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We studied childhood epilepsy with occipital paroxysms (CEOP) with regard
to typical and/or atypical ictal symptoms, EEG findings, as well as atypical
evolution and outcome. This report focuses on the main clinical and EEG
features of CEOP underlying its atypical symptoms and its management.
Thirty-five patients with CEOP were subdivided into Panayiotopoulos syndrome
(n=15), Gastaut syndrome (n=11), and mixed type (n=9). Nine patients
(25%) with CEOP (mixed type) had shown atypical ictal manifestations and
presented combinations of vomiting (100%) along with visual symptoms
(66%), and/or eye deviation (66%), and headaches (44%). Five patients
with CEOP had atypical evolution. However, the dictate for strict delineation
into either the early-onset or late-onset forms of CEOP should be discarded
because many children will present mixed clinical findings at varying ages. We
think a detailed evaluation should be carried out as to why certain patients
who apply have atypical findings, and whether each patient has age related
evolution or not.
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Childhood epilepsy with occipital paroxysms
(CEOP) are mainly two distinctive electroclinical
sydromes: Panayiotopoulos syndrome (PS),
an autonomic epilepsy that is common and
idiopathic childhood occipital epilepsy of
Gastaut (G-CEOP) that is rare and of uncertain
prognosis.12

Panayiotopoulos syndrome is a childhood-
related syndrome rendering patients susceptible
to autonomic status epilepticus and has been
redefined by the ILAE.l.3 Onset is commonly
between the ages of 3-6 years (76%) and usually
presents infrequent and lengthy seizures that
mainly occur in sleep (70%). PS is characterized
by non-visual symptoms including tonic head and
eye deviation, ictal vomiting and seizures with
or without partial status epilepticus. Seizures
can vary in duration from a few minutes to
hours. Interictal electroencephalograms (EEGs)
shows great variability in that spikes may
appear, mainly multifocal, anywhere. Occipital
spikes predominate but these do not occur in
a third of patients. 4>

Gastaut type idiopathic childhood occipital
epilepsy (G- CEOP) is characterized by brief and
frequent seizures with mainly visual symptoms,
such as elementary visual hallucinations,
illusions, or amaurosis, followed by hemiclonic
seizures while awake. Ictal or postictal
headaches occur in half of the patients. Age
at onset ranges from 3-15 years, with a peak
at 8-11 years. Interictal EEGs reveal spikes
sharp and slow wave paroxysms in occipital
regions.*6

The diagnosis of seizure symptomatology
distinguishing PS from G- CEOP is important,
and may overlap. Past studies have strongly
suggested that this is an erroneous view and
that the two types are likely to be separate
disorders, rather than variants of a single
disorder. Although seizures in G- CEOP are
indeed likely to originate in the occipital lobes,
this is unlikely to always be the case in PS.37:8 It
has been reported that a large series of children
with CEOP, of whom 18% had multiple visual
symptoms and fulfilled the rigid criteria for G-
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CEOP, 54% presented clinical manifestations
compatible with PS, and the rest had a mixture
of signs and symptoms of both distinctly
defined syndromes.? 10 Furthermore, atypical
evolutions of CEOP have been repeatedly
recognized.!! Recently some studies recently
have reported that this variant of CEOP and
benign idiopathic partial epilepsy can appear
in the same patients either at the same or at
different times.!1-14

Based on the differences in prognosis, it is
important to distinguish PS from G- CEOP in
clinical practice. The main purpose of this study
was to determine the ictal manifestations of the
diagnosis of PS and G- CEOP and to identify
clues from clinical and EEG findings that can
be used to predict the outcome. As a secondary
aim, the overlap between the subgroups’
defined syndromes was evaluated. We have
analyzed the differences in atypical clinical
presentations and atypical evolution, response
to antiepileptic drugs (AEDs), prognosis among
these subtypes, and description of the mixed
type.

Material and Methods

Our study population included patients with
ICOE retrospectively evaluated between
January 1999 and January 2012 in Hacettepe
University Thsan Dogramaci Children’s
Hospital, Department of Pediatric Neurology,
a tertiary referral centre. We selected patients
with clinical and/or EEG features indicating
occipital lobe involvement. From 50 patients
with CEOP, 35 patients fulfilled the criteria for
the present study (15 patients were excluded
due to incomplete follow-up). This study was
approved by the ethical committee of the
Ihsan Dogramaci Children’s Hospital, and
written informed consent was obtained from
all patient’s families.

