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Prolonged Epileptic Seizures:
identification and treatment
Epileptic Disord 2014; 16 (Suppl. 1): S96-S102

Syndromes with very low risk
of acute prolonged seizures

Thomas Bast
Epilepsy Center Kork, Kehl, Germany

ABSTRACT – The provision of rescue medication is an important component
in the treatment of epilepsy. An intervention within five to ten minutes in
the case of an acute prolonged seizure may preserve the patient from status
epilepticus (SE). However, the risk of convulsive SE (CSE) differs markedly
between patients depending on individual factors. This report summarizes
the literature on risk factors for CSE in children with epilepsy and adoles-
cents, and discusses the hypothesis that some electroclinical syndromes
engender a very low risk of CSE. The most important risk factor for SE is
the history of a previous event. The longer a patient lives without SE, the
lower the risk will be. CSE occurs significantly less frequently in idiopathic
epilepsies compared to epilepsies with symptomatic or unknown aetiology.
It is very rarely observed in patients with (non-encephalopathic) idiopathic
generalised epilepsies, i.e. childhood absence epilepsy or juvenile
myoclonic epilepsy. However, non-compliance or inappropriate treatment
may trigger CSE in these syndromes. A very low risk can be assumed for chil-
dren with Rolandic epilepsy, while CSE occurs in a considerable percentage
of patients with Panayiotopoulos syndrome. Although the risk of CSE in
otherwise normal children with cryptogenic focal epilepsy is uncertain, it

ontinuous medication. In conclusion,
tion of rescue medication remains an
r several electroclinical syndromes, a

does not appear justified.

epticus, electroclinical syndrome,
n

status epilepticus (CSE) (Lowenstein
et al., 1999; Eriksson et al., 2005).
SE is defined by a seizure dura-
tion of longer than 30 minutes and
is associated with numerous risks,
including mortality (Eriksson et al.,
2005). Acute prolonged seizures
is presumably low under successful c
the choice for or against the prescrip
individual decision. Consequently, fo
per se provision of rescue medication
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After an initial unprovoked seizure,
the incidences of acute prolonged
seizures and status epilepticus (SE)
are 47/100,000 children/year and
27/100,000 children/year, respec-
tively (Eriksson et al., 2005). More
than 15% of children with epilepsy
d
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will experience at least one episode
of SE (Fountain, 2000). Generalised
tonic-clonic seizures (GTCS) are
usually short in duration. In the
case of a seizure lasting more than
10 minutes, there is a high risk
of evolution leading to convulsive

are typically not self-limited and
require treatment. Most acute pro-
longed seizures do not occur in
the hospital, but in different situa-
tions of daily life (Alldredge
et al., 2001). The incidence of CSE
can be reduced by an effective
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reatment in the pre-hospital phase (Eriksson et al.,
005; Chin et al., 2008). Besides the benefit for the
atient him/herself, the reduction of hospital admis-
ions can help to save costs (Lee et al., 2013).
lthough different forms of effective drugs are avail-
ble, the question arises as to whether rescue
edication should be prescribed to each and every

atient with epilepsy. The risk of acute prolonged
eizures and CSE varies between different electro-
linical syndromes and depends on other individual
actors. Many patients may not require a provision of
escue medication because of a very low risk of CSE.

ajor arguments for not prescribing rescue medica-
ion in these cases may be the necessity to reduce
osts and the possible negative psychosocial effects
or patients. The fact that a patient must carry rescue

edication on his person on a daily basis serves to
emind patients, and their parents, of the fact that they
ave epilepsy. The continuous concern may influence

he interaction with caregivers, and the psychosocial
evelopment of patients may be impaired in cases with
n otherwise excellent prognosis.
he epidemiological studies on SE and prognosis in
hildhood epilepsy typically do not report on acute
rolonged seizures, since this is a more recently used

erm. Therefore, this review focuses on the risk fac-
ors for CSE. In summary, careful recommendations
re given regarding individual constellations in which
here seems to be no necessity of providing rescue

edication to a child with epilepsy.

