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Focal seizures:
• originating within networks limited to one 

hemisphere.  These may be discretely 
localised or more widely distributed.…

Generalised seizures
• originating at some point within, and 

rapidly engaging, bilaterally distributed 
networks. …can include cortical and 
subcortical structures, but not 
necessarily include the entire cortex.  









Some seizures could be either 
focal or generalized onset

• Clonic

• Myoclonic

• Tonic

• Atonic

• Spasms

• Tonic-clonic

• Absences ???



Focal onset

Generalized onset Clonic seizure



Focal onset

Generalized onset Myoclonic seizure





Le anomalie possono essere focali !!!!

















Focal onset

Generalized onset Tonic seizure



Bia.Val.    ♀ 40 aa   8 .- 01 - 2010
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13:56’:05”
00   supina AASS lungo i 
braccioli della poltrona 
capo verso dx

visibili mioclonie
palpebrali Mostrata penna non 

risponde riappoggia il capo 
alla poltrona e con le mani 
si sistema il pigiama

mostrate 3 dita non risponde 
stira angoli della bocca verso il 
basso allarga leggermente poi 
flette in avanti AASS solleva AI 
sn  00 capo leggermente in 
avanti

D. è passata ?
R: sì
tec: “apri gli occhi”
pz:  esegue

Ricorda gli oggetti mostrati e le 
domande che le sono state rivolte



Tonic seizureGeneralized onset

Focal onset



Tonic seizure
Generalized onset



Tonic seizure
Focal onset



Epileptic spasm
Generalized onset
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M.P.  21 yrs

Focal onset
Epileptic spasm



Fp2-F4

F4-C4

C4-P4

P4-O2

Fp2-F8

F8-T4

Fz-Cz

Fp1-F3

F3-C3

C3-P3

P3-O1

Fp1-F7

F7-T3

R.Flex.

R.Ext.

L.Flex.

L.Ext.

Mas . Pas.   21 aa    ♀



NMR: Cortical nodular formation in posterior R frontal, L cerebellar and sub 
ependymal regions. Focal R fronto-parietal eterotopia.



(M.P) female 21 yrs TUBEROUS SCLEROSIS (Bourneville’ s disease)

Since 1 months of life: upward deviation of eyes and “jerks” of the left limbs (ES?). 

Since 14 yrs: asymmetrical spasms involving upper limbs, flexion of the head, facial 
grimace and LOC

Prolonged clusters every day, drug - resistant.

Severe mental deficit, left harm hypoplasia, 

facial angiofibromas, shagreen patches, 

cardiac rhabdomyoma, renal angiomyolipoma



Fp2 – F4

F4 – C4

C4 – P4

P4 – O2

Fp2 – F8

F8 – T4

Fz Cz

Fp1 – F3

F3 – C3

C3 – P3

P3 – O1

Fp1 – F7

F7 – T3

R.Flex.

R.Ext.

L.Flex.

L.Ext.

Mas . Pas.   21 yrs    ♀



Focal onsetGeneralized onset

Tonic-clonic
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Focal to bilateral tonic-clonic



• GENERALIZED

• FOCAL

• Clonic

• Myoclonic

• Tonic

• Atonic

• Spasms

• Tonic-clonic

• Absences ???



«Absence» seizure

Focal onset

Generalized onset





Spag.  HP



Spag.











“Generalized  Seizures”

• Myoclonic jerks
• Absence seizures Typical, Atypical: 
• absence with eyelid myoclonia;
• myoclonic absence.
• Generalized Tonic-Clonic; Tonic, 
• Clonic, Atonic, Myoclonic
• Myolonic-Tonic-Clonic
• Epileptic spasms











Bia.Val.    ♀ 40 aa    7 .- 01 - 2010

pz. sdraiata ad  00
mano dx sul bracciolo
mano sn sul’inguine

15:53’:57”
Rimanendo a  00 e poi leggermente a 
00 verso dx, deviazione verso il basso 
angoli della bocca, allarga e solleva 
AASS  (dx e sn) allarga leggermente 
AAII chiamata e mostrato oggetto non 
risponde 

rossa in volto
torna nella 
posizione iniziale e 
si aggiusta un po’ i 
vestiti

D. cosa è successo?
R: mi sono sentita male
D che cosa hai sentito?
R: un formicolio alle

gambe

00 su comando
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Bia.Val.    ♀ 40 aa   8 .- 01 - 2010
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13:56’:05”
00   supina AASS lungo i 
braccioli della poltrona 
capo verso dx

visibili mioclonie
palpebrali Mostrata penna non 

risponde riappoggia il capo 
alla poltrona e con le mani 
si sistema il pigiama

mostrate 3 dita non risponde 
stira angoli della bocca verso il 
basso allarga leggermente poi 
flette in avanti AASS solleva AI 
sn  00 capo leggermente in 
avanti

