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ABSTRACT - We investigated whether Encephalopathy related to Status
Epilepticus during slow Sleep (ESES) in childhood was associated with pro-
gressive intellectual decline. Participants were identified from the caseload
of a single paediatric neurosciences centre and EEG department. A retro-
spective review of overnight sleep EEG reports (n=2200) over a five-year
period identified twenty-two children as having the neurophysiological
characteristics of ESES. All had repeat neuropsychological assessment using
the WISC-III (UK) and/or WPPSI-R (UK). There was a statistically signifi-
cant reduction in Full-Scale IQ and Performance IQ across a mean and
median time interval of two years. Around a third of the participants showed
a clinically significant regression in intellectual functioning evidenced by
=>12-point reduction in IQ. These patients were not distinguishable from
therest of the cohortin terms of clinical history, imaging or duration of ESES.
The reduction in 1Q reflected reduced processing speed, working memory
and overall cognitive efficiency. Children with a history of ESES require close
monitoring in order to support educational planning and provide families
with accurate information about prognosis.
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Encephalopathy related to Status
Epilepticus during slow Sleep or
ESES is an age-dependent and self-
limited syndrome whose distinctive
features include a characteristic
age at onset (with a peak around
4-5 years), heterogeneous seizure
types (mostly focal motor or uni-
lateral seizures during sleep and

absences or falls while awake), a
typical EEG pattern (with continuous
and diffuse paroxysms occupying a
significant proportion of slow wave
sleep) and a variable neuropsycho-
logical regression consisting of 1Q
decrease, reduction of language
(as in acquired aphasia or Landau-
Kleffner syndrome), disturbance
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of behaviour and motor impairment (in the form
of ataxia, dyspraxia, dystonia or unilateral deficit)
(Tassinari et al., 2000). The favourable seizure outcome
is independent of the etiology and is observed also in
cases with cortical malformations such as multilobar
polymicrogyria (Guerrini et al 1998). The characteristic
EEG patterns during slow wave sleep also disappear at
approximately the same time, butfocal interictal spikes
may persist (Morikawa et al., 1989; Bureau, 1995).

The first description of sub-clinical electrical status
induced by sleep in children dates back to 1971
when Patry, Lyagoubi and Tassinari described in six
children a peculiar EEG pattern occurring almost
continuously in sleep, characterized by apparently
‘subclinical’ spike and wave for a variable length of
time. Tassinari introduced the term “Electrical status
epilepticus during slow sleep” and this was origi-
nally defined as status epilepticus occurring during
at least 85% of slow sleep (Tassinari et al., 1977).
More recently, the proportion of affected slow sleep
required to affect cognition and behaviour has been
recognised to be lower, with some authors suggesting
that =>50% can be associated with cognitive seque-
lae. The most typical paroxysmal discharges on EEG are
spike wave at 1.5 to 3.5-Hz polyspikes and polyspikes
and wave. Secondary bilateral synchrony is the mech-
anism underlying continuous spikes and waves during
slow sleep. In this respect, the apparently generalized
seizures (absences, tonic-clonic seizures) occurring in
this condition have, in fact, a focal onset (Tassinari,
1995). ESES can be present at various evolutionary
stages within a spectrum of diseases, the prototypes
of which are continuous spike and wave in slow sleep
(CSWS), Landau Kleffner Syndrome (LKS) and some
patients initially presenting with childhood (benign or
rolandic) epilepsy with centrotemporal spikes (BECTS)
(Galanopolou etal., 2000). Children with ESES generally
demonstrate a global neuropsychological disturbance
whereas those diagnosed with LKS typically display
an isolated language disorder. In both syndromes,
recovery of language functions may be associated
with disappearance of continuous spike and slow
wave during slow wave sleep. The neuropsycholog-
ical disturbances are suspected to be a function of
the genetic or symptomatic origin of the underlying
epileptic condition, the cortical area of the primary
focal paroxysmal activity, the patient’s age and the
severity and duration of the EEG abnormalities (De
Negri, 1997).

