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A B S T R A C T

Purpose: To retrospectively analyze the electroclinical characteristics, etiology, treatment, and prognosis

of patients with epileptic encephalopathy with status epilepticus during sleep (ESES) with unusual EEG

features and to corroborate if this series of patients is part of the ESES syndrome.

Method: Charts of 17 patients with typical clinical manifestations of the ESES syndrome with focal ESES

of non-REM sleep at onset and during the focal ESES phase, or bilateral synchronic and asynchronic ESES

with a symmetric or asymmetric morphology, continuous or subcontinuous and sometimes multifocal

paroxysms with or without slow-wave activity during slow sleep seen between 2000 and 2012 were

analyzed.

Results: Mean patient follow-up from onset was 7.5 years. An idiopathic cause was found in seven

patients, a structural cause in eight, and etiology was unknown in the remaining two. The median age at

onset of the unusual ESES syndrome was 7 years. During the ESES phase, 15 children developed new

seizure types, negative myoclonus was observed in seven patients, positive myoclonus in five, and

absences in nine. Six patients had motor impairment, two had auditory verbal agnosia, and two had

motor speech impairment. Attention deficit hyperactivity disorder was observed in four, aggressiveness

in six, memory deficit in two, and impaired temporospatial orientation in four.

The patients with focal ESES in the frontal region showed behavioral disturbances and/or motor

deterioration, and in those with temporo-occipital involvement the dominant clinical manifestations

were language and/or behavioral disturbances.

Conclusion: Our patients with typical clinical manifestations of ESES syndrome but with unusual EEG

patterns may be variants of this syndrome.

� 2014 British Epilepsy Association. Published by Elsevier Ltd. All rights reserved.
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1. Introduction

Electrical status epilepticus during sleep was first reported in
six children by Patry, Lyagoubi, and Tassinari in 1971.1 Subse-
quently, Tassinari and colleagues introduced the term encepha-
lopathy related to electrical status epilepticus during sleep (ESES)
for the phenomenon.2,3 The term continuous spikes and waves
during slow sleep (CSWSS) was used as a synonym.2 Recently, the
eponym Tassinari syndrome has been proposed for this epileptic
encephalopathy.4,5 Until the terminology is further defined, here
we will use the terms epileptic encephalopathy with ESES or ESES
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syndrome and ESES alone when referring to the EEG manifesta-
tions.

The clinical spectrum of and guidelines for the encephalography
(EEG) of the ESES syndrome have recently been published.6–8 The
syndrome may be diagnosed when ESES occurs in more than 85% of
non-REM sleep; however, authors have used different cut-off
rates4–8 and the classification of the ILAE does not specify the cut-
off value.9 Several authors have described isolated cases with
hemi-ESES based on the distribution of epileptiform activity during
sleep10–15 and a series of patients with hemi-ESES has recently
been published.16 Patterns of focal, bilateral asynchronic, and
bilateral asymmetric ESES, slow-wave activity, and multifocal
spikes or spikes and waves have also been considered,3,7 but well-
described cases with these EEG features during slow sleep have not
been published yet.

From the clinical point of view, deterioration of one or more
cognitive functions with or without motor, behavioral, and/or
served.

http://crossmark.crossref.org/dialog/?doi=10.1016/j.seizure.2014.10.003&domain=pdf
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http://dx.doi.org/10.1016/j.seizure.2014.10.003
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www.elsevier.com/locate/yseiz
http://dx.doi.org/10.1016/j.seizure.2014.10.003
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psychomotor decline has been described in children associated
with ESES.17,18 Seen from a broader perspective, ESES may be
responsible not only for acquired aphasia, but also, and often
concomitantly, for other dysfunctions, such as severe behavioral
disturbances, apraxia, and negative myoclonus.2–4 Idiopathic cases
and patients with benign childhood epilepsies associated with
ESES syndrome have been reported.19–21 The syndrome may occur
in children with structural brain lesions, such as unilateral
polymicrogyria (PMG), hydrocephalus, and thalamic lesions.21–26

Treatment of the ESES syndrome has frequently been disap-
pointing, but different antiepileptic drug schemes have been
proposed.19,21,23,27–30 In refractory cases, therapeutic alternatives
such as corticosteroids, gamma-globulins, the ketogenic diet, and
surgery have been tried.31,32

The aim of this study was to describe the electroclinical
characteristics, etiology, treatment, and prognosis of 17 patients
with the typical clinical features of epileptic encephalopathy with
ESES but with unusual EEG patterns and to evaluate if these cases
are part of the ESES syndrome.

