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SYMPTOMATIC EPILEPSY:
A CRITICAL UPDATING

6°. Escola Latino-Americana de Verao em Epilepsia (LASSE)

é uma atividade da International League Against Epilepsy

(ILAE) e da Academia Latino Americana de Epilepsia (ALA-
DE) com o apoio da Liga Brasileira de Epilepsia (LBE).

Com inicio em 2002, as “Escolas de verao em epilepsia”, organi-
zadas pela International League Against Epilepsy (ILAE) tém se tor-
nado uma referéncia como experiéncia didatica. Como professores
e alunos permanecem em contato bastante préximo por quase
duas semanas consecutivas, esse tipo de Escola tem facilitado a
integracdao entre pesquisadores e alunos permitindo uma melhor
compreensao das novas descobertas para o beneficio das pessoas
com epilepsia. A sexta edicao “Escola Latino-Americana de Verao
em Epilepsia (LASSE)” realizada em Guarulhos entre 24 de fevereiro
e 03 de marco de 2012 aborda um dos temas mais relevantes em

epileptologia: as epilepsias focais sintomaticas.

Agradecendo aos professores e tutores que de forma tao generosa
abandonam seus afazeres e nos oferecem seu tempo damos boas-

vindas aos alunos da LASSE-VI, razao maior do nosso trabalho.

A Comissao Organizadora
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Peter WolLr (DK)
THE NEW ILAE PROPOSAL FOR CLASSIFICATION OF SEIZURES AND SYNDROMES
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The new ILAE proposal for classification of

seizures and syndromes
Peter Wolf (Denrmark)

LASSE VI, Guarulhos
February 24 = March 3, 2012

[ )]
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ory of ILAE classifications (in EPILEPSLA)

» 1954 First draft of a seizure classification, 5:297-306
« 1970 International Classification of Epileptic Seimures, 11;
102-113

« 1970 First draft of & syrdrome classification, 11:114-119
« 19381 Revision of 1.C. of Seirures, 22:469-501

1985 Progosal for syndnome classification, 26: 268-178

+ 1989 Rev. Class Epllepsies a. Ep. Syndromes, 30:389-33%
+ 2001 A proposed diagnostic schama”, 42:796-803

« 2006 Repon of the ILAE Class.Core Group, 47:1558-68

« 20010 Berg: Report of the Comm Clased Terminal 51:676

L ]
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Reference

« Berg A et al: Revised terminology and concepts
for organization of selzures and epllepsies:
report of the Commission on Classification and

Terminaslogy.
(Epilapsia 2010; Sif4): 676-685)

+ Begommendaticn: read alse the discussions in
+ Epitepsia 200051 and 2011;52
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Classifications

Clagsifications are about classes

What classes of epileptic seizures and syndromes
do you know?

L
EFILEPSIHOSMTALET & ‘.

The 4 - field systam of the Intemational Classification
of epllepsies and epileptic syndromes (1989)

Localisation-related Generalised
idiopathic Idiopathic
Localisation-related Generalised

symptomatic symptomatic

The loose ends
Cryplogenic
Undetermined a) + bl
Special syndromes

L
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Nosological concepts behind the dichotomies:
1) idiopathic vs. symptomatic

+ pathos (sele; | means disease

¢ idiog (uaeg ) means self, proper, own

+ idiopathic d : i propar, with is own etialogy
and pathogenssis

+ Quford dictionary: “ldicpathy: Disease rot preceded or
oocasioned by anothar.”

+ The bermm IS used in all felds of medicine, not just in
wpilapiy

+ The abave definition wad incorporated in the ILAE
l;:lgm:atlon of Epileptes Syndromas and Epilepsies of

L]
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Idiopathic and symptomatic '

epilepsy: history

Epilepsy has its origin in the brain and is a

hereditary diseass (Hippoorates ca, 400 B.C.) ’

Galen (129 - ca. 200 AD.): all seizures due B

affections of the brain which can b L J
primary or direct; epilepsy the presentation - ;
ol an “idopathic® or “protopathic” (npumog
= first, primary) brain disease

= indirect from another part of the organism:

“Sympathetic™ (= conoomitant] mvolaement
of the brain
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William AldrenTurner (1907); ©
of the Idiopathic Disease”

require a definition.

"Thit dominant prodespasing cause of

Thet: Lz biopathic sesmed nok o
¥
epllepsy is ancestral epllepsy.”

Discussion of the pathophrysiology of : '
idiapathic apllépiy:

Ictogenesis vascular? Autointowication?

Hew proposal: replace “idicpathic™ by
St

What da you think of that?
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Mosological concepts behind the dichotomies:
1} idiopathic v&. sympt

Ay,
dé&r with &

ANy
S WAYE:
v B b

knowiedge, for 2

InAs
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Nosological concepts behind the dichotomies:

Z) focal ws. generalized

+ For humdreds of years eplepsy wiks Synonymous with
gindralined tonic-clonic Ssizenes
Other selzure bypes start £ be mentioned occasionally in
th 18th century but become mostly describsd dusing th
15th century

« Beyond mere description, LH.Jacksom (1835-1911) starts
Eo analyse seizure semiology

L ]
_F_I:I_IIIIF_"SIH{:-W TALET « k
Focal seizures

AL Queen Sguare, London, 1ackion
Eogithar with thi neurasu
Wictor Mardey (1857-1916)
identified anatomecal stes of
epileptegenis legang by semiclagical
analysis, and in 1886 operated upon
this,

Horsley ooined (R Berm “Tosal™ for this
kind of seizures.
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The dichotomy focal ./. generalized is
based upon the EEG

W =
2 sl —

FESRIRERNL

L
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Focal seizures and anatomical clues

« The 1881 ICES abstained from indluding anafcmical
informations because the Commission dedided that these
wiere will-established only in few instances

