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ABSTRACT – Aim. To evaluate epileptic children with occipital lobe epilepsy
(OLE) in the light of the characteristics of Panayiotopoulos syndrome and
late-onset occipital lobe epilepsy of Gastaut (OLE-G).
Methods. Patients were categorized into six groups: primary OLE with auto-
nomic symptoms (Panayiotopoulos syndrome), primary OLE with visual
symptoms (OLE-G), secondary OLE with autonomic symptoms (P-type
sOLE), secondary OLE with visual symptoms (G-type sOLE), and non-
categorized primary OLE and non-categorized secondary OLE according to
characteristic ictal symptoms of both Panayiotopoulos syndrome and OLE-
G, as well as aetiology (primary or secondary). Patients were compared with
regards to seizure symptoms, aetiology, cranial imaging, EEG, treatment and
outcome.
Results. Of 108 patients with OLE (6.4±3.9 years of age), 60 patients consti-
tuted primary groups (32 with Panayiotopoulos syndrome, 11 with OLE-G,
and 17 with non-categorized primary OLE); the other 48 patients consti-
tuted secondary groups (eight with P-type sOLE, three with G-type sOLE,
and 37 with non-categorized sOLE). Epileptiform activity was restricted to
the occipital area in half of the patients. Generalized epileptiform activity
was observed in three patients, including a patient with Panayiotopoulos
syndrome (PS). Only one patient had refractory epilepsy in the primary
groups while such patients made up 29% in the secondary groups.
Conclusion. In OLE, typical autonomic or visual ictal symptoms of
Panayiotopoulos syndrome and OLE-G do not necessarily indicate pri-
mary (i.e. genetic or idiopathic) aetiology. Moreover, primary OLE may
not present with these symptoms. Since there are many patients with
OLE who do not exhibit the characteristics of Panayiotopoulos syndrome
or OLE-G, additional definitions and terminology appear to be neces-
sary to differentiate between such patients in both clinical practice and
studies.

Key words: epilepsy classification, epilepsy syndrome, occipital
epilepsy, children, occipital lobe epilepsy of Gastaut, Panayiotopoulos
syndrome
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ccipital lobe epilepsy (OLE) accounts for 5-10% of
ll epilepsies (Adcock and Panayiotopoulos, 2012).
t is aetiologically genetic or secondary to struc-
ural/metabolic or unknown causes. Idiopathic OLE
omprises 20-25% of benign partial epilepsies of
hildhood (Panayiotopoulos et al., 2008; Adcock and
anayiotopoulos, 2012). Classification of epilepsy has
key role in the evaluation of patients with epilepsy.

n both the 1989 classification of epilepsy and the elec-
roclinical syndromes proposed by the ILAE in 2010,
here are two epilepsy syndromes which are related
o the occipital lobe: Panayiotopoulos syndrome (PS)
nd late-onset childhood occipital epilepsy (Gastaut
ype) (Panayiotopoulos et al., 2008; Berg et al., 2010;
dcock and Panayiotopoulos, 2012). Since these were
escribed in the 1980s by Gastaut and Panayiotopou-

os, studies have shown that these conditions are
eparate disorders despite the fact that both predomi-
antly originate from the occipital lobe (Covanis et al.,
005; Panayiotopoulos, 2010). PS generally starts at the
ge of 1-14 years and is characterized by autonomic
eizures, such as ictal emesis (nausea, retching, or
omiting), cardiac or breathing changes, sweating and
allor. The seizures beginning with autonomic mani-

estations are usually followed by tonic eye deviation
nd impairment of consciousness and may termi-
ate with hemiclonic or generalized convulsions. Two

hirds of seizures start during sleep. Syncope-like
anifestations occur in at least a fifth of seizures

