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ABSTRACT – We retrospectively analysed the clinical characteristics,
electroencephalogram (EEG) records, brain magnetic resonance imaging
(MRI) scans, antiepileptic therapy and prognosis of a case series with
ambulatory non-convulsive status epilepticus (NCSE) which evolved into
a malignant form (mNCSE). mNCSE was defined as NCSE that continues or
recurs five days or more after the onset of general anaesthesia, including
those cases where NCSE recurs upon reduction or withdrawal of anaes-
thetic therapy. Four women and two men were studied. The mean age was
42.8 years (range: 19-63 years). Two of six patients had a previous diagno-
sis of epilepsy. Four patients died. Two patients had a good outcome with
return to consciousness and activities of daily life, and one of these subjects
developed temporal lobe epilepsy. In four patients, the cause of mNCSE was
encephalitis. Clinical presentation was complex partial status epilepticus
(CPSE) in three patients and generalised NCSE (GNCSE) in the other three.
Two of the latter had encephalitis and one was diagnosed with progressive
myoclonus epilepsy (PME) of Lafora type. The mean duration of the NCSE
episode was 47.5 days (range: 9-139 days; SD: 53.1). In three patients, continu-
ous or rhythmic focal epileptiform discharges were the EEG pattern at onset.
In the other three, continuous rhythmic generalised spike-wave, polyspike-
wave or sharp slow-wave complexes were observed. Antiepileptic treatment
was heterogeneous and patients were treated with an average of 6.0 AEDs
(range: 3-10; SD: 3.0). In summary, mNCSE is a severe epileptic condition
that occurs often in the context of encephalitis or pre-existing epilepsy.
Both CPSE and GNC
with mNCSE, some p
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SE may occur. Although high mortality is associated
atients may survive with normal or good recovery.

vulsive status epilepticus, coma, refractory status
tic drugs, profound sedation
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on-convulsive status epilepticus (NCSE) is a pleo-
orphic and heterogenous epileptic condition in
hich behaviour disturbance and level of conscious
ay range from minimal to coma (Kaplan, 1999;

ernández-Torre, 2009; Fernández-Torre et al., 2012).
arely, status epilepticus (SE) may exhibit a malignant
ourse (Holtkamp et al., 2005). However, little atten-
ion has been focused on ambulatory or non-comatose
atients with partial or generalised refractory NCSE

rNCSE) which may persist with parenteral antiepilep-
ic drugs (AEDs) to the point of remaining resistant to
t least one anaesthetic agent, or may relapse during
nitial treatment and then require profound sedation

ith anaesthetic drugs.
he purpose of this study is to present the electroclini-
al features of a group of patients with ambulatory
NCSE which evolved into a malignant form (mNCSE).

ethods

efinition and diagnostic criteria for mNCSE

NCSE is defined as NCSE which has neither responded
o first-line therapy (benzodiazepines) nor second-line
herapy, and which, according to the treatment proto-
ols, requires the application of general anaesthesia
propofol, thiopental, pentobarbital or midazolam).

NCSE is defined as NCSE that continues or recurs
ve days or more after the onset of general anaesthe-
ia, including those cases where NCSE recurs upon
eduction or withdrawal of anaesthetic therapy. We
mployed a modified definition of that recently pro-
osed by Shorvon for super-refractory SE in the

hird London-Innsbruck Colloquium on SE (Shorvon,
011; Shorvon and Ferlisi, 2011). Shorvon’s definition
oncerns tonic-clonic SE and not NCSE or epilepsia
artialis continua. Therefore, we established a distinct

rame period of five days following the criteria used by
oltkamp et al. (2005) for malignant SE. Interestingly, a

ecent investigation on very prolonged SE employed a
imilar duration (Drislane et al., 2011).
ll our patients were initially “ambulatory” before
eveloping seizures and were not resident in an inten-
ive care unit (ICU) or in coma. Subjects initially in
oma or presenting with convulsive or subtle post-
onvulsive SE were excluded. In practical terms, they
ere initially classified as generalised NCSE (GNCSE)
2

r absence status epilepticus (ASE) and complex partial
tatus epilepticus (CPSE). CPSE was also sub-classified
nto two subtypes (Kaplan, 1996; Fernández-Torre et
l., 2012): 1) cyclic CPSE with recurrent complex partial
eizures without recovery of consciousness between
eizures; and 2) continuous CPSE showing continuous
eizure activity.

