaumanoir, 1993; Vigevano and Ricci, 1993;
Vigevano et al., 2000; Oguni et al., 2001; Demirbilek
and Dervent, 2004; Koutroumanidis et al., 2005; Parisi
et al., 2005; Battaglia et al., 2007; lannetti et al., 2009;
Specchio et al., 2010b; Gonzalez-Duarte et al., 2011).
For details, see the recent report and detailed review
by Specchio et al. (2010b). All these recorded seizures
occurred while the children were asleep. The onset
of the electrographic ictal discharge was mainly occi-
pital (seven cases) or frontal (seven cases). The first

Video-EEG of Panayiotopoulos syndrome

clinical manifestation, which appeared long after the
electrographic onset (1-10 minutes), usually consisted
of opening of the eyes as if the children were waking
up. There were no other abnormal seizure move-
ments such as tonic or clonic movements, or eyes
rolling or flickering. At this stage, usually the children
responded, often correctly, to simple questions. On
many occasions, tachycardiawas the first objective sign
when ECG was recorded. Vomiting was a commonictal
symptom occurring at any stage of the seizures but not
as the first clinical manifestation. Seizures associated
with ictal vomiting did not have any particular localisa-
tion or lateralisation. Vomiting occurred mainly when
the ictal discharges were more diffuse than localised.
Sometimes only retching without vomiting occurred
and on a few occasions vomiting did not occur. Other
autonomic manifestations included mydriasis, pallor,
cyanosis, tachypnea, hypersalivation, and perspiration
at various stages of the ictus. Of non-autonomic mani-
festations, deviation of eyes to the right or left occurred
before or after vomiting without any apparent EEG
localisation; this was present in seizures starting from
the occipital or frontal regions.

In our case, the clinical manifestations during the ictal
electrographic discharge were, in order of appearance:
a sigh, eyes opening upon awakening, eye deviation,
and nausea and vomiting with probably some mild
alteration of consciousness. The parents commented
that although they felt something was wrong with their
child, they did not recognise the event as a seizure.
After being told that this episode with minor clinical
change was an epileptic seizure, there was conside-
rable parental anxiety, consistent with the findings
of Valeta (2005) for benign childhood epilepsies and
mainly PS.

A sigh was the first ictal clinical manifestation with no
other apparent change in respiratory rhythm. Sigh is
a respiratory manifestation which has been reported
only as a postictal symptom in temporal lobe epilepsy
(Foldvary et al., 1997). It presents commonly during
sleep and can also present in sleep in normal people
and infants. It is probably generated in the respira-
tory network in the pre-Botzinger complex of the
medullary respiratory network (Schwarzacher et al.,
2011). Subsequent symptoms were eyes opening and
awakening, during which the child was very respon-
sive and able to correctly answer the various questions
asked by the technician and parents, similar to any
child immediately after normal awakening from sleep.
Consciousness probably remained intact during the
whole seizure, though some mild confusion could not
be excluded. Eye deviation to the right was clearly an
abnormal symptom, but this was not associated with
any other eyeball or eyelid clonic or tonic movements.
The final symptoms were nausea, retching, and vomit-
ing. The child was able to walk to the toilet to vomitand
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on return, six minutes later, he looked and behaved
normally. At this stage, the ictal EEG discharge had also
ceased.

The recorded seizure started from the left occi-
pital region, though his interictal EEG also showed
numerous centrotemporal spikes which continued
even after the onset of the ictal electrographic
discharge.
Anotherinteresting findingis that, previously, the child
had had other epileptic seizures with mainly clini-
cal manifestations of focal motor seizures from the
Rolandic area, however, there was not a single element
of Rolandic involvement in the recorded autonomic
seizure, eitheratictal EEG onsetor with regards to clini-
cal symptoms. This is consistent with the notion that PS
and Rolandic epilepsy share a close pathogenetic rela-
tionship (Panayiotopoulos, 2002). Indeed, autonomic
seizures of PS may present with clinical symptoms of
Rolandic epilepsy, moreover, the same child may inde-
pendently have both typical Rolandic and autonomic

Legends for video sequences

Video sequence 1.

Interictal recording: the patient is alert, pointing to
pictures around the room, with closing of the eyes.

Video sequence 2.

Ictal and clinical onset of seizure: the patient is
asleep at electrographic onset and clinical onset (a
sigh) follows before the patient opens his eyes and
reaches for his parents for comfort.

Video sequence 3.

Ictal EEG: the patient is asked simple questions
during the seizure, which he is able to answer
appropriately, he then complains that his “tummy
hurts” and asks to go to the toilet.

Video sequence 4.

Postictal EEG: the patient returns from the toilet
appearing more alert and smiling.

Key words for video research on
www.epilepticdisorders.com

Syndrome: Panayiotopoulos syndrome

Etiology: idiopathic

Phenomenology: autonomic seizure; vomiting
(ictal)

Localization: not applicable

seizures (Panayiotopoulos, 2002; Covanis et al., 2003;
Caraballo et al., 2007; Ohtsu et al., 2008; Specchio et al.,
2010a).

This video-EEG documented seizure indicates that
some children with PS may have inconspicuous clini-
cal manifestations that may be overlooked by parents,
suggesting that the prevalence of PS may be higher
than is currently estimated. [J
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