Panayiotopoulos, 2010; Adcock and Panayiotopoulos,
012) and autonomic status epilepticus may also even
ccur (Ferrie et al., 2006). Interictal EEG is characterized
y shifting and multiple foci with occipital predomi-
ance. However, it can occur without occipital spikes in
third of the patients, and the epileptogenic focus may
lso be extraoccipital. As for the Gastaut-type occipital
obe epilepsy (OLE-G), onset age is later, at 3-16 years
ld. Seizure usually begins with an elementary visual
allucination or sometimes ictal blindness (Caraballo
t al., 2008). Visual seizures with eyelid blinking may
volve into hemiconvulsions and secondary general-

zed tonic-clonic seizures (GTCS). Postictal headache
s frequent.
s the classification of epilepsy plays a central role in
oth understanding epilepsies and managing patients,

t has been increasingly used in clinical practice as well
s researches. Besides this, as new data and experi-
nce accumulate, it is inevitable that classifications of
pilepsy require revision and new insight with time
00

Udani and Desai, 2014). When descriptions and terms
eing used for electroclinical epilepsy classification
re inadequate, new definitions and terminology are
ecessary to differentiate such patients.

n this study, we evaluated clinical and laboratory
ndings of our patients with OLE. Since we noticed
uring this study that many of the OLE patients did not

r
n
P
g
s
(
t

ompletely match the characteristics of PS and OLE-G,
dditional definitions were created and patients were
hen categorized according to these new definitions
s well as PS and OLE-G. Based on this study on the
linical implementation of epilepsy syndrome classifi-
ation in a large cohort of patients with OLE, we aimed
o present the challenges in classifying patients with

LE and to share our proposals on this issue.

aterials and methods

fter approval by the local ethics committee of
he Medical School, Istanbul Medeniyet University,
he study was conducted on patients with occipital
pileptiform activity, recruited at our department of
aediatric neurology between September 2014 and

anuary 2015. After patients with occipital epileptiform
ctivity were reviewed, along with clinical and labora-
ory data based on the medical records, as the first
tage, ictal symptoms were obtained again by inter-
iewing the children and parents in order to ascertain
he seizure semiology as much as possible. Patients
ere included in the study regardless of ictal symp-

oms when epileptiform activity in all interictal EEG
ecordings was (1) localized to the occipital lobe only
r (2) diffuse but predominantly located in the occip-

tal region. The other patients who were included in
he study were those who had multifocal epileptiform
ctivity, providing that (1) occipital epileptiform activ-
ty was the prevailing epileptiform activity on all EEG
ecords, and (2) ictal symptoms indicated the occipi-
al lobe only (such as ictal vomiting or ictal blindness)
r were not characteristic of any brain region (such
s hypomotor seizures, blank stare or generalized
onvulsions). Thereafter, in the light of the demo-
raphic, clinical and laboratory data, including seizure
emiology, psychomotor/mental status, and brain MRI
ndings, patients were categorized according to aeti-
logy (idiopathic [i.e. genetic] cases as primary OLE
nd cases with structural, metabolic or unknown
etiology as secondary OLE) and initial seizure symp-
oms (according to the typical initial symptoms of PS
nd OLE-G). Patients with no abnormality regarding
oth clinical and laboratory findings, including neu-
odevelopmental/cognitive status and neuroimaging
ata, were referred to as primary OLE (pOLE); oth-
rwise, secondary OLE (sOLE). Patients with pOLE
ere classified as PS or OLE-G when seizures were
Epileptic Disord, Vol. 17, No. 3, September 2015

eported to start with one of the typical initial auto-
omic symptoms of PS or visual symptoms of OLE-G.
atients with sOLE were categorized into either the
roup of Panayiotopoulos-type secondary OLE (P-type
OLE) or the group of Gastaut-type secondary OLE
G-type sOLE) when their seizures started with any
ypical autonomic or visual symptoms of PS or OLE-G.
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igure 1. Distribution of the entire study group according to
eizure semiology and aetiology. OLE-G: occipital lobe epilepsy
f Gastaut; p: primary (idiopathic or genetic); s: secondary (struc-

ural/metabolic or unknown aetiology).

s for the patients whose seizures started with neither
utonomic nor visual symptoms, these were classified
s either non-categorized pOLE or non-categorized
OLE, depending on the aetiology (table 1). Patients
ere compared with regards to seizure symptoms,

etiology, cranial imaging, EEG, treatment and out-
ome. Statistical tests were performed using the SPSS
18.0. The findings were compared using a chi-square
est or student-t test, with a value of p<0.05 consid-
red to be significant. Numerical values are shown as
verage+standard deviation or percentage (%).

