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Dear Editor,

Panayiotopoulos syndrome belongs to self-limited child-
hood-onset focal epilepsies (SeLCOFE) and has recently 
been redefined as self-limited epilepsy with autonomic 
seizures (SeLEAS) [1]. Juvenile absence epilepsy (JAE) is 
included in idiopathic generalized epilepsies (IGE), repre-
senting 15–20% of epilepsies [2]. Photosensitivity is present 
in 17.9% of patients with IGE not treated with anti-seizure 
drugs (ASDs) [3] and focal symptoms (including autonomic) 
are found in 62.5% of patients with JAE [4]. Here, we pre-
sent a remarkable JAE case with focal autonomic symptoms 
mimicking SeLEAS.

An 11-year-old girl presented to the emergency depart-
ment of our hospital in March 2022 due to an abrupt clini-
cal picture which occurred while dining at home (without 
watching television or using electronic devices), witnessed 
by her mother, lasting approximately 1 min, consisting of 
impaired awareness, loss of facial expression, ascending 
epigastric sensation, and vomiting. Her past medical his-
tory was otherwise unremarkable. Stroke code was activated 
and she was referred to another hospital, with normal neu-
rological examination (pediatric NIHSS: 0) and vital signs 
on arrival.

She was hospitalized for 4 days. Blood tests (including 
SARS-CoV-2 RT-PCR RNA), chest X-ray, electrocardio-
gram, and cranial CT were normal, as were cytobiochemical 
and microbiological analysis of cerebrospinal fluid. An elec-
troencephalogram (EEG) with video during wakefulness and 
sleep  was performed (no images available, only the written 

report), revealing a  prevailing epileptiform activity over the 
posterior region of both hemispheres, predominantly left, 
as well as a type 4 photo-paroxysmal response (PPR), dur-
ing intermittent photic stimulation (IPS), with no associated 
clinical changes. The patient was discharged with the diag-
nosis of a possible SeLEAS, without initiating anti-seizure 
medication (ASM).

Two months later, in the review at the Pediatric Neurol-
ogy consultation of  our hospital, no new spells like the 
previous one were reported. A new EEG with video was per-
formed that day (Fig. 1A), where the findings of the previ-
ous EEG were replicated, although without a clear predomi-
nance of epileptiform discharges over posterior regions, PPR 
block with the blue color crystal, and without associated 
clinical manifestations. No  ASM was prescribed as she had 
presented a single seizure  and the possibility of a SeLEAS 
(which usually remits in 1–2 years after onset) [1] was not 
completely ruled out, but photoprotection (with polarized 
glasses with cobalt blue lenses) was recommended [5]. Two 
weeks later a 3T MRI of the brain with epilepsy protocol 
was performed, ruling out underlying structural pathology.

One month later, the EEG with video was repeated, under 
sleep deprivation, to increase the diagnostic yield, where 
in addition to the findings reported in the second EEG, an 
electro-clinical seizure was observed during hyperventila-
tion, consisting of a typical absence (Fig. 1B). Therefore, in 
consensus with the patient's family, ASM (lamotrigine) was 
started, with progressive titration up to 25 mg/12 h orally, 
with adequate tolerance and response, achieving seizure 
freedom.

Photosensitive seizures are triggered by visual stimula-
tion [6]. Photosensitivity is a genetically determined trait 
that can remain asymptomatic or manifest with seizures 
[7]. It is more common in the young (especially between 
11 and 20 years) and female patients [8] and in specific 
forms IGE, such as juvenile myoclonic epilepsy (30–90%), 
childhood absence epilepsy (18%), JAE (8%), epilepsy 
with tonic–clonic bilateral seizures (TCBSs) (13%) and 
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benign myoclonic epilepsy of infancy (BMEI) (10%). In 
these patients, the occipital cortex would show hyperexcit-
ability, with an occcipito-parieto-frontal spread, with the 
thalamus acting as a pacemaker (in the case of TCBSs), 
although the pathophysiology remains to be fully eluci-
dated. Images with flashes > 20 lx (candelas/m2) at 3–60 
(especially 15–20) Hz occupying 10–25% of the visual 

field represent a risk factor, as are red flashes and oscil-
lating streaks [6].

The associated symptoms are highly variable, ranging 
from mild subjective symptoms to palpebral myoclonus, 
TCBSs, absence seizures, etc. [6]. In the EEG, IPS can  
elicit a PPR, which consists of an electroencephalographic 
phenomenon as an expression of this photosensitivity [7]. 

