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Children with Rolandic spikes
and ictal vomiting:
Rolandic epilepsy or
Panayiotopoulos syndrome?
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ABSTRACT − Centrotemporal spikes are the EEG marker of Rolandic epilepsy,
while ictus emeticus is one of the main seizure manifestations of Panayiotopou-
los syndrome. Ictus emeticus has not been reported in Rolandic epilepsy. Out of
a population of 1340 children with focal afebrile seizures we studied 24 chil-
dren who had emetic manifestations in at least one seizure and centrotemporal
spikes in at least one EEG. They were of normal neurological status and had a
follow-up of at least two years after the last seizure. All children had sleep EEG
following sleep deprivation. Two groups of patients were identified. Group A
(12 patients) with EEG centrotemporal spikes only and group B (12 patients)
with centrotemporal spikes and spikes in other locations. In 21 patients, ictal
emetic manifestations culminated in vomiting and in three only nausea or
retching occurred. The commonest presentation was ictus emeticus at onset
followed by deviation of the eyes or staring, loss of contact and floppiness. In
79%, seizures occurred during sleep. Autonomic status epilepticus occurred in
37.5%. The mean age at onset was 5.3 years. Overall analysis of the clinical and
EEG data points out that the vast majority of these patients primarily suffer from
Panayiotopoulos syndrome. Twenty patients (83%) had ictal semiology typical
of Panayiotopoulos syndrome, but five also had concurrent Rolandic symptoms
and four later developed pure Rolandic seizures. The other four patients (17%)
had typical Rolandic seizures with concurrent ictus emeticus. These findings
suggest a link between Rolandic epilepsy and Panayiotopoulos syndrome, the
two most important phenotypes of the benign childhood seizure susceptibility
syndrome.

KEY WORDS: Rolandic spikes, ictal vomiting, ictus emeticus, Rolandic epilepsy,
Panayiotopoulos syndrome, autonomic status.

Correspondence:
A. Covanis
Director of Neurology Department
Agia Sophia Children’s Hospital
11527-Goudi-Athens
Greece
Tel: + 302107751637
Fax: + 302107705785
E-mail: graaepil@otenet.gr

Panayiotopoulos syndrome (PS) is a
recently recognised, idiopathic child-
hood focal epilepsy [1-5]. PS is a be-
nign childhood susceptibility, in some
manifesting with ictal autonomic
symptoms. Ictus emeticus (nausea,
retching, vomiting), occurring in 70%
of the seizures, is often the first symp-
tom at onset. PS is common, affecting
around 6% of children with seizures
[2-6]. Interictal EEG shows spikes from

any electrode location although oc-
cipital and frontal spikes predominate.
One third of the patients do not have
occipital spikes [4-7]. Onset in ictal
EEG may be posterior [8], and less
often anterior [9, 10]. It is for these
reasons that descriptive names of PS,
such as “early onset benign childhood
epilepsy with occipital spikes” [11] or
“early onset benign childhood occipi-
tal lobe epilepsy” [1], are unsatisfac-
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tory as recently detailed by Martinovic [10].
Benign childhood epilepsy with centrotemporal spikes
(Rolandic epilepsy) is another idiopathic childhood focal
epilepsy manifesting mainly with hemifacial seizures and
ictal oropharyngolaryngeal symptoms [12-15]. Cen-
trotemporal spikes are the EEG markers of Rolandic epi-
lepsy. Of the autonomic symptoms hypersalivation is
common [6] but ictal vomiting has not been previously
reported in Rolandic epilepsy.
We studied the occurrence of ictal vomiting in children
with centrotemporal spikes in their EEG.

Patients and methods

The study is based on patients seen in the Epilepsy Center
of Agia Sophia Children’s Hospital in Athens. The Epilepsy
Center has both in- and outpatient clinical and EEG facili-
ties for children with seizures. The hospital is one of the
three major pediatric hospitals in Athens and a referral
center for the central and southern mainland of Greece.
For the purpose of this study, we reviewed the medical
records of 1340 children with single or recurrent focal
seizures seen during the last 18 years [4].