2. Methods

We conducted a retrospective, descriptive study of 17 consecu-
tive patients with clinical features of the ESES syndrome but
different EEG patterns seen between 2005 and 2012. All of them
met the following inclusion criteria: (1) Onset with focal or
apparently generalized seizures and focal EEG discharges; (2)
Further appearance of atypical absences and myoclonic, atonic
(with or without epileptic falls), and/or generalized seizures; (3)
Cognitive impairment and/or behavioral disturbances related to
the ESES phase; (4) Focal ESES of non-REM sleep, at onset and
during the ESES phase,2,5 or bilateral synchronic or asynchronic
ESES with or without asymmetric morphology, and continuous or
subcontinuous, sometimes multifocal paroxysms with or without
slow-wave activity during slow sleep. Bilateral synchronic ESES
differs from the generalized symmetric pattern in the sense that it
is not permanently diffuse and frequently asymmetric. A spike-
wave index (SWI) of minimally �60% was considered. It was
evaluated in the maximum SWI during the evolution of ESES.

Focal ESES means the involvement of one or two cerebral lobes.
These two patterns included in our study were constant over time.
‘‘Continuous’’ was defined as a permanent EEG abnormality, not
interrupted by normal EEG activity, and ‘‘subcontinuous’’ was
defined as continuous abnormal EEG activity interrupted by brief
periods of normal EEG activity. The EEG abnormalities were
analyzed from all charts of our series of patients by the main
author.

Patients with an SWI of less 60% associated or not with unusual
EEG patterns during sleep but without typical clinical manifesta-
tions of ESES syndrome were excluded. Patients with diffuse or
hemi-ESES as well as those with other structural epileptic
encephalopathies (e.g. myoclonic astatic epilepsy with cognitive
deterioration, and Lennox–Gastaut syndrome) and focal epilepsies
with secondary bilateral synchronies not fulfilling the criteria for
the ESES syndrome were also excluded.

In this study all 17 patients underwent at least four prolonged
(more than one hour) sleep EEGs, and nine of them underwent an
all-night video-EEG in addition to the routine EEG recordings. The
SWI on the non-REM sleep EEG during the ESES phase was visually
calculated based on the total number of spikes and waves per unit
of time or based on the information provided by the epileptologist
in the clinical charts.

Brain magnetic resonance imaging (MRI) was obtained in all
patients. Prolonged sleep EEGs were repeated two or more times a
year. Data on school achievements and neuropsychological
evaluations (Terman-Merrill or WISC III or IV) were repeatedly
obtained during the follow-up of 2–9 years. In the absence of
formal neuropsychological tests, the degree of cognitive changes
was evaluated according to clinical judgment in four patients. The
clinical data of the neuropsychological evaluations were obtained
when the patients were admitted to the hospital by the same
physician.

The onset and the resolution of this unusual ESES phase were
defined as the time of onset of cognitive impairment and
behavioral abnormalities and the time of significant functional
improvement which coincided in all cases with the time of the
onset and offset of the pattern on the EEG.

Biochemical controls, urine analysis, and plasma levels of the
AEDs were studied. The AEDs and other treatments, such as
corticosteroids, the ketogenic diet, and surgery, used before and
during the ESES phase were analyzed. Efficacy of the treatment was
determined based on electroclinical criteria. Response to treat-
ment of the EEG abnormalities was graded as a normal recording, a
more than 75% improvement of the SWI, a more than 50%
improvement of the SWI, a more than 30% improvement of the
SWI, focalization of the continuous generalized paroxysms, and no
response. The percentages of improvement of the SWI were related
to the baseline SWI. Clinical response was considered as the
decrease of cognitive and behavioral disturbances. The clinical
response was graded as complete disappearance of clinical
manifestations observed during the unusual ESES phase, and
clinical improvement of more than 75%, of more than 50%, or of
more than 30%. It was a rough estimation of severity based on the
clinical data.

This study was approved by our local ethics committee.

3. Results

3.1. General characteristics

A total of 17 children (10 boys and 7 girls) with an unusual form
of the ESES syndrome were identified between March 2000 and
April 2012 at the Garrahan Hospital of Buenos Aires.

The probable etiology was idiopathic in seven patients,
structural in eight, and unknown in the remaining two. PMG
was located in the frontotemporal lobes in three patients and in the
parieto-occipital lobes in one. One patient had a bilateral thalamic
lesion, one had periventricular leukomalacia, and the remaining
structural case had shunted hydrocephalus. From a syndromic
point of view, all these patients with structural abnormalities had
cerebral palsy, and four also presented with hemiparesis, three
with quadriparesis, and one with paraparesis. Mental retardation
was mild in two and moderate in six; four of these children had had
behavioral disturbances before the onset of the ESES.

Of 17 patients, two had a positive family history and one a
positive personal history of febrile seizures.

3.2. Seizures and EEG findings before the onset of the unusual ESES

All children except two had experienced focal motor seizures
before the onset of ESES. In four (23.5%) the seizures were
associated with loss of consciousness. Seven (41%) had had focal
seizures with secondary generalization, and three (17.6%) had had
apparently generalized seizures. Atypical absences were found in
five patients (29.4%). Tonic seizures were not registered. Ten
patients (58.8%) only had had seizures during the sleep, two (12%)
only had had seizures while awake, and five (29.4%) had had
seizures during sleep and while awake.