Fig. 1  A Second EEG during wakefulness and intermittent photic 
stimulation (in this case at 15  Hz): a type 4 photoparoxysmal 
response of the Waltz classification is identified  after closing eyes, 
i.e., a paroxysmal generalized 3-Hz spike-and-wave and polyspike-
and-wave discharge, of approximately 2 s duration and up to 400 μV 
of amplitude (red rectangle). B Third EEG during wakefulness and 
hyperventilation induction (in this case with sleep deprivation): at 
3  min a paroxysmal 3-Hz regular spike-and-wave discharge, with a 
duration of 5.2 s and abrupt onset and termination, and up to 500 μV 
of amplitude is observed (red rectangle). In the simultaneous video 

recording, the patient presented impaired awareness with absence of 
response to the question “Is everything all right?”, answering “yes” 
two seconds after the end of the discharge, with immediate return to 
normal activity, without other superimposed clinical features. Mon-
tage type in both EEGs: bipolar; Recording speed: 30 mm/s; Sensi-
tivity: 30 µV/mm; High frequency filter: 70 Hz; Low frequency fil-
ter: 0.5 Hz; Notch filter: with a cutoff frequency of 50 Hz. The space 
between two continuous vertical lines is equivalent to 1 s. EEG: elec-
troencephalogram.



Acta Neurologica Belgica 

1 3

In 1992, Waltz et al. [3] classified PPR into four types: 
type 1 (occipital spikes), type 2 (parieto-occipital spikes 
with biphasic slow wave), type 3 (type 2 with spread to 
frontal regions), and type 4 (generalized spike/polyspike-
and-wave discharges), which represents the most patho-
logical response [3, 5, 6]. Treatment includes a non-phar-
macological approach (e.g., avoidance of triggering visual 
stimuli and the use of cobalt blue polarized glasses), as 
well as ASDs in cases refractory cases to the aforemen-
tioned approach [7].

When facing PPR identified in an epileptic patient with 
reported photosensitivity, the differential diagnosis should 
be established between photosensitive epilepsy, which is 
only composed of photoinduced seizures (BMEI, photo-
sensitive occipital lobe epilepsy, etc.) and epilepsy with 
photosensitivity, which is characterized by photoinduced 
and spontaneous seizures: in case of neurodevelopmen-
tal involvement, epileptic encephalopathies (Dravet syn-
drome, progressive myoclonic epilepsies, etc.) should be 
ruled out, and if neurodevelopment is normal, IGE should 
be considered (as in our patient, whose first seizure was 
not photoinduced and whose second was) [5].

SeLEAS, first described in 1989 by  Professor Chrysos-
tomos P. Panayiotopoulos (“Tomis”), presents a series of 

differential features compared to JAE (Table 1). It should be 
noted that for the diagnosis of SeLEAS, the presence of focal 
autonomic seizures is mandatory, with or without impaired 
awareness (nausea, retching and/or vomiting being present in 
80% of cases; however, other autonomic symptoms may also 
appear, such as pallor, malaise, flushing, mydriasis, tachy-
cardia–bradycardia, etc.), along with focal/multifocal epilep-
tiform discharges predominantly in posterior regions, which 
increase during sleep and with ocular closure. Neuroimaging 
is usually normal, and should only be requested in case of 
red flags (e.g., age of onset > 8 years) [1, 9]. It does not usu-
ally require treatment given its tendency to remit spontane-
ously within 1–2 years of onset, but if remission does not 
occur, ASD of choice is carbamazepine, and the response is 
usually very successful (oxcarbazepine and levetiracetam 
have also been used as alternatives) [9].

Children with SeLEAS are not usually clinical nor elec-
troencephalographically photosensitive. Although occasion-
ally there may be some overt photosensitivity with small 
occipital spikes during IPS (which occurs when patients are 
in remission and occipital and/or multifocal discharges are 
controlled), it must rethink the diagnosis [10].

In our case, this fact, as well as the patient's age, made us 
question the initial diagnosis of SeLEAS issued in another 

Table 1  Differential diagnosis between self-limited epilepsy with autonomic seizures (SeLEAS) and juvenile absence epilepsy (JAE).