ESES is a rare disorder although accurate incidence is
difficult to determine. Morikawa et al found an inci-
dence of 0.5% among 12,854 children evaluated during
a 10-year period (Morikawa et al., 1995). The Landau-
Kleffner syndrome (LKS) and Encephalopathy related
to Status Epilepticus during slow Sleep (ESES) are rare
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childhood-onset epileptic encephalopathies in which
loss of language skills occurs in the context of an
epileptiform EEG activated in sleep. Although in LKS
the loss of function is limited to language, in ESES
there is a wider spectrum of cognitive impairment.
The two syndromes are distinct but have some over-
lap. Whether ESES as a whole should be defined as
an independent syndrome or as an electroclinical fea-
ture of many epilepsy syndromes is a source of debate
(see Hirsch et al., p. S5-S12). The duration of elec-
trical status epilepticus during slow sleep has been
correlated with the final neuropsychological outcome
(Rousselle & Revol, 1995). It has also been suggested
that electrical status epilepticus during slow sleep is
a model for prolonged cognitive impairment induced
by interictal paroxysmal activity (Tassinari, 1995; see
also Tassinari and Rubboli, p. $82-7). “Interictal parox-
ysmal activity” may interfere with different cognitive
processes, as demonstrated by neurophysiological,
neuropsychological, and biochemical studies (Binnie,
1993; Wasterlain et al., 1993). It has been suggested that
interictal epileptiform discharges have a role to play in
the language regression seen in some children with
autism, however, other studies have contradicted this
view (Ballaban-Gil et al., 1998; De Menezes et al., 1998;
Goldberg et al., 1998). What is certain from genetic
studies is that autism, ESES and epilepsy may share the
same underlying aetiologies (Lesca et al., 2012; Wolff
etal., 2017).

Following resolution of ESES, improvement in lan-
guage dysfunction, learning disability and psychiatric
disturbances generally occurs but this is variable and
individualized. The majority of affected children never
return to normal levels, particularly for verbal and
attention abilities (Morikawa et al., 1985; Roulet Perez
etal., 1993; see also Arzimanoglou and Cross, p. S71-5).
Margari et al followed 25 patients (19 male) from 2 to
16 years of age (mean age: 6 years£3 SD) to examine
the presence and course of neuropsychiatric disor-
der (mean duration of follow-up: 3.9 years) (Margari
etal., 2012). At diagnosis of CSWS, 54% of patients had
behavioral problems, 37.5% mental retardation, 33%
learning disabilities, 17% developmental coordination
disorder, 12.5% language disorder, and 8% pervasive
developmental disorder. During the follow-up, neu-
ropsychiatric dysfunctions remained unaltered in 52%
of the patients, worsened in 24%, and improved in only
24%.The authors suggest that CSWS may be associated
with a broad spectrum of neuropsychiatric disorders
and may promote their worsening over time. Despite
the apparent developmental impact of the ESES, there
has been very little published related to neuropsy-
chological outcomes, with only two very small cohort
studies, e.g. Seegmuiller et al. (2012) n=10 patients, and
Scholtz et al (2005) n=7 patients.
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The current study aimed to provide data on a larger
series of children with treated ESES using standard-
ised neuropsychological tests. We aimed to provide
some preliminary data on the impact of ESES on the
developing brain in terms of intellectual development
in middle to late childhood.

Methods

Participants were identified by reviewing reports of
24-hour ambulatory EEG over a period of five years
(n=2200). The recordings of those who exhibited
marked sleep accentuation of epileptiform activity
were reviewed. Those who fulfilled the diagnostic cri-
teria for ESES, i.e. >85%, were identified. We also
included children who had abnormal activity occupy-
ing 60-85% of slow wave sleep if there was a history of
change in behavior and/or recent loss of skills. Chil-
dren who were in non-convulsive status with a contin-
uous dysrhythmia, awake and asleep, were excluded.
Clinical records were reviewed to determine seizure
types, aetiology, and behavioural and EEG features.
This was a retrospective study with cases managed
by several clinicians and no uniform or standardized
therapeutic paradigm for ESES. Cases were treated
with several different anti-epileptic drugs including
clobazam, prednisolone and valproate with variabil-
ity in dose and combination of different treatments.
In addition, the sequence and duration of different
therapies was not controlled therefore the data on
medication use in individual cases is not presented as
no valid conclusions can be drawn from this data.

