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Scope of Talk

• Overview of Epileptic Encephalopathy 

• Issues in epileptic encephalopathy

• Frequently seen epileptic encephalopathy

• Application to daily practice in reality  

• Q & A



What is Epileptic Encephalopathy?



Epileptic Encephalopathy

• 1840:  First described by West WJ from the letter to The 
Lancet  describing “West syndrome” 

• 1955: Illingworth RS reported 12 cases of “sudden mental 
deterioration with convulsion in infancy”

• 1966: Gastaut H “EE related to the concept that the 
underlying epileptic activity may contribute to the 
neurodevelopmental compromise noted in children with 
early onset, severe epilepsy and abundant spike and wave 
activities”



Epileptic Encephalopathy

• 1841 West syndrome 

• 1957 Landau-Kleffner syndrome 

• 1960 Lennox-Gastaut syndrome 

• 1987 Myoclonic-atonic (-astatic) epilepsy 

• 1971 Electrical Status Epilepticus during sleep (ESES) & 
Continuous Spikes and Waves during Sleep (CSWS)

• 1976 Early Infantile Epileptic Encephalopathy (EIEE)

• 1978 Severe Myoclonic Epilepsy in Infancy (SMEI) or Dravet
syndrome 

• …………………………………………..



Epileptic Encephalopathy

ILAE 2001: 

“A condition where the epileptiform

abnormalities themselves are believed to 

contribute to the progressive disturbance of 

cerebral function”
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Epileptic Encephalopathy

ILAE Task Force Report 2010

“ Epileptic encephalopathy embodies the notion 

that the epileptic activity itself may contribute to 

severe cognitive and behavioral impairment above 

and beyond what may be expected from the 

underlying pathology alone, and that these can be 

worsen over time”



Epileptic Encephalopathy

Epileptic encephalopathy 

is a terminology traditionally given to a group of epilepsies 

with onset early in childhood, 

and poor prognosis for seizure and developmental 

outcome, 

presumed to be related to the ongoing epileptic activity
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Scope of Talk

• Overview of Epileptic Encephalopathy 

• Issues in epileptic encephalopathy

• Frequently seen epileptic encephalopathy

• Application to daily practice in reality  

• Q & A
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Metabolic Causes of Epileptic Encephalopathy: 

Amino acidemias & Organic acidopathies



Amino acidemias & Organic acidopathies



Amino acidemias & Organic acidopathies



Metabolic Causes of Epileptic Encephalopathy: 
Fatty Acid Oxidation Disorders & Biochemical Characteristics



Metabolic Causes of Epileptic Encephalopathy: 
Mitochondrial Disorders & Epilepsy
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Genetic Causes of Epileptic Encephalopathy

Mastrangelo M, Leuzzi V. Pediatr Neurol 2012;46:24-31.
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Genetic Causes of Epileptic Encephalopathy



Epileptic Encephalopathy

• 1841 West syndrome 

• 1957 Landau-Kleffner syndrome 

• 1960 Lennox-Gastaut syndrome 

• 1987 Myoclonic-atonic (-astatic) epilepsy 

• 1971 Electrical Status Epilepticus during sleep (ESES) & 
Continuous Spikes and Waves during Sleep (CSWS)

• 1976 Early Infantile Epileptic Encephalopathy (EIEE)

• 1978 Severe Myoclonic Epilepsy in Infancy (SMEI) or Dravet
syndrome 

• …………………………………………..



West Syndrome
• Triad: epileptic spasms, delayed development, typical EEG

• Cumulative incidence: 2.9/10000 live-birth

• EEG: 

– often reveals a hypsarrhythmic pattern (very high-voltage, up 
to 500 mV, slow waves, irregularly interspersed with spikes and 
sharp waves randomly occur in all cortical areas, asynchronous 
over both hemispheres  

– variants

• Seizures manifestation: 

– Clusters of increasing plateau–decreasing intensity brisk (0.5–
2.0 s) flexions or extensions of the neck, with 
abduction/adductionof the upper limbs. 

– Often associated with a lateralized brain lesion

• Developmental delay predates the onset of spasms:70% 



Lennox-Gastaut Syndrome

• 2.9% of all childhood epilepsy and 
characterized by 
– Intractable brief tonic and atonic seizures, atypical 

absences,  

– Generalized interictal EEG pattern of spike and 
slow-wave discharges

– Cognitive impairment

• Refractory to treatment
• Poor prognosis



Landau-Kleffner Syndrome

• A rare, severely disabling disorder

• Insidious, or sudden, loss of language understanding 
(auditory agnosia), followed by progressive or 
fluctuating loss of verbal expression

• Age at onset: 3 - 7 years

• Focal seizures represent the initial symptom in 60% of 
children

• EEG: 
– Spike-waves predominate in the temporoparietal regions, 

bilaterally, or on either side

• Outcome: varies



CSWS/ESES

• Epilepsy with continuous spike-and-wave discharges during 
slow sleep (or electrical status epilepticus during slow 
sleep), continuous sleep-related EEG discharges, persisting 
for months to years