« Later commissions inclisding the 2005- 2009 Commission
also did not do this

+ The Commission report of 2006 addressed the issue of
anatomy in a different way: different types of generation
and propagation of focal seizunes in anatomical sites of
different structure

+ Mot foliowed wp in 2010 repart

L
.f!‘l_ILFI[‘:iIHﬁ‘uF:Ta.I ET & *
New developments: focal ictogenesis

+ Tradikional view: thore 5 an apilsptic Moous, ia. & small
aggregate of abnormally functioning neurcns that start to
produce dpikes which spread from e

+ Usually there is also & local besson, the mone likely to be
found the better your imaging cutfit

+ Mone rescent view: In focal lesional epilepsies seizures
mglm i condequence of an interplay af ﬂw
tiggued in or adjacent to the kesicn, with normal tisses

+ There is excess of excitation in the shape of epileptic
digcharge, and there is inhibsticn (which also may b= in
excess) that contributes: to the synchronssation which is a
coriral feature of ictogenesis,

4
EPILEPSIHOSMTALET & L4
Focal ictogenesis: investigation methods

» SPECT [interictal vs ictal)
« Intracranial EEG recordings during precperative
monitoring

+ [EEG combined with MEG

+ Connectivity study by graph analysis of ECoG

+ FMRI
coimbbined with EEG source analysis
sequantial analysis
Dilfusion tersor imaging f tracticgraphy




L]
_f_r:u_nlrln:'.mmrh TALET & .
Focal ictogenesis in idiopathic LREs

« There is nd lesion or constant epileptic focus

v SeiTunes can be generalind in altemnate sides

« Wery litthe invastighbid

« Primary Besding Epllepsy: MR study of orofacial reflex
mypacioni (ORM) triggered by reading

L]
EFILEPSIHOSMTALET . '.‘

Primary Reading Epilepsy: the fin

Fimaghng beiers sty & gambined EFGEHG-THRI
vy i resding spdepay

sth fiw

L]
“Bafler 7% Becoy i BF wiben & critical FF‘i_I EPSIHDSPITALET '.‘
Mtk oF NPLO A SOl Dhveogt e
Drovnking: SHmES milihin oortioo-retioukar
#5 CONRT-COrTCH Creutry subsarying  TRBlRmus invalvied in NHE
o fumchions, * [ Salek-Haddedl ot al.  case with ORMH
Epiepsiy J007; 50:256-204)

N

Commission Report 2010 EMLERSIHOSPTALET .

“Focal @p. 52, or@ concaplualinged a5 coeginating wikhin
netwaorks limited to one hemiésphens. They may be
discrately localived or mare widely distributed, Focal 52
may griginate in subcortical structuses. For gach seizurng
Eype, ictal onset |5 corsistent from ome selzure to
anctier, with preferential propagation patterns that can
irmvobve the contralateral hemisphere. In gome Cases,
Fawewer, there is mare than cne network, and mone than
one selzure type, but esch individual =2 type has &
comgistent tite of cnoet,”

Thits applies only o symptomatic | =lesicnal) focal eplepsies

Ho attention pald to focal kciogenesis in idiopathic
localization-related epilepsies

10
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The concept of genéralized epilepsy

+ "Generalized seizures are commaonly thowght to
involve the entire brain homogeneously™
(McNally KA, Blumenfeld H Epilepsy & Behavior
2004; 5:3-12)

+ How correct is this (EEG - based) common
wiew?

L
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Generalised SW

discharges

typically are

symmetric,

synchronous and s > =

widespread - mvin —————— ——

but typically also e L THEHTITTTT

have a frontal

accentuation, ' #ll.".“” Hf“lllill“luﬂ

especially at e am

onset Provstypeal enpmpie of a0 absende, frem
Labetabgai &1 &1 Egmlagdy . |

(sl
Rogar at 8l 803, Fiplaptic Synadrpmes in
Irsfancy, Childhood snd Adokmcesce, 103

wiare Epde s petalen, di

TV-inducad seizunes

L
photoparcaysmal EEG response -f!‘:-ILF.-r-hFIHﬁ‘m-TAI ET *

BF -Th g iy #W'L“:‘-‘z
T TE i e ——A

Td -G o ————

Pl *‘-ﬂ-'*\-"**-w-.*'“‘ K#Wﬁ!

B Te

T4 -TH Wby o e il e :,,f‘\..,_m
Td .02 - —— —-'-\.“\,-I}d-r. e e o rieg e
FFi.F3 B el "er-*"-—w-’ M
s 03 e e A mw—_....__,.___,-._,...‘.-.-.f

o3 P2 .

3 -0

FP2-Fd

Fa -C4a

od -Pd

P4 D2

FI -CX

e «PL

L
# "o EFILEPSIHOSMTALET .‘k
pseudofocal” discharge FEEITOITA
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deviatin o i Banign DiE Fisll PESpaifebt 10 Ethegaibmte
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Thalamic changes in I1GE:H,"*0-PET

= Absences: ghobal ~15%
rCBF incraase
Thalamaus: sdditional «4

8%
Frevelt of &, Meurology 1995 A57) 1 396-402
EFILEPSIHOSPITALET i

"Frontal” changes in JME: cpepsinospmacer W
11C-FMZ PET

IME:
Glabal 1 of FMZ
Einding (GABA,
receplors),
:_'5|;|:_'v:|ully in
dorso-lateral
pre-frontal
cortex -

but also PO

Kowpp M A Durgae B8 YT in B imageng Sevong! ginacfung. [0 sl myocknod
execwy The A spedome, Sohmdy i Sengler T (Tidx), tiphizon, {amdtn, JOERY #i-9F
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findings in 1GE O

thaslsman frontal parigto-ccciphal

PET f rCBF B FME domo-lat B FME TP
prefiordsd Pl CHuiu

EEG-PAL LEY] Y] U 15

(B3O} past cinguium

qoanbrlatiee normall volumena 1 Grary mruastins | occipetal

HAL (M) deniity L]

“-BA LTy LTY N Duipeta

Ly 6L GABA, GLY

AR B in gray mustier
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L]
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Sading windge snalysis of @ absences in the seme patient
Frisim: Hosler F et ol Eplepria 2010

EFMILEPSAHOSMTALET -'b

Sliding window analysis of 2 cbs:l:r.-l:.c.s in otheér patient
BeEERphbbbeeenEERRR
ERERBARHABABBENBERR

ppssbppbbopppepppel
SRARRRREEEEGRARNAAR

Autrany tonchoson: BOUD segnel changes remarkatly corimtent m
space and time in dfferent sbanncer of one pabent bt ditterent from
patient o patient despibe simitar EEG pattems and clinkcsl semasogy
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TW-Induced SeiZures.