We analyzed gender, age at seizure onset,
seizure frequency and duration, seizure
semiology, circadian distribution, history
of febrile seizures/epilepsy and migraine,
therapeutic response, EEG findings and
outcome. The semiology of seizures, such as
impairment of consciousness, ictal behavioral
disturbances (crying, fearing), vacant spells,
visual symptoms, eye deviation, headache
and vomiting were assessed according to the
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medical records and detailed re-interview with
parents by telephone or in certain cases with
seizure-video-records.

The patients were classified as ‘PS’ if ictal
semiology included at least five of the
following features: a) onset in early childhood
to early adolescence (range: 1-14 years), b)
predominantly nocturnal seizures (> 2/3
attacks), c¢) autonomic features (sweating,
malaise, nausea, retching, pallor or flushing),
d) ictal vomiting, e) impaired consciousness,
f) longer duration (>3 min or >30 min - 1
hour), g) rare seizures (1-15 in total) and
h) follow-up examinations for longer than 2
years.2 15 If patients had additional initial visual
symptoms and post-ictal headache, they were
included in the ‘mixed group’.1® Patients were
classified as ‘G-ICOE’ if ictal semiology included
at least five of the following features: a) onset
in childhood to mid-adolescence (range: 3-15
years), b) diurnal (> 2/3 attacks), c) brief
(seconds to a minute) and frequent (usually
>15 in total) seizures, d) prominent initial
visual hallucinations, e) ictal blindness, f) post-
ictal headache and g) follow-up examinations
for longer than 2 years. 2 15 If the patients
had additional initial ictal vomiting, they were
included in the ‘mixed group’.16

Awake and asleep EEG recordings were
classified according to whether occipital spikes
were unilateral or bilateral and/or with the
presence of slowing or normal background
activity, reactivity to eye opening, and extra-
occipital spikes. Lack of occipital paroxysms
did not exclude the definition of occipital lobe
epilepsy based on typically reported clinical
manifestations. Initial EEG was performed in all
cases within 24 h from the first seizure. AEDs
were administered in all cases, except in one
patient with mixed type and changed according
to the clinical and EEG evolution. Remission
and duration of the seizure-free period in
untreated patients or after discontinuation of
treatment were evaluated.

Statistical analysis

Demographic data, ictal symptoms, EEG,
MRI, response to treatment, and duration of
epilepsy were compared using chi-square test
or Mann-Whitney U test, with values of p<0.05
considered as significant.
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Results
a. Sex and age at onset of seizure

Among the 35 children included in the analysis,
girls (60%) were found to predominate. Age
at onset of seizure was from 1 to 12 years
6 months (mean +* SD, 6.2 = 3.4). The
characteristics and demographic findings of the
35 patients are described in Table I. The 35
children with CEOP were further subdivided
into PS, G- CEOP and mixed group. The mean
age at the time of the first seizure differed in
the three groups of CEOP. The characteristic
findings of the three groups are described in
Table II.

Statistical analysis failed to identify any
significant difference regarding family history
of seizure, number of recorded EEG, years of
follow-up, and prognosis between patients.

b. Seizure type and syndrome classification

The most common ictal symptom was vacant
spell (91%). Impairment of consciousness
(83%), autonomic disturbances (74%) and
eye deviation (69%) were the second most
common ictal symptoms (Table IV).
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In the PS group, the most common ictal
symptom was impairment of consciousness
(100%). Vacant spells (93), eye deviation
(87%), vomiting (80%), and autonomic
disturbances (80%) were the second most
common ictal symptoms. Twelve patients
(80%) presented autonomic disturbances at
the onset or during the course of the seizure.
Autonomic manifestations were relatively
common, usually as the seizure progressed.
These were incontinence of urine (33%), pallor
(30%), perioral cyanosis (20%), hypersalivation
(20%) and midriasis (15%). Nine patients
(60%) had less than four seizures; four of these
(27%) had a single seizure. Six patients (40%)
had more than four seizures. Overall, 53% of
the patients had exclusively nocturnal seizures.
Thirteen patients (86%) had prolonged seizures
(> 3 minutes), 6/13 (40%) had convulsive
status epilepticus (all of them had generalized
tonic-clonic seizures). The incidence of status
epileptics was higher in PS, accounting for 40
%. Seizure-free intervals of one year or longer
were observed in 13 patients (87%) (Table IV).