esults

e evaluated 108 children with OLE (mean age: 6.4±3.9
ears; male/female: 1.12) in this study. The patients
ere categorized into six groups, as presented in tables
and 3 and figure 1.
With regard to the ictal symptoms, the most com-
on seizure symptoms were hemiconvulsion/GTCS

reported by 65% of all the patients) and impairment of
onsciousness (40%). The other ictal symptoms were
culomotor (36%), autonomic (37%), or visual symp-

oms (13%). Visual symptoms were elementary visual
pileptic Disord, Vol. 17, No. 3, September 2015

allucinations (flashes and phosphenes) and, less
ommonly, negative visual symptoms (ictal blindness).
nitial visual or autonomic symptoms were followed by
nother ictal symptom in most of the patients, espe-
ially in the cases with secondary OLE. Autonomic
tatus epilepticus was found in 5 of 32 patients with
S and 2 of 8 patients with P-type sOLE. Ictal headache

i
r
i
h
t
t
a

Occipital lobe epilepsy: classification and definitions

as reported by none of the patients, but postictal
eadache was reported by 18 patients.
Classification of the patients according to seizure

ymptoms and aetiology is presented in figure 1.
Epileptiform activity was restricted to the occipi-

al area in half of the study group, in two thirds of
he patients with pOLE, and in a third of those with
OLE. Occipital paroxysms were bilateral in half of the
atients. Generalized epileptiform activity consisted of
ilaterally synchronized paroxysms of 3.5-4-Hz spike-
nd-waves in the patient with PS but morphologically
rregular spike-and-waves in the two patients with
OLE. The parents of the PS patient denied any symp-
oms suggestive of dialeptic or hypomotor seizures.

Cranial imaging studies demonstrated various
bnormal findings, such as brain atrophy, leuko-
alacia, agenesis of corpus callosum, heterotopias,

ubependimal nodula, and giant cell astrocytoma.
bnormal findings were not limited to the occip-

tal region in most patients regardless of seizure
emiology. Widespread brain lesions were observed
o be more frequent in the non-categorized symp-
omatic/cryptogenic groups (table 3).

The mean age at seizure onset was younger in the
atients with sOLE (5.1+3.5 years) than the patients
ith pOLE (7.6+3.7 years) (p<0.001). The mean age
f each primary group was younger than that of the
orresponding secondary groups (PS vs P-type sOLE;
LE-G vs G-type sOLE; non-categorized pOLE vs non-

ategorized sOLE), but was found to be statistically
ignificant between non-categorized pOLE vs non-
ategorized sOLE only (p=0.04).

There were 29 symptomatic cases, with a wide
ange of aetiology. The medical history and clinical
ndings of 14 patients (five with P-type sOLE, one
ith G-type sOLE, and eight with non-categorized

OLE) suggested that sequelae brain lesions on cra-
ial imaging were secondary to perinatal events

hypoxia, hypoglycaemia, and intracranial bleeding)
nd meningitis/encephalitis. Five patients had an
nborn error of metabolism (phenylketonuria [two
atients], mucopolysaccaridosis type III, non-ketotic
yperglycinaemia and Gaucher disease) and four
atients a neurocutaneous syndrome (tuberous scle-
osis [two patients], Sturge-Weber syndrome, and
ricelli syndrome), in addition to the patients with
ngelman syndrome, 3p duplication, or isolated cor-

ical dysplasia (four patients). Two patients had Celiac
isease and reported neither autonomic nor visual

ctal symptoms, and no abnormal findings were
301

eported based on either clinical examination or brain
maging. Of the 29 symptomatic patients, 20 patients
ad non-categorized sOLE, seven had P-type sOLE, and

wo had G-type sOLE. Seven patients had a medical his-
ory of West syndrome (five with unknown aetiology
nd two with symptomatic West syndrome).
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Table 1. Demographic findings and categorization of patients according to initial seizure symptom and aetiology.