Inclusion criteria

a. Definite ictal emetic manifestations in at least one
seizure
b. EEG centrotemporal spikes (CTS) in at least one EEG.
CTS could occur alone or together with spikes in other
locations. Background EEG should be normal in all except
postictal records
c. Normal development and neurological state, and neu-
roimaging if performed
d. Follow-up at least two years after the last seizure.

Exclusion criteria

a. Abnormal neurological signs, brain imaging or back-
ground EEG
b. Inadequate description of seizures
c. Children seen only once, not having an EEG or not
having adequate follow-up.
Clinical criteria of benign childhood epilepsy with CTS as
defined by the ILAE [12] were not considered to be inclu-
sion criteria.
All authors reviewed the clinical and EEG data; only
patients for whom a unanimous agreement was reached
were included. We analyzed gender, age at onset of sei-
zures, ictal symptomatology, circadian distribution, dura-
tion and frequency of seizures, therapeutic response, final
outcome, family history of epilepsy and EEG findings.

Investigations

Most patients had brain neuroimaging (computed tomog-
raphy, magnetic resonance imaging and, rarely, both),
which, as requested by inclusion criteria, was normal.

All children had EEG studies, often supplemented with
sleep EEG after sleep deprivation. Our practice is to repeat
EEG yearly until normalization of the sleep record. The
sleep record is repeated twice, at short intervals, for con-
firmation before therapy is discontinued. Subsequently,
the patients are assessed yearly for relapses. Most of the
patients had serial EEG for years, even after seizure remis-
sion.

Definitions

• Centrotemporal spikes are defined as very high ampli-
tude sharp and slow wave complexes, unilateral or inde-
pendently bilateral in the central and midtemporal areas,
exaggerated by sleep.
• Occipital spikes are defined as spikes localized in the
occipital electrodes irrespective of amplitude. Occipital
paroxysms are repetitive occipital spikes of high ampli-
tude usually occurring when the eyes are closed.
• Autonomic seizures consist of episodic, altered auto-
nomic function of any type at onset or as the sole mani-
festation of an epileptic event. These may be objective,
subjective or both. They must be distinguished from sec-
ondary (indirect) effects on the autonomic system by other
seizure symptoms [16].
• Autonomic status epilepticus is an autonomic seizure
that lasts for more than 30 minutes [6].

Results

Twenty four (1.8%) of the 1340 patients with focal, afe-
brile seizures fulfilled the inclusion criteria. Fifteen were
boys. The patients were divided in two groups according
to EEG findings: group A comprised 12 patients with CTS
only. Group B comprised 12 patients whose EEG had CTS
and additional spikes in other locations.
Clinical characteristics of patients are shown in table 1.

Family history of seizure or epilepsy

Family history in first degree relatives was positive for
febrile seizures in two cases (8%) and for epilepsy in one
(4%). Twin siblings of two patients did not have seizures.

Clinical manifestations

According to the inclusion criteria, all 24 patients had
ictus emeticus manifestations, which in 21 culminated in
vomiting; in three they were limited to nausea or retching.
The commonest presentation found in 20 patients was
onset with ictus emeticus, followed by deviation of the
eyes or starring, loss of contact and floppiness. Half of
them ended with convulsions. Ictal vomiting could be
mild or severe, short or prolonged, occurring at onset or
during the progression of the seizure, once or repeatedly.
Pallor was commonly reported. In 19 children (79%) sei-
zures occurred only during sleep.
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Classification of patients according to seizure type

a. Fourteen patients (58%) only had seizures typical of
Panayiotopoulos syndrome that is seizures characterized
by ictus emeticus, deviation of the eyes or eye opening
and impairment of consciousness. Seven belonged to
group A and 7 to group B. One case from group A and two
from group B had concurrent oropharyngolaryngeal mani-
festations. Of two additional patients (8%) with this type of
seizure, one experienced febrile status epilepticus at the
age of 7 years and the other, a single afebrile motor
seizure.
b. Four cases (17%) initially had the above type of sei-
zures (two with and two without Rolandic features) fol-
lowed by the occurrence of typical Rolandic seizures after
a period of 3 months to 3 years. The two patients with
Rolandic features belonged to group A.
c. Four cases (17%) had only typical Rolandic seizures
with concurrent ictal vomiting (three cases) or nausea
(1 case). One patient belonged to group A and three
patients to group B.