s
a
b
w
t
n
c

n important point of this study is the clinical
ourse of the cases; our patients initially demonstrated
linical and electroencephalogram (EEG) evidence
f ambulatory NCSE that remained refractory to
tandard intravenous benzodiazepines (IVBZDs) (e.g.
orazepam or diazepam) and parenteral second-line
gents (e.g. phenytoin, valproate or levetiracetam). We
onsider that during this period, our patients deve-
oped rNCSE. Subsequently, they were transferred to
he ICU for institution of profound sedation (burst-
uppression or flat EEG) with one or more anaesthetic
rugs, when necessary. Although epileptiform activity
eased partially or completely during profound seda-
ion, NCSE returned in all when anaesthetic drugs were
apered. Anaesthetic agents were then reintroduced,
equiring more than five days to control electroclinical

NCSE.

atient inclusion

ur observational study included six patients
ulfilling the definition criteria for mNCSE. Five
atients were studied in the Department of Clinical
europhysiology at Marqués de Valdecilla University
ospital (HUMV, Spain) during the last nine years and
ne patient (Case 6) was evaluated in the Department
f Neurology at Johns Hopkins Bayview Medical
enter (JHBMC, USA) during the past year. Three
atients (Cases 3, 4 and 5) were previously investi-
ated and the full description of these patients is
ocumented in a Spanish doctoral thesis, as well as
n original research article (Fernández-Torre, 2009;
ernández-Torre et al., 2012). One patient (Case 3)
as also previously reported in detail elsewhere

Fernández-Torre et al., 2006). However, this cohort
as not previously analysed for electroclinical charac-

eristics that lead to this new designation of severity
mNCSE) which may still result in favourable out-
omes with minor neuroimaging anomalies, despite
rolonged treatment with profound sedation in the

CU.

lectroencephalography

EG recordings were performed with 21 scalp elec-
rodes placed according to the international 10-20
ystem. A continuous EEG or video-EEG record-
ng was obtained for at least 30 minutes including

ultimodal (somatosensory, auditory, and photic)
Epileptic Disord, Vol. 14, No. 1, March 2012

timulation in non-comatose and comatose individu-
ls. Special attention was focused on the distinction
etween rhythmic and periodic patterns. “Rhythmic”
as defined as repetition of waveform with rela-

ively uniform morphology and duration, with
o interval between consecutive waveforms. In
ontrast, “periodic” was defined identically but with
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quantifiable interval between discharges (Hirsch,
011). In both cases, this EEG pattern involved at least
0% of the recording. This protocol was approved by
he local ethics committee.

ata collection

ll clinical data were gathered from chart review, EEG
eports and protocols, discharge summaries, and resi-
ent sign-out notes. Baseline demographic data (age
nd gender) and medical history were recorded. In all
ases, subsequent follow-up EEGs were performed.
he onset of NCSE was considered to be the moment

n which the first EEG confirmed the presence of ongo-
ng seizures. The final time of cessation of the episode
f NCSE was determined by the clear improvement

n mental state and resolution of clinical symptoms
ccompanied by an EEG regression of seizure activity.

esults

ix patients were identified with the diagnosis of
NCSE. Classification and all demographic, clinical,

nd neuroimaging features are summarised in table 1.
pileptic Disord, Vol. 14, No. 1, March 2012

atients included four women and two men. The mean
ge was 42.8 years (range: 19-63 years). All six patients
ere transferred to the ICU for treatment of NCSE

nd institution of parenteral anaesthetic agents under
ptimal support and environment. The duration of

reatment with AEDs before profound sedation varied
rom 12 hours (Case 5) to 25 days (Case 1) (table 2). In