Initial Ictal Symptom Autonomic Visual Neither autonomic nor
symptom symptom visual symptom

Aetiology Primary Secondary Primary Secondary Primary Secondary

Category P-syndrome P-type Gastaut G-type Non-cate- Non-cate-
sOLE OLE sOLE gorized pOLE gorized sOLE

N 32 8 11 3 17 37

Age (mean+SD) years 6.7 ± 3.4 4.9 ± 2.3 10.6 ± 3.5 8.6 ± 3 7.2 ± 4.3 4.8 ± 3.8

Gender (M/F) 10/22 8/0 5/6 0/3 11/6 23/14

Seizure symptoms

(A) Autonomic symptom
at seizure onset

• Autonomic seizure only 10 (8 IE, 4 IS) 1 (IS)

• Autonomic symptom plus 22 (18 IE, 6 IS) 7 (7 IE, 2 IS)

◦ Oculomotor 11 (ED) 7 (6 ED, 1 EF)

◦ Head turning 2 3

◦ Hemiconvulsion/GTCS 9 4

(B) Visual symptom at
seizure onset

• Visual ictal seizure only 2 (1 EH, 2 B) 0

• Visual ictal symptom plus 9 (7 EH, 3 (1 EH;
2 B) 2 B)

◦ Oculomotor 5 (5 ED, 2 (2 ED,
3 EF) 1 EF)

◦ Head turning 3 0

◦ Hemiconvulsion/GTCS 7 2

(C) Seizures without
autonomic or visual onset

17 37

• Oculomotor (with or 4 10
without head turning) (8 ED, 2 EF, 1 IN)

• Hemiconvulsion/GTCS 16 32

*Others

• Ictal impairment of consciousness 28 6 4 0 1 5

• Postictal headache 9 1 5 2 1 0

• Status epilepticus 9 (5 auto- 3 (2 auto- 0 0 2 6 (3 con-
nomic; 4 nomic; 1 (convulsive) vulsive, 3 non-

convulsive) convulsive) convulsive)

Abbreviations: B: Blindness; EH: Elementary visual halucinations; ED: Eye deviation; EF: Eyelid fluttering, IE: Ictal emesis (ictal nau-
sea, retching or vomiting); IN: Ictal nystagmus; IS: Ictal syncope; s/c: Symptomatic/cryptogenic; G-type: Gastaut-type; P-syndrome:
Panayiotopoulos syndrome; P-type: Panayiotopoulos-type; pOLE: primary Occipital Lobe Seizures; sOLE: secondary Occipital Lobe
Seizures.
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Table 2. Findings on cranial imaging, EEG and treatment response.

Category Panayioto- P-type OLE of G-type Non-cate- Non-cate-
poulos s/cOLE Gastaut s/cOLE gorized gorized
syndrome iOLE s/cOLE

N 32 8 11 3 17 37

Cranial MRI findings

• Normal 32 0 11 1 17 4

• Abnormal - 8 - 2 - 33

◦ Occipital finding only 1 - -

◦ Extraoccipital finding only 2 - 6

◦ Multilobar including
occipital lobe

5 2 27

Epileptiform activity on EEG

• Occipital area only 19 4 8 1 10 18
(bilateral (bilateral (bilateral (bilateral) (bilateral (bilateral

in 10) in 3) in 3) in 4) in 11)

• Wider area including 11 3 3 2 3 19
occipital area (bilateral (bilateral (bilateral (bilateral (unilateral (bilateral

in 6) in 3) in 2) in 1) in 3) in 8)

• Occipital and extraoccipital 1 1
areas (independent foci) (parietal) (temporal)

• Occipital and
generalized discharges

1 2

Response to antiepileptic
drug treatment

• No seizure after drug
treatment was stoped

2 1 0 0 2 3

• No seizure with 1 or 2
antiepileptic drugs

29 5 8 0 12 13

• No seizure with 3 or 1 1 2 0 3 11

A : Gas

–
n
t
s
t
f
s
w
(

w
m

more AEDs

• No response to
antiepileptic drugs

0 1

bbreviations: P-syndrome: Panayiotopoulos syndrome; G-type

Seventeen per cent of the entire study group was
ot seizure-free in spite of three or more antiepilep-
pileptic Disord, Vol. 17, No. 3, September 2015

ic drugs. Most of the patients with pOLE (59/60) were
eizure-free for more than six months. However, one
hird of the patients with sOLE were not seizure-
ree despite antiepileptic drug treatment. The rate of
eizure freedom with two or less antiepileptic drugs
as 88% in primary cases but 46% in secondary cases

p<0.001). Furthermore, the patients who had sOLE,

a

D

T
u

1 3 0 10

taut type.