In the G-CEOP group, the more common
ictal symptoms were vacant spells (82%),

Table I. Demographic Characteristics of CEOP

Characteristics

CEOP
(n=35)

Number (male/female, %)

Age at first seizure
Range, years and months
(Mean =+ SD, years)

Hx febrile seizure, n (%)
Family history, n (%)
FHx epilepsy

FHx febrile seizure
FHx migraine
Treatment, n (%)

No AED

One AED

Two AEDs

Three or more AEDs
Discontinuation of AED

Prognosis

Seizure-free, n (%)

Years of follow-up
Range, years and months
(Mean =+ SD, years)

35 (14/21, 40/60 )

1 yr-12 yr 6 mo
(6.2 = 3.4)
8 (23)

11 31)
7 (20)
5 (14)

1 (3)
29 (83)
5 (14)
0
10 (29)

29 (83)

2yr-12yr
(5.23 = 2.46)

AED: Antiepileptic drug, CEOP: Childhood epilepsy with occipital paroxysms

FH: Family history, Hx: History, SD: Standard deviation
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Table II. Clinical Features and Demographic Characteristics of Early-Onset (Panayiotopoulos
Type), Late-Onset (Gastaut Type) and Mixed Type

Characteristics Panayiotopoulos Gastaut Mixed
n (%) 15(43) n (%)11 (31) n (%) 9 (26)
Number (male/female) 15 (7/8) 11 (4/7) 9 (3/6)
Age at first seizure
Range, years and months 1yr- 10 yr 3 yr- 14 yr (7.95 4yr-11yr
(Mean = SD, years) (4.25 = 1.76) + 3.93) (7.38 = 1.06)
Hx febrile seizure, n (%) 4 (29) 2 (17) 2 (22)
Family history, n (%)
FHx epilepsy 6 (40) 2 (18) 3 (33)
FHx febrile seizure 2 (13) 3 (36) 2 (22)
FHx migraine 3 (20) 1 (9) 1 (11)
Ictal symptoms, n (%)
Impairment of consciousness 15 (100) 7 (64) 7 (78)
Secondary generalized seizure 11 (73) 4 (36) 7 (78)
Focal motor seizure 3 (20) 5 (45) 1 (11)
Eye deviation 13 (87) 5 (45) 6 (67)
Head deviation 10 (67) 5 (45) 6 (67)
Vacant spell 14 (93) 9 (82) 9 (100)
Ictal behavioral disturbances 9 (60) 6 (55) 4 (44)
Autonomic disturbances 12 (80) 3 (27) 7 (78)
Visual symptoms 0 7 (64) 6 (67)
Positive 0 3 (27) 4 (44)
Negative 0 4 (36) 2(22)
Headache 0 7 (64) 4 (44)
Ictal 0 5 (45) 2 (22)
Postictal 0 2(17) 2 (22)
Vomiting 12 (80) 0 9 (100)
Ictal 6 (40) 0 9 (100)
Postictal 6 (40) 0 3 (33)*
Circadian distribution, n (%)
Nocturnal only 8 (53) 0 3 (33)
Diurnal only 5 (33) 6 (55) 5 (56)
Nocturnal and diurnal 2 (13) 5 (45) 1 (11)
Status epilepticus (convulsive)# 6 (40) 0 2 (22)

*Three of mixed type patients had both ictal and postictal vomitting

# generalized tonic-clonic seizure

impairment of consciousness (64%), visual
hallucinations (64%) and headache (64%).
Seven patients (64%) had visual hallucinations,
including four (36%) who had ictal blindness,
and three (27%) who also had positive
visual hallucinations, accompanied by versive
manifestations in five patients (45%). The
remaining two patients had visual symptoms

without versive manifestations. Seven patients
(64%) presented headache at the onset or
during the seizure. In five (45%) of them,
the headache was followed by impairment
of consciousness with (n=3) or without
(n=2) evolution to generalized seizures. Six
patients (55%) had more than four seizures
and occurrence of seizures while awake. No
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patients had only nocturnal seizures. (Table II).

In the mixed group, there were nine patients.
Their clinical features resembled PS type with
respect to the early onset of seizures (median:
7 years 6 months), early remission (9 years 6
months), low recurrence rate (only 22% had
more than 4 seizures). The most common ictal
features were ictal vomiting and vacant spells
(100%), and other common ictal features were
autonomic disturbances (78%), impairment of
consciousness (78%), visual symptoms (67%)
and head deviation (67%) (Table II). Seven
patients (78%) had seizures ending with
generalized convulsions only during sleep.
Interestingly, our mixed group had a symptom
overlap; patients presented combinations of
vomiting (100%) along with visual symptoms
(67%), and/or eye deviation (67%), headaches
(44%), and five patients (56%) with eye and/or
head deviation that accompanied and followed
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visual hallucinations. Seizure-free intervals of
one year or longer were observed in 8 patients
(89%) (Table 1V).

