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Abstract

Background : Status epilepticus (SE) is a common
neurological emergency. In around 10 percent, the etio-
logy of SE is not clear, i.e. cryptogenic SE.

Aim : To describe six young adult patients with de
novo cryptogenic multifocal febrile SE with poor outco-
me.

Methods : Retrospective chart review.
Results : We describe six patients who presented with

de novo SE. All were young adults with an unremarka-
ble previous medical history. In all except one, the fami-
ly history for epilepsy was negative. All had a febrile
illness in the week preceding SE. Investigations were
unable to reveal the underlying etiology. SE proved
refractory to conventional antiepileptic drug treatment
(AED) and anesthesia was required to control seizures.
Seizures during SE or ensuing epilepsy were multifocal.
Brain pathology in four patients was normal in two and
showed changes secondary to seizures in two. Outcome
was poor in all cases : one patient died during the cour-
se of SE, another patient remained with severe mental
and physical disability as well as refractory epileptic
seizures, the other four developed refractory multifocal
epilepsy. One of these patients died a sudden unexpected
death in epilepsy (SUDEP) and one drowned during a
seizure.

Conclusions : Six patients were reviewed who presen-
ted with de novo cryptogenic multifocal refractory febri-
le SE. The possible etiologies are discussed. Based on
the similarities in these cases, a distinct refractory SE
syndrome might be assumed. Further prospective stu-
dies will, however, be required to validate this hypothe-
sis as well as to elucidate its etiology and optimize treat-
ment.

Key words : Status epilepticus ; refractory ; multifocal ;
cryptogenic ; febrile.

Introduction

Status epilepticus (SE) is a common, potentially
life-threatening neurological condition, affecting
approximately 10-20 patients per 100 000 popula-
tion annually (1, 2). SE is defined as a seizure that
persists for a sufficient length of time or repeated
seizures without recovery between attacks (3).
Recently, five minutes of continuous seizures has
been proposed as a working definition of SE (4).

Mortality in SE ranges between 15-22% and is
associated with the duration of seizure activity, age
and underlying etiology (5). Sequelae of SE inclu-
de epileptic brain damage, neurological and cogni-
tive deficits and epilepsy, the latter comprising a
risk of approximately 40% in contrast to 10% after
a first single seizure (6).

SE can be classified as acute symptomatic or
unprovoked. SE is considered unprovoked in the
absence of an identified acute insult, and is further
categorized as progressive symptomatic, remote
symptomatic or idiopathic/cryptogenic. The idio-
pathic or cryptogenic group refers to SE without an
identified acute precipitating factor or history of
prior neurological insult (2).

The aim of this report is to present the clinical
history of six young adult patients who presented
with de novo cryptogenic multifocal febrile SE
with poor outcome and to review the current litera-
ture on this subject.

Patients and Methods

Charts of six patients -presenting between 1988
and 2001- were reviewed retrospectively. These
patients were chosen because of following similari-
ties in their history : 1. refractory SE (defined as
seizures lasting sixty to ninety minutes despite con-
ventional AED (7)), 2. absence of prior neurologic
illness, 3. preceding febrile illness, 4. unidentified
etiology despite thorough investigation, 5. multifo-
cality in SE or ensuing epilepsy, 6. poor outcome.
Four patients were admitted for SE to our hospital.
One patient, who underwent a presurgical evalu-
ation in our hospital, was admitted to another hos-
pital for the episode of SE. Another patient did not
present to our hospital ; her case was briefly descri-
bed previously (8). The following data were collec-
ted when available : demographics, past medical as
well as family history, illnesses preceding SE, sei-
zure description of SE, investigations during the
hospitalization for SE (hematology, chemistry, CSF
studies, microbiological studies including serology
and cultures, EEG, imaging [CT, MRI, SPECT,
PET], pathology), treatment of SE, and outcome
(description and frequency of seizures of the
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ensuing epilepsy, investigations for epilepsy inclu-
ding EEG, imaging studies, video-EEG, treatment
of epilepsy, psycho-social outcome). 

Eight-channel EEG’s were performed during
SE. After SE sixteen-channel EEG’s were perfor-
med as part of follow-up. In two patients conti-
nuous EEG-monitoring was obtained during SE by
means of a four-channel EEG-monitor with elec-
trodes over the frontal lobes F7, F8, FP1 and FP2
(patient 5 and 6). Three of our patients underwent
video-EEG registration in the years following SE
as part of a presurgical evaluation (patient 1-3)
(Table 2).