ithout autonomic seizures, responded to drug treat-
ent to a lesser extent than those with sOLE and
303

utonomic symptoms (13% vs 32%; p=0.04).

iscussion

here are two types of epilepsy syndromes that can be
tilized to classify patients with OLE: PS and OLE-G.
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Table 3. Epilepsy syndrome classification in OLE and proposal additional definitions for patients who are neither
PS nor OLE-G (OLE: Occipital lobe epilepsy; PS: Panayiotopoulos syndrome; OLE-G: Late-onset childhood occipital
epilepsy of Gastaut; pOLE: Primary OLE; sOLE: Secondary OLE).

(A) Patients with primary OLE
- Patients who have typical autonomic or visual seizures of PS or OLE-G → PS or OLE-G
- Proposal definition for patients having seizures that do not start with typical autonomic or
visual seizures of PS and OLE-G → Noncategorized pOLE

(B) Proposal definitions for patients with secondary OLE, that is, those with OLE related to structural/metabolic or
unknown etiology
- Patients who have typical autonomic or visual seizures of PS or OLE-G → P-type sOLE or G-type sOLE
- Proposal definition for patients having seizures that do not start with typical autonomic or visual seizures of PS and

vesti
LE, n

I
(
t
p
g
g
p
c
w
v
c
e
y
(
i
d
g
c
w
w
O
f
s
B
t
v
t
o
e
p
L
c
o
m
m
w

v
c
f
t
c
a
t
o
s
o
O
s
O
h
fi
t
c
d
t
b
p
s
i
a
t
a
d
s
i

OLE-G → Noncategorized sOLE

(C) Proposal definitions for patients with OLE and under in
- Depending on seizure semiology → P-type OLE, G-type O

n this study, we evaluated 108 children with OLE
6.4±3.9 years) in the light of the characteristics of
hese epilepsy syndromes (tables 2 and 3, figure 1). The
atients with sOLE constituted 44% of the entire study
roup. This ratio can be expected to be smaller in the
eneral population since there are likely to be more
atients with symptomatic epilepsy in referral epilepsy
entres. Regarding the age at seizure onset, children
ith sOLE were younger than those with pOLE (7.6±3.7

s 5.1±3.5 years; p<0.001) and the patients with non-
ategorized sOLE had the youngest average age. Tata
t al. (2014) reported the age at seizure onset to be
ounger in patients with sOLE than in those with PS
3.4 vs 5.6 years). While idiopathic OLE usually starts
n childhood, symptomatic OLE may start at any age
epending on underlying disorders. When the con-
enital and perinatal causes in paediatric cases are
onsidered, it is not surprising that symptomatic cases
ith OLE present at younger age compared to patients
ith pOLE.
LE manifests with a wide range of ictal symptoms,

rom visual or oculomotor symptoms to autonomic
ymptoms (Bien et al., 2000; Panayiotopoulos, 2010).
esides these symptoms, different ictal spread pat-

erns of initial occipital discharge may give rise to
arious non-occipital ictal symptoms and even obscure
he initial occipital symptoms. Therefore, focal sensory
r motor seizures, hemiconvulsions, secondary gen-
ralized seizures and temporal seizures with complex
04

artial semiology may be the presenting symptoms.
ikewise, hemiconvulsion/GTCS and impairment of
onsciousness, which were found in 65% and 40%
f all the patients with OLE, respectively, were the
ost common ictal symptoms in our study. Oculo-
otor symptoms were noted in 36% of our patients
ith OLE. These rates underline the importance of con-

t
b
c
a
t
l
c

gation for etiology
oncategorized OLE

entional ictal symptoms (such as GTC, impairment of
onsciousness, and oculomotor symptoms) in OLE. As
or the typical occipital ictal symptoms, patients with
ypical autonomic or visual symptoms of PS and OLE-G
onstituted half of the patients with OLE. It was remark-
ble that a quarter of the patients with pOLE had no
ypical initial autonomic or visual ictal symptoms of PS
r OLE-G. In addition, a quarter of the patients with
OLE had seizures beginning with either autonomic
r visual ictal symptoms of these two syndromes.
nset and progression of ictal symptoms during