ources of evidence
nd their limitations

rospective studies that include children with a
rst unprovoked seizure or new-onset epilepsy
re the gold standard. They provide data on risk
actors, type, frequency, timing, recurrence, and
utcome of SE in patients with epilepsy (Wirrell
t al., 1995; Wirrell et al., 1996; Shinnar et al., 1997;
hinnar et al., 2001; Sillanpää and Shinnar, 2002; Berg
t al., 2004; Stroink et al., 2007; Callenbach et al.,
009; Camfield and Camfield, 2009; Wirrell et al., 2011;
amfield and Camfield, 2012). Prospective studies that

nclude patients with a first episode of SE of any
etiology provide less convincing information regard-
ng risk factors in patients with pre-existing epilepsy
DeLorenzo et al., 1995; Cascino et al., 1998; Chin et al.,
pileptic Disord, Vol. 16, Supplement 1, October 2014

006; Hesdorffer et al., 2007). However, risk factors for
ecurrence and outcome can also be analysed appro-
riately using these types of studies. At a lower level
f evidence, important information arises from retros-
ective studies that usually include hospital-based
ohorts with SE or different types of epilepsy (Loiseau
t al., 1983; Deonna et al., 1986; Loiseau et al., 1995;

o
n
S
t
a
h
l

Syndromes with very low risk of acute prolonged seizures

errie et al., 1997; Novak et al., 1997; Caraballo et al.,
000; Genton et al., 2001; Larch et al., 2009).
rospective studies on the prognosis of childhood
pilepsies and SE frequently do not differentiate
etween various forms of SE, i.e. CSE, non-convulsive
E (NCSE), myoclonic SE (MSE), and others. Of even
reater importance is the fact that electroclinical syn-
romes are usually not discriminated. There is a lack
f information regarding the time of occurrence of
E in relation to antiepileptic treatment. SE may occur
efore initiation of treatment, under continuous treat-
ent, when changing drugs, or after stopping the

herapy. Information about non-compliance, inappro-
riate medication, or other trigger factors is almost
lways lacking. Finally, the studies do not provide any
nformation on the usage of rescue medication which

ay theoretically lower the rate of SE in epilepsy
atients. Some of the retrospective studies on patients
ith specific epileptic syndromes provide more details
n these important factors. Therefore, they should
e considered when trying to answer the question
bout the necessity of rescue medication. However,
he variation in syndrome definitions constitutes a

ajor shortcoming of all these studies. To give an
xample, Valentin et al. (2007) compared the applica-
ion of the 1989 ILAE definition of childhood absence
pilepsy with the 2005 ILAE Task Force proposal. The
ore strict criteria of the 2005 proposal allowed the

lassification of CAE for only 30 of 44 children who
ad been previously diagnosed with CAE. A differ-
nce is presumed regarding prognosis and the risk of
eneralised tonic-clonic seizures (GTCS).

pilepsy in patients with a first SE and SE
n patients with epilepsy

bout one third of patients who present with a first
pisode of SE have a history of previous unprovoked
eizures or pre-existing epilepsy (Hauser et al., 1997).

hile Chin et al. (2006) found that 7.4% of patients
nder 15 years of age had an epilepsy diagnosis,

his proportion was 38% in patients <16 years in the
ichmond population (DeLorenzo et al., 1995). Of the
atients with a first unprovoked SE, 25.5% were found

o have epilepsy in the Rochester population (Cascino
t al., 1998).
ountain (2000) reported a risk of SE of at least 15%,
n patients with epilepsy. In the Connecticut study, SE
S97

ccurred in 9.1% of children before epilepsy was diag-
osed (Berg et al., 1999). After the diagnosis was made,
E occurred in 9.5% (Berg et al., 2004). In patients from
he Dutch population, the risk of SE was 9.5% within

five-year follow-up period (Stroink et al., 2007). A
igher risk of 27% was reported for the Finish popu-

ation (Sillanpää and Shinnar, 2002). Camfield and
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amfield reported at least one SE in 20% of otherwise
ormal children from Nova Scotia with focal epilepsies