A fluorodeoxyglucose (FDG)- PET during SE
was performed in two of our patients. The images
of one of these patients (patient 5) are included
(Fig. 1). The PET scans were performed during a
trial to discontinue propofol during EEG-monito-
ring. Since both patients had ictal activity during
the FDG-uptake, we considered these scans to be
ictal studies. Propofol was discontinued twenty
minutes before FDG injection, and restarted thirty
minutes afterwards. These FDG images were
acquired on a CTI-Siemens ECAT EXACT HR+.

The FDG image was co-registered with a sur-
face-rendered 3D- MRI scan of the brain. The co-
registered FDG image was thresholded at 50% of
its maximum to show all areas of hypermetabolism.

In four of our patients pathology was obtained.
In two cases this consisted of an autopsy (patient 4
and 6). In one case the autopsy was not performed
at our hospital (patient 4). In the two other cases
(patient 2 and 5) a brain biopsy was performed at
our hospital. For the histological analysis, tissue
fragments were fixed in 6% formaldehyde and 
processed in paraffin. Five micron thick paraffin
sections were stained with hematoxylin and eosin.
In addition immunoperoxidase stains were perfor-
med using monoclonal antibodies against neuro-
filaments, synaptophysin and glial fibrillary acidic
protein (GFAP).

Results

Six young adult patients (four women) with a
median age of 23 years (range : 18-30) were admit-
ted to hospital with SE (Table 1). None had a pre-
vious medical history of note and none had a histo-
ry of epilepsy or febrile seizures. All had experien-
ced a febrile illness in the week prior to admission,
and most had visited their general practitioner
because of this. All presented with serial complex
partial seizures with and without secondary gener-
alization, without full recovery of consciousness
between seizures. 

Examination of CSF revealed a mild lymphocy-
tic pleocytosis (with a maximum of 28 cells),
except in one case (patient 5) where polymorpho-
nuclear predominance was found and another case
with a normal leucocyte count (patient 3). Serum

and CSF viral serology and cultures, including
screening for Herpes Simplex virus, remained
negative (Table1). There was no evidence of intoxi-
cation in any of our patients. 

Initial high-resolution MRI of the brain was nor-
mal, though transient meningeal enhancement was
seen in two patients (patients 2 and 5). 

Since meningo-encephalitis was the prime diffe-
rential diagnosis, all were initially treated with IV
acyclovir and antibiotics. 

SE was refractory to standard IV AED treatment.
General anesthesia was used in five patients for a
median of 32 days (range : 1-191). Thiopental was
used in five, propofol and midazolam in two.
Patient 4 was treated with IV chlormetiazole for 24
days. Mean duration of SE was 50 days (range : 6-
191).

Plasma-exchange and high dose corticosteroids
were administered in two patients (patient 5 and 6)
without any benefit. 

Seizures were multifocal during SE, subsequent
epilepsy, or both (Table 2).

During SE, FDG-PET revealed multifocal areas
of cortical hypermetabolism against a background
of diffuse cortical hypometabolism in two patients
(patient 5 and 6) (Fig. 1), consistent with multifo-
cal ictal activity during FDG uptake. Clinical
observations during SE suggested multifocal onset
in one of these patients (patient 6). Multifocal sei-
zure onset in patient 5 was not clinically suspected,
since a history of different seizure types was not
obtained and progression to subtle SE masked the
motor expression of different seizure types. 

In two patients multifocal seizure onset during
SE could be suspected clinically from the retro-
spective chart review (patient 1 and 2). In the other
two, multifocal seizure onset during SE was not
clear. After recovery from the SE, these four
patients (patients 1-4) developed refractory partial
epilepsy, that was multifocal (EEG/clinical eviden-
ce in 4, video-EEG and subtraction ictal SPECT
co-registered to MRI-evidence (SISCOM) in 1). 

In two cases (patient 2 and 5) a brain biopsy was
performed at our hospital. The place of the biopsy
was guided by EEG and clinical findings in one
patient (patient 2) and by SISCOM in the other
(patient 5). Both biopsies showed normal findings. 

General outcome was poor. One patient develo-
ped severe mental and physical disability, as well
as refractory epilepsy and remained institutionali-
zed (patient 5). One patient died during the course
of SE (patient 6). None of the other four patients
were able to return to their previous level of func-
tioning due to frequent seizures, cognitive decline
and associated psychiatric morbidity. Two patients
(patient 3 and 4) died suddenly as a result of seizures
(one sudden unexpected death in epilepsy (SUDEP),
one accidental drowning during a seizure).

MRI several months after the SE demonstrated
slight cortical and bilateral hippocampal atrophy in
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two patients (patient 2 and 3), and progressive bila-
teral hippocampal sclerosis in another (patient 4)
(8).

