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ABSTRACT – Nonconvulsive status epilepticus (NCSE) is diagnosed in
practice as an enduring epileptic condition with reduced or altered con-
sciousness, but without major convulsive movements, and epileptiform
discharges on EEG. In this article, an illustrative and paradigmatic case is pre-
sented with a focus on the main EEG features which should be considered
when there is clinical suspicion of NCSE. Some clinical and neurophysiolog-
ical tips are also provided in order to effectively differentiate between NCSE
and other conditions. The clinical suspicion of NCSE may be supported

c and dynamic epileptiform activity.
osis of NCSE cannot be made with-

te diagnosis” of NCSE relies on both
res.

onconvulsive status epilepticus

a review of the most relevant liter-
ature on the topic, I present and
discuss an illustrative, paradigmatic
case.

Case study

Clinical description

An 85-year-old woman was admit-
ted to our emergency department
because of a confusional state and
reduced reactivity to external stim-
uli, lasting for several hours. No
posturing, automatisms, rotation, or
orrespondence:

by EEG recordings showing rhythmi
However, although a definitive diagn
out EEG-based evidence, the “ultima
neurophysiological and clinical featu
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Nonconvulsive status epilepticus
(NCSE) is diagnosed in practice
as an enduring epileptic condition
with reduced or altered conscious-
ness, but without major convulsive
movements (Drislane, 2000), and
with epileptiform discharges on EEG
(Bauer and Trinka, 2010).
Recently, Bauer and Trinka (2010)
proposed a distinction between
NCSE proper and comatose NCSE
on the basis of EEG features and
the clinical level of impairment of
consciousness (mild in the former
and severe in the latter). On the
d
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basis of such a distinction (Brigo,
2011), this article focuses on the
main EEG features of NCSE proper
and provides some clinical and
neurophysiological tips in order to
better differentiate this condition
from comatose NCSE. Together with

clonic movements were observed.
A trial flutter and hypertension
were of note, based on previous
medical history. She was treated
with warfarin and benzodiazepines.
During the EEG recording, the
patient was alert and very quiet, but
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vant length and with a compatible clinical picture),
as confused and disorientated to time, place and
ituation, unable to recognise familiar people and
emember their name, or perform simple tasks.
EG showed continuous, rhythmic, generalised spike-
nd-wave discharges, with marked variable frequency
slower and faster components) and some topographic
ariability (figures 1A and B). A rhythmic pattern of this
ind strongly pointed to a dynamic process, suggest-

ng an epileptic nature of the event. In this patient, the
EG diagnosis of NCSE was confirmed both clinically
nd neurophysiologically by electroclinical improve-
pileptic Disord, Vol. 14, No. 4, December 2012

ent following intravenous AED administration; the
atient gradually improved (she was progressively able

o correctly answer questions and perform simple
asks) until full recovery. At the same time, a pro-
ressive attenuation (figure 1C), up to disappearance
figure 1D), of epileptiform discharges was observed.
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igure 1. (A, B) Continuous, rhythmic, generalised spike-and-wave d
r faster components) and some topographic variability. (C) Progres
pileptiform activity.
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EEG features of NCSE

iscussion

he case presented shows an EEG with typical epilepti-
orm activity of NCSE. An overview of the EEG features
hich characterise NCSE is further provided, as well

s a critical review of the literature.

hich EEG features should be considered?

or an EEG suggestive of status epilepticus (of rele-
443
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ischarges, with evident variability of frequency (some slower
sive attenuation of epileptiform activity. (D) Disappearance of

areful and precise description of slow waveforms,
orphology of epileptiform abnormalities, spatial and

emporal distribution, and regularity of the discharge
Gelisse et al., 2009) should always be performed.
urthermore, particular attention should be paid to
he following EEG features:
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hythmic or periodic EEG pattern
rhythmic activity is characterised by EEG graphoele-
ents which repeat in a continuous and regular

ashion, with a time interval equivalent to the dura-
ion of the wave (i.e. without any separation between
ifferent graphoelements [Gelisse et al., 2009]). On