‘w
photoparoxysmal EEG response  Coastia HOSPTALET .
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g 2009) I activation

wave discharges evoked by photic

photoparoxysmal response (PPR), l.e. at phase
of synchronisation of cortical gamma
oscillations preceding PPR

L]
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7 years, without

R TR R A R RN RN RN T

L ]
¢ _ EPILEPSIHOSPTALET . ¥
Authors’ conclusion b

= “In conbrast to spontaneous GSW, these results
suggest that PPR {photoparoxysmal respomse)
5 a cortical phenomenon with an invalvement
of the parietal and frontal cortices.”™

14
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r reflex epileptic traits in I

rofacial ref

« Phgnotypecally identical with ORM in Primary Reading
Epilepiy (PRE)
25 - 30% of JHE patients
+ Pathophysiology: interaction of complex functiona
ENALGE g fanmal processes of
I wrikber
from speech ma
iasCulsture

ot

ulature = myochanl in speech

« Mo direct functional studies but prabably Wigely Identicsl

with PRE

L]
_ _ EPFILEPSIHOSMTALET . ¥y
Praxis induction ' )

+ Pecpitation of seipures by cognition-guided complax
modor tasks

Mot typical: complax visug-motor coondination

« Matsipoks et ol (3000} closely related to IGE. Found in
50% of JME patients in Japan

+ 25 - 35% of JHE patients in Germarny (Hayer et ol 2006)
and Brasil (530 Paole group: Yaoubian et al)

» Pathophysiclogy: inferaction of complex functiona
anatomical network Subserving visucmator oocrdinaticn
wiith ghort rellex loop (proprioceplion mrpnchoni) in
active musoulature

«  First Pumdticnal stisdies available

L ]
EFILEPSIHOSMTALET » ‘.'

Sy MR with a0 executive
frondal lobe paradigm

Eingings:

A+8: motor connechvilty and
working memory netwark in
healthy controfs

15
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Reflex epileptic traits in IGE and their significance

« Phetodensitivity (40-509%)
- oocipital = motor cortex
« By chefure sensilivity (4-5%)
- sensorimobor reflex loop (role of ocoipital corex )
« Praxis induction (30%:; Japan: S0%)
- complex visuomotor coordination & “tuner” =
- sensorimaotor reflex loop
« Orofacial reflex myocloniss (25-30%)
- complex visuo-sudio-mokor “tuner”
SEnEarimobor rellex loop
Conclusion: epilleptic traite suggest intersctions of
furcticnal &n i networkd or subsystems of the CNS

L
EFLEPSIHOSMTALET . WP
Moeller et al Absence seizures: individual patterns
revealed by EEG-fMRI. Epliepsia 2010

+ 17 absences from 9 patients studied
Identical findings in all absences of one individual

+  Thalamss activation: 16 abs [ B pts
« Default mode areas desctivation: 15 abs [ B pts
+ Caudate mucleus deactivation: 10 ahs [ 5 pts
v Coatical activation: 10 abs [ & pts
= Frontal: 5 pts
- Parietal: 1 pt.

- {no cortical activation: 3 pts)

L]
EFILEPSIHOSMTALET » WP
Conclusion on IGE: areas invalved in
corticothalamic and intracortical networks
us (in particular nc. reticularis )
(frentopolar; vantromeedial; motor +7)

fils +7)

« Oexipaal cortex [photosenditive pe
+ Colicull supsrioresd (phototensitive patientd)
EiRaeritivie BMBEALS)

el genkculate Bady (pd
= Precunsus
Default mode arcas

L]
EPILEPSIHOSPITALET - L 4
Conclusion on concepts and terms

g5 Baing the terms "focal™ and, in partic

ed” have fundamentally changed, bath

G generation and propagation of deizunes

+ The term “genseralized”™ has become meaningless

« ldiapathic LRES and 1GEs have comman charicteristcs of
witespread bilsteral networks essentislly using pre-
existent functional anatomical crcuits, These networks
ane much studied at present and petting identified

+ These are different from symplomatic focal epilepsies
wiene pathological drcus emenge around an

it pro-gaisting networks are used
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Mew concepts need new terms

« Inthe 15t Monmeale Workshop of 2008 it was pr (6]
use the term “system epilepsies” for ILRES and 1GEs
Bécaude

+ ILREs are based upon the epileptic susceptibiity of a

@hvin Sydlem on ather Side of the Brain, Snd thend i4 Ho
evidencs of any structural abnarmality,

+ in 1GEs the Imvolvement of central nervous functional
Subiyiternd have bien démanstrated,

+ and it Is common in rewrclogy to distinguish local
pathedsgied from System disorders.

(Cwpowiie ot @, Epllepsia 2009; 50: 1645-1656)

L
Commission Report 2010  EPILELSIHOSMTALET -

“Generalized ep. 2. are conceplualized as originating at
Some poent within, and rapidly engaging, bilateral
distributed networics. Such bilateral natworks can inciude
cortical and suboortical Strudctunes, But do ot necessariy
include the entire cortewx. Although individual seioure
onsets can Appear localized, the locaticn and
lateralization are not consistent from one seizure to
ancther. Generalized selzures can be asymimetric.”

