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Non-convulsive status epilepticusin

children
A report of 12 cases

Roshan Koul, MD, DM.

ABSTRACT

Objective: To look for pattern of non-convulsive status
epilepticus in children with epilepsy at the Sultan Qaboos
University Hospital, Sultanate of Oman.

Methods: Twelve children (6 male and 6 female) with
non-convulsive status epilepticus were seen at Sultan
Qaboos University Hospital from December 1992 until
December 1997. The diagnosis was suspected in children
with previous history of seizures who had recent change in
behavior, memory, automatism or ataxia, or children
presenting with unexplained ataxia, speech loss and
prolonged inattention for the first time. All the patients
were observed in the hospital.  Electroencephaogram
correlation with the above clinical presentation, of at least
30 mintues was used to confirm the diagnosis.

Results: Complex partial seizures status and Lennox-

Gastaut syndrome status constituted the majority (7 cases).
Intravenous midazolam and phenytoin sodium were used
to control status in 9 cases. On follow-up, 5 were
adequately controlled, while 6 had recurrence. One patient
was lost to follow-up.

Conclusion: Non-convulsive status epilepticus should
be suspected in children with recent onset change in
speech, memory, school performance, unexplained ataxia
and particularly in children with epilepsy who undergo an
otherwise inexplicable change in behavior.
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S tatus epilepticus is “a condition characterised by
an epileptic seizure” that is so frequently repeated
or so prolonged, as to create a fixed and lasting
conditiont A more substantive definition is
continuous seizures lasting for 30 minutes or longer
or recurrent seizures occurring with impairment of
consciousness between seizure activity.?  Status
epilepticus may be of convulsive or non-convulsive
type. The former is obvious, while the latter is
usually missed. There are only few reports of non-
convulsive status epilepticus (NCSE) in children. An
estimated 25 % of patients who experience status
epilepticus have NCSE:3 The actua proportion may
be much higher because of patients not being
identified.*s

Methods. Twelve children with NCSE seen at
Sultan Qaboos University Hospital from December
1992 until December 1997 formed the subjects of
this prospective study. The diagnosis was suspected
in children with a previous history of seizures who
had recent change in behavior, memory, automatism
or ataxia. Also included, were children presenting
with unexplained ataxia, speech loss and prolonged
inattention for the first time. All the patients were
observed in the hospital.  Electroencephalogram
(EEG) correlation with the above clinica
presentation, of at least 30 minutes was used to
confirm the diagnosis. Electroencephalogram
features of prolonged synchronous 3Hz spike and

From the Department of Child Health, Sultan Qaboos University Hospital, Al Khod, Sultanate of Oman.

Received 23rd November 1998. Accepted for publication in final form 25th May 1999.

Address correspondence and reprint request to: Dr. Roshan Koul, Consultant Pediatric Neurologist, Department of Child Health, PO Box 38, Al Khod

123, Sultanate of Oman. Tel. 00 968 515 745. Fax. 00 968 513 009.

13



Non-convulsive status epriepticus In children ... Koul

Table 1 - Showing details of non-convulsive status epilepticus patients.

Number 1 2 3 4 5 6 7 8 9 10 11 12
Sex F M M F F M M M F F M F
Agein yearsmonths (m) 9 8 4 6 3,9m 3,4m 7 11 2,8m 6
Age of onset of seizures 2 10m 2 3 4m 3 8 2 5 3 1,6m 3,6m
Type of seizure before CpPs | GTC TC - TC - - TC Myoclonic| TC TC TC
NCSE TC SE | Myoclonic Myoclonus  TC CPS MA | Myoclonic
TCSE
Associated symptoms/ - - M Ataxia MR Delayed | PSP | Ataxia MR Aphasia| Ataxia| Ataxia
deficit Regression LH milestone Aphasia] Aphasia
CT/MRI N/N N/- CA/- N/- | Arachnoid-| MCH | N/N N/- N/- N/- N/N N/N
do-cyst (R)
EEG CPSE | CPSE LGSE |Absence ESES CPSE |CPSE| MAE LGSE LK BS MAE
status (LGSE)
Other investigations Met -ve| Met -ve| Met -ve - - - - Met -ve GSD - Met -ve| Met -ve
Status controlled MDZ | DPH MDZ MDZz VPA VPA | VPA MDz MDZ MDZ | MDz MDz
DPH DPH DPH DPH DPH DPH DPH
Outcome Good | Poor Poor Good | No-follow| Good |Good| Good Poor Poor Poor Poor
up
AEDs LTG | VPA+ DPH+ VPA VPA VPA |VPA | VPA+ LTG VPA VGB LTG
DPH+ VPA+ LTG+ DPH CBz LTG VPA
PHB CLz ACTH CLzZ VPA
CPS = complex partial seizures DPH = phenytoin sodium
TC = tonic clonic VPA = valproate sodium
GTC = generalized tonic clonic PHB = phenobarbitone
M = mental CLZ = clonazepam
N = normal LTG = lamotrigine
AEDs = anti-eptileptic drugs CBZ = carbamazepine
SE = status epilepticus MDZ = midazolam
Met = metabolic PSP = poor school performance
MCH = mild communicating hydrocephalus GSD = glycogen storage disease
LK = Landau Kleffner BS = burst suppression
MA = myoclonic astatic CA = cerebellar atrophy
LH = left hemiparesis R = retardation
dow wave, predominant in anterior head regions syndrome (LKS), proved the diagnosis of LK S status.