eizures form the basis of the description of PS and
LE-G. In the literature, studies on childhood OLE

ave indicated that many patients could not be classi-
ed as either PS or OLE-G. Genizi et al. (2007) reported

hat half of their patients with occipital paroxysms
ould not be segregated into either specific syn-
rome. Kivity et al. (2000) pointed out that 28% of

heir patients showed mixed signs and symptoms of
oth syndromes. In our study, 28% of the patients with
OLE, 20% of the patients with the typical autonomic
ymptoms of PS, and 21% of the patients with the typ-
cal visual symptoms of OLE-G could not be classified
s either PS or OLE-G. With regard to the classifica-
ion of OLEs, the most important factor in the literature
ppears to be the method of study. PS and OLE-G have
istinct ictal semiology characterized by not only ictal
ymptoms but also the order of appearance of the
ctal symptoms (Covanis, 2008). It is very important
Epileptic Disord, Vol. 17, No. 3, September 2015

o use appropriate definitions for seizure semiology
ecause of their central role, not only in appropriately
lassifying patients with epilepsy but also in making
correct decision on the ictal-onset zone and symp-

omatogenic zone. In this respect, categorization of
ocalization-related epilepsy is as important as electro-
linical epilepsy syndrome classification. In our study,
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e classified the patients depending on both their
ctal symptoms and the order of appearance of the
ctal symptoms, which is in contrast to some studies
n the literature. In addition, we have made a fur-
her categorization (table 1), which has not previously
een reported, since many patients with OLE did not
resent the characteristics of PS or OLE-G (figure 1).
or instance, 20% of the patients with OLE who had
he characteristic autonomic or visual ictal symptoms
f PS or OLE-G had structural/metabolic or unknown
etiology. In addition, 28% of the patients with pOLE
eported that their seizures started with no autonomic
r visual symptom. We defined the OLE patients with
tructural or unknown aetiology as P-type sOLE or
-type sOLE when they had one of the typical ictal

ymptoms of either PS or OLE-G, respectively. As for
he patients who had no characteristic ictal symptoms
f PS or OLE-G, we formed two groups in addition: non-
ategorized pOLE and non-categorized sOLE. Using
his approach, we were able to distinguish and present
he features of the patients with OLE who did not
resent the characteristics of PS or OLE-G (figure 1).
he most common cause of sOLE in our study was
erinatal events such as hypoxia/ischaemia, hypo-
lycaemia and intracranial bleeding. Occipital brain
amage resulting from perinatal hypoxic or metabolic

nsults and its clinical consequences have been
ncreasingly underlined in recent years. It is also
emarkable that some patients with such perina-
al events show normal neurodevelopment during
nfancy but develop occipital epilepsy later (Gil-Nagel
t al., 2005; Oguni et al., 2008). In addition to the perina-
al causes, our study showed a wide range of aetiology
ncluding inborn errors of metabolism and Celiac dis-
ase. Celiac disease has been reported to be frequent

n OLE compared to the other epilepsies in the litera-
ure. Epilepsy associated with Celiac disease is highly
ariable with regards to seizure semiology and prog-
osis, ranging from benign syndromes to intractable
pilepsy (Licchetta et al., 2011). Likewise, the patients
ith Celiac disease in our study showed no prevailing

ctal symptom or epilepsy syndrome and responded to
ntiepileptic drug treatment well.
s for the interictal EEG abnormalities, EEG showed
eneralized epileptiform activity additionally in four
atients, one of whom was a PS patient. Studies
ave reported that EEG may show generalized dis-
harges in 10% to 50% of patients with pOLE; occipital
pileptiform discharges with occipital seizures may
lso occur in children with typical absence seizures
pileptic Disord, Vol. 17, No. 3, September 2015