The current median age of the patients is 11 years (range, 9–17
years). The median age at onset of focal epilepsy was 3 years
(range, 1–8 years). Median time elapsed between the first focal
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seizure and the onset of the unusual ESES syndrome was 5 years
(range, 2–7 years).

Before the onset of the unusual ESES, the awake EEG recordings
showed focal epileptiform abnormalities in 10 patients (58.8%),
that were multifocal in three (17.6%) and focal, associated with
generalized paroxysms in four patients (23.5%). In this period, the
paroxysmal discharges became more frequent on the sleep EEG
recordings. Asymmetric baseline EEG activity was found in seven
(41%) cases.

In the phase immediately previous to ESES onset, a considerable
increase of the interictal focal abnormalities was observed in
11 patients and of the multifocal and generalized abnormalities in
the remaining six, predominantly in the anterior regions, both
during wakefulness and sleep.

3.3. Clinical features and EEG findings in the unusual ESES syndrome

phase

The median age at onset of the unusual ESES syndrome was
7 years (range, 6–10 years). The mean duration of ESES was
13 months (range, 5–30 months).

Fourteen (82.3%) of the 17 patients continued having seizures
during ESES period. Ten (58.8%) of them had more severe seizures.
Fifteen patients (88.2%) of 17 also presented with new seizure
types during the unusual ESES period. These seizures were
negative myoclonus in seven patients (41%), positive myoclonus
in five (29.4%), and absences in nine (52%). Six patients had motor
impairment secondary to negative myoclonus, two had auditory
Fig. 1. An 8-year-old boy with motor deterioration. The sleep EEG recording
verbal agnosia, and two had motor speech impairment (non-verbal
auditory agnosia).

When the children deteriorated, the following cognitive
disturbances were observed: Attention deficit hyperactivity
disorder in four (23.5%), language deterioration – nonverbal
agnosia – in two (11.7%) and verbal auditory agnosia in two
patients (11.7%), aggressiveness in six (35.2%), memory deficit in
two (11.7%), impaired temporospatial orientation in four (23.5%),
and loss of bladder control in two patients (11.7%). Baseline
cognitive status was affected in nine patients (52%). The features of
the new cognitive involvement were fundamentally different from
those of baseline cognitive function before the onset of the unusual
ESES period.

During the ESES phase, the awake EEG recording showed more
frequent focal abnormalities, multifocal spikes, and bilateral spikes
and waves at 2–3 Hz, predominantly in the anterior regions.
Additionally to the focal ESES, the sleep EEG recordings occasionally
showed focal epileptic activity in the contralateral hemisphere in
ten patients (58.8%); two of them also had isolated bilateral
epileptic activity. Bilateral synchronic and asynchronic ESES was
seen in seven (41%); continuous or subcontinuous activity with
asymmetric morphology in three of them, and multifocal spikes and
spikes and waves during slow sleep in five of them. Bilateral
asynchronic and asymmetric slow waves were also observed in five
of these seven patients. Clinical manifestations were similar to
classic cases with the ESES syndrome in all seven patients. Six of
them had structural lesions and in the remaining one the etiology
was unknown. In two patients ESES recurred, twice in both of them.
 shows continuous spike-and-wave discharges in the right frontal lobe.
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In the first group of ten patients with focal ESES, we found three
electroclinical subgroups. The first subgroup of five patients was
characterized mainly by negative and/or positive myoclonias with
motor deterioration and/or behavioral disturbances associated
with focal ESES located predominantly in frontal regions (Fig. 1);
the second subgroup of two patients was characterized by verbal
auditory agnosia associated with focal ESES predominantly in
temporal lobe (Fig. 2); and the third subgroup of three cases was
characterized by absences, focal seizures with or without
generalized tonic-clonic seizures, and behavioral and cognitive
disturbances associated with non-verbal agnosia in one of them
(Fig. 3). The main EEG pattern was focal temporo-occipital ESES.
Seven of these 10 cases were idiopathic.

The second group of seven patients (41%) with typical clinical
manifestations of the ESES syndrome had bilateral synchronic and
asynchronic ESES with or without asymmetric morphology,
continuous or subcontinuous and sometimes multifocal parox-
ysms with or without slow-wave activity during slow sleep (Fig. 4).
Bilateral asynchronic and asymmetric slow waves were also
observed in five of these seven patients (Fig. 5). Etiology was
structural in six of them and unknown in the remaining one. In two
patients ESES recurred, twice in both of them. In this group no well-
defined subgroups were identified.

All the patients included in this study had an SWI of �85%,
except three/10 first-group patients and one/seven of patients in
the second group, who had an SWI between 60% and 85%.