c. Electroencephalographic findings

Routine EEG included waking records. Sleep
EEG was obtained when waking records
revealed no occipital paroxysms, or when the
patients showed poor cooperation during the
recording while awake. The number of EEGs
during follow-up ranged between 2-10 for
each patient (total EEG number: 147), with
a mean of 3.7 records (SD: 2.7). Interictal
EEGs revealed normal background activity for
all patients. In 12 patients (34%), occipital
paroxysms were present during wakefulness,
in 40% during sleep and in 26% during both
wakefulness and sleep. Ictal EEGs were not
recorded. Two (6%) patients with typical clinical
features of CEOP had completely normal EEGs

Table III. Clinical Features and Semiologic Findings of CEOP

o CEOP
Characteristics
(n=35)
Ictal symptoms, n (%)
Impairment of consciousness 29 (83)
Secondary generalized seizure 22 (63)
Focal motor seizure 9 (26)
Eye deviation 24 (69)
Head deviation 21 (60)
Vacant spell 32 (91)
Ictal behavioral disturbances 19 (54)
Autonomic disturbances 26 (74)
Visual symptoms 13 (37)
Positive 7 (53)
Negative 6 (7)
Headache 11 (31)
Ictal 7 (20)
Postictal 4 (11)
Vomiting 21 (60)
Ictal 15 (43)
Postictal 6 (17)
Circadian distribution, n (%)
Nocturnal only 11 (31)
Diurnal only 15 (43)
Nocturnal and diurnal 8 (23)
Status epilepticus (convulsive) # 8 (23)

# generalized tonic-clonic seizure
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despite two or five repeated recordings per
patient performed during sleep and wakefulness
(One of G- CEOP and mixed type) (Table V).
Their last EEG was performed from 6 months
to 4 years.

In the present study, 33 patients (94%) had
spike and sharp waves in the initial interictal
EEGs (occipital with/without extra-occipital),
while two patients (6%) had normal findings
during both awake and sleep EEG, and one
patient (3%) had only extra-occipital foci (Table
IV). Reactivity to eye opening was assessed in
22% of the patients. In our study, the initial
EEG recording showed interictal epileptiform
discharges localized in the occipital lobe in
89% of patients. During follow-up, interictal
epileptiform discharges were localized to the
occipital lobe in 49% of patients (Table V).

Only occipital spike-and wave complexes or
small-amplitude occipital spikes were performed
in 93% of PS, 91% of G- CEOP and 89% of
mixed type in the initial interictal EEGs. Then,
final EEG features, in 60% of PS, 36% of G-
CEOP and 33% of mixed type were performed
occipital spikes. Extra-occipital spikes, all with
the benign morphology of high-voltage spikes
often followed by slow waves, were found in
one (3%) of 35 children who was PS in the
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initial EEGs. Three patients (9%) showed extra-
occipital discharges in their follow-up EEGs
(two of the PS and one of the mixed type)
(Table V). Most of the extraoccipital foci were
mid temporal, sentro-temporal or parietal; the
remaining were frontal.

According to initial EEG features, in five
patients (14%) the epileptiform discharges were
exclusively secondary generalized; in 4 of the
5 patients in the PS group, the remaining one
patient in the G-CEOP group. Then, final EEG
features: in four patients (11%) the discharges
were exclusively secondary generalized; in 2
of the 4 patients in the mixed, one patient in
the G-CEOP and one patient in the PS group.
All of them occurred only during sleep. There
were no statistical differences between patients
with or without interictal abnormalities with
regard to the age of onset, duration of the first
seizure, or the recurrence of seizures.

EEG evolution; 15 patients with abnormal
EEGs were followed up until normalization
of their records, which occurred at age 1 to
14 years (mean; 4.5 years) and from 1 to 6
years (mean; 2.6 years) after their last seizure.
These children were found in six (40%) of the
PS, six (54%) of the G-CEOP and three (40%)
of the mixed type, but four of them also had

Table IV. Main Differences Among Early-Onset (Panayiotopoulos Type), Late-Onset (Gastaut Type) and

Mixed Type
Characteristics Panazrlilo:t(i)g())ulos ?;it? il)t I(\flligc)l
Seizure duration, n (%)
< 1 min 2 (13) 8 (73) 1 (11)
> 3 min 7 (47) 3 (27) 6 (67)
> 30 min to hour 6 (40) 0 2 (22)
Nopher of ses ¢ @ cey 2
Treatment, n (%)
No AED 0 0 1(11)
One AED 13 (87) 7 (64) 7 (78)
Two AEDs 2 (13) 4(36) 1 (11)
Three or more AEDs 0 0 0
Discontinuation of AED 4 (27) 3 (27) 3 (33)
Prognosis
Seizure-free, n (%) 13 (87) 8 (73) 8 (89)
Years of follow-up 2yr-10yr
Range, years and months (4.73 + 2.43) 3yr-7yr (5.00 3yr- 12 yr
(Mean =+ SD, years) + 1.73) (6.33 = 3.12)

AED: Antiepileptic drug



Volume 57 * Number 5

seizures (two of the PS, one of the G-CEOP
and the mixed type).