In two of our patients an autopsy was obtained
(patient 4 and 6). Pathologic examination in patient
4 showed bilateral hippocampal sclerosis (8), as
well as cortical, deep grey nuclei and cerebellar
gliosis constistent with a history of seizures and

SE. There was no evidence to support scarring as
would be expected with prior encephalitic illness
(9), nor were there any focal lesions or malforma-
tions. The other autopsy (patient 6) revealed evi-
dence of neuronal loss in both hippocampi, as well
as an important depletion of Purkinje cells in the
cerebellum. Both changes were considered secon-
dary to the sustained epileptic activity.

FIG. 1. — Ictal FDG-PET of the brain during a failed attempt to discontinue anesthesia as treatment of SE.
The PET study in patient 5 (Figure 1) was performed on day 29 of the SE. During the PET study, the patient was comatose and

ventilated. Clinically, only a few facial twitches were observed. An eight-channel EEG was recorded during FDG uptake and revealed
three partial seizures (left frontal, left posterior temporal and right temporal). FDG-PET hypermetabolic areas were projected on a sur-
face-rendering of a 3-D MRI of the brain. The hypermetabolic areas are cortical regions of increased glucose metabolism probably
representing foci of ictal activity. The ictal activity involved all cerebral lobes.
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Discussion

We describe six patients with a similar picture
characterized by : 1. refractory SE as the first mani-
festation of epilepsy, 2. preceding febrile illness, 3.
normal initial MRI of the brain, 4. normal brain
pathology (biopsy) or brain pathology showing
only changes secondary to prolonged seizure acti-
vity (autopsy), 5. multifocal onset in SE and/or
ensuing epilepsy, 6. poor prognosis. 

SE as the first manifestation of epilepsy is not
unusual. In a prospective, population-based epide-
miologic study of SE, DeLorenzo and colleagues
reported that 58% of patients with SE did not have
a previous history of epilepsy (10). 

All patients presented with SE associated with
fever. The preceding febrile episode in our adult
patients without history of febrile convulsions or
epilepsy suggested an underlying infectious etiolo-
gy, i.e. acute symptomatic seizures. However, no
evidence for systemic or CNS infection was found.
Mild CSF lymphocytic pleocytosis, as in our
patients, is a common finding after SE in the absen-
ce of meningo-encepalitis (11). Systemic infection
with fever not involving the central nervous system
is the most frequent etiology of SE in children,
accounting for 52% of cases, but is much less com-
mon in adults, accounting for around 5% of cases
(10). 

Cortical dysplasia not apparent on high-resolu-
tion MRI of the brain, has been shown to be the
cause of refractory, life-threatening SE (12, 13).
Brain biopsies in two patients and a brain autopsy
in two other patients, however, did not reveal any
evidence of cortical dysplasia or other structural
abnormality that could cause SE. Initial MRI did
not reveal any abnormality except for meningeal
enhancement in two patients, which may reflect an
alteration in the blood-brain barrier, possibly rela-
ted to vasogenic edema. Reversibility of these
changes was demonstrated on follow-up MRI in
our patients, confirming previous reports (14, 15).

Lousa and colleagues (16) reported a patient
with refractory SE who responded well to plasma-
exchange, and postulated an immune mechanism.
Treatment with plasma-exchange and high-dose
corticosteroids was, therefore, attempted in our
patients 5 and 6, but failed to improve their condi-
tion. 

Toxic substances, e.g. domoic acid, can cause SE
(17). We had no evidence of intoxication in any of
our patients. 

Corey and colleagues reported that genetic fac-
tors contribute to the risk for SE (18). It is possible
that genetic factors predisposed our patients to
refractory SE.

Multifocal seizure onset during SE was evident
in two patients and can be suspected clinically from
retrospective chart review in two more (patients 1
and 2). Multifocal seizure onset in patient 5 was not

suspected on clinical grounds. For the same reas-
ons, multifocal seizure onset during SE may have
gone unnoticed in the two other patients. This is a
plausible hypothesis in view of the multifocality of
the subsequent epilepsy in these patients.

The outcome of SE is dependent mainly on its
etiology (5, 19, 20), which remained unknown in
our patients. Failure to reveal the underlying cause
of SE is, however, not uncommon and in several
series of SE, the etiology was classified as
unknown/idiopathic in 33% (21). 

Our study is a retrospective one, and probably
biased towards the more severe cases. It might,
therefore, well be that milder cases exist, yet have
failed to come to our attention. The study of these
six patients demonstrates, however, that de novo
cryptogenic febrile SE progressing to refractory SE
has a poor prognosis.

Based on the similarities pointed out in these
patients the possibility of a distinct SE syndrome
might be suggested. Further prospective studies
will be required to support this hypothesis and
more importantly to elucidate its etiology and opti-
mize future treatment.
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