• Seizure
– Nocturnal, focal seizures start at 3–5 years, followed by 

continuous spike and waves during slow-wave sleep 
– Atypical or atonic absences 

• Associated with cognitive decline
– Marked decrease in intelligence quotient scores 
– Attention deficit and hyperactivity, 
– Some with language disturbances & autistic features

• Normal function with seizure remission related to early Rx



Dravet Syndrome

• Prevalence in children with seizure onset in the first year of life: 3 -
8%

• Seizure
– Initial manifestations start before 1 yr old

• repeated generalized or unilateral clonic (hemiclonic with alternating side) seizures, 
typically triggered by fever

• prolonged, recur in clusters in the same day, and may evolve into status epilepticus
• Precipitated by fever

– Ages of 1 and 4 years other seizure types appear, 
• Myoclonic jerks can be massive and involve the whole body, leading to falling, or be 

mild and barely visible, exhibiting a multifocal distribution 
• Absence seizures are present in 40–90% of patients
• Focal, tonic seizures

– NCSE 40%

• Long-term outcome:
– Developmental delay, behavioral & attention problems, gait 

dysfunctions
– Mental retardation in PCDH19 mutation



Myoclonic-astatic Epilepsy 
(Doose Syndrome)

• A generalized epilepsy syndrome with multiple seizure 
types in a previously normal child between the ages of 18 
and 60 months, with a peak around 3 years

• Incidence 1–2% of all childhood epilepsies up to age 9 yrs

• Seizure:
– myoclonic– astatic, 

– absences, 

– tonic–clonic, and eventually tonic seizures

• Outcomes: 
– Cognitive impairment in children with early onset 

– Remission with normal cognitive function up to 75% 



Epileptic Encephalopathy

• Issues every physician facing 

– Investigation & specific diagnosis

– Treatment

– Co-morbidity

– Long-term outcome

– Genetic counseling



Investigation

• Exclusion of symptomatic causes

• Consider from initial clues 

• For those who do not have definitive cause, 
with a normal MRI or a non-specific MRI, 
consider genetic etiology

• For those with relatively progressive clinical 
course: metabolic work-up should be 
considered



Investigation to Diagnose 
Genetic-Metabolic Epileptic 

Encephalopathy

Not that easy/simple



Diagnostic Algorithm for Patients with 
Infantile Epileptic Encephalopathies

Mastrangelo M, et al. Euro J Paediatr Neurol 2012;16:179-191.
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Epileptic Encephalopathy with Seizure as 
Unique Symptoms

Mastrangelo M, et al. Euro J Paediatr Neurol 2012;16:179-191.



Epileptic Encephalopathy with Seizure &  
Dysmorphism

Mastrangelo M, et al. Euro J Paediatr Neurol 2012;16:179-191.



Epileptic Encephalopathy with Seizure & 
Multiple Organ Involvement

Mastrangelo M, et al. Euro J Paediatr Neurol 2012;16:179-191.



Epileptic Encephalopathy with Seizure & 
Movement Disorders

• GLUT1 deficiency syndrome

• Creatine deficiency syndrome
(AGAT, GMAT, X-linked creatine transporter 
deficiency)

• EIEE1 (ARX-related epileptic encephalopathy)

• 4-hydroxybutyric aciduris (SSADH)



Clues: 
Metabolic/Genetic Epileptic Encephalopathy

Kamien BA, et al. J Clin Neurosc 2012;19:934-941.



Kamien BA, et al. J Clin Neurosc 2012;19:934-941.

Investigation in Epileptic  Encephalopathy



Diagnostic Algorithm for Patients with 
Infantile Epileptic Encephalopathies

• Ohtahara, West syndrome, or severe early onset (<2 
months) unclassifiable seizures: 
– STXBP1 analysis (particularly if there are also frequent non-epileptic 

movement disorders)

– Males – ARX polyalanine repeat analysis (particularly in the presence 
of dystonia);

– Females – CDKL5 analysis (particularly in the presence of Rett-like 
features such as acquired microcephaly and stereotypic hand 
movements)

• Dravet syndrome
– SCN1A analysis -> if negative and female – PCDH19 analysis

Kamien BA, et al. J Clin Neurosc 2012;19:934-941.



Diagnostic Algorithm for Patients with 
Infantile Epileptic Encephalopathies

• POLG1 analysis
– Onset of seizures after 9 months, especially if there is liver 

involvement, ophthalmoplegia, worsening with sodium valproate, 
occipital EEG pattern, or MRI findings (hyperintense lesions, white 
matter abnormality, and atrophy) 

• FOXG1 analysis 
– If seizures occur after 3 months, particularly if dystonia and acquired 

microcephaly are present, or the MRI shows frontal gyral simplification 
with myelination delay and a thin corpus callosum

• MECP2 analysis 
– In males if hypotonia, progressive microcephaly, limb rigidity, or 

movement disorder are present

– In female with typical Rett syndrome

Kamien BA, et al. J Clin Neurosc 2012;19:934-941.