Participants

Twenty-two participants met inclusion criteria (13
males and nine females). The median age of the sam-
ple at initial assessment was 6 years (mean: 6.8, sd 2.9
years) with a range of 4-16 years. At follow-up, the
median age was 7.5 years (mean: 9.3, sd 3.4 years) with a
range of 6-19 years. This created a mean latency period
between assessments of 2.5 years. The clinical histories
of all patients are described in table 1. Thirteen par-
ticipants were reassessed within three years and eight
participants within 3-5 years. Five of 22 had a significant
neonatal history and 5/22 had abnormal imaging using
MRI/CT. There were heterogenous epilepsy types (see
table 7).

Measures

Participants were assessed using the WISC-IIl (Wech-
sler Intelligence Scale for children, version 3, UK norm,
UK-edition) or the WPPSI-R (Wechsler Primary and
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Figure 1. Intellectual ability levels at first and second assessment
(mean time interval 2.5 years).

Preschool Scale of Intelligence, revised, UK-edition).
When patients were unable to complete all subtests of
the WISC/WPPSI, pro-rated scores were derived using
statistical techniques outlined within the manual. As
this was a retrospective study there was no specified
time period between the first and subsequent neu-
ropsychological evaluations.

Results

Atthe time of their initial assessment, nine participants
had a measured 1Q within the learning disability range,
four within the severe range (1Q: 40-49) and five within
the mild to moderate range (IQ: 50-69). Four partici-
pants had an IQ within the borderline range (1Q: 70-79),
five had an 1Q within the low-average range (80-89),
and a further four had an 1Q within the average range
(90-109). At follow-up assessment, thirteen participants
had measured 1Qs within the LD range, three within
the severe range, and ten within the mild to moderate
range. Four participants had an IQ within the border-
line range, one within low-average, and four within
the average range. Therefore, 41% of the sample had a
measured |Q within the learning disability range at first
assessment compared to 55% at second assessment; an
increase of 14% (figure 7).

As the data were not normally distributed, a repeated-
measures non-parametric analysis (Wilcoxon) was
used to compare group median FSIQ, VIQ and PIQ
between assessment points (figure 2). There were
significant differences in Full-Scale 1Q with a small
effect size (p=0.042; d=0.3), and performance 1Q with
a medium effect size (p=0.031; d=0.4). There was no
significant difference in VIQ across time (p=0.421).
Figure 3 shows the change in 1Q for each participant
which can be correlated with the clinical histories
shown in table 1 (the participants 1-22 in table 1 corre-
spond to those in figure 3).
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Figure 2. Changes in cohort median Full IQ, Verbal 1Q and Per-
formance 1Q between first and second assessments.
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Figure 3. Individual participant changes in 1Q between first and
second assessment.

To address the important issue of statistical versus clin-
ical significance regarding change in 1Q scores, we
analyzed the data using a conservative criterion of a
=>12-point difference in 1Q. When adopting this more
conservative criterion to denote clinically significant
change, seven participants were found to show a=>12-
IQ point change with amean FSIQ at initial assessment
of 86 (sd=15), and at follow-up of 67 (sd=14.7) with a
large effectsize (d=1.3). The largest effect was observed
in Performance IQ with a mean reduction of 24 points
from 92 to 68 (p=0.018; d=1.5). A less dramatic drop in
VIQ was observed with an average of a9 point-change
(d=0.4). If excluding those participants who scored
at floor value at both time points (n=4), our findings
suggest that 7/18 participants (38%) showed a highly

significant intellectual decline affecting FSIQ and PIQ.
These individuals tended to move from the average
range to the mild learning disability range. Four indi-
viduals had 1Q values =<40 (floor value on WISC-III)
at both assessments and therefore were not able to be
rated in terms of on-going cognitive loss using these
instruments.

Discussion

We report the largest neuropsychological outcome
study of childhood ESES with main findings of a clini-
cally and statistically significant decrease in Full-Scale
and Performance |Q despite treatment. Around one-
third (7/22) of participants in the current study showed
ahighly significantloss (=>12pts) in intellectual perfor-
mance, evident particularly within their Performance
1Q scores within a relatively short period of time (2.5
years). These individuals tended to move from the aver-
age range to the mild learning disability range and
were not distinguishable from the rest of the sam-
ple in terms of clinical history, imaging or duration
of ESES. Performance 1Q (P1Q) effects were more pro-
nounced than for verbal IQ, a finding of interest as
language difficulties are the most commonly reported
difficulties in these children, and may reflect reduced
processing speed, working memory and overall cogni-
tive efficiency.