In Table 1, general features, seizures, and EEG findings before
and throughout the ESES phase according to etiology and SWI are
described.
Fig. 2. A 10-year-old girl with verbal auditory agnosia. The interictal 
3.4. Treatment

Outcome according to electroclinical criteria was: (a) seizure
freedom and repeated sleep EEGs showing disappearance of the
focal ESES in four patients, all with an idiopathic etiology; (b) a
significant reduction in seizure frequency (more than 75%) and
improvement of more than 75% of the SWI in three patients, two
with ESES syndrome secondary to PMG and one with an idiopathic
cause; (c) a 50–74% seizure reduction, and improvement of more
than 50% of the SWI in three patients, two with ESES syndrome
secondary to shunted hydrocephalus and a thalamic lesion,
respectively, and of unknown etiology in the remaining one; (d)
a 30–49% seizure reduction and improvement of more than 30% of
the SWI in two, one with ESES syndrome secondary to PMG and
one with idiopathic ESES syndrome; and (e) no response in five
patients.

Successful epilepsy surgery was performed in one patient. In
this patient, considering the refractoriness of the seizures after
failure of different adequate high-dose AED schemes over a
prolonged period of time added to a bad quality of life, a
presurgical evaluation was done. All seizures were shown to arise
from the focal lesion secondary to unilateral polymicrogyria.
Partial lesionectomy was performed.

In a patient with hemiparetic cerebral palsy secondary to
periventricular leukomalacia the focal ESES recurred twice, the
first time due to levetiracetam, and the second time with
vigabatrin; in both situations withdrawal of these AEDs signifi-
cantly improved the electroclinical picture. Both AEDs were
prescribed prior to referral to our department.
sleep EEG recording shows right subcontinuous temporal spikes.



Fig. 4. Sleep EEG recording shows bilateral, continuous synchronic and asynchronic spikes and waves. Asymmetric morphology of the bilateral paroxysms is also observed.

Fig. 3. A 9-year-old boy with severe behavioral disturbances, frequent atypical absences, and focal motor seizures. The sleep EEG recording shows high-frequency spikes in

the right temporal region.
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Fig. 5. The same patient as in Fig. 4; the sleep EEG recording also shows multifocal spikes and slow waves.
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In Table 2, we describe treatment results of our series of
patients during the ESES phase.

3.5. Outcome

Average follow-up after ESES onset was 7.5 years (range, 2–10
years). At the last control, three patients had become seizure free
and five patients had sporadic seizures. The EEG showed focal
spikes in four, multifocal spikes in three, and bilateral symmetric
and asymmetric spikes in six patients. Seizures were yearly in two,
half-yearly in two, and bi-monthly or monthly in five. Five patients
did not respond well to treatment.

In our study definitive seizure control and normalization of the
EEG depended on the etiology of the ESES syndrome. The best
results were found in the idiopathic cases and in those with
unilateral PMG. ESES disappeared in most of them and the patients
with ESES syndrome secondary to PMG have only sporadic
seizures. In the post ESES phase the duration of the EEG
abnormalities was significantly longer in the patients with
underlying brain lesions.

In patients who became seizure free and in those who had a
seizure reduction of more than 75%, school performance and IQ
have improved significantly and they have returned to baseline
cognitive function; however, it should be noted that in some of the
children with structural ESES, it is difficult to evaluate the
neuropsychological profile during the active period of epilepsy,
mainly in the ESES phase.
4. Discussion

By definition, our series of patients had clinical features of
epileptic encephalopathy with ESES with focal ESES and bilateral
synchronic and asynchronic ESES, with or without asymmetric
morphology, and continuous or subcontinuous, sometimes multi-
focal paroxysms during slow sleep. Our study confirms that these
cases have electroclinical features compatible with an epileptic
encephalopathy similar to the classic form of the ESES syndrome. It
has been stated that the EEG inclusion criteria should be revised or
better defined, which additionally will be useful to determine the
boundaries between ESES and other syndromes. Thus, certain EEG
markers in patients with the ESES syndrome, such as focal ESES,
asynchronic bilateral paroxysms with an asymmetric morphology,
multifocal paroxysms, and slow waves should be investigated to
define the role of these EEG abnormalities in this particular
syndrome.

It is interesting to emphasize that there were two groups with
typical clinical features of the ESES syndrome: The first associated
with focal ESES and the second with bilateral synchronic and
asynchronic ESES with or without asymmetric morphology, and
continuous or subcontinuous, sometimes multifocal paroxysms
with or without slow-wave activity during slow sleep. In the first
group three subgroups were recognized: The first subgroup was
characterized by negative and/or positive myoclonias associated or
not with behavioral disturbances and/or motor deterioration
associated with focal frontal ESES; in the second, the main clinical



Table 2
Treatment data of our series of patients during the ESES phase.