L
Commission Report 2010 EPLERSHOSMTALET -

“Genaralined &p. S2. are conceptualiznd a5 originaking at
Some poent within, and rapidly engaging, bilateral
distributed networics. Such bilateral networks can indude
cortical and subdontical structunes, but do not Reeessarity
include the entine cortex. Although individual selzure
onsets can appear localised, the location and
lateralization are not consistent from one seizune to
ancther, Generalized seizures can be asymimetic.®

W change of berms praposed
Falls shart of the progreds made

L]
EPILEPSIHOSPITALET & ¥
Commission Report 2010

» Proposed changes of ferms:
- Idiopathic = geretic
- Symptomatic = structuralfmetabolic
Cryplogenic = unknown Cause
«  Conoeptd unchanged

Conclusion: The comméSsion réport propedes
change of terms where there is no change of concept
= n change of terms whene then is change af concept
- It takes & significant but small step towands & revision
ol giar classificati

17
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MARIA CHIARA STEFANINI (ITALY)
NEONATAL SEIZURES

|M.Chiara Stefanini |

| cathelic University - Rome |

The is not a

small

Perinatal anatomical features
determining neonatal seizures

1. Meurite outgrowth - dendritic and axenal

ramifications - in process

2. Synaptogenesis not complete

3. Deficient myelination in cortical efferent
% systems

18



Perinatal physiological features
determining neonatal seizures

1. Immature hippocampal and cortical neurons
more susceptible to seizure activity than
mature neurcns

2. Impaired propagation of electrical seizures,
and synchronous discharges recorded from
surface EEG may not correlate with
behavieral seizure phenomena

&

ki |

Clinical definition of seizures

All the paroxysmal alterations in

neurclogical function,i.e.behavioral,
motor,or autonomic function.

Meonatal seizures: definition

Some clinically identified motor and behavioural

L4
enomena characterized as seizures

phu
have a simultaneous EEG seizure correlate.

|

Overestimation of the number of seizures

&

Meonatal seizures: definition

Many EEG seizures are by

clinically observable alterations in motor and
behavioral functions.

|

Underestimation of the number of seizures |

&
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Subtle seizures | g

[‘.{1- < Ocular phenomena
+ Tenic horizontal deviation of eyes with
or without jerking of eyes
- Sustained eye opening with ecular fixation

e % Oral-buccal-lingual movements

» Chewing

« Others (swallowing, tongue movements, cry,
grimaces, efc.)

Subtle seizures: major manifestations

o7 ¢ Extremity movements

- Pedalling, stepping
* "Boxing”, “hooking™

+ Autonomic phenomena
+ Tachycardia
* Vasomotor phenomena
dﬁ & Apnoeic spells
* Usually with other subtle phenomena

|Common eticlogies of neonatal seizures

n Hy'pc-xi.:-l':chemil: r.n!_'.r.ph.:lﬁpu'rl'uy {pﬂl and pu::'rnatm
onset)

E Infection: meningitis/encephalitis (congenital and
postnatal), sepsis without meningitis

|Common etiologies of neonatal seizures

Metabolic encephalopathy (transient metabaolic
disturbance and inbern error of metabolizm)

Cerebral dysgenesis, migration disorders, and major
malf ormations

B Trouma (delivery-related and non accidental)

E Epileptic syndromes, including familial epilepsies

20



Idispathic mbematal Symptematic
e 5

henepdepstic nesaatal
mesnatal seinares

Ercephabpathy
(ETEE-Crtahara)

Benign Tdiapathic Early Myaclanic Hyperekplexia
Meonatal Selrures Erec phaabapathy
(EME)

Migrating Pastial
Seizures in Infancy
(MPET)

Idiopathic neonatal seizures as
chronic epilepsy

1. Benign Familial Mecnatal Seizures [BFNS]

2. Benign Idiopathic (nen-familial) Neonatal
Seizures [BINS] (5™ day fits)

Symptomatic neonatal seizures
as chronic epilepsy

1. Early Infantile Epileptic Encephalopathy [EIEE]
with suppression bursts (Otahara syndrome)

2. Early Myoclonic Encephalopathy [EME]

3. Migrating partial seizures in infancy (MPSI)

[Yamamats H. &t Al 2001}

| NnneEiIeEic neonatal seizures |

1. Benign Meonatal Sleep Myoclonus

2. Hyperekplexia

(Plosin P, et A, 2002)
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Epileptic Idiopathic Syndromes of
Meonatal Seizures: BFNS

* Onget in the 2-3 pagtnatal day

+ 10-20 seizures/day

» EEG: a brief initial period of flat EES (oproea =
tenic actvity), followed by a bilateral discharge of
spikes and slow waves (clenic activity)

» Self limited and the seizures end in 1-& months

» Only 10% of infants exhibit subsequent seizures,
requiring treatment

* Mutation of two genes KCMG2 and KCMNGQT encoding
veltoge-gated petassium chaonnel subunits (60-T00%)

Epileptic Idiopathic Syndromes of
Meonatal Seizures: BINS (5™ day fits)

* Onset between the 4™ and the 6™ postnatal day
+ Seizures are multifocal clonic, usually with apnoea
* Seigures are very frequent, but lasts <24 h

* Interictal EES: “théta pointu alternant pattern™ -
burst of theta rhythms mestly in rolandic areas.

* Usually all seizures cease in 15 days

--ltnu v

awnr WWW'L

Interictal EEG: “théta pointu alternant pattern”™ =
burst of theta rhythms mestly in rolandic areas.

Ictal EES: recorded seizure starting from right
rolondic areas. Left hond clonic jerks

22




Early Infantile Epileptic Encephalopathy
(EIEE) - Otdhara Syndrome

+ Omset within the first 10 days of life

+ Seizures are very frequent (100-300/day): mostly

« Early development of severe neurclogical abnormalities
+ EEG: suppression bursts in both awake and sleep,
which evolves to hypsarrhythmia (3-4 months)

+ Etlelogy: structural abnermalities of the brain

* Bvolution: = West 5. — Lennox Gastout 5.