Whilst there have been several descriptions of the
clinical and behavioural manifestations of ESES, few
have used standardized tests to look at cognitive
function. In a report of longitudinal neuropsycho-
logical outcome in 10 patients followed from the
time of diagnosis into adulthood (mean follow-up
duration of 15.6 years), six patients had an 1Q <70, two
had a low IQ (77 and 84), and two had an IQ within
the average range (103 and 85) (Seegmuller et al.,
2012). The authors also describe social, cognitive and
attention difficulties in the majority of the patients.
They suggest that the initial severity and duration of
the acute phase regression and the duration of ESES
were most predictive of poorer neuropsychological
outcome. In another report it was suggested that the
initial diagnosis had little prognostic significance, but
that length and the age at onset of CSWS, the site
of epileptiform activity and the individual neuropsy-
chological profile are more useful for predictors of
long-term cognitive outcome (Veggiotti, 2012).

Our study has limitations as a result of the retro-
spective nature and lack of control over timing of
assessments and therapeutic interventions. We relied
onasingle outcome measure, i.e. 1Q testing, and whilst
the predictive utility, validity and reliability of standard-
ized 1Q tests are high (Dorris et al., 2017), it would
be useful for future studies to include measures of
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adaptive behavior, Quality of Life and psychiatric diag-
noses viastandardized instruments in order to develop
a comprehensive model of impact for affected chil-
dren and families. The value of the current report lies
in the serial neuropsychological evaluations in indi-
viduals which demonstrate the clinical impact of ESES.
Controlled trials in ESES are required to help deter-
mine what might be the most effective treatments.
Recently, the RESCUE ESES international European col-
laboration has developed such a trial. Unfortunately,
due to the rarity of the condition, the challenges of
delivering multi-centre international trials (see Gentry
et al., 2018), and variability in resources to support
the trial assessments, this study has not recruited as
well as planned. It is possible that international agree-
ments between collaborating centres to collect data
and manage patients in a limited number of standard-
ized paradigms might be the most practical way to
generate sufficient clinically useful data on treatment
efficacy.

The implications of our study are that whilst some
children experience stagnation in development, rep-
resented by a plateau in neuropsychological test
scores and a corresponding decline in age-normative
standard scores, others experience a more signifi-
cant decline in cognitive functions consistent with
an active disease process. In this group of children
with ESES with a variety of underlying aetiolo-
gies and treatments, the underlying encephalopathy
resulted in an insidious decline in cognitive abil-
ity. It is therefore important that children with
ESES have early and continuing neuropsychological
assessment and that developmental monitoring is
linked with appropriate psychological, social and psy-
chiatric support to improve mental wellbeing and
social participation. Families and educational services
should also be provided with accurate informa-
tion to inform prognosis and support in relation to
maximizing learning potential and social integration
with peers. O

Disclosures.
None of the authors have any conflict of interest to declare.

References

Arzimanoglou A, Cross JH. Cognitive impairment and
behavioral disorders in Encephalopathy related to Status
Epilepticus during slow Sleep: diagnostic assessment and
outcome. Epileptic Disord 2019; 21(S1): S71-5.

Ballaban-gil K, Goldberg R, Moshe SL, Shinnar S. EEG eval-
uation and treatment of children with language regression.
Epilepsia 1998; 39: 156.

Progressive intellectual impairment in children with ESES

Binnie CD. Significance and management of transitory cogni-
tive impairmentdue to subclinical EEG discharges in children.
Brain & Dev 1993; 15(1): 23-30.

Bureau M. Outstanding cases of CSWS and LKS: analysis
of the data sheets provided by the participants. In: Con-
tinuous spike and waves during slow sleep. Electrical status
epilepticus during slow sleep. Beaumanoir A, Bureau M,
Deonna T, Mira L, Tassinari CA. London: John Libby, 1995:
213-6.