Negative response Positive response Transient response

- Lamotriginea 3 p - Clobazam and ethosuximide 2 p - Levetiracetam 2 p

- Topiramatea 4 p - Clobazam + sulthiame 1 p - Valproic acid + ethosuximide 2 p

- Phenobarbitala 2 p - Ethosuximide + valproic acid 2 p - Clobazam + ethosuximide 1 pat

- Carbamazepinea 3 p - Ethosuximide + sulthiame 1 p - KD 1 p

- Valproic acida 3 p - Ethosuximide + clobazam + sulthiame 1 p

- Levetiracetama 2 p - Corticosteroids + clobazam + valproic acid 2 p

- Ethosuximide 1 p - KD + clobazam + sulthiame 1 p

- Sulthiame 1 p - Surgery 1 p

p: patient; KD: ketogenic diet.
a Antiepileptic drugs that worsened the electroclinical features of ESES.

Table 1
General features, seizures, and EEG findings before and throughout the ESES phase according to etiology and SWI.

General characteristics and

electroclinical findings

Focal ESES

(frontal)

Focal ESES

(temporal)

Focal ESES

(temporo-occipital)

Bilateral synchronic and

asynchronic ESES,

SW (5p) MF (1p)

Bilateral synchronic and

asynchronic ESES, and MS

Number of patients 5 2 3 5 2

Neurological examination Moderate Hemiparesis – Moderate Moderate Hemiparesis 1p Moderate Hemiparesis 1p

1 p Hemiparesis Quadriparesis 2p Quadriparesis 1p

1p Paraparesis 1p

Mental retardation Mild 2p – Moderate 1p Moderate 3 Moderate 1p

Severe 2 Severe 1p

Type of seizure (pre-ESES period) MFS, SGTCS MFS, CFS MFS, AA MFS, CFS, SGTCS, AA MFS, CFS, SGTCS

EEG during sleep and while

awake (pre-ESES period)

Focal spikes, and

bilateral spikes

Bilateral spikes Focal spikes, and

bilateral spikes

Focal spikes, bilateral spikes,

and multifocal spikes

Focal spikes, multifocal

spikes

New type of seizure ESES period Negative myoclonias,

and positive

myoclonias,

AA 1p Myoclonias, AA AA, myoclonias, MFS, SGTCS AA, myoclonias, MFS

Other EEG findings ESES period Focal spikes, and

bilateral

Bilateral spikes Focal spikes,

and bilateral

SW, and MS Focal spikes, and MS

Verbal auditory agnosia � + � � �
Motor deterioration + � � + �
Cognitive dysfunction � � + + +

Motor speech impairment � � + + +

Behavioral alterations � � + + +

Residual deficit � Language

deficit (1p)

Behavioral and

cognitive

deficits (2p)

Behavioral and cognitive

deficits (3p)

Behavioral and cognitive

deficits (1p)

p: patient; MFS: motor focal seizures; CFS: complex focal seizures; SGTCS: secondarily generalized tonic-clonic seizures; AA: atypical absences; MS: multifocal spikes; SW:

slow waves.
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manifestation was verbal auditory agnosia associated with focal
temporal ESES; and the third subgroup was predominantly
characterized by behavioral disturbances, with absences and/or
focal seizures with or without generalized seizures associated with
focal temporo-occipital ESES. In the second group no subgroups
were recognized.

Based on the neuropsychological status acquired during the
ESES phase, Rousselle and Revol,33 identified three groups. The first
includes neuropsychologically healthy children, the second cases
with verbal auditory agnosia, and the third group children with
global neuropsychological and cognitive impairment. The main
epileptogenic focus in children with aphasic manifestations was
temporal and in those with global neuropsychological deteriora-
tion it was frontal. However, it is well known that predominantly
frontal spikes may be associated with negative or positive
myoclonias.34 Thus, according to spike location some clinical
variation, with behavioral or motor phenomena, may be recog-
nized.35

Focal ESES may be the only EEG marker of the epileptic
encephalopathy with ESES as in some of the patients presented
here. In our experience, focal ESES may be part of the classical ESES
syndrome in the initial ESES period evolving into diffuse ESES or a
relapse of the ESES phase.

In our second group, the typical clinical manifestations of the
ESES syndrome were associated with bilateral synchronic and
asynchronic ESES with or without an asymmetric morphology,
continuous or subcontinuous, sometimes multifocal paroxysms
during slow sleep; all the patients in this group were structural
cases.

The characteristics of these patterns should also be taken into
account as EEG markers in the development of the encephalo-
pathic epileptic mechanisms. Neurophysiological and functional
studies are necessary to define the exact EEG features that
should be considered as inclusion criteria of this syndrome.
Additionally, in the clinical practice recognition of these unusual
EEG patterns associated with neurological deterioration, regard-
less of the SWI, is fundamental to manage these patients
accordingly.