t
I
m
f
w
r
w

Table 1. Clinical and neuroradiolog

Patient Sex/age Cause Clinical
presentation

1 M/59 Post-traumatic
epilepsy

Continuous CPSE

2 F/63 Encephalitis Cyclic CPSE

3 M/55 Encephalitis GNCSE

4 F/19 PME Lafora
type

GTCS, atypical
ASE

5 F/39 Encephalitis GNCSE

6 F/22 Encephalitis Cyclic CPSE

SE: absence status epilepticus; CPSE: complex partial status epilepti
lonic seizure; GNCSE: generalised non-convulsive status epilepticus;
pilepsy;
*) necrotising leukoencephalopathy was observed by necropsy.
Malignant non-convulsive status

ne patient (Case 5), a drastic and severe worsening
f consciousness due to GNCSE was the cause of early
dmission to the ICU. In contrast, the presence of mild
hanges in mental status at onset and a limited episode
f CPSE were considerations for the late ICU admis-
ion in another patient (Case 1). Titration of anaesthetic
nticonvulsants to at least a burst-suppression pattern
as performed in all cases. Moreover, in four (Cases

, 2, 4 and 6), profound sedation was increased until a
at-line EEG recording was obtained.
wo of six (Cases 1 and 4) had a previous diagnosis
f epilepsy. One had post-traumatic epilepsy (Case
) and another had progressive myoclonus epilepsy
PME) with Lafora disease (Case 4), initially diagnosed
s juvenile myoclonic epilepsy. For the PME patient, a
enetic study showed a mutation in the EPM2 gene.
n three subjects (Cases 1, 2 and 6), the clinical pre-
entation included either continuous (Case 1) or cyclic
Case 2 and 6) CPSE. The PME patient (Case 4) had a
eneralised tonic-clonic seizure followed by an
pisode of refractory, atypical ASE. Finally, two patients
Cases 3 and 5) were transferred to the ICU because of a
rogressive decline of consciousness and generalised
pileptiform discharges on the EEG, in keeping with
he diagnosis of GNCSE.
43

n four patients (Cases 2, 3, 5 and 6), the cause of
NCSE was encephalitis. Encephalitis was defined as

ever with altered sensorium for at least 24 hours
ith cerebrospinal fluid (CSF) pleocytosis and/or

aised proteins. In two patients (Cases 5 and 6), CSF
hite blood cell count was 300/mm3 and 20/mm3,

ical characteristics of patients.

NCSE type
at ICU

Neuroimaging

FSG MRI: Residual temporal resection

FSG MRI: Bilateral temporal enhancement

Generalised MRI: Right basal ganglia hypodensity*

Generalised MRI: Diffuse cortical atrophy

Generalised MRI: Diffuse brain oedema;
temporo-insular atrophy (follow-up of
5 years)

Focal MRI: Minimal right temporal
enhancement; right mesio-temporal
sclerosis (follow-up of 18 months)

cus; FSG: focal secondary generalised; GTCS: generalised tonic-
MRI: magnetic resonance imaging; PME: progressive myoclonus
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Table 2. Duration of treatment before sedation, total duration of mNCSE episode,
antiepileptic and sedative therapy, complications and outcome.

Patient Duration
of treatment
before sedation

Total duration
of mNCSE

Treatment Complications at ICU Outcome

1 25 days 139 days PHT, CLZ, OXC, CBZ, VPA,
LEV, TPM, PB, LTG, VGB, PPF,
MDZ, THP, lidocaine,
ketamine, ECT, surgery

Jugular thrombosis, urinary
infection, pressure ulcers,
multiorgan failure†

Fatal

2 1 day 9 days PHT, LEV, CLZ, PPF, MDZ Digestive haemorraghe,
ileus, septic shock,
multiorgan failure †

Fatal

3 3 days 15 days PHT, CLZ, VPA, PPF, MDZ Broncho-pneumonia,
septic shock†

Fatal

4 2 days 86 days VPA, CLZ, LTG, PHT, PB, LEV,
TPM, ESM, ZNS, PPF,
MDZ,THP, IVIg

Superior vena cava
syndrome; mesenteric
thrombosis†

Fatal

5 12 hours 19 days PHT, PB, VPA, CLZ, PPF, THP,
steroids

Respiratory infection, renal
failure, CIP

Good

6 4 days 17 days LZP, PHT, VPA, LEV, TPM,
LCS, MDZ, PPF, PBT, PB,

Congestive heart failure,
pneumonia

Good
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steroids

BZ: carbamazepine; CIP: critical illness polineuropathy; CLZ:
VIg: intravenous inmunoglobulins; LCS: lacosamide; LEV: le