De Negri M. Electrical status epilepticus during sleep (ESES).
Different clinical syndromes: towards a unifying view? Brain
& Dev 1997;19(7): 447-51.

de Menezes MS, Warner M, Shurtleff H, Rho J. Clinical char-
acteristics of patients referred to a tertiary center for a history
of acute language regression. Epilepsia 1998; 39: 156.

Dorris L. Predicting the IQ of young children from early devel-
opmental markers. Eur / Paed Neurol 2017;21:247.

Galanopoulou AS, Bojko A, Lado F, Moshé SL. The spectrum
of neuropsychiatric abnormalities associated with electri-
cal status epilepticus in sleep. Brain & Dev 2000;22(5):
279-95.

Gentry KR, Arnup SJ, DismaN, et al. Enrollment challenges in
multi-center, international studies: the example of the GAS
trial. Pediatric Anesthesia 2019;29(1):51-8.

Goldberg RF, Ballaban-gil K, Ochoa J, et al. Epileptiform EEG
abnormalities in autistic children with a history of language
regression. Epilepsia 1998; 39: 156-7.

Guerrini R, Genton P, Bureau M, et al. Multilobar polymi-
crogyria, intractable drop attack seizures, and sleep-
related electrical status epilepticus. Neurology 1998;51(2):
504-12.

Lesca G, Rudolf G, Labalme A, etal. Epileptic
encephalopathies of the Landau-Kleffner and contin-
uous spike and waves during slow-wave sleep types:
genomic dissection makes the link with autism. Epilepsia
2012;53(9): 1526-38.

Margari L, Buttiglione M, Legrottaglie AR, Presicci A, Craig
F, Curatolo P. Neuropsychiatric impairment in children with
Continuous Spikes and Waves during slow Sleep: Along-term
follow-up study. Epilepsy Behav 2012; 25(4): 558-62.

Morikawa T, Seino M, Osawa T, Yagi K. Five children with
continuous spike-waves discharges during sleep. In: Epilep-
ticsyndromes in infancy, childhood and adolescence. Roger },
Dravet C, Bureau M, Dreifuss FE, Wolf P. London: John Libbey,
1985: 205-212.

Morikawa T, Seino M, Watanabe Y, Watanabe M, Yagi K.
Clinical relevance of continuous spike-waves during slow
wave sleep. In: Advances in epileptology. Manelis S, Ben-
tal E, Loeber N, Dreifuss FE. New York: Raven Press, 1989:
359-63.

Morikawa T, Seino M, Watanabe M. Long-term outcome of
CSWS syndrome. In: Continuous spikes and waves during
slow sleep. Electrical status epilepticus during slow sleep:
acquired epileptic aphasia and related conditions. Beau-
manoir A, Bureau M, Deonna T, Mira L, Tassinari CA. London:
John Libbey, 1995: 27-36.