On the final examination, 8 of 35 patients
(23%) showed shift from the occipital to
frontal, parietal, temporal or central locations
alone or in various combinations (shifted to
the frontal, parietal, or temporal regions in 4
patients with mixed type (44%), three of them
also had occipital regions, and 4 patients with
PS (27%) frontopolar, temporal or central).
None of the patients with G-CEOP showed
migration.

In the mixed group, 89% of patients were
determined to have occipital abnormalities in
the initial EEG recordings. In 33% of these
patients, there were EEG abnormalities on
the final recording, with a mean of 5.0 = 2.1
years after their last seizure. One patient still
had seizures (Patient 5, Table VI).

d. Treatment and follow-up

Thirty-four patients (97%) received antiepileptic
drug (AED); 6 patients (17%) had recurrent
seizures (four of them in the PS and two in
the mixed type). 29 patients (83%) received
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one drug (41% received valproate, 24%
carbamazepine, 24% oxcarbazepine, while the
others received topiramate, clonazepam, or
levetiracetam). Five patients (14%) received two
drugs, and one patient with mixed type (3%)
received no AED as spontaneous remission was
observed (Patient 4; Table VI). During follow
up, in 10 of 35 (29%) patients, treatment
was eventually discontinued, but five of them
(50%) stil had EEG abnormalities. In terms of
achieving control, the mixed and PS syndromes
in our study were easier to control than G-
CEOP, and required two AEDs, yet their long-
term prognosis was still good.

We found that 29 of 35 (83%) patients became
seizure-free while 16 (%55) patients still had
epileptic activity (occipital with/without extra-
occipital) and there was no difference among
the G- CEOP subgroups in terms of becoming
seizure-free [nine with the PS(87%), three with
G-CEOP (73%), four with mixed type (89%),
Table V]. Moreover, all patients had reached
seizure remission at 37 months (PS), 44 months
(G-CEOP) and 43 months (mixed type);
in other words, the active disease duration

Table V. Follow-Up EEG Findings of Early-Onset (Panayiotopoulos Type), Late-Onset (Gastaut Type)
and Mixed Type CEOP

Characteristics Panayiotopoulos Gastaut Mixed
(n=15) (n=11) (n=9)
First EEG, n (%)
Abnormal background 0 0 0
Occipital spikes 14 (93) 10 (91) 8 (89)
Unilateral (n, right/left, %) 4 27)/2 (13) 4 (36)/ 4 (36) 3 (33)/2 (22)
Bilateral 8 (53) 2(18) 3(33)
With extra-occipital spikes 4 (27) 1 (9) 1 (11)
(xlltyhasselzzgg)dary generalized discharges 4 (27) 19) 0
Extra-occipital spikes only 1 (7) 0 0
Normal 0 1 (9) 1 (11)
Last EEG, n (%)
Abnormal background 0 0 0
Occipital spikes 9 (60) 4 (36) 3 (33)
Unilateral (n, right/left, %) 4 (27)/2 (13) 1 (9)/3 (27) 1 (11)/1 (11)
Bilateral 3 (20) 0 1 (11)
With extra-occipital spikes 2 (13) 0 2 (22)
(o\ril\{;t};jzgg;ldary generalized discharges 1 @) 19) 2 (22)
Extra-occipital spikes only 2 (13) 0 1 (11)
Evolution to normal 6 (40) 7 (64) 4 (44)
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(duration from first to last seizure) in the PS
type was clearly shorter than in the G-CEOP
and the mixed type. The average duration of
epilepsy for patients with remission was 40.6
+ 21.2 months (range: 6-120 months). All the
patients were evaluated longitudinally, clinically
and with EEGs for 2 to 12 years (mean: 5.53
+ 0.43). Psychomotor development was normal
in all patients.

e. Atypical evaluation

It is interesting to note that three of our
patients had seizures that were initially
consistent with Panayiotopoulos type and then
progressed to seizures typical of G- CEOP in
a long follow-up lasting for 5-7 years, which
occurred at the age of the first seizure 1.5
to 3.5 years. Another interesting note is that
we observed a girl who initially suffered from
clinical and EEG features of childhood absence
epilepsy (CAE), which were suppressed with
valproic acid, and subsequently (one year later),
she presented PS accompanied by interictal
EEG findings of bilateral occipital spike-wave
paroxysms. In addition, one patient with
mixed type (Patient 6, Table VI) demonstrated
almost continuous spike-and-wave during sleep
(CSWS) at some time during the clinical course.
At his last examination, at 15 years of age, he
presented mild cognitive impairment although
he had been seizure-free for three years.