D. è passata ?
R: sì
tec: “apri gli occhi”
pz:  esegue

Ricorda gli oggetti mostrati e le 
domande che le sono state rivolte



Bia.Val.    ♀ 40 aa    7 .- 01 - 2010

15:30’:04”
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Bia.Val.    ♀ 40 aa   8 .- 01 - 2010

Stessa semeiologia della precedente 
visibile rossore al volto
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Genetic Generalized Epilepsies

Juvenile
Absence JAE 

Generalized Tonic-
Clonic Seizures 

Alone GTCA

Genetic Epilepsy with
Febrile Seizures Plus 

GEFS +

Developmental 
and Epileptic

Encephalopathy

Developmental 
Encephalopath

y
= Intellectual 

Disability 

Myoclonic-Atonic Epilepsy

Epilepsy with Eyelid Myoclonia

Epilepsy with Myoclonic  Absence

Myoclonic Epilepsy in 
Infancy

Juvenile
Myoclonic

JME

Childhood
Absence CAE

Idiopathic Generalized Epilepsies



EC Wirrell, P Tinuper (Co-Chair), E Trinka, S Wiebe, JH Cross, E Hirsch, SM Zuberi, A Bogacz, E Somerville, K Riney, JA 
French, IE Scheffer, R Nabbout, N Specchio, S Kaneko, S Jain, P Samia, T Alsaadi, OC Snead, S Balestrini 

ILAE Task Force on Nosology and Definitions 2017-2021



IGE: common features

 Onset : around infancy

 Types of seiz : absences  

myoclonic seizures

tonic-clonic seizures

 EEG : bss S-W and   PP-SW complexes

normal BG activity                   

 Clin ctx : normal neurological ex and intell

 MRI find : normal

 Outcome : usually good



EEG (polygraphic) 
features

specific syndromes are defined according to:

age of onset

prev sz type

not all IGEs are equal

clinical evolution



IGE syndromes
 Benign myoclonic epilepsy of  infancy (BMEI)

 Childhood absence epilepsy (CAE)

 Juvenile absence epilepsy (JAE)

 Juvenile myoclonic epilepsy (JME)

 IGE with tonic-clonic seizures alone (IGE-TCS)

 Epilepsy with myoclonic-astatic seizures
(EMAS)

 Epilepsy with myoclonic absences (EMA)



Different IGE sub-types seem to present as distinctive entities
with different age of onset, electroclinical patterns, duration of 
illness and response to therapy.

CAE

Onset 4-10 yrs

Typical absence S

Rare TCS

Remission at puberty

JME

Onset 10-18 yrs

Myocl S,  photosensit

Freq TCS

Late remission

IGE-TCS

Onset  chil to ad

TCS, Myocl S,

Normal  intellect

Good outcome



Onset 5-10 yrs

Myocl abs, intellect impairm

Variable outcome

EMA

Onset 2-6 yrs

Myocl ,atonic, GTCS, NCSE

long lasting intellect impairm

Variable outcome

Possible intractability

MAE



IGE subtype Age of onset 1st seizure
type

Other seizure
types

EEG Photosesitivity

Included in ILAE 
classification

BMEI 0.4-5 yrs My FS GSW Rare

CAE 4-10 yrs Ab TCS, My 3-Hz GSW Rare

JAE 10-18 yrs Ab TCS, My 3-4Hz 
GSW

Rare

JME 12-18 yrs My TCS, Ab 4-6Hz 
GSW

Frequent

IGE-TCS Childhood to 
early adulthood

TCS My, Ab GSW Rare

EMA 5-10 yrs MA TCS 3-Hz GSW Rare

MAE 2-6 yrs My-ast Ab, TCS,non
convulsive SE

GSW Rare

mod. from Guerrini and Marini, 2011

Summary of the clinical features of the 
IGE syndromes



0 4 6 8 10 14 16 18 20122

BME
I CAE

JAE

JME

IGE-TCS

MAE

EMA

age of onset of IGE syndromes
yrs

possible overlap !!



3%

20%

myoclonic seizures in absence 
epilepsies

CAE
JME

6%

22%

absences  in JME

from Janz, 1990

JAE

CAE
JME

JAE

frequent clinical overlap !!

