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NCSE

• Definition & Classification

• Diagnosis  
• Issues in specific age groups

• Treatment

• Prognosis & Outcome

Definition

• A state of ongoing or non-recovery between 
seizures without convulsion including altered 
cognitive or behavioral change, usually for 
more than 30 minutes along with evidence of 
seizures on EEG recording.

Kaplan PW. Epileptic Disord 2000;2:185-193.
Walker MC. CNS Drug 2001;15:931-939.

Kaplan PW. Neurologist 2005;11:348-360.
Wlaker M, et al. Epileptic Disord 2005;7:253-296.
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Definition

• A term used to denote range of condition in 
which electrographic seizure activities is 
prolonged and results in nonconvulsive clinical 
symptoms.
– Clinical symptoms are dependently largely on the 

level of cerebral development, epileptic 
syndrome, and location of epileptic activities

– Electrographic activity can take various forms

Shorvon S. Epilepsia 2007;48Suppl 8:35-8.

Classification

• Various types of classifications according to 
age-groups, clinical presentations, and EEG

• Practical classification
– Absence NCSE

– Simple NCSE
– Complex partial NCSE
– Subtle NCSE

Pang T, Drislane FW. Curr Treat Op Neurol. 2012:14:307-31.
Chang AK, Shinnar S. Emerg Med Clin N Am 2011;29:65-72.

*Boundary syndromes = cases in which it is not clear to what extent the continuous epileptiform electrographic abnormalities 
are contributing to the clinical impairment Shorvon S. Epilepsia 2007;48Suppl 8:35-8.

Classification of NCSE
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Epidemiology

• Incidence: 5.6 – 18.3 per 100,000 individuals per 
year

• 4 – 25% of convulsive SE
• Up to 58% of patients did not have history of 

epilepsy
• 8 – 40% of comatose patients in ICU

– High percentage in patient with infection, CVD, acute 
traumatic brain injury

– 32% in children with critically ill
– Subtle NCSE: not well documentedTowne AR, et al. Neurology 2000;54:340-5.

Saengpattrachai M, et al. Epilepsia 2006;47:1510-8.
Narayanan JT, Murthy JMK. Epilepsia 2007;48:900-6.

Abend NS, et al. Neurology 2011;76:1071-7.
Chang AK, Shinnar S. Emerg Med N Am 2011;29:65-72.

NCSE in Infants & Children

• Determination of significant changes in 
cognitive function or behavior is not straight 
forward as in adults 
– Children with preexisting delayed development
– Children with intractable epilepsy and specific 

syndrome

• EEG issue
– Chaotic base-line EEG

NCSE in Infants & Children
Suggested Criteria for Diagnosis of NCSE in Children

Clear and persistent clinical changes in behavior 
(including cognition, memory, arousal or motor 

behavior), confirmed by comparisons with previous 
functioning observation and/or by 

neuropsychological examination, in the presence of 
continuous paroxysmal electrographic activity, and 

in the absence of clonic, tonic or tonic-clonic
seizures”

Walker M, et al. Epileptic Disord 2005;7:253-296.
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Diagnosis 

• Diagnosis is based on awareness of this 
condition, clinical suspicion 

• Clinical presentation

• EEG monitoring

• Exclusion of other causes   

Clinical Features of NCSE 

• Functional changes
– Slow mentation

/responses
– Disorientation
– Confusion
– Psychosis
– Unresponsiveness
– Altered behavior

• Motor manifestations
– Gross movement ie. 

positioning, raising, limb 
flexion or extension, 
head deviation 

– Rhythmic myoclonia
– Twitches

• Automatism
– Gestural
– Verbal
– Mimicry

Chang AK, Shinnar S. Emerg Med Clin N AM 2011;29:65-72.

Clinical Features of NCSE in 
Infants & Children

• Apathy
• Absentmindedness
• Aggressiveness
• Decreased alertness
• Restlessness
• Pseudodementia
• Mutism
• Inappropriate verbal 

outbursts

• Oral automatism
• Perioral or facial 

twitching
• Regression
• Infantile behavior 
• Head nodding
• Increased salivation
• Decreased eye contact
• Eye blinking, eye staring

Kaplan PW. Epilepsy Beh 2002;3:122-139.
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Missed or Delayed Diagnosis of NCSE:
Examples of Clinical Presentations

• Lethargy and confusion attributed to post-ictal
state 

• Ictal confusion mistaken of metabolic 
encephalopathy

• Unresponsiveness & catalepsy presumed to be 
psychogenic 

• Hallucination and agitation secondary to 
hyperglycemia

• Mutism attributed to aphasia
• Laughing & crying ascribed to emotional liability

Kaplan PW. Epilepsy Beh 2002;3:122-139.

Korff CM, Nordli DR. Nature Clin Pract 2007;3:505-516.
Chang AK, Shinnar S. Emerg Med Clin N AM 2011;29:65-72.