Tt UG e o g s el ey s re ey el 1mds e vy e e

7 Sy e 1B pre o (8 s il . oy e ey bk sy e s e el e
e e ]

Bamae s b

ERZED
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| Early Myoclonic Encephalopathy (EME) |

* Omset within the first 3 months of life
partial seizures, massive myoclonias.
* Early development of severe neurclogical abnormalities

+ EE&: Suppression Bursts more evident during sleep,
which evolves te hypsarrhythmia (3-4 months)

« Etiology: unknewn, frequent familial cases
- Ewolution: — long lasting S8

- 4 ot gl =t i
.hm&?ﬂmﬁ—w'
e AT S

gt o, s ST iwictal DG of o fmnha-cid gt
with EME- hypaanfrymac patien
— uring

- kel BEG of a B-montie-cld gt
with EWE Sippeeusaon Burshs paften
= Auring sleeg-

(Otriahars of al_, 2008

B R e om

Fig. 5 Follow-up of il EEG n policsts with culy sockeic
e phualapaiby

|Oftahara of o, F008)

Monepileptic Idiopathic Syndromes:
Benign Mecnatal Sleep Myoclonus

* Onzet in the first week of life

* Myochonic jerks, usually bilateral, synchronous, and
repetitive, invalving upper and/or lower extremities

- Episodes occur exclusively during sleep

+ EE&: normal

+ Sportanecus resolution within 2 months
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Nonepileptic Idiopathic Syndromes:
Hyperekplexia (Startle Disease)

O It is charocterized by two abnormal forms of response
to unexpected visual, auditory or somesthetic stimuli:

1, Sustained tonic spasm sometimes mimicking a
generalized tonic seizure

2. Exaggerated startle response

O Additional features: hypertenia, necturnal myoclonus
0 EE&: normal

00 Episodes disappear spontanecusly by the age of 2
yEArs

Neonatal Status Epilepticus
(se)

COMVENTIOMAL DEFINITION OF SE:

Any contiruous clinical seizure activity lasting longer than
30" or 2 or more seizures without interictal resumption of
baseline mental status

DEFIMITION OF SE IM NEWBORN:

+ Any electrographic recording with seizure activity »50%
of the length of the recording time

{Svarrtein at ol 2007)

Neonatal Status Epilepticus
(se)

COMVENTIOMAL DEFINITION OF SE:

Any contiruous clinical seizure activity lasting longer than
30" or 2 or more seizures without interictal resumption of
baseline mental status

DEFIMITION OF SE IM MEWBORM:

+ Any electrographic recording with seizure activity »50%
of the length of the recording time

* Recurrent and prelonged seizure activity

25
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VERA CRISTINA TERRA (BRAZIL)
SEIZURES DURING INFANCY

SEIZURES DURING
INFANCY

Vera Cristina Terra
Centro de Cirurgla de Epilepsia - Ribeirko Preto, SP
Hospetal das Clinkcas - FMAP - USP

LEE

Takle 3, Electroclnical syndromes and other
epilepsies

Childhoosd
Felsribe seitures phes (F5+) foin star in nfarcy)
P togesibit Spvedaire
Epsbupry with mpocionic stomic | previcanty astatic) sizure
Bonign apliopyy with concrooemporal npikes (BECTE)
Aucucmsl-domenans roctsmal fronal obe epeagry (ADRFLE)
L coried dhalliuiesed xbinpitnl iy | Ga sl e
el (i wigh Avp i nsl KESET
Lisnarsces L cat: ppmadnomay
Eprde el oo iptabonpaidtip il (ovl vamingd - el mriree
during datg (TR
Landhu Koo pmdromas (LK)
Chikdhood abnignce spllopay (TAE)

Berg et al, 2010

RES DU

Takle J. Electroclinical yyndromes and other
epilepiics

Cramintive Constalbuon.

Pleval compoal iobe splepuy with heppocamgal
whercan (MTLE wah HE)

Pasminue 15Tl

Gl R 4 B el berpeethal e v toevu

[Tl (el T e i~ iy

Epdopribei this do ot B2 into any of these dugnodte: cegoco cas be
i iegfita] Forvl o Tt Bt Of Kot [erabernin o Bserae 0f b hrarwm
gl o bl ©onation [pretumad S s | and than on. thig
Bavm o the primueny meds of U o (peecrakeed v fcal)
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SEMIOLOGIA

SEMIOLOGIA
Até 3-6 anos

1 Fenémenos tnicos, clonicos, mioclénicos,
atdnicos.

1 Espasmos epilépticos.
a Crises hipermotoras.

J Automatismos oroalimentares e gestuais
simples.

a Piscamento unilateral forcado.

T

SEMIOLOGIA

Apos os 7 anos

a Automatismos mais complexos.

1 Fendmenos tinicos menos frequentes.
a Postura distbnica.

2 Aumento da incidéncia de erises tnico-
clénicas generalizadas.

EPILEPSIAS IDIOPATICAS
(GENETICAS)




Epilepsia generalizada idiopatica
Epidemiologia

Fallgn & Latows, 2005

Epilepsia auséncia da infantil

* Inicio: 2-B anos, pico 67 anos

* (rises de auséncia muito freglentes
» Sexg femining

= Predisposigdo genética

» EEG: CEQ regulares a3 Hz

= Crises TCG na adolescéncia

::wm«%mm

L re——— FITITTITrT T
e —— zﬂmmug\mmuq}

%n : u.f-ﬁmj@ﬁqﬁ’}j‘ hﬂbf f
R Mﬁuﬂlﬂﬁﬁ},@lﬁﬁ}ﬁi}%k C—

e Y Y e

: N

Panayiotopoulos et al., 1989

Typical Almences i ;
oy . TPd:l! as epilepsias auséncia
Epilepric Syndrome sdo iguais?
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Epilepsia auséncia com mioclonias
palpebrais

Jeavons, 1977, Dev, Med., Child
Nevral., 19: 3-8.

