
Status Epilepticus

Time is brain!

Kongkiat Kulkantrakorn, M.D.

Associate Professor

Neurology division, Department of Internal Medicine

Faculty of Medicine , Thammasat University

1



2

Status Epilepticus: Operational 
Definition

ÅGeneralized, convulsive status 
epilepticus in adults and older children 
(>5 years old) refers to at least 5 min of 

ï(a) continuous seizures or 

ï(b) two or discrete seizures between which there 
is incomplete recovery of consciousness
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Types of Seizure Emergencies

ÅConvulsive status epilepticus (CSE)

ÅNonconvulsive status epilepticus (NCSE)

ÅAcute repetitive seizures or clusters
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Generalized Convulsive Status 
Epilepticus (GCSE): Characteristics

ÅBroad spectrum of clinical presentations
ïTonic-clonicmotor activity

ïImpaired consciousness

ïIctal discharges

ÅSubtle GSCE
ïContinuous subtle motor phenomena

ïGeneralized ictal discharges

ïProfound coma

ÅOther types
ïMyoclonic

ïFocal



Status epilepticus

ÅIncidence: 

ï27/100,000 in young adult 

»with 14% mortality rate

ï86/100,000 in elderly

» with 38% mortality rate

ÅNumber of cases: 

ï65,000- 150,000 cases per year in USA
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Mortality in Status Epilepticus by Age Group

Among 546 patients with status epilepticus in Richmond, Virginia,

from 1982 to 1989.
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Length of Seizure

>1 h

<1 h

Survival in Status Epilepticus by

Duration of Seizure

Survival curves for prolonged (solid line) and nonprolonged (dashed line) 
seizure duration.  The data are presented as percent survival based on a
30-day follow-up period.
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DeLorenzo RJ, et al. Epilepsia. 1992;33(suppl 4):515-525.
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Main causes of status epilepticus 

ÅLow AED level patients with epilepsy (34%)

ÅRemote symptomatic causes (24%)

ÅCerebrovascular accidents (22%)

ÅAnoxia or hypoxia (~10%)

ÅMetabolic causes (~10%)

ÅAlcohol and drug withdrawal (~10%)
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Generalized convulsive status epilepticusafter 
nontraumatic subarachnoid hemorrhage: the 

nationwide inpatient sample.

ÅNationwide Inpatient Sample, a database of admissions to 

nonfederal United States hospitals between 1994 and 2002

ÅAmong the 29,998 patients hospitalized with nontraumatic

SAH, GCSE was reported to occur in 0.2% of patients (N = 73 

patients). 

ÅGCSE  risks: the youngest tertiale 49 years old or younger; 

OR ( 2.0-5.1), those with renal disease  OR  4.8 ( 2.6-8.8), 

and those who did not undergo a neurosurgical procedure 

involving a craniotomy ; OR 2.2 (1.3-3.8). 

10
ClaassenJ, et al. Neurosurgery 2007 ;61:60-4.



Generalized convulsive status epilepticusafter 
nontraumatic subarachnoid hemorrhage: the 

nationwide inpatient sample.

ÅGCSE : higher in-hospital mortality (48% versus 33% of 

patients; OR 2.1 (1.3-3.4; P = 0.002) and longer (9 versus 7 

days; P = 0.016) and more expensive (US $39,677 versus 

US $26,686; P = 0.007) hospitalizations. 

ÅCONCLUSION: GCSE rarely complicates SAH; however, it 

is associated with increased patient mortality, length of 

hospital stay, and cost. GCSE occurs more frequently in 

young patients, those with a history of renal disease, and 

patients who do not undergo a craniotomy
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Nonconvulsiveelectrographic seizures after 
traumatic brain injury result in a delayed, 
prolonged increase in intracranial pressure 

and metabolic crisis.
Å20  moderate to severe TBI (Glasgow Coma Score 3-

13) : continuous EEG and cerebral microdiablysis for 7 
days after injury. 

ÅTen patients had seizures , matched with control TBI.  
SE in 7 patients

ÅUsing a within-subject design, post-traumatic seizures 
resulted in episodic increases in intracranial pressure 
(22.4 +/- 7 vs. 12.8 +/- 4.3 mm Hg; p < .001) and an 
episodic increase in lactate/pyruvate ratio (49.4 +/- 16 
vs. 23.8 +/- 7.6; p < .001) in the seizure group. 

12Å VespaPM, et al. Crit Care Med. 2007 Dec;35(12):2830-6.



ÅUsing a between-subjects comparison, the seizure group demonstrated a 

higher mean intracranial pressure (17.6 +/- 6.5 vs. 12.2 +/- 4.2 mm Hg; p 

< .001), a higher mean lactate/pyruvateratio (38.6 +/- 18 vs. 27 +/- 9; p < 

.001) compared with nonseizurepatients. 

ÅThe intracranial pressure and lactate/pyruvateratio remained elevated 

beyond postinjuryhour 100 in the seizure group but not the nonseizure

group (p < .02). 