Epileptic Disord, Vol. 21, Supplement 1, June 2019

S95


http://www.ncbi.nlm.nih.gov/pubmed?term=EEG evaluation and treatment of children with language regression
http://www.ncbi.nlm.nih.gov/pubmed?term=EEG evaluation and treatment of children with language regression
http://www.ncbi.nlm.nih.gov/pubmed?term=Significance and management of transitory cognitive impairment due to subclinical EEG discharges in children
http://www.ncbi.nlm.nih.gov/pubmed?term=Significance and management of transitory cognitive impairment due to subclinical EEG discharges in children
http://www.ncbi.nlm.nih.gov/pubmed?term=Electrical status epilepticus during sleep (ESES). Different clinical syndromes: towards a unifying view?
http://www.ncbi.nlm.nih.gov/pubmed?term=Electrical status epilepticus during sleep (ESES). Different clinical syndromes: towards a unifying view?
http://www.ncbi.nlm.nih.gov/pubmed?term=Clinical characteristics of patients referred to a tertiary center for a history of acute language regression
http://www.ncbi.nlm.nih.gov/pubmed?term=Clinical characteristics of patients referred to a tertiary center for a history of acute language regression
http://www.ncbi.nlm.nih.gov/pubmed?term=Predicting the IQ of young children from early developmental markers
http://www.ncbi.nlm.nih.gov/pubmed?term=Predicting the IQ of young children from early developmental markers
http://www.ncbi.nlm.nih.gov/pubmed?term=The spectrum of neuropsychiatric abnormalities associated with electrical status epilepticus in sleep
http://www.ncbi.nlm.nih.gov/pubmed?term=The spectrum of neuropsychiatric abnormalities associated with electrical status epilepticus in sleep
http://www.ncbi.nlm.nih.gov/pubmed?term=Enrollment challenges in multi-center, international studies: the example of the GAS trial
http://www.ncbi.nlm.nih.gov/pubmed?term=Enrollment challenges in multi-center, international studies: the example of the GAS trial
http://www.ncbi.nlm.nih.gov/pubmed?term=Epileptiform EEG abnormalities in autistic children with a history of language regression
http://www.ncbi.nlm.nih.gov/pubmed?term=Epileptiform EEG abnormalities in autistic children with a history of language regression
http://www.ncbi.nlm.nih.gov/pubmed?term=Multilobar polymicrogyria, intractable drop attack seizures, and sleep-related electrical status epilepticus
http://www.ncbi.nlm.nih.gov/pubmed?term=Multilobar polymicrogyria, intractable drop attack seizures, and sleep-related electrical status epilepticus
http://www.ncbi.nlm.nih.gov/pubmed?term=Epileptic encephalopathies of the Landau-Kleffner and continuous spike and waves during slow-wave sleep types: genomic dissection makes the link with autism
http://www.ncbi.nlm.nih.gov/pubmed?term=Epileptic encephalopathies of the Landau-Kleffner and continuous spike and waves during slow-wave sleep types: genomic dissection makes the link with autism
http://www.ncbi.nlm.nih.gov/pubmed?term=Neuropsychiatric impairment in children with Continuous Spikes and Waves during slow Sleep: A long-term follow-up study
http://www.ncbi.nlm.nih.gov/pubmed?term=Neuropsychiatric impairment in children with Continuous Spikes and Waves during slow Sleep: A long-term follow-up study

L. Dorris, et al.

Patry G, Lyagoubi S, Tassinari CA. Subclinical electrical sta-
tus epilepticus induced by sleep in children: a clinical and
electroencephalographic study of six cases. Arch Neurol
1971; 24(3): 242-52.

Roulet-Perez E, Davidoff V, Desplartd PA, Deonna T. Mental
and behavioural deterioration of children with epilepsy and
CSWS: acquired epileptic frontal syndrome. Dev Med Child
Neurol 1993;35(8): 661-74.

Rousselle C, Revol M. Relations between cognitive functions
and continuous spikes and waves during slow sleep. In: Con-
tinuous spikes and waves during slow sleep. London: John
Libbey, 1995: 123-33.

Scholtes FB, Hendriks MP, Renier WO. Cognitive deterio-
ration and electrical status epilepticus during slow sleep.
Epilepsy Behav 2005; 6(2): 167-73.

Seegmiiller C, Deonna T, Mayor Dubois C, etal. Long-
term outcome after cognitive and behavioural regression
in nonlesional epilepsy with continuous spike-waves during
slow-wave sleep. Epilepsia 2012;53(6): 1067-76.

Tassinari CA. The problems of continuous spikes and waves
during slow sleep or electrical status epilepticus during slow
sleep today. In: Continuous spikes and waves during slow
sleep. Beaumanoir A, Bureau M, Deonna T, Mira L, Tassinari
CA. London: John Libbey, 1995: 251-5.

Tassinari CA, Rubboli G, Volpi L, et al. Encephalopathy with
electrical status epilepticus during slow sleep or ESES syn-
drome including the acquired aphasia. Clin Neurophysiol
2000; 111: S94-102.

Tassinari CA, Terrano G, Capocchi G, et al. Epileptic seizures
during sleep in children. In: Epilepsy, The 8" international
symposium. Penry JK. New York: Raven Press, 1977; 345-54.

Tassinari CA, Dravet C, Roger J. Encephalopathy related to
electrical status epilepticus during slow sleep. Electroenceph
clin Neurophysiol 1977;43:529-30.

Tassinari CA, Rubboli G. Encephalopathy related to Status
Epilepticus during slow Sleep. Current concepts and future
perspectives. Epileptic Disord 2019; 21(S1): S82-7.