Epilepsia com auséncias
mioclénicas

Tassinari et al., 1968.
" |Ricio: 2-9 anos

* Auséncias com mioclonias macigas do segmento
cefilico e membros superiores e contragdo tdnica

* Refratariedade a drogas antiepilépticas
» EEG: ponta-onda a 3 Hz

Auséncia At

ipica

e

Epilepsias Generalizadas
Geneética
= Epilepsia generalizada com CF plus

PET R

FIER I
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Epilepsias Generalizadas

Genética
= Alteraces descritas

A L ] A v AR L e
=t - o ]
t
ddd e AR 'JJJ‘J-I-I R i
1
343 AL AEERAY EEREE] EREEED | R
T3 L kol
. AL
somes - ‘s =

Gousfurtked-An gt ai., 2004 |

|—1 SEIZURES DURING INFANCY

Auséncias
Genética

* Subunidade y2 do receptor GABAA (GABRGZ) (wallae eral,
3020 Kanaura of ol 3003; Marini e al, 3000]

= Subunidade P2 do canal de sddio veltagem dependente
(SCM1B) (Auderaer et al, a003)

= Mutacdes dos canais de calcio (CACNAIH) em pacientes
da China (chen # af, ey (N30 confirmados em pacientes
BUrOPHEUS (Chioza et o, 200k )

Tratamento

Wauby by 5 o

Durgn ot af,, 2005

R

EPILEPSIAS FOCAIS IDIOPATICAS

+ EBl = fiorma roliindica.

= Ep. occipital de inkclo precoce - tipo Panaylotopoulas,
+ Ep. Decipital forma tardia - tipo Gastaut.

+ Ep. Benigna Atipica

30
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EBI - FORMA ROLANDICA

« Afetam 22% das criangas com crises ndo febris.
« Criancas clinicamente normais / imagem normal.

+ Evolugio clinica favoravel: considerar frequéncia
de crises ¢ aspectos cognitivos.

EBI - FORMA ROLANDICA

) :/}'- s |I {-.l'!:,.' 3
LR

L
o B L S

:«,;,‘ nr...,r’ﬁ,':‘ o
b
]
'H._‘-..‘ |

EBI - FORMA ROLANDICA

* Prognosticoe - EBI com pontas centro-temporais:
- 10-20% dos casos com crises frequéntes,

- 1% evolui para sindromes mais graves.

g

EBI OCCIPITAL DE INICIO PRECOCE
(tipe Panaylotopoulos)

* Forma mais precoce (2-8 anos).

« Predominio no sexo feminino.

+ Crises raras, noturnas.

« Desvio thnico dos olhos, vémitos, generalizacho
secunddria.
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EBI OCCIPITAL DE INICIO PRECOCE
(tipo Panayiotopoulos)

« Progndstico
- 25% dos casos com crises fﬂqu&ﬂt.‘.

= 10% dos casos com crises por maior|
periodo de tempo,

- Evolugio atipica em < 3% dos casos.

T

EBI OCCIPITAL - INICIO TARDIO
{tipo Gastaut)

« Crises com sintomas wvisuais, com ou sem
generalizacio secundaria.

+ Crises com predominio na vigilia.

+ Inicio das crises com pico entre 7 & 9 anos.
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EBI OCCIPITAL - INICIO TARDIO
tipo Gastaut)

s Prognastico:
- 40 - 50% dos casos mantém CPS e CTCG raras.
- Evolucao atipica rara,

- Boa resposta terapéutica.

e

EBI ATIPICA

Inicio entre 2 ¢ 6 anos.

Vérios tipes de crises: focals motoras, auséncias atipicas,
mioclonias, crises atbnicas.

* [Exarme neurcligico @ cognitive normal,

* EEG somd: POCS.

EEG vigilia: descargas multifocals & CPO.

T

EBI ATIPICA

* Resposta terapdutica rulm,
* Pode haver plora das crises com a CBZ.
* Boa resposta a 1GIY @ YGB.

s e b B s b e
—— S e
= e e
Py e - - wor F—— S
= Cr
—— - = Sy et P SR — an o

Wheless et al, 2007
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EPILEPSIAS
SINTOMATICAS
(ESTRUTURAL / METABOLICA)

Epilepsias generalizadas
“Continuum bioldgico™

ol lay Gemaralined T SO W e DS

Bacondary
gl Gpdupey Sl mit ] E DOty

Blorkovi of al,, 1987

[

Fapae | Fpbrpn e rpsip byt ey, e rim b s e e ey b B
Dy W B T W, B B 1 SRS Dy DA e G TIPSR e B LT P
e e (g LR el s B Smigeaed el sl Dy e el e
gy pyry 2 Y T A R apies napr MU s,

K. war Rijckevorsel, Seipane (2006) 15, 227234

SEIZURES DURING INFANCY

Epilepsia com crises miocldmico-astaticas

* Doose, 1964 "Centrencefalic myoclonic-astatic petit mal”,

* Inicio desde 7 meses de vida até & anos

» Crises mioclénicas sequidas por queda abrupta, varias
vezres a0 dia, auséncias stipicas, TCG

* EEG interictal; ondas 4-7HZ & surtos de EQ e PEQ
generalizada

= Evolucao varidvel
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Sindrome de Lennox-Gastaut

= Inicio 1-8 anos

* Retardo mental ou involugdo psiguica

= Crises thnicas, atdnicas, auséncias atipicas,
mioclénicas, TCG, parciais

= EEG interictal: atividade de base lenta; espicula-onda

lenta generalizada <3Hz, paroxismos focals,
multifecais; sono ritmo rapido (10 Hz)

= EEG ictal: atividade rapida 1oHz, espicula-onda lenta
generalizada

Sindrome de Lennox-Gastaut
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Epilepsias focais provavelmente ou indubitavelmente
sintométicas

Epllepsias limbicas

* Epllepsia medial do lobo temporal por esclerose
hipacampal.