XC: oxcarbazepine; PB: phenobarbital; PBT: pentobarbital; P

PA: valproate; VGB: vigabatrin; ZNS: zonisamide; †clinical cause

espectively. In contrast, two patients (Cases 2 and
) had a low CSF white blood cell count, but in one
Case 3) a brain biopsy was reported to be in keeping
ith non-specific necrotising encephalitis (Fernández-

orre et al., 2006). The presence of infective organisms
as not confirmed for any of the patients. Autoimmune
r paraneoplastic causes of encephalitis were not iden-

ified. In two (Cases 2 and 3), encephalitis emerged in
he setting of an underlying haematological disorder.
n these patients, there was a previous diagnosis of
ollicular lymphoma (Case 2) and chronic refractory
ymphatic leukaemia type B (Case 3), respectively.

euroimaging anomalies were minor in all patients
table 1). Temporal enhancement was observed in two
atients (Cases 2 and 6), diffuse brain oedema in one

Case 5) and diffuse cortical atrophy in another (Case
). In one patient (Case 1), only changes compatible
4

ith a residual temporal resection were observed. In
nother (Case 3), MRI disclosed a hypodense lesion
ocalised to the right basal ganglia and basal por-
ion of the temporal lobe and insula. These minor
hanges contrast with the severity of those described
n subjects with comatose NCSE (Fernández-Torre
t al., 2012).

t
(
I
F
c
m
l

azepam; ECT: electroconvulsive therapy; ESM: ethosuximide;
cetam; LZP: lorazepam; LTG: lamotrigine; MDZ: midazolam;
phenytoin; PPF: propofol; THP: thiopental; TPM: topiramate;

eath.

ll ictal EEG features, duration of the episode, treat-
ent and outcome are summarised in tables 2 and

. In all subjects with rhythmic generalised epilepti-
orm discharges, except that with PME, the frequency
aried between 1.5 and 3.0 Hz (figure 1). In four
atients (Cases 1-4), generalised periodic epileptiform
ischarges (GPEDs) were observed after the institu-

ion of anaesthesia (figure 2). In one patient (Case 4),
CSE remained intractable until death. In contrast, in

nother three patients (Cases 1, 2 and 3), mNCSE was
nally controlled and EEGs revealed findings in keep-

ng with moderate or severe diffuse encephalopathy.
he mean duration of the NCSE episode was 47.5 days
range: 9-139 days; SD: 53.1). Antiepileptic treatment
as heterogeneous and patients were treated with an

verage of 6.0 AEDs (range: 3-10; SD: 3.0). Anaesthe-
ics employed were propofol (n=6), midazolam (n=5),
Epileptic Disord, Vol. 14, No. 1, March 2012

hiopental sodium (n=3), and pentobarbital sodium
n=1). Significant medical complications during the
CU admission are given in table 2.
our patients died during the course of mNCSE; the
linical causes of death are mentioned in table 2. Post
ortem examination revealed multifocal necrotising

eukoencephalopathy in one (Case 3) (Fernández-Torre



E

Malignant non-convulsive status

Table 3. EEG findings at onset and during evolution of mNCSE.

Patient EEG pattern at onset EEG pattern during evolution

1 Continuous rhythmic focal EDs GPEDs (PSIDDs)

2 Recurrent Szs arising from the right temporal lobe Continuous rhythmic generalised SWC, 1.5-2.5Hz
GPEDs (PSIDDs); right frontal Szs

3 Continuous rhythmic SSWC, 2-2.5Hz GPEDs (PSIDDs)

4 Continuous rhythmic generalised PSWC/SWC, 3-6Hz SIRPIDs*; GPEDs (PSIDDs)

5 Continuous rhythmic generalised SWC/SSWC, 2-3Hz No other pattern

6 Szs arising from the right temporal area, BiPLEDs

B ; EDs
t rges
r ; SSW
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spreading to left side

iPLEDs: bilateral independent periodic epileptiform discharges
iform discharges; PSIDDs: periodic short-interval diffuse discha
hythmic, periodic, ictal discharges; SWC: spike-wave complexes
A figure showing an example of SIRPIDs of patient 4 can be fou

t al., 2006). Unfortunately, autopsy was not authorised
n two patients (Cases 1 and 4) and results were not
vailable in another (Case 2). In contrast, two patients
Cases 5 and 6) were discharged with a normal neuro-
ogical examination and marked recovery of activities
f daily life. The follow-up for these patients was five
ears and 18 months, respectively. One of the subjects
Case 5) developed bilateral diffuse and symmetric
emporo-insular atrophy and the other (Case 6) had
efractory temporal lobe epilepsy with subsequent
ight mesio-temporal sclerosis (table 2).