TCS



A.A. 35 yrs   lady’s hairdresser
Fam + for FS (the son of a daughter)

0 4 7 8 17 3310 m yrs

FS FS

PB

AS

VPA +ETS

TCS TCS
(sleep depriv)

LTG

22

rare myocl at awake
(sleep depriv)

possible intraindividual overlap !!



neurophysiological overlap !!

CAE JME IGE-TCS EMA MAE



It is very important to describe EEG- polygraphic features to 
differentiate seizures and syndromes

CAE JME EMA MAE



CLCN2
CACNA1

H
CACNB4

ME2

JMECAE
EFHC1
GABRD
BRD2 (RING3)
CX-32
ME

JAE

GABRB3
GABRG2
CACNA1A
CHRNA4

GABRA1
CACNA1G
1p, 4p 

GR1K1

OPRM1

genetic overlap !!





IGE

MAE

pathophysiological overlap !!

CAE JMEJAE IGE-TCS

Aghakhani 2004; Gotman,2005 Carney 2010; Moeller 2010 Muller et al. 2014

critical neuronal network
 neocortical pyramidal neurons
 thalamic relay neurons
 reticular thalamic neurons



Regione  dorso-laterale  lobi  
frontali

Breve  sospensione  della  
working  memory

(Fuster  1995)
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Corteccia  fronto-mesiale  e  
cingolare

Disturbo  dell’iniziativa  e  
dell’intenzione

(Vuilleumier  et  al, 2000)
12.23.29

Ber. Rob. M 17 yrs
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“. . . interictal and  ictal scalp electroencephalograms are  often not helpful
and  sometimes misleading.” P.D. Williamson, 1985

the  electrographic diagnosis of  orbital seizures depends exclusively on  the  

findings from  chronically implanted electrodes. C. Ajmone – Marsan,1988

Il problema dell’EEG nelle crisi frontali



….these eegs may resemble closely those of  petit  mal . . .epilepsy”

Tukel and Jasper.  The  electroencephalogram in  parasagittal lesions
Electroenceph Clin Neurophysiol ,1952



Fp2 –F4

F4 - C4

C4 - P4

P4 – O2

Fp2 –F8

F8 - T4 

T4 – T6

Fz - Cz 

Fp1 - F3

F3 - C3

C3 – P3

P3 – O1

Fp1 – F7

F7 – T3

T3 – T5

La  bisincronia secondaria  (SBS)







SBS  è un indice  di prognosi sfavorevole nelle ep. focali

Clinical  and  EEG  features  of  partial  epilepsy  with  secondary  bilateral  synchrony. P.Tinuper 1995
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Tecnici EEG 



Focal onsetGeneralized onset

Atonic seizure



Focal onsetGeneralized onset

Epileptic spasm



Gat.Max.  ♂ 20 aa 16-02-2011

14:51’:33’’
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Gat.Max.  ♂ 20 aa 16-02-2011

15:57’:28’’ Spasmo in flessione  + solleva il capo Piccolo spasmo



Ulegiria bilaterale e 
verosimile 

polimicrogiria 
frontale sinistra





(Z.G)  female 57 yrs

Age 6 to 10 yrs:   rare minor seizures with staring and tonic posturing

Age 11 to 27 yrs: TC s sometime preceded by L harm paresthesia

Since age 27:      bilateral tonic contractions of peribuccal muscles (more on the 
left) with anteflexion of the head and trunk.

In cluster 3-4 / week

Partially responding to therapy (CBZ, VPA)

NMR: bilateral perisylvian polymicrogyria



Pi. Gianni (49 aa) 

Malattia di Whipple con interessamento linfonodale e surrenali 

EON: strabismo divergente, ristagno rapido nello sguardo laterale verso 
sinistra,sindattilia del 2-3 dito del piede bilateralmente, atteggiamento distonico in 
estensione degli alluci bilateralmente (dx>sn), lieve ipotestenia a tricipite dx e bicipite 
dx, tremore postulare AS dx, marcia atassica con tendenza alla lateropulsione verso 
destra alla chiusura degli occhi. 
CGH- Array: nn 

bravo T2 Flair T1 

Malformazione congenita complessa con encefalocele, complesso di Dandy- Walker, 
anomalie della migrazione neuronale e leucoencefalopatia.



Pi. Gianni ( 12 aa) 



Pi. Gianni (12 aa) 



02-11-2012 Tonin luca
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Tonin luca



Tonin luca
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Tecnici EEG 



tonic and atonic seizure





clonic+tonic+atonic
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