« Epilepsia medial do lobo temporal definida por etiologias
especificas.

Epllepsias temporal mesial - EH
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Epliepsias temporal mesial - EH

e

Epilepsias focals provavelmente ou indubltavelmente
sintométicas

Epllepsias neocorticals

* Do lobo frontal

* Do lobo temporal

* Do lobo parietal

* Do lobo cccipital

* Epilepsias focals com formas especificas de precipitacio

T

Epilepsias do lobo frontal

+ Area motora suplemantar,
* Cingulo,

* Fronto-polar,

+ Grbito-frontal,

* Darso-lateral.
+ Opercular

* Crtex motor.

g

Epilepsias do lobo frontal




SEIZURES DURING IN

Epllepsias do lobo frontal
By

rr-mr
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Epllepsias do lobo frontal

Epllepsias do lobo temporal neccortical
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Epllepsias do lobo temporal neocortical
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Epilepsias do lobo parietal

M u
"
rEg-rd ¥

Epilepsias do lobo occipital
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Table }. Electroclinical syndromes and cther
epilepuies

Epdepiazn srribuned no and orparazed by nrucrurak-meesbols cleney

Malzrreaisony of corise sl deselopmers | heremegaiencephaty,
EeoarotopaL, 650 )

P ol fuba i el ridereeh | Lubieronss sdberini Dol
-, ]

Tumor

Irfextion

Trasma

Angoma
Preriruul gty
Soroks

[ 113

T

Epilepsias focais provavelmente ou indubitavelmente
sintométicas

Epilepsias nectorticais

* Sindrome de Rasmiuessen

* Sindrome de hermicomulsbe-hemiplegia

+ Outros tipos definidos pela localizagho e

etialogia

* Crises parcials migratbrias da infdncia precocs

Encefalite de Rasmussen
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HAMARTOMA HIPOTALAMICO

IEl SEIZURES DURING INFANCY =

HISTORIA NATURAL DA EPILEPSIA

» Mortalidade - causas:

Relacionadas & epilepsia: suicidio, efeitos
adversos das DAE, reacdes idisssindraticas
daz DAE, relacionadss s crises (Lraumas,
gqueimaduras, afogamento), estado de mal

epiléptico, asfixia, aspiracdo, pneumonia apds
uma crise, SUDEP.
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COMORBIDADES

16 a 72% dos cazos:

s Dificuldade de aprendizado.

* Retardo mental.

= Distdrbios de comportamento.

» Dificuldades sociais.

* Relagao com o controle de crises???

BT Seizires oure mrancy . ik
TAMANHO DO PROBLEMA!!

i m di i ilepsia:
= TDAH: 14 a 38%.
= Desordens afetivas e ansiedade: 16 a 31%.
= Ideagdo swicida: z0%.
* Desordens do espectro autista: g a 32%.

!

INCIDENCIAS MENORES EM PACIENTES
CONTROLADOS

T

Epilepsy is more than seizures. An ongoing
epileptogenic process can irreversibly damage
the brain, especially maturing brain, ewven if
seizures are controlled or missing, and causes
persistent cognitive changes and finally global
intellectual deficits.

K. wani Rijckevorsel; Seirwre (2006) 15, 227—-234
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KATiA LIN (BRrRAZIL)
SEIZURES DURING ADOLESCENCE
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Seizures during adolescence

Adolescent seizures and %
epilepsy syndromes |

= Prevalence of epilepsy in
adolescants = 1.5-2.0%

P = Prevalence of psychialric
J Ty disorders > childhood and
EPILEPSY: kas of
cxrirell and rogubag adulthood
nkirg of madicaion
—Lf « Time of great change
= Puberty. geowth indo adulhood,
“:-_ﬁ' ity OF

Adolescent seizures and epilepsy q
syndromes $n

= Hippocrabes was the first 10 susped
an association betwean puberty and
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Adolescent seizures and
epilepsy syndromes

*

Y

TABLE 1. Childlood-onset epilepsy syidrosnes thai wswally
remil before or diring adolescence

Bemign childbood epilepsy with cemmiemporal spikes

Benign childbood epilepsy with oocipiial paroxysms,
PFanayitopoulos ype (carly omsel)

Chilidbood absenoe epilepay

Avoqaired epileptic aphasia (Landas-KlelTner symdronseh

TABLE 2. Childhood-onset epifepsy syndromes that may
persist inlo adolescence

Benign childbood epilepsy with oocipital paroxysms . Ciastaul 1ype
(late onsely

Benign myoclonic epilepsy in infancy

Lennox~Cinstaut syndrome

Gieneralined cpalepsy with Tebnile sepuns plus

Childhood absemos epalepsy

Epikepsy with myoclonse absences (Tassman syndnome)

Exelid myoclonta with absences {Jeavons syndpomes)

Myoclonic astatic epilepsy of early childhood (Doose symdrome)

TABLE 3. Epilepsy syndromes with onset in adolescence

Reading epalepsy

Pholosensilive epilepsics

Tovenile absence epikepsy

Juvenile myoclonsc epilepsy

Epulepsy with grand mal on awakenang
Progresaive myoclons: epulepsies
Mesial wemporal bobe epilepsy
Noncpileptic sciianes
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Report of the ILAE Commission on
Classification and Terminology, 2005-2009
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Report of the ILAE Commission on
Classification and Terminology, 2005-2009 i

Table 1. Electrochinical syndromes and ather

epsbepsies (PHE)
Autosomal dominant spdlepyy with auditory atures (ADEAF)
farrahial e rrogacr al bk epvlegriies