llustrative clinical cases

ase 1

59-year-old man with antecedents of severe cranial
rauma, right-sided temporal craniotomy and post-
raumatic epilepsy was admitted to our emergency
nit because of slowness in mental activity and alter-
tion of behaviour. An urgent portable EEG showed
ontinuous seizure activity arising from the right pos-
erior temporal region (continuous CPSE) (figure 3A).
fter the administration of IVBZDs, a marked reduc-

ion of focal epileptiform discharges accompanied by
ild clinical improvement was observed (figure 3B).

rain computed tomography (CT) and MRI did not
eveal modifications in relation to his previous neu-
pileptic Disord, Vol. 14, No. 1, March 2012

oimaging studies and acute cerebral lesions were
uled out. He was transferred to the neurological ward
nd treatment with intravenous phenytoin and ben-
odiazepines was started. During the following 25
ays, CPSE remained refractory despite treatment with
everal conventional AEDs including carbamazepine,
xcarbazepine, valproate, clonazepam, phenobarbital,

a
T
s
w
fi
(
o

: epileptiform discharges; GPEDs: generalised periodic epilep-
; PSWC: polyspike-wave complexes; SIRPIDs: stimulus-induced
C: sharp slow-wave complexes; Szs: seizures.
Fernández-Torre et al. (2012).

nd levetiracetam. He became stuporous and, finally,
as transferred to the ICU where general anaesthesia
as initiated. Despite the use of anaesthetic therapy,

ocal secondary GNCSE remained intractable for the
ext four months. During this period, diverse com-
inations of conventional AEDs, lidocaine, ketamine,
lectroconvulsive therapy and, finally, surgery were
mployed without clinical improvement (table 2). A
attern of GPEDs occurred frequently following the
ithdrawal of anaesthetic drugs (figure 2). Autoim-
une, infectious or paraneoplastic causes were not

emonstrated. He never awoke, however, a few days
efore his death, an EEG revealed cessation of epilep-

iform activity and severe diffuse encephalopathy. He
ied as a result of multiorgan failure. Unfortunately,
ecropsy was not authorised.

ase 2

63-year-old woman with a previous diagnosis of
ollicular lymphoma (stage III/IV) was admitted to
ur department with intermittent fever, lethargy,
nd confusion. Brain CT was normal. An urgent
EG showed recurrent complex partial seizures
rising from the right temporal lobe (cyclic CPSE).

lumbar puncture disclosed two white cells (100%
ymphocytes), 55 mg/dL of proteins and 125 mg/dL of
lucose. The patient’s mental status did not improve
45

fter IVBZDs. Treatment with phenytoin was started.
wenty hours later, she experienced one tonic-clonic
eizure and her level of consciousness worsened. She
as transferred to the ICU where an EEG revealed
ndings in keeping with focal secondary GNCSE

figure 1A). During the next nine days, focal sec-
ndary GNCSE remained intractable to conventional
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Figure 1. EEGs showing continuous generalised frank epileptiform discharges, in keeping with the diagnosis of GNCSE in coma.
(A) EEG recording of Patient 2. (B) EEG recording of Patient 4 diagnosed with PME of Lafora type. (C) EEG recording of Patient 5; note
that in this case the frequency of epileptiform discharges was less than 3.0 Hz.
Low filter: 0.5 Hz; high filter: 30 Hz; notch filter: 50 Hz; vertical bar: 100 �V; horizontal bar: 1 second.
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igure 2. Continuous generalised periodic epileptiform discharg
ow filter: 0.5 Hz; high filter: 30 Hz; notch filter: 50 Hz; vertical bar