confirmed absence status.® In complex partial status
epilepticus (CPSE), the ictal changes included
continuous spike and slow wave complexes, irregular
sharp or dow waves or polyspike discharges on
single or both temporal regions. Such features over
extra-temporal regions have also been reported.?¢ In
Lennox-Gastaut syndrome (LGS) status, EEG
changes of continuous or asynchronous 1.5 - 2 Hz
spike and slow wave discharges with background
slowing were used to settle the diagnosis. The
continuous generalised spike and wave discharges
during entire slow sleep established electrical status
epilepticus of sleep (ESES). Continuous 2 -3 Hz
spike and wave, polyspike complexes in altered
mental state and head myoclonus were diagnostic of
myoclonic astatic epilepsy of Doose’” Diffuse and
multifocal spike and wave discharges during the
entire EEG recording period of 30 minutes in a
previously diagnosed case of Landau-Kleffner

14 Neurosciences 2000; Vol. 5 (1)

A complete hematological profile, liver and renal
functions, metabolic  screening for  lipids,
carbohydrates and aminoacid abnormalities were
done in all cases. Computer tomography (CT) scan
of the brain was done in al children while four had
magnetic resonance imaging (MRI) scans also. Liver
biopsy was done in another child with hepatomegaly
who presented with tonic-clonic and myoclonic
seizures along with hypoglycemia. This child was
subsequently confirmed to have glycogen storage
disease Type |A. The patients were randomly picked
up for different modes of therapy. Intravenous
midazolan (MDZ) and phenytoin sodium (DPH)
were used to control NCSE in nine cases. Seven had
simultaneous infusion of both, while one each was
given DPH and MDZ alone, in addition to other ora
anti-epileptic drugs (AEDs). Midazolam was used
following excellent recent reports of its efficacy in
status epilepticustt It also has a short haf-life
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Figure 1 - Showing features of absence statusin the form of continuous
3Hz spike and waves, predominant in anterior leads.

Figure 2 - Showing spikes and spike wave discharges over temporal and
parietal regionsin CPSE

Figure 3 - Showing continuous generalized slow spike wave discharges
in achild with Lennox-Gastaut status.

resulting in less sedation and the child becoming
active within hours of cessation of the drug. The
remaining three cases were given oral AEDs.
Intravenous MDZ was given as bolus 0.15 mg/kg
followed by increments of 1-5 mcg/kg/minute twice
hourly till cessation of seizures for 24 hrs. Then it
was reduced twice hourly, decreasing by 0.25 mcg/
kg/minute. Phenaobarbitone (PHB) and paraldehyde
were not used in any case. The patients were
maintained on different AEDs (single or
combination) according to the type of seizures (Table
1). All these children were followed up regularly in
the pediatric neurology clinic. A seizure free period
of 6 months was considered adequate control.