Wasterlain CG, Fujikawa DG, Penix L, Sankar R. Pathophysio-
logical mechanisms of brain damage from status epilepticus.
Epilepsia 1993; 34: S37-53.

Wolff M, Johannesen KM, Hedrich UBS, et al. Genetic and
phenotypic heterogeneity suggest therapeutic implications
in SCN2A-related disorders. Brain 2017; 140:1316-36.

Veggiotti P, Pera MC, Teutonico F, Brazzo D, Balottin U, Tassi-
nari CA. Therapy of encephalopathy with status epilepticus
during sleep (ESES/CSWS syndrome): an update. Epileptic
Disord 2012; 14(1): 1-11.

S96

Epileptic Disord, Vol. 21, Supplement 1, June 2019


http://www.ncbi.nlm.nih.gov/pubmed?term=Subclinical electrical status epilepticus induced by sleep in children: a clinical and electroencephalographic study of six cases
http://www.ncbi.nlm.nih.gov/pubmed?term=Subclinical electrical status epilepticus induced by sleep in children: a clinical and electroencephalographic study of six cases
http://www.ncbi.nlm.nih.gov/pubmed?term=Mental and behavioural deterioration of children with epilepsy and CSWS: acquired epileptic frontal syndrome
http://www.ncbi.nlm.nih.gov/pubmed?term=Mental and behavioural deterioration of children with epilepsy and CSWS: acquired epileptic frontal syndrome
http://www.ncbi.nlm.nih.gov/pubmed?term=Cognitive deterioration and electrical status epilepticus during slow sleep
http://www.ncbi.nlm.nih.gov/pubmed?term=Cognitive deterioration and electrical status epilepticus during slow sleep
http://www.ncbi.nlm.nih.gov/pubmed?term=Long-term outcome after cognitive and behavioural regression in nonlesional epilepsy with continuous spike-waves during slow-wave sleep
http://www.ncbi.nlm.nih.gov/pubmed?term=Long-term outcome after cognitive and behavioural regression in nonlesional epilepsy with continuous spike-waves during slow-wave sleep
http://www.ncbi.nlm.nih.gov/pubmed?term=Encephalopathy with electrical status epilepticus during slow sleep or ESES syndrome including the acquired aphasia
http://www.ncbi.nlm.nih.gov/pubmed?term=Encephalopathy with electrical status epilepticus during slow sleep or ESES syndrome including the acquired aphasia
http://www.ncbi.nlm.nih.gov/pubmed?term=Encephalopathy related to electrical status epilepticus during slow sleep
http://www.ncbi.nlm.nih.gov/pubmed?term=Encephalopathy related to electrical status epilepticus during slow sleep
http://www.ncbi.nlm.nih.gov/pubmed?term=Pathophysiological mechanisms of brain damage from status epilepticus
http://www.ncbi.nlm.nih.gov/pubmed?term=Pathophysiological mechanisms of brain damage from status epilepticus
http://www.ncbi.nlm.nih.gov/pubmed?term=Genetic and phenotypic heterogeneity suggest therapeutic implications in SCN2A-related disorders
http://www.ncbi.nlm.nih.gov/pubmed?term=Genetic and phenotypic heterogeneity suggest therapeutic implications in SCN2A-related disorders
http://www.ncbi.nlm.nih.gov/pubmed?term=Therapy of encephalopathy with status epilepticus during sleep (ESES/CSWS syndrome): an update
http://www.ncbi.nlm.nih.gov/pubmed?term=Therapy of encephalopathy with status epilepticus during sleep (ESES/CSWS syndrome): an update


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 15%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (Coated FOGRA27 \050ISO 12647-2:2004\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (Coated FOGRA27 \050ISO 12647-2:2004\051)
  /PDFXOutputConditionIdentifier (FOGRA27)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /CreateJDFFile false
  /Description <<
    /FRA <>
    /ENN ()
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks true
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        28.346460
        28.346460
        28.346460
        28.346460
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName (Coated FOGRA27 \(ISO 12647-2:2004\))
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName <FEFF005B004800610075007400650020007200E90073006F006C007500740069006F006E005D>
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements true
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 14.173230
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /UseName
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [566.929 822.047]
>> setpagedevice