EDs and anaesthetic therapy (table 2). Brain MRI
isclosed bilateral temporal enhancement but was
therwise normal. Finally, an EEG was compatible with
oderate diffuse encephalopathy. She died of septic

omplications and multiorgan failure 20 days later.

iscussion

ur study highlights the existence of malignant
ases of NCSE in ambulatory or non-comatose sub-
ects, which may result in favourable outcomes and
pileptic Disord, Vol. 14, No. 1, March 2012

inor neuroimaging anomalies, despite prolonged
nd intensive ICU treatment with standard AEDs
ollowed by anaesthetic coma. mNCSE occurred more
requently with encephalitis or pre-existing epilepsy
nd despite its refractory nature, it may have a good
utcome. mNCSE should therefore not be considered
s a hopeless condition.

r
T
l
d
3
o
o

PEDs) each occurring for one second in Patients 1 (A) and 2 (B).
�V; horizontal bar: 1 second.

lthough non-comatose forms of NCSE are considered
o warrant acute and urgent treatment, conventional
ntravenous AEDs are usually sufficient to control

CSE. Recently, a study concluded that a clinical
esponse to acute IVBZDs in patients with NCSE is
redictive of survival and better functional recovery

Hopp et al., 2011). Although this is also our feeling, it
id not occur in Case 1. Our case series and the lite-
ature highlight the fact that highly intractable and
uper-refractory forms may be encountered. Of note,
PSE was the most common clinical presentation. This

eature confirms other reports of CPSE occurring with
47

efractory SE and malignant SE (Holtkamp et al., 2005).
he presence of triggering encephalitis, focal cerebral

esions, or focal epilepsy could explain this higher inci-
ence of CPSE. Nevertheless, in three patients (Cases
, 4 and 5), a pattern of GNCSE was observed. Two
f these three (Cases 3 and 5) had encephalitis and
ne (Case 4) was diagnosed with PME of Lafora type.
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ollowing the intravenous administration of 4 mg of diazepam, ac
ow filter: 0.5 Hz; high filter: 30 Hz; notch filter: 50 Hz; vertical bar

t is most likely that a multifocal disease such as
ncephalitis often causes focal secondary GNCSE.
wo patients had a history of haematological disorders.
t is well-known that NCSE is not a rare neurological
omplication in subjects with cancer (Drislane, 1994;
ocito et al., 2001; Blitshteyn and Jaeckle, 2006). Both

he occurrence of CNS infections in the context of
nmunosuppression and neurotoxicity secondary to
8

he chemotherapy may notably contribute to the fre-
uency of this complication and its poor prognosis

both patients died).
he duration of mNCSE varied from 9 to 139 days. In
ur study, two patients (Cases 5 and 6) were discharged
ith a normal or markedly improved neurological
xamination after 19 and 17 days of EEG-confirmed

c
o
h
t
p
c
o

f continuous spikes and spike-wave complexes involving the
uous CPSE). (B) Complete abolition of epileptiform discharges
panied by slight clinical improvement.
�V; horizontal bar: 1 second.

NCSE, respectively. One patient (Case 6), after ces-
ation of EEG-confirmed mNCSE, progressed with
ndependent activities of daily life only after several
urther weeks. An important finding is that one patient
Case 5) resumed an entirely normal life without
esidual consequences, while another (Case 6) deve-
oped temporal lobe epilepsy. Both patients clearly
emonstrate that normal or independent living states
Epileptic Disord, Vol. 14, No. 1, March 2012

an be achieved despite the highly intractable nature
f mNCSE, prolonged ICU inpatient stays, and a
eavy medication burden. This underscores the point

hat such cases should not be regarded as hopeless,
articularly as the length of intensive treatment
ontinues without seizure resolution. Interestingly,
ther investigators have obtained similar conclusions
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Mirski et al., 1995; Nagayama et al., 2005; Dara
t al., 2006; Cooper et al., 2009; Drislane et al., 2009;
ernández-Torre, 2010; Johnson et al., 2010; Drislane
t al., 2011; Bausell et al., 2011). Mirski et al. (1995)
eported recovery of consciousness and significant
eurological function in a young male with possible
iral encephalitis after more than 53 days in a thera-
eutic barbiturate coma. Dara et al. (2006) described
case of refractory SE for more than nine weeks,