Results. Twelve children (6 males and 6 females)
with NCSE were seen in the last 5 years at the
University Hospital. Age at presentation ranged
from 2 yearsto 11 years with amean age of 7 years 3

Figure 4 - A child with ESES, showing normal awake EEG on left and
continuous hilateral synchronous spike and wave complexes

in sleep.

months. The age, at onset of seizures was 4 months
to 8 yearswith amean of 2 years 10 months. Seven
cases had different types of seizures before
presenting as NCSE and two of these had previous
episodes of tonic-clonic status. Three cases
presented as only NCSE for the first time. Case 4
had ataxia, urinary incontinence, poor speech and
infrequent  blinking. Case 5 had delayed
development. Case 7 had poor school performance
and forgetfulness of recent onset. Intravenous MDZ
and DPH were used to control NCSE in nine cases
while in the remaining, oral sodium valproate was
used. Intravenous MDZ was used alone in the
patient with absence status epilepticus with oral
sodium valproate. It was given for 24 hrs and
tapered subsequently. In 2 cases of CPSE, 3 of
Lennox Gastaut status epilepticus (LGSE) and one
patient of myoclonic astatic epilepsy of Doose, MDZ
was given when DPH infusion failed to control
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fragmentary seizures like automatism, abnormal
behaviour and myoclonic jerks. Phenytoin sodium
aone, controlled CPSE in one case. In most of the
patients, MDZ was used for about 24 hours, however
in two patients, it was given for about one week.
When dose reduction of MDZ was attempted after 24
hours and 72 hours, fragmentary seizures recurred in
those two cases. Computerized tomography and MRI
were abnormal in only three cases. Five children had
recurrent NCSE, in three, it was controlled
subsequently. One child was lost to follow up and
two had recurrent cluster of brief seizures.