Treatment of Epileptic Encephalopathy

• Treatment of the underlying cause, if possible

• Selection of AEDs according to syndrome, if 
categorizable

• Avoid polytherapy wherever possible. If necessary, 
limited to rational polytherapy.

• Allow sufficient time for assessment of the effect of 
treatment

• Consider other options (KD, surgical treatment)



Treatment of Epileptic Encephalopathy

Syndrome Rx of Choice Options Rx to be avoided

Ohtahara
Corticosteroids

KD, ZNS, VGB, PB N/A
LEV

West 
Corticosteroids

NTZ, TPM, ZNS, KD CBZ
VGB

Dravet
Valproate

Clobazam,KD
CBZ, GBP, LTG, OXC, PTH, PGB, 

TGB, VGBTPM

LGS
Valproate TPM, rufinamide, FBM, 

Clobazam, LEV, KD, VNS

BZD risk for SE

GBP, OXC< CBZ, LTG: for 
myoclonic seizureLTG

LKS Corticosteroids Valproate, clobazam, Sx N/A

ESES/CSWS
Corticosteriods

Valproate, KD N/A
Clobazam

Doose

Valproate
Clobazam, rufinamide, 

FBM
CBZ, PTH, VGBLTG

KD



Treatment  of Epileptic Encephalopathy: 
AEDs

• VGB: for WS & focal seizure, risk of VAVL (low in infancy)
• VPA: LGS, Doose, CSWS/ESES
• LTG: LGS, Doose
• LEV: CSWS/ESES, 
• TPM: WS, LGS, Dravet
• Clobazam: LGS, Dravet, CSWS/ESES
• ZNS: WS, Doose
• PER: LGS
• LCM: LGS
• Rufinamide
• Steripentol



Treatment  of Epileptic Encephalopathy: 
Hormonal Therapy

• WS: 
– No difference between corticosteroids and VGB 

– Possible better developmental outcome in children 
treated with corticosteroids

– Less serious adverse effects than VGB

• CSWS/ESES:
– Well established efficacy

• LGS & Ohtahara syndrome: 
– not well defined efficacy



Treatment  of Epileptic Encephalopathy: 
Ketogenic Diet

• High fat, low-protein, and very low carbohydrate diet as a 
long standing treatment option for epilepsy > 90 yrs

• Treatment of choice for
– Glucose-1 transporter defect
– Pyruvate dehydrogenase deficiency

• Favorable seizure control 
– in refractory epilepsy

• >90% seizure-reduction 7 - 10%
• >50% seizure-reduction 38 - 47%

– Epileptic encephalopathy
• Doose syndrome (>50% SR in 50% of pts)
• Dravet syndrome (SF 12%, > 75% SR 60-70%)  



Treatment  of Epileptic Encephalopathy: 
Surgical Treatment

• Hemispeherectomy, cortical excision

– Benefit in epileptic encephalopathy with symptomatic 
group/migratory defect

• Corpus callosotomy (palliative treatment) 

– Reduction of atonic seizures in LGS, Doose syndrome

• VNS (as adjunctive treatment)

– LGS, CSWS

• Subpial transection

– LKS (limited number, not well defined outcome)



Epileptic Encephalopathy

• Issues every physician facing 

– Investigation & specific diagnosis

– Treatment

– Co-morbidity

– Long-term outcome

– Genetic counseling



Long-term Outcomes

• Varies to etiology, syndrome, and intervention

– Metabolic & genetic epileptic encephalopathy:

• Pyridoxine, folinic acid and pyridoal-5’-phosphate 
dependent epilepsy

• Urea cycle disorders

• Glu-1 transportation disorder

– Unknown etiology: WS, Dravet, Doose, CSWS, etc.



Long-term Outcome of West Syndrome 
Treated with Vigabatrin

• 100 patients were diagnosed with West syndrome  
– VGB: 81 patients (male 55.6%, female 44.4%) 
– Other AEDs: 19  

• Follow-up duration for those who received VGB
– Ranged from 18 to 200 mo. 

– Mean 94.2 mo.   

• Seizure responsiveness at final evaluation
– 7 (8.6%): seizure-free without AED 

seizure-free duration 6 - 16 yrs (mean 13 yrs.)  
– 14 (17.2 %): seizure-free with daily AED

Seizure-free duration 3 - 14 yrs (mean 9.7 yrs) 
– 21 (28.4%): had other type of seizures after discontinue 

VGB and needed other AEDs to control seizure



Lesson-learned

• Application of knowledge

• Looking for treatable  cause

• Investigation according feasibility

• Early intervention

• Consider treatment options to deliver good 
QOL  

• Optimum treatment 