econdary to presumptive lupus cerebritis. They high-
ighted the need for continuous aggressive therapy

hen neuroimaging remains normal. Most recently,
rislane et al. (2011) compared clinical features of 10

urvivors of prolonged SE with 11 non-survivors. They
ound that presentation in coma and the existence of

ultiple medical problems were predictive factors for
nfavourable evolution. However, these investigators
ighlighted that predictive factors for outcome are not
ompletely reliable and individual considerations may
ignificantly modify the final prognosis.
he low number of patients in this case series pre-
ludes any statistical predictions of favourable risk
actors, however, it was noted that both patients
ith good outcome had encephalitis without super-

mposed inmunosuppression and absence of severe
esions on MRI studies.
he mortality rate (66%) in our study was notably high.
his could have been a consequence of the severity of

llness and state of inmunocompetence in our patients.
ne patient suffered from a fatal degenerative disease

nd two were severely inmunosuppressed. Both sur-
ivors in our series were diagnosed with encephalitis,
hich, if mild, may account for a favourable out-

ome, despite being highly irritative and hence causing
pileptic discharges which are difficult to control.
ndeed, Nagayama et al. (2005) described five adult sub-
ects with persistent but reversible coma, secondary
o viral or brainstem encephalitis. Interestingly, one of
hese patients had NCSE of CPSE type. These authors
oncluded that post-encephalitic coma, even compli-
ated with NCSE, should not be regarded as hopeless
n terms of recovery of consciousness. This high inci-
ence of encephalitis in cases of mNCSE was also
oted by Holtkamp et al. (2005) who found this aetiol-
gy to be a frequent cause of malignant SE in general.
eneralised periodic EEG anomalies occurred during

he evolution of both CPSE and GNCSE (Cases 1-4).
hese EEG features appear frequent in situations of
NCSE. Interestingly, in all these patients, persistent
PEDs appeared after the introduction of anaesthetic
pileptic Disord, Vol. 14, No. 1, March 2012

reatment and onset of profound sedation. Under
hese circumstances, it can be very difficult to know
f the patient has only NCSE or, in contrast, whether
evere irreversible brain damage or encephalopathy
as also emerged. Of note, all our patients revealing

his EEG pattern died. Although the pathophysiology of

R

A
d
s
2

Malignant non-convulsive status

hese EEG features remains speculative, interestingly,
n the third London-Innsbruck Colloquium on status
pilepticus held in Oxford, Amzica (2011) described
he occurrence of pseudo-rhythmic “spiky” waves
self-oscillatory activities) termed “n-complexes” in
nimals that underwent high levels of deep anaesthe-
ia. The origin of this type of activity was found in
he hippocampus. These results suggest that the pro-
ressive abolition of cortical activities with increased
epth of coma is paralleled by an opposite evolution

n the hippocampus (Amzica, 2011). The repercussion
f these findings, with regards to the interpretation
f EEGs of patients with refractory or malignant SE

hat underwent profound sedation, remains unknown.
oreover, in several of the unequivocal cases of
CSE reported here, including one case with com-
lete recovery, rhythmic epileptiform discharges had
frequency of less than 3 cycles/second. This feature

s interesting, taking into account that a secondary
riterion (improvement or appearance of normal
lpha) is required for diagnosis of non-convulsive
eizures in comatose subjects when repetitive sharp-
low wave complexes occur in a frequency less than
cycles/second (Chong and Hirsch, 2005; Jirsch and
irsch, 2007). Obviously, although this secondary

riterion was not completely fulfilled in some of
ur patients, they clearly demonstrated NCSE. Our
ndings therefore suggest that we do not have to
e excessively dogmatic in the interpretation of EEG
atterns and that accurate electroclinical correla-

ion and EEG monitoring are the clue to reaching a
efinitive and accurate diagnosis.

onclusion

n summary, mNCSE is a severe epileptic condition
hat often occurs in the context of encephalitis or
re-existing epilepsy, in which both CPSE and GNCSE
ay occur. Although high mortality is associated with
NCSE, some patients may survive with “normal” or

ood recovery. �
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