Discussion. Non-convulsive status epilepticus is
uncommon in pediatric age group with the majority
of the cases reported to be over 10 years of age$213
About 25 % of cases of status epilepticus (SE) are
NCSE.3*4 Most of the reports show a predominance
of absence SE.#2 Only one patient with absence SE
was seen in this report. This patient presented with
absence status at onset with features of staring,
urinary incontinence and loss of speech (Figure 1).
Absence status is seen mostly in patients with
primary or secondarily generalised seizure disorder?
and occurs in 3 % of al patients who have absence
seizures.2 |t was seen in 6% of cases in a series by
Storess  Absence status was first observed by
Lennox-Gastaut.* Other different names have been
used for this condition like spike wave stupor, petit
mal status, prolonged petit mal automatism and
epilepsia minoris continua. The halmark of this
disorder is a prolonged confusiona state of variable
duration associated with EEG changes. Patients may
continue to function normally during absence SE
except that they would be less aert with lack of co-
ordination. Rhythmic blinking, staring, clonic
twitching, automatisms, occasional myoclonic jerks
of limbs and paucity of speech may also be evident.
The duration of seizure activity may last from thirty
minutes to two days® Electroenchepahlogram
establishes the diagnosis in the form of 3 Hz spike
and slow wave complexes, synchronous and maximal
in anterior head regions. The first case of CPSE was
described by Gastaut and Roger in 1956.2¢ Other
terms that have been used to describe this include
temporal SE and psychomotor SE. The characteristic
manifestations are automatism, mild motor
phenomena, bizarre behavior, aphasia, ictal paresis,
amnesia and variable responsiveness. The EEG
changes include spike and slow wave complexes,
polyspike discharges, irregular sharp or slow waves
or rhythmical slowing.  These changes may be
localised or generalised. Two types of CPSE are
recognised. Typel isrecurrent CPSwith focal EEG
changes,’s and Type Il is a continuous CPS activity
with partial or secondarily generalised ictal EEG
abnormality. In most cases, CPSE develops in a
patient with partial seizure disorder without an
obvious precipitating factor or a potentia
precipitating factor like infection, drug withdrawal or
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inadequate AED levels. Patients may also develop
CPSE denovo without antecedent history of seizures.
This occurs mostly in adults with cerebral infarction
and herpes simplex encephalitis. Ictal behaviour of
CPSE may be difficult to differentiate from absence
SE. Focal EEG changes, previous history of seizures
and the clinical setting will help in differentiating the
two. Complex partia status epilepticus is usualy
reported in adults but can occur at any age® Other
conditions which need to be differentiated are
metabolic encephalopathies, periodic lateralised
epileptiform discharges, migraine, psychosis and
somatiform disorders. There are only few reports of
CPSE in children, the condition being commoner in
the adult population. About 15% of cases of chronic
complex partial seizures have CPSE. Four children
had CPSE in this study (Figure 2). All of them
presented around 9 years of age. Two of the cases
had onset of seizures under 2 years of age. One child
had poor school performance and forgetfulness at the
time of presentation, while the other had delayed
development. Lennox-Gastaut syndrome status is a
common form of NCSE seen in children. It
constituted 36% of cases in the largest reported
series.® This type of NCSE occurs in age group 1-5
years. There are myoclonic, tonic, tonic-clonic and
absence seizures in various permutations and
combinations. Altered mentation and twitchings of
the face may be present. These children are usually
mentally retarded.  Electroencephalogram shows
high amplitude 2-3 Hz slow spike wave complexes
which are irregular and generalised. Three patients
with LGSE were seen in our series (Figure 3).
Myoclonic-astatic epilepsy status of Doose was seen
in two cases, though reported to be another major
group of NCSE in children.5” This develops in the
age group 1-5 years in neurologically normal
children. These children experience myoclonic-
astatic attacks, tonic fits and ataxia. ~Adequate
seizure control in one patient was achieved with
ACTH and lamotrigine and Lamotrigine and sodium
valproate in another. Landau-Kleffner disease is
characterised by seizures (partial or generaized),
aphasia and multifocal seizure discharges on EEG,
the usual age group being 3-15 years.” The seizures
may subside by 10-15 years of age. This status was
seen in an aready diagnosed case who showed
frequent partial seizures, gait ataxia and confusional
state for several hours. One child presented with
delayed development. The EEG reveded ESES
(Figure 4). This syndrome was first observed by
Patry et al in 1971.8 |t is characterised by seizures,
continuous nocturnal generalised spike and wave
complexes and progressive neurocognitive decline
beginning in childhood, usual age group being 8
months to 11 years. The seizures are partial motor,
atypical absences or generalised tonic clonic.
Electroencephalogram is characteristic in such cases.
There are continuous bilaterally synchronous spike
and wave complexes that occupied at least 85% of
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slow dleep. During rapid eye movement sleep and
awake state, focal epileptiform discharges or
fragmented generalised discharges are seen.
Tassinari et al*® described in detail the clinical course
of 18 patients with this disorder. Non-convulsive
status epilepticus usualy develops in patients,
previously diagnosed as epilepsy®  Seven of our
patients had the diagnosis of epilepsy and were on
AEDs. Trauma, infection and tumors were not
associated in any case. Neurometabolic disorder may
be in some cases (one case of glycogen storage
disease was seen in this report). Two patients had
NCSE following drug withdrawal. Four children had
mental retardation. Gait ataxia is an uncommon
mode of presentation.2 Two cases presented with
gait ataxia as the dominant feature of NCSE; one of
them had absence SE and the other myoclonic astatic
SE. There are different views on management of
NCSE.#¢ Ora or intravenous AEDs are
recommended in absence SE depending upon the
clinical severity and the location of treatment.
Absence SE however is not a life threatening
disorder and the potential of neurological morbidity
is not known.2 Aggressive management of CPSE is
recommended to terminate clinicl & EEG seizure
activity.*s Evidence of brain damage by continuous
seizure activity in CPSE has been reported.2-2 Nine
of our cases received IV medication. Seven had
simultaneous intravenous MDZ and DPH. One case
received intravenous MDZ and ora sodium valproate
while another had intravenous DPH in addition to
oral valproate sodium (VPA) and PHB. Severd
recent reports have shown intravenous MDZ as
highly effective in controlling status epilepticus in
children who remained in status despite adequate
doses of diazepam, DPH & PHB#&! Eleven cases
were followed up in this hospital over the last 5
years. Five had adequate control while in six the
control was poor. They were admitted with recurrent
NCSE. It is not uncommon to see such patients with
recurrent attacks.> (One was lost to follow up). Non-
convulsive status epilepticus is uncommon in
children under 10 years of age. This should be
suspected in children with recent onset change in
speech, memory, school performance, unexplained
ataxia and particularly in children with epilepsy who
undergo an otherwise inexplicable change in
behaviour.® The decision to treat aggressively
(intravenous medication) or ora AEDs should be
individualised, though clinical and experimenta
evidence suggests memory and behavioural alteration
following NCSE.
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