2012).
E is the initial event in 6.5-12% of children present-

ng with a first unprovoked seizure or a new-onset
pilepsy (Shinnar et al., 1990; Hauser et al., 1997; Berg et
l., 1999; Shinnar et al., 2001; Berg et al., 2004; Camfield
nd Camfield, 2012; Stroink et al., 2007). A recurrence
f SE can be expected in about one third of the patients

Berg et al., 2004; Stroink et al., 2007).

isk factors for SE in children
ith epilepsy

he most important risk factor for SE is the presence
f SE in the past (Shinnar et al., 1996; Novak et al., 1997;
esdorffer et al., 1998; Shinnar et al., 2001; Sillanpää

nd Shinnar, 2002; Berg et al., 2004; Stroink et al., 2007).
erg et al. reported a cumulative probability of 32%

or an episode of SE during eight years of follow-up
n patients with a history of prior SE, compared to
.2% in patients without (Berg et al., 2004). The dura-
ion of the second seizure was highly correlated with
he duration of the initial event (Shinnar et al., 2001).

f 25 children who initially presented with SE for a
uration of ≥30 minutes, the duration of the second
eizure was ≥10 minutes in 44%, ≥20 minutes in 36%,
nd ≥30 minutes in 24%, respectively.
ther risk factors for SE comprise young age

Shinnar et al., 2001; Sillanpää and Shinnar, 2002; Berg
t al., 2004), symptomatic aetiology (Shinnar et al.,
997; Berg et al., 2004; Chin et al., 2006; Stroink et al.,
007), non-idiopathic (cryptogenic) aetiology (Shinnar
t al., 1997; Berg et al., 2004; Stroink et al., 2007),
istory of febrile convulsions (Sillanpää and Shinnar,
002; Stroink et al., 2007), focal epilepsy (Berg et al.,
999; Sillanpää and Shinnar, 2002), and prior cran-
otomy (Berg et al., 1999). Although rarely mentioned,
on-compliance is presumably another important risk

actor (Fountain, 2000).

actors associated with a low risk of SE
n epilepsy

he risk of SE is low in patients presenting with
rief seizures at epilepsy onset (Shinnar, 2007). In 137
ases with an initial seizure duration ≤10 minutes, the
98

econd seizure lasted ≥10 minutes in 8%, ≥20 minutes
n 4%, and ≥30 minutes in only 1% (Shinnar et al.,
001). In the event that the first two years pass with-
ut SE, the risk of SE decreases markedly (Sillanpää
nd Shinnar, 2002; Hesdorffer et al., 2007).
he relationship with antiepileptic treatment is
nother important factor. Stroink et al. (2007) observed

S
o
I
t
2
e
c

recurrence of SE in 14 of 44 children (34%) within
ve years of follow-up. However, SE occurred in only
patients when the antiepileptic medication was con-

inued unchanged. The antiepileptic medication had
ot yet been started or had already been stopped in 11
atients at the time of SE.
he risk of SE is much lower in patients with idio-
athic epilepsies compared to other aetiologies. In the
utch study, SE during the five-year follow-up period
as observed only in patients with idiopathic epilepsy
ho had already experienced a SE as the initial event

Stroink et al., 2007). In this cohort, the lowest rate of
E was found in patients with idiopathic epilepsy and
ithout a history of febrile seizures. Comparably, the

ate of SE in the Connecticut cohort was the lowest
n patients with idiopathic epilepsy (4%) (Berg et al.,
004).

lower risk of recurrence in idiopathic cases was
lso found in studies on outcome after a first SE. A
ecurrence of SE was noted in only 4% of cases with
diopathic aetiology compared to 44% with remote
ymptomatic and 67% with progressive aetiology
Shinnar et al., 1997).

