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Epilepsy with Continuous Spikes and Wave during Slow
Sleep: A Case Report

Surachai  Likasitwattanakul MD*

*Department of Pediatrics, Faculty of Medicine Siriraj Hospital, Mahidol University, Bangkok 10700,
Thailand

This report presents a 5.5-year-old girl who presented with multiple types of seizure disorder along
with behavioral change, cognitive deterioration, and language impairment. Electroencephalography showed
nearly continuous spike-wave during slow wave sleep. Both clinical and electrographic findings were consis-
tent with epilepsy with continuous spikes and wave during slow sleep (CSWS). Although the seizures were
well controlled with conventional antiepileptic drugs, improvement of behavioral, cognitive, and language
functions was observed only after adding corticosteroid as an adjunctive treatment. Corticosteriod may have
a role in treatment in children with CSWS.
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Epilepsy is the most common childhood neu-
rological condition. Each year, in the US, approximately
20,000-40,000 children age less than 20 years would
have their first unprovoked seizure(1). Common mani-
festation in epilepsy are focal or generalized tonic,
tonic-clonic, myoclonic jerk, staring episodes such as
absence or complex partial seizure.

Among these epilepsies, there is a condition
called epileptic encephalopathy which refers to a con-
dition in which frequent seizures or subclinical parox-
ysmal interictal activity themselves are believed to con-
tribute the progressive disturbance in cerebral func-
tion(2). The well known childhood epileptic encephalo-
pathies are West syndrome (WS) and Lennox-Gastaut
syndrome (LGS). Overt clinical manifestations in both
syndromes are seizures(2).

In addition, there are two rare epileptic en-
cephalopathies which epilepsy is not a prominent fea-
ture but language and/or cognitive deterioration is the
major finding. These are acquired epileptic aphasia or
Landau-Kleffner syndrome (LKS) and epilepsy with
continuous spikes wave during slow sleep (CSWS)(3).
Treatment for both conditions is far from conventional.

In addition to standard antiepileptic medications, sev-
eral treatment options are used in attempts to improve
language and cognitive deterioration(4). These are cor-
ticosteroid(5, 6), ACTH(7), intravenous immunoglobu-
lins(8), and surgery(9).

This report presents a patient with CSWS who
cognitive and language deterioration failed to response
to conventional antiepileptic drugs but remarkably im-
proved after using corticosteroid.

Case Report
A 5.5-year-old girl presented to our neurol-

ogy clinic with cognitive impairment and behavioral
changes. She was born as a full term baby to
nonconsanguinous parents after an uneventful preg-
nancy. She was initially healthy, had normal intelli-
gence and achieved developmental milestones, includ-
ing speech, at appropriate age. One year prior to initial
evaluation, she, occasionally, had had focal clonic
movements of her left face during the night. No medi-
cal attention, however, was made. Three months prior
to the clinic visit, she was noticed to have deteriora-
tion in her school performance and a decrease speech
output as well as verbal agnosia. Initial neurological
examination disclosed an inattentive girl with poor eye
contact and with no response to verbal command. No
focal neurological deficit was noted. Initial EEG showed
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right centro-temporal spikes. Magnetic resonance
image of the brain was normal. A trial of valproic acid
was started with completely control of focal motor
seizure. Later, she was noticed to have very frequent
events staring with eye blinking episodes; the absence
seizure. No improvement of cognitive and language
deterioration was noted. Three month later, an over-
night sleep EEG revealed nearly continuous general-
ized spike-wave complex, 1-2 Hz, maximum frontal
area, during slow wave sleep (Fig 1). A presumptive
diagnosis of epilepsy with CSWS was given. A trial of
clobazam was started. Her absence seizure was com-
pletely controlled with combination of valproic acid
and clobazam. A repeat EEG showed frequent focal
spikes over the right central-temporal region and the
continuous spike-wave complex during slow wave
sleep disappeared. However, there was no improve-
ment of her cognitive, behavioral and language func-

tions. Therefore, prednisolone at 2 mg/kg/day was then
started. One month after, her mother reported of im-
provement of her language in which she was able to
follow some simple command. After one month of high
dose prednisolone, it was gradually tapered to 0.5 mg/
kg/day. Her overall cognitive function gradually im-
proved. Four month after institution of prednisolone,
she was able to attend a regular school, talked in a
short sentence, performed most of her activity of daily
living with minimal assistance, wrote and did home-
work by herself. Significant complications during treat-
ment were weight gain, cushingnoid appearance and
steroid induced diabetes which required diet control
only.