ÅCONCLUSION: Post-traumatic seizures result in episodic as well as 

long-lasting increases in intracranial pressure and microdialysis

lactate/pyruvateratio. These data suggest that post-traumatic seizures 

represent a therapeutic target for patients with traumatic brain injury.
13
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Management of Status Epilepticus:

General Principles

Â Medical emergency

Â Prolonged electrical seizure activity causes neuronal
damage

Â EEG monitoring essential

Â Systemic factors exacerbate SE-induced neuronal damage

Â The longer the duration, the later the EEG stage, and
the more subtle the motor manifestations, the harder SE
is to stop

Â A predetermined Rx protocol more effective
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Schematic Approach of
Status Epilepticus

LowensteinD, Alldredge B. NEJM. 1998; 338:970-976.
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1.  Assess and control airway
2.  Monitor vital signs ( including temperature )
3.  Conduct pulse oximetry and monitor
     cardiac function
4.  Perform rapid blood glucose assay

Start intravenous infusion
Administer thiamine ( 100 mg )

and glucose ( 50 ml of 50 percent dextrose )
LowensteinD, Alldredge B. NEJM. 1998; 338:970-976.



Investigation
ÅAntiepileptic drug level

ÅSeptic work up

ÅCBC, UA

ÅBlood sugar

ÅBUN, Cr

ÅLiver function test

ÅElectrolyte

ÅCalcium, Magnesium, 
Phosphorous

ÅToxicology

ÅLumbar puncture

ÅCT brain

ÅMRI brain 22
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Start anticonvulsant therapy

Take focused Hx and examine patient

Perform laboratory studies

Known seizure disorder or other

illnesses ?

Trauma ?

Focal neurologic signs ?

Signs of medical illnesses ( e.g.,

infection, hepatic or renal

disease, substance abuse ) ?

Perform laboratory studies

Complete blood count

Serum electrolytes and calcium

Arterial - blood gas

Liver function

Renal function

Toxicology

Serum AEDs concentrations

Undertake further work-up to define cause

Manage other medical problems
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Schematic Approach of Status Epilepticus

Antiepileptic Drug Therapy

ÅBegin with Lorazepam 4mg 

Å(0.1 mg/kg ) at 2 mg/min i.v.

Åor Diazepam 10-20 mg

Å(0.3 mg/kg ) at 2 mg/min i.v.

LowensteinD, Alldredge B. NEJM. 1998; 338:970-976.



25

Seizures continuing at 5 min
Phenytoin(20 mg/kg IV at 50 mg/min) or 
Fosphenytoin(20 mg/kg IV PEat 150 mg/min)

Seizures continuing at 20 -25 min
Phenytoinor Fosphenytoin

(additional 5 -10 mg/kg or 5 -10 mg/kg PE)
LowensteinD, Alldredge B. NEJM. 1998; 338:970-976.
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Seizures continuing at 30 -35 min
Phenobarbital
( 20 mg/kg IV at  50 -75 mg/min )
Seizures continuing at 50 -55 min
Phenobarbital
( additional 5 -10 mg/kg )

LowensteinD, Alldredge B. NEJM. 1998; 338:970-976.
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Seizures continuing at 60 -65 min

Anesthesia with IV midazolam,
pentobarbital  or propofol

LowensteinD, Alldredge B. NEJM. 1998; 338:970-976.



EFNS guideline on the management of 
status epilepticus in adults.

ÅThe preferred treatment pathway for generalised 

convulsive status epilepticus (GCSE) is 

ÅIntravenous (i.v.) administration of 4-8 mg lorazepam 

or 10 mg diazepam directly followed by 18 mg/kg 

phenytoin. 

ÅIf seizures continue more than 10 min after first 

injection, another 4 mg lorazepam or 10 mg diazepam 

is recommended. 

Eur J Neurol. 2009 Dec 30. [Epub ahead of print]



EFNS guideline on the management of 
status epilepticus in adults.

ÅThe initial therapy of non-convulsive SE depends on type 
and cause. Complex partial SE is initially treated in the 
same manner as GCSE. 

ÅHowever, if it turns out to be refractory, further non-
anaesthetising i.v. substances such levetiracetam, 
phenobarbital or valproic acid should be given instead of 
anaesthetics. 

ÅIn subtle SE, in refractory GCSE is treated by anaesthetic 
doses of barbiturates, midazolam or propofol; the 
anaesthetics are titrated against an electroencephalogram 
burst suppression pattern for at least 24 h. Most patients, 
i.v. anaesthesia is required. 

Eur J Neurol. 2009 Dec 30. [Epub ahead of print]



Evidence based review
Comparison of 2 drugs

ÅBenzodiazepine: 

ïno difference among lorazepam, diazepam, midazolam

ÅHydantoin:

ïFosphenytoin: less pain and phlebitis at injection side

ïFaster infusion rate in fos-PHT with 10-15 min 
dephosphorylation

» Save 19 min on 150mg/kg vs 50 mg/kg in 70 kg patient

» Advantage: displace PHT form albumin binding site in 
chronic PHT treatment, rapidly increase free PHT
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