It seems that continuous activation of paroxysmal activity
during sleep in a focal cerebral region may cause neuropsycholog-
ical dysfunction, and this finding appears to be similar to bilateral
or diffuse ESES in determining neurological deterioration.12,18,33–35

Thus, the age-dependent epileptiform discharges in a particular
period of sleep per se, regardless of their distribution, synchrony or
asynchrony, and morphology, may play a crucial role in the
development of cognitive deterioration.7,8,12,36–38 In some patients
of our series with bilateral brain involvement slow waves were also
found and therefore it may be interesting to determine the impact
of this abnormal EEG activity in this period of sleep in developing
deterioration.22–26
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As may occur in the classic ESES syndrome, markedly abnormal
neuronal activity during a critical period for synaptogenesis may
result in aberrant synapse formation, explaining this poor
neuropsychological outcome.12 The synaptic homeostasis hypoth-
esis predicts that the strength of synapses is decreased during
sleep. The downscaling process during sleep may contribute to the
developmental regression in children with ESES.38

It is interesting to note that the second of these two unusual
ESES patterns we found, characterized by bilateral synchronic and
asynchronic activity, with a different morphology of the parox-
ysms, and sometimes multifocal spikes with slow waves, may
occur during a single sleep EEG recording, or different features may
appear in different combinations. This raises some important
questions, for example: What is more aggressive for the brain
function, the quality of the EEG discharges and slow waves, the
quantity of the discharges, or both?

Future electroclinical studies are necessary to delineate the
exact clinical and EEG features of this intriguing epileptic
encephalopathy.

5. Conclusions

Our study demonstrates that unusual ESES patterns have
clinical features compatible with an epileptic encephalopathy
similar to the classic form of the ESES syndrome.

The patients described in this study confirm the existence of
two subgroups, the first with focal ESES associated with clinical
manifestations related to the location of the focal epileptogenic
region and the second subgroup characterized by bilateral
synchronic or asynchronic ESES with or without asymmetric
morphology, continuous or subcontinuous, sometimes multifocal
paroxysms with or without slow-wave activity.

The prognosis of these patients depends on the etiology rather
than on the EEG markers. The idiopathic group had a better
outcome.

Patients with cognitive and/or motor deterioration who had a
good response to AEDs returned to baseline neurological
development, whereas in the drug nonresponders it continued
to deteriorate.
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atric abnormalities associated with electrical status epilepticus in sleep.
Brain Dev 2000;22:279–95.

12. Tassinari CA, Rubboli G, Volpi L, Meletti S, d́Orsi G, Franca M, et al.
Encephalopathy with electrical status epilepticus during slow sleep or ESES
syndrome including the acquired aphasia. Clin Neurophysiol 2000;111(Suppl. 2):
S94–102.

13. Irwin K, Birch V, Lees J, Polkey C, Alarcon G, Binnie C, et al. Multiple subpial
transection in Landau–Kleffner syndrome. Dev Med Child Neurol 2001;43:
248–52.

14. Veggiotti P, Bova S, Granocchio E, Papalia G, Termine C, Lanzi G. Acquired
epileptic frontal syndrome as long term outcome in two children with CSWS.
Clin Neurophysiol 2001;31:387–97.

15. Guzzetta F, Battaglia D, Veredice Ch. Donvito V, Pane m. Lettori D, et al. Early
thalamic injury associated with epilepsy and continuous spike-wave during
slow sleep. Epilepsia 2005;46:889–900.

16. Fortini S, Corredera L, Pastrana A, Reyes G, Fasulo L, Caraballo R. Encephalopathy
with hemi-status epilepticus during sleep or hemi-continuous spikes and
waves during slow sleep syndrome: a study of 21 patients. Seizures
2013;22(7):565–71.

17. Veggiotti P, Termine C, Granocchio E, Bova S, Papalia G, Lanzi G. Long-term
neuropsychological follow-up and nosological considerations in five patients
with continuous spikes and waves during slow sleep. Epileptic Disord 2002;4:
243–9.

18. Tassinari CA, Rubboli G. Cognition and paroxysmal EEG activities: from a single
spike to electrical status epilepticus during sleep. Epilepsia 2006;47(Suppl. 2):
40–3.

19. Fejerman N, Caraballo R, Tenembaum SN. Atypical evolutions of benign locali-
zation-related epilepsies in children: are they predictable. Epilepsia
2000;41:380–90.

20. Caraballo RH, Astorino F, Cersosimo R, Soprano AM, Fejerman N. Atypical
evolution in childhood epilepsy with occipital paroxysms (Panayiotopoulos
type). Epileptic Disord 2001;3:157–62.

21. Caraballo RH, Aldao M, del R, Cachia P. Benign childhood seizure susceptibility
syndrome: three case reports. Epileptic Disord 2011;13(2):133–9.

22. Veggiotti P, Beccaria F, Papalia G, Termine C, Piazza F, Lanzi G. Continuous
spikes and waves during sleep in children with shunted hydrocephalus. Childs
Nerv Syst 1998;14:188–94.

23. Caraballo R, Cersosimo R, Fejerman N. A particular type of epilepsy in children
with congenital hemiparesis associated with unilateral polymicrogyria. Epi-
lepsia 1999;40:865–71.

24. Monteiro JP, Roulet-Perez Davidoff V, Deonna T. Primary neonatal thalamic
haemorrhage and epilepsy with continuous spike-wave during sleep: a longi-
tudinal follow-up of a possible significant relation. Eur J Paediatr Neurol
2001;5:41–7.