SE in patients
ith (non-encephalopathic) idiopathic
eneralised epilepsy (IGE)

horvon and Walker reviewed the available data on this
opic (2005) and stated: “Convulsive SE is surprisingly
ncommon in IGE and much less common than in

he secondary generalised or partial epilepsies. This
oint has been long established, although the older
tudies, which have given frequency figures, have
enerally failed to differentiate idiopathic and cryp-
ogenic generalised epilepsies. The true frequency in
GE is, therefore, unclear; however, clinical experience
uggests that tonic-clonic status is rare in IGE and also,
hen it does occur, there is usually a complicating

actor such as drug withdrawal”.
n a prospective cohort of patients presenting with
ew-onset epilepsy, 5.9% of the 136 children and
dolescents with IGE experienced at least one SE
Berg et al., 2004). The rate was 3.9% in 113 cases without
nitial SE. In the Dutch study, 3% of 204 children with
GE presented with SE at onset, but none of the remain-
ng 198 patients experienced SE during the five years
f follow-up (Stroink et al., 2007). Therefore, the risk of
Epileptic Disord, Vol. 16, Supplement 1, October 2014

E appears to be low in IGE without initial presentation
f SE.

n children with childhood absence epilepsy (CAE),
he rate of patients with GTCS varies between 8 and
5% (Loiseau et al., 1983; Loiseau et al., 1995; Wirrell
t al., 1996; Callenbach et al., 2009). In the Nova Scotia
ohort, 9.7% of 72 children with CAE presented with
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TCS, and 4 experienced absence SE while on medica-
ion (Wirrell et al., 1996). In contrast, this type of status
ccurred late in the course and after stopping medi-
ation in 5 of 6 patients with GTCS in the Dutch study
Callenbach et al., 2009). Loiseau et al. (1983) also found
hat most GTCS in CAE occurred after 5 to 10 years,
nd the rate was 36% in 90 patients. In another cohort,
oiseau et al. (1995) found a difference in risk for GTCS
epending on the age at onset of CAE. While the per-
entage of patients with GTCS was 16.2% in the case of
nset under the age of 9 years, it increased to 43.7%

n children with onset at 9 or 10 years of age. The
otal rate of GTCS was 25% in 52 patients. The rate of
TCS is much higher in patients with juvenile absence
pilepsy (JAE). GTCS occurred in 79% of 62 patients in
study by Loiseau et al. (1995). Two of these patients

xperienced absence SE. Trinka et al. (2004) differen-
iated pyknoleptic (n=81) vs. non-pyknoleptic (n=82)
bsences and found rates of GTCS of 8.5 and 7.4%,
espectively. Unfortunately, none of the studies pro-
ides information on the duration of GTCS in absence
pilepsies. However, although absence SE may compli-
ate CAE, no cases of CSE have been reported in these
tudies.
amfield and Camfield (2009) analysed the long-

erm outcome in 24 patients with juvenile myoclonic
pilepsy (JME) from Nova Scotia. All patients had at

east one GTCS, since this was an inclusion criterion.
he authors stated that at least 90% of patients with
ME suffered from GTCS. Eight patients (3%) from this
ohort presented with at least one episode of CSE dur-
ng the 25-year follow-up period. Other studies did not
eport any cases with CSE with regards to generalis-
d tonic-clonic seizures. Larch et al. (2009) noticed
yoclonic SE (MSE) in 3% of 247 patients. The rate of

atients with NCSE was 5.8 to 6.7% in other reports
Agathonikou et al., 1998; Dziewas et al., 2002). There
s a belief that in JME, SE of any form is clearly
ssociated with sleep deprivation, AED withdrawal, or
nappropriate treatment (Genton et al., 2000; Shorvon
nd Walker, 2005; Baykan et al., 2013; Crespel et al.,
013). Inappropriate treatment with carbamazepine,
henytoin, vigabatrin, or gabapentin can be the cause
f SE in different forms of IGE (Panayiotopoulos et al.,
997; Genton et al., 2000; Dziewas et al., 2002; Thomas
t al., 2006; Larch et al., 2009).

