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Outlines 



• “Condition  in  which  the  epileptiform 

abnormalities are believed to  

contribute  to  progressive disturbance  

in cerebral  function.”                       

(Engel, 2001) 

 

Epileptic encephalopathy - Definitions 

 “Evidence suggests or supports the notion 

that there is an epilepsy-dependent 

neurodevelopmental or 

neurodegenerative process involved in 

the evolution of the syndrome (as 

opposed to an underlying metabolic, 

degenerative, or encephalitic process),”  

     (Engel, 2006) 

 Epileptic encephalopathy embodies the 

notion that the epileptic activity itself may 

contribute to severe cognitive and behavioral 

impairments above and beyond what might 

be expected from the underlying 

pathology alone (e.g., cortical 

malformation), and that these can worsen 

over time. 

 …..and…. may potentially occur in 

association with any form of epilepsy. 

(Berg et al. 2010)  

 .. the term epileptic encephalopathy refers 
to conditions characterized by epilepsy 
associated with psychomotor impairment, 
the latter being potentially reversible once 
epileptic activity is controlled 



• Developmental encephalopathy where there is just developmental impair- 

ment without frequent epileptic activity associated with regression or further 

slowing of development; 

• Epileptic encephalopathy where there is no preexisting developmental delay 

and the genetic mutation is not thought to cause slowing in its own right;  

• Developmental and epileptic encephalopathy where both factors play a role  

• Where a genetic mutation is identified, the well recognized developmental 

and epileptic encephalopathies can be called by their gene name together with 

the word “encephalopathy” :  KCNK2 Encephalopathy.  

 

 

 

“Developmental and epileptic encephalopathies” 

Scheffer et al., 2017 





• Etiologies are variable. 

• Peculiar evolution of epilepsy towards a syndrome  specific electro-clinical picture. 

• Quantifiable cognitive and motor regression, characterized by an evident worsening of the 

neuropsychological profile when compared to pre-onset neurodevelopmental phenotype. 

• Variable evolution, ranging from complete remission to very severe conditions, such as 

drug resistant epilepsy and severe mental retardation.  

  

  
West syndrome 

Lennox-Gastaut  syndrome 

Continuous  Spike-Waves during slow-wave Sleep (CSWS) 

 
 “Condition  in  which  the  epileptiform 

abnormalities are believed to  contribute  

to  progressive disturbance  in cerebral  

function.”                       (Engel, 2001) 

 

 “Epileptic activity itself  contributes  to  

severe cognitive and behavioural 

impairment above and beyond that 

expected from the underlying pathology 

and that these can worsen over time.” 

(Berg et al., 2010) 

 



Epileptic Encephalopathies 

THERAPEUTIC GOALS 

1- Seizures control 

2- Decrease or resolution of EEG abnormalities  

3- Developmental outcome 

 

ETIOLOGIES  

- Brain malformations 

- Chromosomal or genetic 

abnormalities  

- Neurocutaneous diseases 

- Hypoxic ischemic injuries 

- Postnatal causes (vascular or 

infectious insults) 

• “Condition  in  which  the  

epileptiform abnormalities 

are believed to  contribute  

to  progressive disturbance  

in cerebral  function.”                       

(Engel, 2001) 

 



• LGS is one of the most complex epileptic 
disorders to manage, both for the general 
or pediatric neurologist and for specialists 
in epilepsy 

• There is no biological marker of LGS 
available as yet and the many causes that 
are associated with the syndrome 
complicate the assessment of the disorder 
and the treatment protocols for trials 

• There is a need for further trials and new 
drugs for the early treatment of LGS to be 
unanimously accepted by the epilepsy 
community.  

 

 

The Lennox Gastaut Syndrome dilemma 



Characteristic Triad of Features in LGS 
(Arzimanoglou, et.al. Epileptic Disord 2011; 13 (Suppl. 1): S3-S13) 



Key criteria in LGS 
(Cross JH, et.al. Frontiers in Neurology 2017; 8 ( Article 505: 1-18) 



• 1-10% of childhood epilepsies 

• 7% of children with ID ( 55% LGS IQ <50) 

• Prevalence: 4% of childhood epilepsies – incidence in new onset epilepsy : 0,6%   
( Trevathan et al, 1997; Camfield et al, 1996)   

• Onset: 2-8yrs ( most commonly 3-5yrs); very rare late onset ( Down’s syndrome) 

• Persist through adolescence and on into adulthood 

• Males have 5.3 relative risk vs female 

• De Novo :  10% ( ? ) 

• Prior West Syndrome: 30 - 65% 

• Preceding history other than West syndrome:  70 - 80% 

Lennox-Gastaut Syndrome: Epidemiology and Etiology 



 