Discussion

We report a series of 35 well-documented
patients who started with early- and late- onset
CEOP, with typical or atypical clinical and
EEG features. There is a significant variation
in the inclusion and exclusion criteria of the
two syndromes among the various published
reports.8-12 Some studies have investigated
differences in ictal semiology as a means of
distinguishing between PS and G-CEOP!> 17
Regarding CEOB, this study also confirms that
PS is more frequent and benign than G-CEOP>
18-20 The most common ictal symptom in our
patients was vacant spells (91%), and it was
also the most common ictal symptom in all
subtypes of CEOP (93%, 82%, and 100%,
respectively; Table III). So far, this has been
reported very rarely in patients with idiopathic,
usually symptomatic occipital lobe epilepsy
has been observed?0-22 25, 30, 37 This may be
because parents cannot easily overlook vacant
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spells. Complex partial seizures of presumed
temporal lobe origin are reported to begin
with eye-moving sensations and similar vacant
spell21-23. However, the most common spread
of seizure of occipital epileptic discharges is
infrasylvian, with involvement of the ipsilateral
temporal region, and the clinical seizure
manifestation would reflect these various spread
patterns, such as vacant spell, automatisms
or eye blinking?4. The other common ictal
symptoms in the subtypes of CEOP were eye
deviation (87%, 45%, 67%, respectively; Table
IIT) and autonomic disturbances (80%, 27%,
78%, respectively; Table III). In the subtypes of
CEOB however, eye deviations with or without
head deviation were more common in the PS
group than in the GS and mixed groups (87%,
45%, 67%, respectively; Table III), which was
the characteristic seizure type in our patients
with PS, similar to previous reports2425.

Impairment of consciousness, eye deviations
with or without head deviation, vomiting, and
autonomic disturbances were more common in
the PS group than in the G- CEOB similar to
previous reports.> 9 15 Ictal vomiting is likely
to be more common in PS, but it was found
to be a more common symptom in the mixed
type than in the PS, though not statistically
significant (Table II).

Visual hallucinations are the most typical
and usually the first ictal symptom, and are
probably present in more than two-thirds of
patients with G-CEOP> 15 18 Qur study also
revealed only a slightly lower incidence of visual
symptoms in G-CEOP (Table II). However,
41% of our patients were <4 years of age
at the onset of seizures (notably, 36% of our
patients with G-CEOP), and visual symptoms
in this younger age group may go unnoticed.
It has been reported that the most common
ictal visual symptoms in G-CEOP were negative
visual symptoms.?: 1516, 26, 27 In this sudy, 36%
of patients with G-CEOP had ictal blindness
as an initial manifestation of their seizures,
similar to the report by van den Hout et al.20

Other occipital manifestations more commonly
seen in our patients included automatisms and
autonomic and ictal behavioral disturbances,
as reported previously.> 8 15 Autonomic
disturbances alone or together with ictal
behavioral disturbances appear as among the
most frequent symptoms in PS.7- 18 28, 29 [f 3
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seizure spreads to the medial temporal lobe,
automatism and impairment of consciousness
can occur. Automatisms indistinguishable from
those of patients with temporal lobe epilepsy
have been reported in 29-88% of patients with
occipital lobe epilepsy.2! In our study, there was
only a slightly higher incidence of automatism
in PS (40%) than reported previously.!> 18 25,
30 These symptoms usually occur in the early
stages of seizure. They may be missed in
nocturnal seizures.2! In our study, secondarily
generalized tonic-clonic seizure (2GTCs) was
found to be a more common symptom in the
PS and mixed-type than in the G-CEOP (Table
IV). Four patients with PS had experienced
2GTCs at different times, indicating that
multiple pathways of spread can be present
in a single patient.3!