Adapted from: Specchio N, et al. [1]; Hirsch E, et al. [2]; Seneviratne U, et al. [4]; Katyayan A, et al. [9]
The highlighted features in bold were those that led to rule out SeLEAS, and to consider the diagnosis of JAE 
BTCSs: bilateral tonic–clonic seizures; EEG: electroencephalogram; OCD: oculocephalic deviation; TASs: typical absence seizures
*TASs: absence seizures are mandatory. They have abrupt onset of impaired awareness, staring with loss of facial expression, interruption of 
activity, with/without oral automatisms, and immediate return to normal activity. Of note, loss of awareness is often less complete than in child-
hood absence epilepsy, where the patient may be able to respond to commands but has difficulty performing complex tasks. Subtle myoclonus 
may be seen [1]

Differential features SeLEAS JAE

Age of onset (usual) 1–14 years (3–6) 8–20 years (10–13)
Neurodevelopment Normal Normal
Frequency and duration of seizures 25% (1 seizure)/50% (≤ 6 seizures) Less than daily 5–30 s (occasional longer 

seizures)Prolonged (10–50% > 30 min)
Impaired awareness  ±  + (partial)
Circadian distribution Sleep (> 70%) Sleep and wakefulness
Types of seizures Focal autonomic (± OCD, hypotonic, clonic, 

BTCSs, etc.)
Generalized (TASs* > BTCSs > myo-

clonic) > febrile seizures > focal
Autonomic symptoms  +  +  + (80% → Nausea, retching and vomiting)  + (Epigastric visceral, chest tightness, cardiac, 

diaphoresis, flushing, heat, etc.)
Photoparoxysmal response  − (+ exceptional)  + (25%)
Hyperventilation induction –  + (87%)/ − (13%)
Interictal EEG Sharp waves and high-amplitude (> 200 μV) 

multifocal spike-and-wave with onset in posterior 
regions

3–5.5 Hz generalized spike-and-wave

Ictal EEG Onset in posterior regions (slow rhythmic activ-
ity + small spikes ± fast activity)

Regular 3–5.5 Hz generalized spike-and-wave 
(usually at 3 Hz)

Neuroimaging Normal Normal
Evolution Remission in 1–2 years following onset Good with antiseizure medication
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hospital (probably due to overweighting of the vomiting), 
and consider JAE as a more probable diagnosis, taking into 
account that focal autonomic epileptic symptoms (e.g., vis-
ceral in the form of vomiting) are not uncommon in JAE [4] 
and was confirmed by the ictal EEG (with sleep deprivation).

In JAE, the age of onset is usually around 8–20 years 
(with a peak at 9–13 years). It is important to mention 
that > 90% of patients have BTCSs and 20% have absence 
status epilepticus [2], so it is important to use broad-spec-
trum ASDs, with valproic acid being the drug of choice, 
and lamotrigine and ethosuximide being used as the main 
alternatives, especially in women because of their potential 
adverse effects, alone or in combination [9]. Drugs whose 
main mechanism of action is the blockade of sodium chan-
nels (carbamazepine, oxcarbazepine, eslicarbazepine, phe-
nytoin, etc.) are contraindicated because they can produce 
enhance neuronal membrane stabilization and hypersyn-
chrony of neuronal discharges through a thalamo-cortical 
loop [11].

The conclusions to be drawn from this clinical case are 
the following: (1) Epilepsy is a frequent entity in pediatric 
age, with high clinical variability; (2) An electro-clinical 
syndrome is defined by characteristic features (epileptic 
semiology, age of onset, and electroencephalographic 
findings), which is going to allow guiding the treatment 
and predicting the prognosis in a more accurate way; (3) 
SeLEAS belongs to the SeLCOFE group and JAE to the 
IGE, according to the latest ILAE classification of 2022 [1, 
2], with epileptic semiology, age of onset, EEG data (espe-
cially photosensitivity), and electro-clinical evolution being 
essential to differentiate between them; (4) Before making 
a diagnosis (e.g., an epileptic syndrome), especially in the 
pediatric age group (due to this clinical variability), atten-
tion should be paid to atypical data; (5) The electro-clinical 
evolution and the complementary tests (conventional EEG 
with activation maneuvers and simultaneous video record-
ing) will allow achieving early accurate diagnosis and proper 
long-term ASM, avoiding ASDs that, being of choice for 
one entity, can induce and/or aggravate seizures of another.