Discussion
The most important diagnostic finding in this

patient is continuous spike-wave during slow wave

Fig. 1 EEG during slow wave sleep reveals nearly continuous, diffuse 1-2 Hz spike-and-wave discharges, maximum
frontal region
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sleep. This EEG characteristic is consisted with elec-
trical status epilepticus during sleep (ESES)(4). The term
epilepsy with CSWS is used to describe a clinical con-
dition of global or specific cognitive deterioration in
association with typical ESES(10). It was first described
in 6 children in 197(11). CSWS is a rare childhood epilep-
tic syndrome with 0.2% incidence(12).  CSWS is age-
related, occurring between the ages of 5-12 years. Al-
though the majority of the patients have normal neu-
ropsychological and motor function prior to the onset
of CSWS, up to one-third have preexisting neurologi-
cal abnormalities(3). Several types of seizure have been
reported in CSWS, including partial motor seizure, gen-
eralized tonic-clonic, complex partial seizure, atonic, and
both typical and atypical absence. Motor impairment
is also a prominent feature in the form of dyspraxia,
dystonia or ataxia(4).

The remarkable features in epilepsy with
CSWS are declination in all cognitive functions. Pa-
tients may present with behavioral changes (aggres-
sive behaviors, attention deficits and hyperactivity),
impairment of global intelligence, and loss of language
acquisition(4).

EEG is an essential diagnostic tool in CSWS.
The characteristic EEG features are seen during slow
wave sleep. EEG shows nearly continuous bilateral and
diffuse slow spikes-wave, 1.5-2 Hz, persisting through-
out all slow wave sleep(3). In the first documented case
series, the ESES was presented in at least 85% of non-
REM sleep over a period of one month(11). However,
the International League Against Epilepsy (ILAE)
criteria is less stringent and requires only the present
of ESES during slow wave sleep(10). A similar and
related syndrome is acquired epileptic aphasia or
Landau-Kleffner syndrome (LKS). LKS is an epilep-
tic encephalopathy presenting with loss of language
in a previously normal child with or without clinical
seizures. EEG findings are bilateral symmetrical or
asymmetrical multifocal spikes and spike-waves most
frequently located in the temporal and parieto-occipi-
tal regions. In CSWS, the epileptiform discharges are
more prominent over the frontal-central regions(13).
There are overlap symptoms between CSWS and LKS.
However, the most prominent neuropsychological fea-
ture in LKS is acquired aphasia while all cognitive
declines are prominent in CSWS. It has been postu-
lated that LKS is one of clinical feature of CSWS(4) .

Neuroimaging studies in CSWS are abnor-
mal in about one-third of the patients. The most com-
mon abnormalities are brain atrophy and abnormal
brain development. Since the mortality is low, no

actual brain pathology of this syndrome is reported(4).
Our patient developed focal motor seizure for

almost one year prior to the development of cognitive
and language deterioration. EEG during cognitive
deterioration showed bilaterally synchronous spike-
wave during slow wave sleep. Both clinical history
and EEG findings were consistent with epilepsy with
CSWS according to the criteria set by ILAE(10).

Although, the etiology and pathogenesis of
CSWS is unclear(4), it is generally believed that ESES is
the cause of cognitive regression. Disappearance of
ESES either spontaneously or from medication results
in improvement of over all cognitive function and
behavior but complete recovery is rare(3).

The aims of treatment in epilepsy with CSWS
are to control epileptic seizures and to improve cogni-
tive and language functions. Treatment of epileptic
seizure is based on types of seizures. The most effec-
tive medications for this syndrome is the combination
of benzodiazepine and valproic acid(4). Carbamazepine
should be avoided since it may aggravate ESES(4). Al-
though seizures are relatively difficult to control, a long
term remission is favorable in CSWS. Complete absence
of continuous spike-wave during sleep is more diffi-
cult to achieve. Since it is believed that ESES is the
cause of cognitive deterioration, aggressive therapy
to suppress this activity is recommended(4, 13, 14). Ben-
zodiazepines , adrenocorticotrophic hormone, and cor-
ticosteroid have been reported to suppress the electri-
cal status and result in improvement of language func-
tion in LKS(5-7). Later, corticosteroid was adopted in
CSWS with also significant improvement in language,
cognition, and behavior(15, 16). Some authors believed
that early treatment may be more successful(7, 16). Other
treatments in LKS include intravenous immunoglobu-
lins(8) and surgical treatment, such as multiple subpial
transection(9). These treatments, however, are not
currently used in CSWS.

Although seizures and ESES may disappear
spontaneously or with medication, the overall prog-
nosis in these patients is relatively unfavorable. Cog-
nitive, language and behavior problems generally
improve with a disappearance of ESES. Complete
recovery is rare. Only one-half of  patients live a in a
normal life as adults(4).

In conclusion, a case of epilepsy with CSWS
is reported. Although seizures were controlled and ESES
disappeared with combination of valproic acid and
clobazam, a remarkably improvement of overall cogni-
tive functions were seen only after a course of high
dose of corticosteroid. This supports the use of corti-
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costeroid for this syndrome. Significant sides effects
from corticosteroid may occur; thus, it should be used
when other therapies fail to improve cognitive and
language dysfunctions.
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