25. Caraballo RH, Bongiorni L, Cersosimo R, Semprino M, Espeche A, Fejerman N.
Epileptic encephalopathy with continuous spikes and waves during sleep in
children with shunted hydrocephalus: a study of nine cases. Epilepsia
2008;49:1520–7.

26. Kelemen A, Barsi P, Gyorsok Z, Sarac J, Szucs A. Halasz Thalamic lesion and
epilepsy with generalized seizures, ESES and spike-wave paroxysms – report of
three cases. Seizure 2006;15:454–8.

27. Inutsuka M, Kobayashi K, Oka M, Hattori J, Ohtsuka Y. Treatment of epilepsy
with electrical status epilepticus during slow sleep and its related disorders.
Brain Dev 2006;28:281–6.

28. Liukkonen E, Kantola-Sorsa E, Paetau R, Gaily E, Peltola M, Granstrom ML. Long-
term outcome of 32 children with encephalopathy with status epilepticus
during sleep, or ESES syndrome. Epilepsia 2010;51:2023–32.

29. Fejerman N, Caraballo R, Cersosimo R, Ferraro SM, Galicchio S, Amartino H.
Sulthiame add-on therapy in children with focal epilepsies associated with
encephalopathy related to electrical status epilepticus during slow sleep (ESES).
Epilepsia 2012;53(7):1156–6110.

30. Atkins M, Nikanorova M. A prospective study of levetiracetam efficacy in
epileptic syndromes with continuous spikes-waves during slow sleep. Seizure
2011;20(8):635–9.