• Cryptogenic 33% 

• Symptomatic 66%:  

•    - Brain malformation  ( LIS1, DCX,GPR56) 

•    - Infection 

•    - Tumor 

•    - TSC  (TSC1, TSC2) 

•    - HHE 

•    - Gene mutations 

Lennox-Gastaut Syndrome: Epidemiology and Etiology 

( CHD2 – FOXG1 ) 



 By definition 

– Multiple types of seizures and various etiologies1 

– Cognitive and behavioral deterioration2 

– Frequent seizures; resistant to available AEDs1 

Lennox-Gastaut syndrome (1) 

AED, antiepileptic drug; EEG, electroencephalogram  

Speaker's own schematic (unpublished information) 
1. Arzimanoglou A, et al. Lancet Neurol 2009;8:82–93 

2. Guerrini R, et al. Epileptic encephalopathies. Oxford Textbook of Epilepsy and Epileptic Seizures. 2013:177 

Myoclonic seizures 

Atypical absences 

Atonic (astatic) seizures (mechanism and EEG may differ) 

Non-convulsive status epilepticus 

Tonic seizures 









Sonno 02/10/2019 



Sonno 02/10/2019 



Crisi in sonno del 02/10/2019 



Crisi 01/10/2019 



Crisi 01/10/2019 



Veglia 01/10/2019 



Epilepsy with continuous spikes and waves  

during slow sleep 
 

 

• Focal seizures, negative myoclonus and drop attacks 

• ESES in NREM sleep 

• Lesional and non-lesional cases 

• Cognitive decline, attention deficit, behavioral problems 

• Spike-Wave Index (SWI): 85-50% 

 



Ne.Ma. Esiti emorragia cerebale neonatale idrocefalo derivato, crisi, disturbo apprendimento 



Centro-temporal spikes are the hallmark of Rolandic Epilepsy 



Centro-temporal spikes are the hallmark of Rolandic Epilepsy 



• Atypical seizure characteristics: earlier age of onset, day-time only seizures, 

postictal Todd’s paresis, prolonged seizures or Status Epilepticus 

• Atypical EEG findings: atypical spike morphology and location, absence-like 

spike and wave discharges, abnormal background activity, ESES. 

• Poor neuropsychological outcomes. 

Atypical forms of BECTS 

                                                ( Aicardi and Chevrie, 1982) 





ML, 7 yrs onset, awake 

Epilepsy 

• Onset of rolandic seizures 

• After 6 months new focal motor 

seizures without impairment of 

counsciousness 

• Drop attacks and abcences 

• Cognitive and attention deficits 

• CLB and LEV ineffective 

• Video-EEG: multiple myoclonic 

seizures, CSWS 

ML, 8 yrs, Myoclonic Seizure  

ML, 8 yrs, Sleep 

M.L. , 9 yrs, F  

Epilepsy 

•ACTH (20 IU) 

• disappearance of CSWS, recovery 

ML, 9 yrs outcome 

Rolandic Epilepsy  



30 pts 

Arypical BECTS. 11 pts 

Symptomatic 19 pts 

Efficacy of AEDS < 41% 

Efficacy of steroids 65% 

 

Cognitive deterioration : 17 ( 57%) 

Regression in attention, speech, communication: 13 ( 43%) 

 

Permanent cognitive deficit (IQ decline): 14 ( 46%) 

Significant correlation: duration of ESES 



13 
months 

18 
months 

No residual 

Intellectual 

deficit  

Residual 

Intellectual 

deficit 

ESES Duration  

The duration of ESES range 2–60 months 

with no significant 

difference between the different 
etiologies 

N=30 





                                                                                                   Lesca G. et al.  2013 





Epileptiform 
discharges 

may impact 
cognition 

Transient effects on 
information 
processing in the 
brain 

More long-lasting 
effects leading to 
prolonged inhibition 
of brain areas distant 
from but connected 
with epileptic focus 

Can adversely alter 
neuronal 
development  



• The spike-related deactivations were 

found in structures of the default 

mode network (precuneus, parietal 

cortex and medial frontal cortex)in 

all patients and in caudate nucleus in 

four.  

• Despite aetiological heterogeneity, patients with CSWS were characterized by activation of the 

similar neuronal network: perisylvian region, insula and cingulate gyrus.  

• The deactivations in structures of the default mode network are consistent with the concept of 

epileptiform activity impacting on normal brain function by inducing repetitive interruptions of 

neurophysiological function. 



Even if etiologies of Lennox-Gastaut syndrome (LGS) are diverse, the multiple causes converge into a 

final common pathway that results in this specific epilepsy phenotype. 