SE in patients with idiopathic
pileptic Disord, Vol. 16, Supplement 1, October 2014

ocal epilepsy

eonna et al. (1986) reported on 107 neurologi-
ally normal children with partial epilepsy who were
ncluded in a retrospective, hospital-based study.
enign focal epilepsy was only diagnosed in patients
ith simple partial seizures that clinically presented

C
c
A
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s
6
s

Syndromes with very low risk of acute prolonged seizures

ith a Sylvian onset (or component) or sensorimo-
or symptoms (n=38). Patients with complex partial
eizures were subsumed in a different group (n=31).
n 4 patients, the diagnosis of benign focal epilepsy
as based only on the clinical symptoms, since the
aking EEG showed non-specific pathology and no

leep recordings were available. Severe seizures were
efined as SE and prolonged seizures with a duration
15 minutes or clusters, and these occurred in 24%
f the 38 children, including 11% who presented with
E. The authors stated that, despite therapy, severe
eizures occurred in one third of the patients. It
emained unclear whether severe seizures were focal
r secondary generalised, and whether the 4 patients
ith only non-specific EEG changes were affected.
owever, the general prognosis in this group was
xcellent for all patients, and only one child continued
o have seizures after the age of 15 years. Berg et al.
2004) could not identify even a single patient with
E out of a group of 66 children with idiopathic par-
ial epilepsy. The results from the Dutch cohort were
imilar, with no case of SE reported in 30 children
ith idiopathic localisation-related epilepsy (Stroink
t al., 2007). SE occurred in 3 of 42 children with
olandic epilepsy from the Nova Scotia cohort (Wirrell
t al., 1995). However, atypical features were present

n 2 of the children. Developmental delay was found
n one child; the other presented with an abnormal
EG background activity and seizures which occurred
nly during the daytime. No information was pro-
ided regarding the relationship to time of diagnosis
nd antiepileptic treatment. The same group reported
nother study of 79 patients with Rolandic epilepsy
Peters et al., 2001). Whereas 36 patients (46%) were
ot treated with antiepileptic drugs at any time, 43

54%) were treated with antiepileptic drugs. The ini-
ial therapy was comprised of carbamazepine in 82%,
henobarbital in 12%, and clobazam in 7%. The treat-
ent was changed in 28% of the patients. The rate of
TCS was 50% in the group without treatment, com-
ared to 16% in treated patients. CSE was observed in
nly one case that was not treated with antiepileptic
rugs. However, the long-term prognosis was excel-

ent in both groups as well as in the patient with SE.
n summary, CSE is a rare event in patients with classic
olandic epilepsy. This appears to be particularly true

or children treated with antiepileptic drugs.
he situation is completely different for children with
anayiotopoulos syndrome (PS), for whom the risk of
SE is high. In 113 children recruited from multiple
entres, partial SE occurred in 44% (Ferrie et al., 1997).
n evolution with secondary generalisation (CSE) was
S99

bserved in 16%. A prospective study from Argentina
howed similar results (Caraballo et al., 2000); 20 of
6 patients presented with partial SE, which led to
econdary generalisation and evolved to CSE in 25%.
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E in cryptogenic focal epilepsy

irrell et al. (2011) compared the outcome of 111 chil-
ren with cryptogenic partial epilepsy (normal cogni-

ion in 66%, mildly delayed in 24%, and severely
elayed in 10%) with 95 patients suffering from
ymptomatic partial epilepsy. Of the children with
ryptogenic partial epilepsy, 14% initially presented
ith SE. After diagnosis, a first SE was observed