http://refhub.elsevier.com/S1059-1311(14)00270-2/sbref0005
http://refhub.elsevier.com/S1059-1311(14)00270-2/sbref0005
http://refhub.elsevier.com/S1059-1311(14)00270-2/sbref0005
http://refhub.elsevier.com/S1059-1311(14)00270-2/sbref0010
http://refhub.elsevier.com/S1059-1311(14)00270-2/sbref0010
http://refhub.elsevier.com/S1059-1311(14)00270-2/sbref0010
http://refhub.elsevier.com/S1059-1311(14)00270-2/sbref0010
http://refhub.elsevier.com/S1059-1311(14)00270-2/sbref0010
http://refhub.elsevier.com/S1059-1311(14)00270-2/sbref0015
http://refhub.elsevier.com/S1059-1311(14)00270-2/sbref0015
http://refhub.elsevier.com/S1059-1311(14)00270-2/sbref0015
http://refhub.elsevier.com/S1059-1311(14)00270-2/sbref0020
http://refhub.elsevier.com/S1059-1311(14)00270-2/sbref0020
http://refhub.elsevier.com/S1059-1311(14)00270-2/sbref0020
http://refhub.elsevier.com/S1059-1311(14)00270-2/sbref0020
http://refhub.elsevier.com/S1059-1311(14)00270-2/sbref0025
http://refhub.elsevier.com/S1059-1311(14)00270-2/sbref0025
http://refhub.elsevier.com/S1059-1311(14)00270-2/sbref0030
http://refhub.elsevier.com/S1059-1311(14)00270-2/sbref0030
http://refhub.elsevier.com/S1059-1311(14)00270-2/sbref0030
http://refhub.elsevier.com/S1059-1311(14)00270-2/sbref0035
http://refhub.elsevier.com/S1059-1311(14)00270-2/sbref0035
http://refhub.elsevier.com/S1059-1311(14)00270-2/sbref0040
http://refhub.elsevier.com/S1059-1311(14)00270-2/sbref0040
http://refhub.elsevier.com/S1059-1311(14)00270-2/sbref0045
http://refhub.elsevier.com/S1059-1311(14)00270-2/sbref0045
http://refhub.elsevier.com/S1059-1311(14)00270-2/sbref0045
http://refhub.elsevier.com/S1059-1311(14)00270-2/sbref0050
http://refhub.elsevier.com/S1059-1311(14)00270-2/sbref0050
http://refhub.elsevier.com/S1059-1311(14)00270-2/sbref0050
http://refhub.elsevier.com/S1059-1311(14)00270-2/sbref0050
http://refhub.elsevier.com/S1059-1311(14)00270-2/sbref0050
http://refhub.elsevier.com/S1059-1311(14)00270-2/sbref0050
http://refhub.elsevier.com/S1059-1311(14)00270-2/sbref0050
http://refhub.elsevier.com/S1059-1311(14)00270-2/sbref0055
http://refhub.elsevier.com/S1059-1311(14)00270-2/sbref0055
http://refhub.elsevier.com/S1059-1311(14)00270-2/sbref0055
http://refhub.elsevier.com/S1059-1311(14)00270-2/sbref0060
http://refhub.elsevier.com/S1059-1311(14)00270-2/sbref0060
http://refhub.elsevier.com/S1059-1311(14)00270-2/sbref0060
http://refhub.elsevier.com/S1059-1311(14)00270-2/sbref0060
http://refhub.elsevier.com/S1059-1311(14)00270-2/sbref0065
http://refhub.elsevier.com/S1059-1311(14)00270-2/sbref0065
http://refhub.elsevier.com/S1059-1311(14)00270-2/sbref0065
http://refhub.elsevier.com/S1059-1311(14)00270-2/sbref0070
http://refhub.elsevier.com/S1059-1311(14)00270-2/sbref0070
http://refhub.elsevier.com/S1059-1311(14)00270-2/sbref0070
http://refhub.elsevier.com/S1059-1311(14)00270-2/sbref0075
http://refhub.elsevier.com/S1059-1311(14)00270-2/sbref0075
http://refhub.elsevier.com/S1059-1311(14)00270-2/sbref0075
http://refhub.elsevier.com/S1059-1311(14)00270-2/sbref0080
http://refhub.elsevier.com/S1059-1311(14)00270-2/sbref0080
http://refhub.elsevier.com/S1059-1311(14)00270-2/sbref0080
http://refhub.elsevier.com/S1059-1311(14)00270-2/sbref0080
http://refhub.elsevier.com/S1059-1311(14)00270-2/sbref0085
http://refhub.elsevier.com/S1059-1311(14)00270-2/sbref0085
http://refhub.elsevier.com/S1059-1311(14)00270-2/sbref0085
http://refhub.elsevier.com/S1059-1311(14)00270-2/sbref0085
http://refhub.elsevier.com/S1059-1311(14)00270-2/sbref0090
http://refhub.elsevier.com/S1059-1311(14)00270-2/sbref0090
http://refhub.elsevier.com/S1059-1311(14)00270-2/sbref0090
http://refhub.elsevier.com/S1059-1311(14)00270-2/sbref0095
http://refhub.elsevier.com/S1059-1311(14)00270-2/sbref0095
http://refhub.elsevier.com/S1059-1311(14)00270-2/sbref0095
http://refhub.elsevier.com/S1059-1311(14)00270-2/sbref0100
http://refhub.elsevier.com/S1059-1311(14)00270-2/sbref0100
http://refhub.elsevier.com/S1059-1311(14)00270-2/sbref0100
http://refhub.elsevier.com/S1059-1311(14)00270-2/sbref0105
http://refhub.elsevier.com/S1059-1311(14)00270-2/sbref0105
http://refhub.elsevier.com/S1059-1311(14)00270-2/sbref0110
http://refhub.elsevier.com/S1059-1311(14)00270-2/sbref0110
http://refhub.elsevier.com/S1059-1311(14)00270-2/sbref0110
http://refhub.elsevier.com/S1059-1311(14)00270-2/sbref0115
http://refhub.elsevier.com/S1059-1311(14)00270-2/sbref0115
http://refhub.elsevier.com/S1059-1311(14)00270-2/sbref0115
http://refhub.elsevier.com/S1059-1311(14)00270-2/sbref0120
http://refhub.elsevier.com/S1059-1311(14)00270-2/sbref0120
http://refhub.elsevier.com/S1059-1311(14)00270-2/sbref0120
http://refhub.elsevier.com/S1059-1311(14)00270-2/sbref0120
http://refhub.elsevier.com/S1059-1311(14)00270-2/sbref0125
http://refhub.elsevier.com/S1059-1311(14)00270-2/sbref0125
http://refhub.elsevier.com/S1059-1311(14)00270-2/sbref0125
http://refhub.elsevier.com/S1059-1311(14)00270-2/sbref0125
http://refhub.elsevier.com/S1059-1311(14)00270-2/sbref0130
http://refhub.elsevier.com/S1059-1311(14)00270-2/sbref0130
http://refhub.elsevier.com/S1059-1311(14)00270-2/sbref0130
http://refhub.elsevier.com/S1059-1311(14)00270-2/sbref0135
http://refhub.elsevier.com/S1059-1311(14)00270-2/sbref0135
http://refhub.elsevier.com/S1059-1311(14)00270-2/sbref0135
http://refhub.elsevier.com/S1059-1311(14)00270-2/sbref0140
http://refhub.elsevier.com/S1059-1311(14)00270-2/sbref0140
http://refhub.elsevier.com/S1059-1311(14)00270-2/sbref0140
http://refhub.elsevier.com/S1059-1311(14)00270-2/sbref0145
http://refhub.elsevier.com/S1059-1311(14)00270-2/sbref0145
http://refhub.elsevier.com/S1059-1311(14)00270-2/sbref0145
http://refhub.elsevier.com/S1059-1311(14)00270-2/sbref0145
http://refhub.elsevier.com/S1059-1311(14)00270-2/sbref0150
http://refhub.elsevier.com/S1059-1311(14)00270-2/sbref0150
http://refhub.elsevier.com/S1059-1311(14)00270-2/sbref0150


R.H. Caraballo et al. / Seizure 25 (2015) 117–125 125
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