Significant activation of brainstem and thalamus (especially centromedian and anterior 

thalamus) associated with epileptiform discharges in patients with LGS.  

 

• “Condition  in  which  the  

epileptiform abnormalities 

are believed to  contribute  to  

progressive disturbance  in 

cerebral  function.”                       

(Engel, 2001) 

 





CSWS 
 
 
 
 
West syndrome 
 
 
 
 
Lennox-Gastaut 
 
 
 
 
Absence seizures 

Deactivation in the 

Default mode network 

       Multiple causes may activate a syndrome specific neuronal network 
                                                                                                         Courtesy of Siniatchkin 

• “Condition  in  which  

the  epileptiform 

abnormalities are 

believed to  contribute  

to  progressive 

disturbance  in cerebral  

function.”                       

(Engel, 2001) 

 



Steroids in CSWS 

• Prednisone or Hydrocortisone, early and prolonged ACTH or 
corticosteroid therapy, intravenous Methylprednisolone pulses 
followed by oral prednisolone.  

• Improvement of language, cognition and behavior was reported in 
almost all patients reported and was usually accompanied by an 
improvement of the EEG. 

• Some patients might relapse during steroids withdrawal, the risk of 
relapse seeming to be related to brief duration of treatment. 

• This potential benefit has to be balanced with the well-known side 
effects of a long term steroids therapy (weight gain with Cushingoïd 
aspect, failure to thrive and increased risk of bone fracture). 

Corticosteroids seem to have more long 

lasting effects. 

Van Bogaert, 2006 

The response to conventional 

AED is often incomplete and/or transitory. 







Epilessia Mioclono-Astatica 

(Epilessia con crisi mioclono-atoniche) 

• Prevalenza: 1-2% delle epilessie pediatriche <9 anni 

• Maschi più affetti delle femmine (3:1) 

• Età di esordio: 18 e 60 mesi (1 anno e mezzo – 5 anni) 

• Crisi a differente semeiologia: 

 - Crisi miocloniche (100%) isolate o in serie, muscoli prossimali più 
coinvolti, flessione del capo rapida, o caduta  

 - Crisi tonico-cloniche (75-95%)in veglia all’esordio 

 - Assenze (62-89%) con riduzione del tono o mioclonie del capo 

 - Crisi atoniche identificate con la video/EEG e la poligrafia, accanto alle 
crisi miocloniche e mioclono-atoniche 

 - Crisi toniche (nel 30-95%) assiali e durante il sonno 

 - Stati di Male a semeiologia minima (Minor motor status) 

• Alterazione attività cerebrale di fondo 

 - Delta asincrono diffuso, ampio voltaggio 

 - Punte diffuse o multifocali 

 

 



Evoluzione 

• La prognosi a lungo termine varia da 
completa remissione con normale sviluppo 
a ritardo mentale ed epilessia resistente 

• Outcome favorevole è stato riportato dal 
30-50% dei casi (Doose, 1992; Kaminska et 
al., 1999; Oguni et al., 2002 23 soggetti studiati 

Dopo 36 mesi 67% dei soggetti libero da crisi 
43% livello cognitivo normale 
52% lieve ritardo 
5% ritardo moderato 
 

Pazienti in studio 7 
5 livello cognitivo normale 
2 lieve ritardo mentale 

81 pazienti con MAE 
68 % dei pz remissione delle crisi 
14 % ricorrenza di crisi TCG dopo un periodo di 
remissione 
18 % farmacoresistente con ritardo mentale 
minor epileptic status and nocturnal TCG 
Storia familiare di epi e minor motor status 
come fattori di rischio 



Age at onset/remission 
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Tipo di crisi 
• Crisi mioclono-astatiche (100%)   
• Mioclonie (64.8%) 
• Crisi tonico-cloniche (76.5%) 
•  Assenze (82.3%) con riduzione del tono o mioclonie 

del capo 
• Crisi atoniche (70.6%) 
• Crisi toniche (35.3%)  
• Minor Motor Status (11,8%) 



Myoclonic-atonic seizure 





Mioclonie ed Assenza 



Minor Motor Status 



EEG veglia 

• Eeg VEGLIA 

 



Encefalopatia epilettica 

• Eeg ENCEFALOPATIA EPILETTICA 

 



Evoluzione EEG 
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Evoluzione EEG  
• 2 pazienti con anomalie epilettiformi in 

sede Centro-Temporale dopo 18 e 30 mesi  
• 2 pazienti con risposta foto-parossistica 

epilettiformi dopo 3 e 5 anni  