Author contributions ML-R, MM-A, CC-C: All authors have partici-
pated in the work: Drafting of the manuscript; Revision of the manu-
script; Study concept and design; Analysis and interpretation of data; 
Final approval of the version to be published.

Funding No funding reported.

Declarations 

Conflict of interest The authors declare that they have no conflict of 
interest.

References

 1. Specchio N, Wirrell EC, Scheffer IE et al (2022) International 
league against epilepsy classification and definition of epilepsy 
syndromes with onset in childhood: position paper by the ILAE 
task force on nosology and definitions. Epilepsia 63:1398–1442. 
https:// doi. org/ 10. 1111/ epi. 17241

 2. Hirsch E, French J, Scheffer IE et al (2022) ILAE definition of 
the idiopathic generalized epilepsy syndromes: position statement 
by the ILAE task force on nosology and definitions. Epilepsia 
63:1475–1499. https:// doi. org/ 10. 1111/ epi. 17236

 3. Rathore C, Prakash S, Makwana P (2020) Prevalence of photopar-
oxysmal response in patients with epilepsy: effect of the underly-
ing syndrome and treatment status. Seizure 82:39–43. https:// doi. 
org/ 10. 1016/j. seizu re. 2020. 09. 006

 4. Seneviratne U, Woo JJ, Boston RC, Cook M, D’Souza W (2015) 
Focal seizure symptoms in idiopathic generalized epilepsies. Neu-
rology 85:589–595. https:// doi. org/ 10. 1212/ WNL. 00000 00000 
001841

 5. Poleon S, Szaflarski JP (2017) Photosensitivity in generalized 
epilepsies. Epilepsy Behav 68:225–233. https:// doi. org/ 10. 1016/j. 
yebeh. 2016. 10. 040

 6. Fisher RS, Acharya JN, Baumer FM et al (2022) Visually sensitive 
seizures: an updated review by the epilepsy foundation. Epilepsia 
63:739–768. https:// doi. org/ 10. 1111/ epi. 17175

 7. Verrotti A, Beccaria F, Fiori F, Montagnini A, Capovilla G (2012) 
Photosensitivity: epidemiology, genetics, clinical manifestations, 
assessment, and management. Epileptic Disord 14:349–362. 
https:// doi. org/ 10. 1684/ epd. 2012. 0539

 8. Meritam Larsen P, Wüstenhagen S, Terney D et al (2021) Pho-
toparoxysmal response and its characteristics in a large EEG data-
base using the SCORE system. Clin Neurophysiol 132:365–371. 
https:// doi. org/ 10. 1016/j. clinph. 2020. 10. 029

 9. Katyayan A, Diaz-Medina G (2021) Epilepsy: epileptic syndromes 
and treatment. Neurol Clin 39:779–795. https:// doi. org/ 10. 1016/j. 
ncl. 2021. 04. 002

 10. Panayiotopoulos CP (ed) (2002) Panayiotopoulos syndrome: a 
common and benign childhood epileptic syndrome. John Libbey 
& Company Ltd, Eastleigh

 11. Murthy J (2011) Seizure aggravation with antiepileptic drugs in 
idiopathic generalized epilepsies. Neurol India 59:51–52. https:// 
doi. org/ 10. 4103/ 0028- 3886. 76858

Publisher's Note Springer Nature remains neutral with regard to 
jurisdictional claims in published maps and institutional affiliations.

https://doi.org/10.1111/epi.17241
https://doi.org/10.1111/epi.17236
https://doi.org/10.1016/j.seizure.2020.09.006
https://doi.org/10.1016/j.seizure.2020.09.006
https://doi.org/10.1212/WNL.0000000000001841
https://doi.org/10.1212/WNL.0000000000001841
https://doi.org/10.1016/j.yebeh.2016.10.040
https://doi.org/10.1016/j.yebeh.2016.10.040
https://doi.org/10.1111/epi.17175
https://doi.org/10.1684/epd.2012.0539
https://doi.org/10.1016/j.clinph.2020.10.029
https://doi.org/10.1016/j.ncl.2021.04.002
https://doi.org/10.1016/j.ncl.2021.04.002
https://doi.org/10.4103/0028-3886.76858
https://doi.org/10.4103/0028-3886.76858

	Juvenile absence epilepsy: integrating photosensitivity and autonomic focal epileptic symptoms
	References