Caraballo et al., 2004; Verrotti et al., 2010; Adcock and
anayiotopoulos, 2012).
ntiepileptic drug treatment for OLE is similar to that

or any other type of focal seizure, and is usually
ffective. However, some patients may require surgi-
al intervention (Salanova et al., 1992). In our study,

c
t
d
t
c
s
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00% of the patients with PS, 91% of those with OLE-G,
nd 87% of the entire study group were found to be
eizure-free with antiepileptic drug treatment. While
8% of the patients with pOLE responded to antiepilep-
ic drug treatment, 71% with sOLE responded. Of the
atients with sOLE, those with autonomic symptoms

i.e. those with P-type sOLE) responded to antiepileptic
rugs better than other sOLE patients (p=0.04).

n this study, we interviewed the patients and par-
nts about seizure symptoms in order to reveal ictal
ymptoms as accurately as possible. This method
ppeared to be both an advantage and a limitation
f this study. We would have found more non-
ategorized patients if the study had been based on
ast medical records only. On the other hand, some
ymptoms may have been forgotten by the parents
nd patients, as the interviews were performed sev-
ral months or years after initial admission of the
atients. Besides this, there are some additional fac-

ors that challenge the collection of data on ictal
ymptoms. Some symptoms at seizure onset may be
verlooked when mild, and not witnessed when they
ccur in sleep. Children, especially those with intellec-

ual deficit, may fail to report symptoms. Observing
ccipital symptoms can be difficult due to fast ictal
pread to other brain areas (Salanova et al., 1992).
ll these factors make it difficult to collect data on

ctal symptoms, which is an issue for all clinical stud-
es that are not based on objective ictal monitoring.
herefore, our study group did not include occipital
pilepsy patients with no interictal occipital epilepti-
orm activity on EEG. In addition, some of the patients
ith multifocal epileptiform activity predominantly

n the occipital region may not have had occipital
obe epilepsy even though they lacked non-occipital
ctal symptoms. However, all these limitations are
nevitable obstacles unless ictal video-EEG monitoring
s performed.
n conclusion, children with OLE should be carefully
valuated for underlying causes because a significant
roportion of patients are not idiopathic, especially
hildren at younger age and those requiring three or
ore antiepileptic drugs. Non-autonomic and non-

isual symptoms are no less important than autonomic
nd visual symptoms in OLE. On the other hand,
eizures beginning with typical autonomic or visual
ymptoms of PS or OLE-G in a patient with OLE does
ot necessarily mean that this patient has either PS
r OLE-G. Many patients with OLE in our study, 60%
f patients with OLE and 28% of those with pOLE
305

ould not be classified as PS or OLE-G. In the light of
hese findings, our study demonstrates that additional
efinitions and terminology are necessary alongside

he descriptions that are used in epilepsy syndrome
lassification. All the patients in this study, not clas-
ified as either PS or OLE-G, would have otherwise
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een lumped into a single group. For instance, symp-
omatic occipital epilepsy patients who have seizures
hat start with vomiting would have to be catego-
ized together with patients with occipital epilepsy
elated to genetic aetiology who do not have typical
eizures of PS or OLE-G. The literature is not helpful
n this issue at all. Our proposals presented here con-
ider both the categorization of localization-related
pilepsy and classification of electroclinical epilepsy
yndrome. We hope that our findings and proposed
efinitions and terminology are helpful in differenti-
ting between patients with the different features OLE
n clinical practice and research. �

upplementary data.
ummary didactic slides are available on the
ww.epilepticdisorders.com website.
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Occipital lobe epilepsy: classification and definitions

TEST YOURSELF
EDUCATION

(1) What are the electroclinical epilepsy syndromes related to the occipital lobe?

(2) Most of the children with occipital lobe epilepsy have autonomic or visual ictal symptoms; is this correct?

(3) An occipital epilepsy patient whose seizures begin with autonomic or visual ictal symptoms has either
Panayiotopoulos syndrome or late-onset occipital lobe epilepsy of Gastaut. Is this correct?
pileptic Disord, Vol. 17, No. 3, September 2015 307

(4) Are all cases with occipital lobe epilepsy classified under the two epilepsy syndromes related to the occipital
lobe (e.g. Panayiotopoulos syndrome or late-onset occipital lobe epilepsy of Gastaut)?

Note: Reading the manuscript provides an answer to all questions. Correct answers may be accessed on the
website, www.epilepticdisorders.com, under the section “The EpiCentre”.
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