Duration of seizures

Duration of seizures varied from 1 minute to 2 hours. In
12 patients duration was < 5 minutes and in three ranged
5-20 minutes. The other nine patients had lengthy sei-
zures, over 30 minutes.

Autonomic status epilepticus

Nine patients (38%) had seizures lasting longer than half
an hour (range: 30-120 minutes; mean 45 minutes); con-
stituting autonomic status epilepticus (ASE). Six were from
group A and three from group B. ASE occurred once in six
patients, twice in two and three times in one patient. This
last patient did not have brief seizures. In five cases, ASE
was the first seizure, and in the rest a single epileptic event.
Ictal vomiting (six patients) or nausea (one patient) were
the main manifestations at the beginning of ASE. Another
child started with hypersalivation, eye and head deviation,
but vomiting occurred only near the end of the status. In
the remaining child, emetic symptoms were apparent at
onset. Eye deviation or staring, floppiness and unrespon-
siveness ensued in all instances but only two ended with
generalized convulsions. Age at status was 2.5-13 years
(mean ± SD = 6.4 ± 2.9).

Number of seizures

Four (17%) of the total 24 patients had a single seizure.
Group A: Eleven patients had 1-6 seizures (mean ± SD =
3 ± 2). The remaining patient was a girl with many seizures
between 5 and 10 years of age. Her brain CT and MRI
scan were normal and she has been now seizure-free for
8 years.
Group B: All 12 patients had 1-10 seizures (mean ±
SD = 5 ± 3).

Seizures during febrile illness

Three children (13%) developed seizures during febrile
illnesses at the age 5 to 8 years. This happened once in
two cases and seizures were described as generalized
tonic-clonic, lasting 5 minutes in one and 30 minutes in
the other. In both cases this was their last epileptic event
and happened while on carbamazepine. The third child
had two febrile focal clonic seizures lasting 10 minutes at
the age of 5 and 8 years and two afebrile seizures at eight
and 10 years.

EEG findings

Each patient had on average 5 ± 3 EEGs ranging from
1 – 14. EEG follow-up ranged from 6 months to 9 years
(mean ± SD = 5 ± 3 years). Only two patients had a single
EEG. According to the inclusion criterias all patients had
one or more EEGs with centrotemporal spikes accentuated
by sleep. These were bilateral in 14 cases (58%) with
shifting side emphasis over the years of EEG monitoring,
right-sided in seven (29%) and left-sided in three (13%).
All 12 patients in Group B also had occipital epileptiform
activity in the same or another record. No other epilepti-
form abnormalities were found. Nine had repetitive oc-
cipital spike morphologically identical to centrotemporal
spikes and activated by sleep, two had classical occipital
paroxysms blocked by eye opening and one had small and
infrequent occipital spikes. In six cases with adequate EEG
follow-up, occipital spikes were found only in a single
record, between the ages of 4 to 9 years, while centrotem-
poral spikes occurred consistently between the ages of
3.5 to 12 years.
Eleven patients (belonging to both groups) were
followed-up until normalization of awake and sleep
records in repeated examinations. EEG normalization oc-

Table I. Clinical characteristics in each group

Group A
(n = 12)

Group B
(n = 12)

Total
(n = 24)

Male/Female 5/7 10/2 15/9

Age at 1st seizure (years) 5.7 ± 2.8 (1.2-12.5) 4.9 ± 1.6 (2.5-7.5) 5.3 ± 2.3
Age at last seizure (years) 7.8 ± 3.0 (2.5-13) 7.2 ± 2.5 (4.2-12) 7.5 ± 2.7
No of seizures/patient 3.2 ± 1.6 (1-6) 4.7 ± 2.9 (1-10) 4 ± 2.4
Autonomic status 6/12 3/12 9/24
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curred after a seizure-free period of one month to 5 years
(mean ± SD = 3.2 ± 2.2 years) and at an age from 6 to
16 years.