EEG is an important tool in the diagnosis and
follow-up of patients with CEOP. Abnormalities
on EEG are more likely to be detected with
multiple recordings and when a sleep study
is obtained. This study demonstrated that
occipital spikes and occipital paroxysms are
an age-related EEG abnormality that may
occur in seizure with atypical and/or typical
ictal manifestations. The EEG spikes and
seizures usually disappear simultaneously or
with AED.3 15 This study also documents that
epileptic discharges disappeared more often in
G- CEOP than in the other subtypes, but the
difference was not statistically significant (Table
IV). Regarding the EEG findings, we showed
variable evolutional changes in EEG foci with
age, which may have weakened the specificity
of CEOR!> 30 Patients in whom seizures were
active despite normal EEG recordings emphasize
the poor correlation between clinical and EEG
features in idiopathic epilepsies.1% 32 We also
found that occipital epileptiform discharges
had migrated or changed only in patients with
PS and mixed type, as reported previously.l!
16, 33 However, we found a lower incidence
of extra-occipital epileptiform discharges in
PS, as reported previously,!> and a slightly
higher incidence of migration of epileptiform
discharges in the mixed type. As the EEG spike
focus itself tends to shift with age regardless of
etiology in childhood idiopathic epilepsy,!? 34
35 the characteristic spike localization in these
two syndromes is reasonably explained by the
age window (i.e., occipital spike foci in early
childhood, only occipital foci in later childhood,
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and both during the intermediate period).3-12:
36 We did not consider EEG abnormalities and
localization as essential inclusion or exclusion
criteria to comply with current evidence that PS
is mainly a multifocal epileptic syndrome with
significant EEG variability and typical and/or
atypical ictal semiological features. We firstly
excluded patients with symptomatic epilepsy
and patients with nonepileptic paroxysmal
autonomic manifestations only.

Despite the heterogeneity of the CEOP data
in the literature reviewed, it seems to result
from an evolution of the same maturational
process by aging, which also involves rolandic
epilepsy and CAE. Atypical evolutions have
been reported previously in patients with PS
or G-CEOPR!1-13, 17, 22, 3743 Tt is interesting to
note that three of our patients with PS had
progressed to G-CEOP over time, as reported
previously. 42 It has been suggested that the
neurobiological spectrum of CEOP results in
PS semiology early in childhood, and as the
brain matures, the features of G-CEOP become
more evident.1® We observed a girl who suffered
from CAE and progressed to PS. Similarly,
Gambardella et al.37 firstly reported a boy
who experienced PS four years after recovering
from an electroclinical picture characteristic of
CAE. Additionally, one patient with mixed type
had developed electroclinical features similar
to the cases described by Caraballo et al.12 as
atypical evolution and epilepsy with CSWS. In
the better known overlap of benign rolandic
epilepsy and idiopathic generalized epilepsy,
there were observations of both syndromes in
one family and of both EEG traits in single
individuals.11, 14,22, 37, 44, 45 None of our patients
had developed rolandic epilepsy during the
follow-up.

Some studies have focused on atypical clinical
features and outcomes in patients with CEOP
type.? 11, 14,16, 33, 37, 39-43 They have reported
that 28%-50% of their patients presented
atypical clinical manifestations of CEOP. These
studies also describe those the patients with
accompanying atypical clinical features, which
make it difficult to comply with the rigidly
segregated syndromes reported by several
authorities.10: 11, 39, 40, 41 The report of Taylor
et al.’® emphasized that the overlap of ictal
symptoms occurs in both smaller and older
children. Kivity et al.? reported a large series
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of 134 children with ICOE; only 96 (72%)
of them could be segregated into either of
the rigidly delineated epileptic subtypes. An
additional 38 (28%) children failed to comply
with either rigid syndrome and had mixed
clinical phenomena at various ages of onset.
Genizi et al.® described a series of 28 children
with CEOP and 14 patients (50%) had mixed
clinical manifestations. CEOP shows that
the syndromes described by Panayiotopoulos
and Gastaut are less distinct than previously
thought, with overlap quite common.