Red-flag for Recognition of NCSE

• Patient with generalized tonic-clonic seizure with 
prolonged postictal state

• Altered sensorium with subtle signs or fluctuation of 
mental status

• Stroke patients with clinical worsening than expected

• Elderly with unexplained stuporous or confusion

• Infant and child with intermittent altered vital signs 
and deterioration of consciousness 

Etiology

• Primary CNS pathology: remote & acute

– Infection
– Cerebrovascular diseases

– Trauma

– Ischemia

– Pre-existing epilepsy

• Metabolic derangement
• Intoxication & drug induced

• Hormonal disturbance 
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Differential Diagnosis of NCSE

• Neurologic
– Mitochondrial 

encephalopathies
– Transient global amnesia
– Posttraumatic amnesia
– Confusional migraine
– Vascular compromise

• Toxic/metabolic
– Toxic encephalopathy
– Drugs
– Intoxications
– Metabolic derangement
– Withdrawal syndromes

• Epilepsy/seizure-related
– Typical absence epilepsy
– Atypical absence epilepsy
– LGS with encephalopathy
– Altered mental status with 

PLEDs/BPEDs/BiPLEDs
– Prolonged postictal confusion
– Postictal psychosis

• Psychiatric
– Acute psychotic reaction
– Dissociative conversion 

reaction
– Malingering

Kaplan PW. Epilepsy Beh 2002;3:122-139.

Drug-induced NCSE: Tiagabine

Diagnosis: Electrographic Criteria

Clear-cut criteria
• Frequent or continuous focal electrographic seizures with 

ital patterns that change in amplitude frequency or 
localization

• Frequent or continuous generalized spikes-and-waves in 
patients without prior history of epilepsy

• Frequent continuous generalized spikes-and-waves, 
significantly different in amplitude or frequency as 
compared to previous finding, in patients with a history of 
epileptic encephalopathy

• Periodic lateralized epileptiform discharges (PLEDs) in 
comatose patients after convulsive status epilepticus

Walker M, et al. Epileptic Disord 2005;7:253-296.
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Diagnosis: Electrographic Criteria

Equivocal patterns
• Frequent or continuous electroencephalographic 

abnormalities in patients with acute cerebral injuries 
whose EEG showed no previous similar findings

• Frequent or continuous generalized spike-and-waves, not 
significantly different in amplitude or frequency as 
compared to previous findings, in patients with a history of 
epilepticencephalopathy whose clinical symptoms suggest 
NCSE

Walker M, et al. Epileptic Disord 2005;7:253-296.

NCSE in Elderly

• Risk from multiple co-morbidities and baseline 
cognitive impairment in elderly

• Unusual causes of NCSE: antibiotics
• Frequent subtle signs

– Slight motor manifestation: eyelid myoclonia, automatism, 
nystagmus, dystonia, interrupted speech

– Psychological manifestation: depression

• Risk of delayed treatment 
• High morbidity & mortality: up to 57%

Bottoro FJ, et al. Epilepsia 2007;48:966-972.
Veran O, et al. Epilepsia 2009;5:1030-35.  

Shavit L, et al. Euro J Intern Med 2012;23:701-4.
Chang YM. J Formosa Med Assoc 2013/dx.doi.org/10.1016/j.jfma.2013.05.002.

Treatment of NCSE

Korff CM, Nordli DR Jr. Nature Clin Pract 2007;3:505-516.
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Treatment

• Initial therapy: Benzodiazepines

• Second line
– ASE: VPA
– SPSE: less aggressive than generalized form

– CPSE: similar to convulsive SE

– Subtle NCSE: PHT, VPA and other AEDs

• New AEDs: levetiracetam, lacosamide
• Others: ketamine, topiramate, KD

Pang T, Drislane FW. Curr Treat Op Neurol 2012;14:307-312.

Treatment of NCSE

• New generation AED: Levetiracetam

Treatment of NCSE

• New generation AEDs: Lacosamide
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Treatment of NCSE

• Stepwise treatment 24 – 48 hrs in each step

Lorenzl S, et al. J Pain Sympt Manage 2008;36:200-205.

Kaplan PW. Neurologist 2005;11:348-361.

Types Response to AEDs Recurrence

Kaplan PW. Neurologist 2005;11:348-361.

Types Response to AEDs Recurrence
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Ketamine & NCSE

Mewasingh LD, et al. Seizure 2003;12:483-489.

Ketamine in Refractory SE

Prognosis

• Various outcomes due to multiple 
confounding factors
– Identifications of patients

– Unavailable diagnostic tool (EEG) and proper 
interpretation

– Correct classification of NCSE types
– Lack of baseline data 

– Differentiating morbid effects of treatment from 
the morbidity of underlying cause of NCSE

Kaplan PW. Neurologist 2005;11:348-361.
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Prognosis

• Poor outcomes in those with multiple medical 
problems, traumatic head injury, anoxia, 
refractory status epilepticus

• Morbidity varies with 
– Concomitant brain injury 27%
– NCSE due to epilepsy 3%
– Initial level consciousness (7% in obtundation VS 9% in 

deep lethargy)
• Types of NCSE
• Response to Treatment

Drislane FW, Schomer DL. Epilepsy Res 1994;19:111-121.
Shneker BF, Fountain NB. Neuology 2003;61:1066-1073.  

Kaplan PW. Neurologist 2005;11:348-361.

Kaplan PW. Neurologist 2005;11:348-361.

Types Prognosis Outcome

Kaplan PW. Neurologist 2005;11:348-361.

Types Prognosis Outcome
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Kaplan PW. Neurologist 2005;11:348-361.

Prognosis

Markers for NSE

NCSE

• Often overlooked and frequently can be mistaken 
for other medical condition

• Diagnosis is based on awareness of this 
condition, clinical suspicion, EEG monitoring, and 
response to AED

• AED is effective at the right time
• NCSE must be included in D/Dx of coma
• High concern should be exercised in elderly, 

infant and young children especially in those with 
unexplained acute confusional state