n only 3.1% of the remaining patients. In con-
rast, 28% of the children with symptomatic partial
pilepsy initially presented with SE, and a first SE
uring follow-up occurred in 43% of the remaining
atients.
amfield and Camfield (2012) identified 188 children
nder the age of 16 years with both normal IQ and neu-
ological status, including 23 patients with Rolandic
pilepsy. SE occurred in 39 patients, of whom 19 pre-
ented with an initial SE at the time of diagnosis. Twelve
atients experienced multiple (2 to 10) episodes with
E. Of the 39 otherwise normal children with complex
artial seizures reported by Deonna et al. (1986), 46%
uffered from “severe seizures” (8% SE, 8% clusters,
nd 33% prolonged seizures >15 minutes). The rate of
severe seizures” in 36% was not significantly different
n children with non-Rolandic simple partial seizures
12% SE, 16% clusters, and 16% prolonged seizures).
owever, the aetiologies in otherwise normal chil-
ren with partial epilepsy were not reported for these
tudies and patients with structural lesions may have
een included.
troink et al. (2007) identified initial presentation with
E in 15/70 patients (21.4%) with cryptogenic partial
pilepsy in the Dutch study. A first SE occurred in
nly 2 of the remaining 55 children after a diagno-
is of epilepsy had been established (3.6%). Berg et
l. (2004) reported an initial SE in 7.7% of 221 chil-
ren with cryptogenic partial epilepsy, and the first
E followed diagnosis in 7% of the remaining 199
ases.
ltogether, the incidence of SE in patients with crypto-
enic partial epilepsy, or otherwise normal children
ith partial epilepsy, remains unclear.

onclusion
100

he question as to whether or not rescue medication
hould be prescribed for an individual patient depends
n many factors. The risk of experiencing acute pro-

onged seizures and SE obviously influences this
ecision. This risk is low in children and adolescents
ith appropriately treated CAE or JME. Patients with

w
e

A
T
T

lassic Rolandic epilepsy may not need rescue medi-
ation. The risk of SE is uncertain in otherwise normal
hildren with partial epilepsy of unknown aetio-
ogy. However, it seems to be low in children who are
eizure-free under continuous antiepileptic treatment
nd who have no history of previous SE.
ince even the rare event of a CSE may harm the

ndividual patient, it is not possible to give a general
ecommendation for or against rescue medication
ased only on the syndrome diagnosis. The given

nfrastructure, such as the availability of ambulant
mergency care and the distance to the next emer-
ency room, is of great importance. The number of

nvolved caregivers (for example, teachers) and their
ole in daily life may be important, since all of them
hould be advised on when and how to administer
escue medication to an individual child. Most impor-
antly, the willingness of the properly-informed family
tself is critical. Rescue medication may even be pre-
cribed to a child with a very low risk of CSE. On the
ther hand, it may not be prescribed to another child
ith a comparably higher risk, whose parents may be

ess anxious and live close to the nearest emergency
acility.
he most important risk factor for SE is the history
f a previous event. Therefore, rescue medication is
ecommended for this subgroup of patients indepen-
ent of the epilepsy syndrome.
ased on the available data, the following statements
an be made:

the risk of SE is low in patients who experienced
nitially brief seizures;

most episodes of SE occur at epilepsy onset and
ithin the first two years after diagnosis;
the longer a patient lives without SE, the lower is the

isk of experiencing SE;
the risk of SE is low with continuous, appropriate and

uccessful medication;
the risk of SE is low in idiopathic generalised epilep-

ies. In appropriately-treated CAE and JME, the risk is
ery low;

the risk of harmful CSE is very low in Rolandic
pilepsy. In contrast, Panayiotopoulos syndrome fre-
uently presents with CSE;
the risk of CSE is uncertain in patients with crypto-

enic partial epilepsies. However, it is much lower
hen compared in patients with symptomatic partial
pilepsy. �
Epileptic Disord, Vol. 16, Supplement 1, October 2014
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