Twenty-six percent of our patients had
atypical clinical presentations as the initial
ictal semiology. For this reason, we described
nine patients (26%) who presented a “mixed”
syndrome with features of classical PS and
G-CEOP and examined them in detail (as
shown in Table 5). The age of onset seizure
in the nine children was 2 to 11 years. All
patients with mixed type were right-handed.
Patients presented combinations of vomiting
(100%) along with visual symptoms (66%)
and/or eye deviation (66%) and headaches
(44%). This finding is in keeping with previous
reports.11, 12, 14, 39, 40-42 Qur mixed group
had a symptom overlap; this included five
patients with eye and/or head deviation that
accompanied and followed visual hallucinations.
This finding is in contrast with the study of
Ferrie et al.3® in which visual symptoms were
not reported during eye and head deviation in
the overlapping cases, but is in parallel with
cases reported by Kivity et al.® and Taylor et
al.16 For example, seizures were characterized
by ictal vomiting, adversive manifestations
and visual hallucinations, yet were frequent
and diurnal (Patient 4). Interestingly, we
found that all mixed patients had vomiting,
and the incidence of visual symptoms was
higher in the mixed group, at a rate of 67%.
Furthermore, what is certain is that vomiting
in autonomic seizures of PS is different from
the ictal vomiting in adults, which is associated
with ictal discharges in the temporal lobe of
mainly the nondominant hemisphere.4® It also
differs from the ictal vomiting of occipital lobe
epilepsy, which occurs after visual symptoms
from spread to the nondominant temporal
lobe regions.26 47

We found that patients with PS became seizure-
free with a clearly shorter active disease
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duration (duration from the first to last seizure)
than in the G-CEOP and the mixed type,
as reported previously.> & 33,43 In terms of
achieving control, the mixed and PS syndromes
in our study were easier to control than the
G-CEOP, and required two AEDs, yet their
long-term prognosis was still good, as reported
previously.5 7- 28 The mixed group may be better
viewed as a continuum, as previous authors
have suggested.3 28

Atypical cases are not unique to PS. They
occur in all epilepsy syndromes that have
heterogeneous clinical characteristics, except
for the same onset age, and appear to be
nosologically different epileptic syndromes and
constitute an age-dependent idiopathic focal
epilepsy developing successively with age.1?
37, 48, 49 They should stimulate further study
regarding questions such as the interaction
between genetic, epigenetic and acquired causes
and the role of “epilesy genes” in causing
markedly different phenotypes. Cumulative
results indicate a high prevalance of febrile
seizure and/or family history of seizure in
previous reports and in our study (13%-40%,
Table II), indicating that genetic predisposition
plays a major role in these syndromes.> 16 19,
36,39 Qur study was not designed for genetic
purposes. According to Taylor et al.l® PS,
like rolandic epilepsy, is probably genetically
determined, but conventional genetic influences
may be less important than other mechanisms.
SCNI1A mutations have been reported recently
in a child 4! and two siblings.>?

The mechanisms underlying the phenomenon of
atypical evolution are not yet well understood.
The immature nervous system has a tendency
to develop mixed atypical evolution, which can
be induced by an epileptic focus during the
age-related hypersynchronizing function. This
was designated as “hereditary impairment of
brain maturation” by Doose and Baier.#* In
patients in the mixed group, we described that
the age of seizure onset, presence of atypical
ictal manifestations, prolonged seizures, and
multiple foci in EEGs demonstrate a clear
overlap of PS and G-CEOP characteristics. Thus,
typical or atypical ictal and other autonomic
manifestations in PS may be attributed to a
maturation-related susceptibility of the central
autonomic network.#” These findings appear to
support the view that the autonomic clinical
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manifestations of PS are likely to be generated
by variable and widely spread epileptogenic
foci acting on a (temporarily for children)
hyperexcitable central autonomic network.? 8

There appear to be ever-increasing reports
of “atypical” cases of PS. This issue has
been addressed recently by Capovilla et al.3”
and Ferrie et al.5! However, there are still
many issues that require further research
and enquiry including diagnostic, epigenetic,
genetic, pathophysiological, epidemiological,
and management issues. We think that detailed
evaluations should be performed to ascertain
why some patients apply atypical findings and
whether each patient has age-related evolution.

This study has several methodological
limitations. As most of the studies including
ours were retrospective and as the numbers
of patients was limited, further prospective
studies are necessary to determine the exact
prerequisite criteria for determining the borders
of this epileptic syndrome and for clarifying
the clinical spectrum within this syndrome.
Therefore, further studies are required to
assess the many atypical cases, and a careful
investigation about detailed seizure semiology
is required by video-EEG recording or video-
seizure recording to confirm our findings.

In conclusion, the reported accumulated clinical
data of children with suspected atypical cases,
including our experience, have been discussed
herein. The data indicate that a strict delineation
into either PS or G-CEOP is not feasible in
a high proportion of diagnosed children, even
as high as 50% in previous studies. Therefore,
the dictate for strict delineation into either
the early-onset or late-onset forms of CEOP
should be discarded because many children
will present mixed clinical findings at various
ages.8 10, 11, 16, 33, 39, 41 Qur observations are
in keeping with previous studies, which have
shown that substantial variable presentations
preclude the delineation of a single unique
accredited CEOP.
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