he other hand, periodic activity is characterised by
EG graphoelements which repeat in a discontinuous
ashion and are separated by a constant (or almost
onstant) time interval, longer than the duration of
ach wave (Gelisse et al., 2009). Periodic activity is
onsidered as a static pattern with only minor
ariable (<50%) features (morphology, duration,
mplitude, and frequency [Kaplan, 2007]). In contrast
o periodic activity, rhythmic activity is one of the

ain EEG features suggestive of ictal epileptic activity.
he epileptic significance of periodic epileptiform
ischarges is questionable since periodic patterns
ave a different intrinsic epileptic potential, being
art of the so-called “ictal-interictal-injury continuum”

Pohlmann-Eden et al., 1996; Chong and Hirsch, 2005;
auer and Trinka, 2010). Periodic discharges are seen in
wide variety of conditions with different aetiologies,
nd the discharges themselves are electrographically
eterogeneous. Based on this broad spectrum, the
ssociation of possible neuronal injury with each type
f discharge should be considered in a given clinical
etting (Chong and Hirsch, 2005).
rom a very practical point of view, the pathological
ignificance of periodic epileptiform discharges
epends on the clinical context (aetiology), the
bserved clinical semiology, the EEG morphology

association with epileptic features and fast rhythm),
nd the periodicity (Navarro et al., 2009). When there
s doubt, intravenous administration of AEDs may be
seful (Navarro et al., 2009) (see point 3).

ynamic EEG pattern
atterns with clearly dynamic features strongly point
o an underlying dynamic process, thus suggesting
n epileptic nature of the event (such dynamic fea-
ures of ictal pattern are outlined in all diagnostic
escriptions of NCSE available in the literature) (Young
t al., 1996; Chong and Hirsch, 2005; Kaplan, 2007).
hese dynamic EEG features may be useful to dif-
erentiate between “true” ictal activity and static,
on-dynamic EEG patterns which may occur in struc-

ural encephalopathies, as epiphenomena of severe
nd sometimes irreversible cerebral damage. It is also
44

f note to consider that the most important EEG crite-
ion to differentiate between true ictal patterns and
ther epileptiform EEG patterns is the presence of
ynamic features (evolution of frequency, distribu-

ion, and morphology). The only unusual EEG pattern
hich sometimes may show a certain degree of evo-

ution, especially in the initial phase, is subclinical

f
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hythmic epileptiform discharge of adults (SREDA).
lthough SREDA may resemble epileptiform activity,
nd is therefore likely to be misinterpreted as a true
pileptiform pattern (Brigo et al., 2010; Brigo, 2012),
he main feature discerning SREDA from NCSE is the
ack of a clinical correlate rather than the lack of EEG
volution.

EG changes after AED administration
clear improvement based on EEG following AED

reatment supports the diagnosis of epileptic ictal
ctivity. However, an improvement alone on EEG does
ot necessarily prove that the discharges are ictal
nd responsible for the patient’s impairment of con-
ciousness (Brenner, 2002; Brigo and Storti, 2011).
herefore, rather than considering only EEG changes
fter intravenous benzodiazepine or AED adminis-
ration, a global electroclinical response should be
onsidered.

onclusion

his case clearly shows that the clinical suspicion of
CSE may be indicated by EEG alone, with rhyth-
ic, dynamic epileptiform activity. Based only on EEG

eatures, it is possible to rule out the presence of
pileptiform activity as an epiphenomenon of severe
nd “static” cerebral damage (Bauer and Trinka, 2010),
ased on the presence of such rhythmic, dynamic
ctivity. When the EEG is interpreted in a clinical con-
ext, the presence of clear electroclinical improvement
ollowing AED treatment nevertheless points to the
iagnosis of status epilepticus.

n conclusion, NCSE proper cannot be definitively
iagnosed without EEG recordings and the “ultimate
iagnosis” of NCSE proper relies on both neurophys-

ological and clinical features. �
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