Treatment and prognosis

Follow-up ranged from two to 14.5 years (mean ±
SD = 7 ± 4.2 yrs). According to the inclusion criteria, all
patients were seizure-free for at least two years after their
last seizure.
Of the 24 patients, 17 were treated; mainly with carbam-
azepine alone (15 patients) or combined with sodium
valproate (one patient) or lamotrigine (one patient).
Ten patients had relapse seizures, which were of short
duration, during treatment. Two relapsed with fever and
one during carbamazepine withdrawal; in all three pa-
tients this was their last seizure. All children with relapses
during treatment have now been in remission for at least
2 years and 6 of them are unmedicated.

Prognosis of autonomic status epilepticus

Nine patients with ASE had a 2-12 years follow-up
(mean ± SD = 6 ± 3.6 years). The active course of sei-
zures in these patients was from one month to 7.5 years
(mean ± SD = 3 ± 2.9 years). Seven cases were followed
by repeated EEGs until normalization of awake and sleep
records; that happened between the age of 10 to 16 years
(mean ± SD = 11.6 ± 3.2 years).

Discussion

The 24 patients in this report have according to the inclu-
sion criteria EEG features of Rolandic epilepsy and a
prevalent clinical feature of Panayiotopoulos syndrome.
Where should these patients be classified ? Overall analy-
sis of the clinical and EEG data points out that the vast
majority of these patients primarily suffer from Panayioto-
poulos syndrome. Thus, based on ictal manifestations,
three groups emerged. Firstly, the majority (67%) had ictal
semiology typical of PS. Secondly, 17% with initial sei-
zures typical of PS later developed typical Rolandic sei-
zures. Thirdly, 17% had typical Rolandic seizures with
concurrent ictus emeticus. Of 18 patients with seizures
typical of PS, five (28%) also had concurrent Rolandic
symptoms as previously reported [6, 7, 17].
Occurrence of autonomic status epilepticus was very high
(37%) and in all cases symptomatology was typical of
Panayiotopoulos syndrome. None of the 13 instances of
ASE in nine patients had the form of status epilepticus
described in patients with Rolandic epilepsy [12-15].
It appears that clinical manifestations do not depend on
whether the EEG centrotemporal spikes occur alone or
with occipital spikes. Although the number of patients is
small, the two groups did not differ in age at first and last
seizure, duration of active seizure period, seizure type and

incidence of autonomic status epilepticus. Further, of the
majority group with seizures typical of PS, half of them had
CTS alone and the other half CTS and occipital spikes.
Prognosis was excellent irrespective of clinical and EEG
features. All but one patient had fewer than ten seizures in
total with four of them having a single seizure. Only one
patient had many seizures before remission at the age of
10 years. All patients were free of seizures for at least
2 years from their last seizure. However, 10 of 17 treated
patients (59%) had relapse seizures, which in some cases
were the last clinical event.
Our findings corroborate and extend previous reports
documenting overlapping features of Panayiotopoulos
syndrome with Rolandic epilepsy [2-7, 17-21] and the
EEG variability of PS regarding spike localizations [2-7,
20, 21]. Thus, we have confirmed that in children with PS
occipital spikes may not be present and seizures may
associate symptoms reminiscent of Rolandic Epilepsy.
Some children with PS may later present with typical
Rolandic seizures.
In addition to confirming previous research, the present
study is unique in that it observed that the clinical mani-
festations of Panayiotopoulos syndrome may occur in
children with centrotemporal spikes alone (half of our
cases) without other occipital or extra-occipital spikes.
Further, four of our patients (16%) had solely Rolandic
seizures with concurrent ictus emeticus. One of them had
centrotemporal spikes only and the other three had addi-
tional occipital spikes. This has not been previously re-
ported.
Our findings and those of other authors [2-7, 17-21]
suggest a pathogenetic links between Panayiotopoulos
syndrome and Rolandic epilepsy which are the two main
phenotypes of a benign childhood seizure susceptibility
syndrome [14, 22]. M
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