Idiopathic/Genetic
Generalized Epilepsies

Idiopathic/Genetic Generalized
Epilepsies i

JME

]

| Epilepsy with GTCS alone |
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“Idiopathic / Genetic Epilepsies”
“System epilepsies”

Idiopathic/Genetic Generalized
Epilepsies

“The oot of IGEs is unuswal over the age of 25.7

Epilepsy with GTCS alone

JME

Juvenile Absence Epilepsy ﬁ

= Qneot: 8-13 yeors (peck 10-12)
= No gender

. Smhﬂym&mabmnmszsemm CAE
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Juvenile Absence Epilepsy

EEG bachgrownd; mormal, interictal and kklal: bumts of genoralioed
spike. or polyspiko-wave dischanges (lragmarted or not] with
slightly Tasfer repetition rate {34 Hz).

i S —I--_'!_-n.hﬁ--'-'- B P PN
. et el

=

(LE

[

=

e

Mlanimally avor frantal hesd rog
Pracipitsied by hypoerventilation, sloep deprivation, snd
infreqguently by phobic stimulation.

1 | 1 I
|.! i i j
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Juvenile Absence Epilepsy z

= Genetics
« Strong genetic component — polygenic
= Chromosome linkage to chromosomes 5, B,
18 and 21

|. Progmﬂn

Juvenile Myoclonic Epilepsy ﬁ

= Janz's syndrome

Juvenile Myoclonic Epilepsy 2

= 5-10% of all epilepsies
= 20-27% of IGEs
= No gender preference
= Onset: 12-18 years (mean age = 14.2)
= Myoclonus 100% / GTCS 95% / Absence sz 0%
- Pmmmadhynhapdnpmnhm fatigue, or
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Absences
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Juvenile Myoclonic Epilepsy E

= Genetics

» Linkage to several chromosomes
» Genelic heterogeneous disorder — mutations
in several genes
« GABRA1 gene, CACHBA gene, CLCNZ gene,
EFHCT gane, ...

Epilepsy with GTCS Alone E

. GTCS at vanms times of the day

. ﬁ-ﬂ’ {pﬂak 16-17

. Slighﬁ; Inanl)ln e
m !.r :EII'Id alcohol increase sz

x P naimityna

ike- and

Epilepsy with GTCS Alone E

= Genetics
» Genelic component — polygenic

= Prognosis
= Sz controd in most patients
+ Avoid precipitants, VPA. PB, LTG. TPM.

Other syndromes
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Benign partial seizures in %
adolescence |

= % of focal sz in adolescence
- ﬁo\‘ms&ﬂ 10-20 years (peak 13-14)
le predominance
= Nofa hislory
it e Bl soplon el e e LR
s or complax partial saizures,
secondary generalization
= Somatosensitive, clonic or lonic Mobor 52, versive, no
jpcksonian march

= SINGLE 32 in 75%: or cluster of 2-4 5z in 36-48hr,
» EEG s ally mormal or shows only mild

Photosensitive epilepsies E

= All forms of heterogenecus epilepsies in which sz are
triggerad by photic stimulation (wdeogames,
television)

= Pholosensilive sz and epilepsies affect 1:4000 of the:
population

» Maximal expression during puberty (peak 12-14).

s Famale predominance (2/3)

= Do not constitute a single syndrome
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Reading epileps ﬁ
g epliepsy A

= Mean age of onset of 17-18 years
L] nm pmﬁmm
= Mulm?samy aura: after reading for a period,
EETW’ umﬁm}.sm mﬁu mc:.-’u{‘wﬂn
consciousness), invalving the tongue, throat,
, lips and face

= If the does not , this
pdigrtﬁm stop reading, this aurs may

ants, freatment with AEDs may not
PA, CZP) .

Reading epilepsy %
#n

Y T, S

et Y

e PR

Investigation

Diagnosis

e

FEATURES SUGGESTING FEATURES SUGGESTING
IGE FOCAL EPILEFSIES
= Chidhood of teanage onsel  « Hx of polential cause
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Investigation E

Accurate diagnosis

. Irrwﬂrrtphgni' : il and goonomic
* Hx of 82 depends on the accounl of @ witness
= “Arf of Kstening™

» EEG should be parformed in young people with
generalized sz to aid classification and to detect a
photoparoxysmal response

T

Management Issues

Adolescence and seizures !5

= Transient deterioration in sz control
secondary to rapid growth and suboptimal
AEDs lavels.

= More frequent laboratory evaluation of
AEDs may be necessary until pubertal
d‘nan_ggs are complete

...

Menarche and seizures !%

= Some women with epilepsy experence changes in sz
patiams at times of hormonal ucluations
= Manacche, cover thi mensinusl cythe and with menopause

= Catamenial epllepsy refars io seizure exacerbation
redated to the menstrual cycle

* Mosl common pattern is an increased tendency for seizures just
Ibirfore, or af e onsel of




Sexuality and epilepsy ﬁ

Al cornenanly i Bt control methods, including Normanal Corimmcnptines,

DATE fvices Of SUESIANCES, and iming Chigues, Can e uied By women

with epdopsy, but e choson of contraceptive method can be influenced by the
AED that is used.

AEDs inderTaring with Gf AEDs non-niwiering with DG

Adolescence behavior and 2

epilepsy
= MNormal adolescent behavior can be unprediciable
and inconsistent
= Seizures may affect cognition and emotional
= ﬁaﬁuusdhEDs nﬁ%mmdﬁmh
cognition and physical abiliies
= Irritability, with balance or coordination
mﬂm may secur if AED blood levels
- Mmm_mm

Independence X safety for
adolescents with epilepsy

= Alcohol and drug abuse and destructive behaviors
may be common among adolescents

= A driver’s license is regarded by many
adolescents as 1o fresadom and
independence - stale laws vary

» Sports with the potential of head injury should be
undertaken with caution - activities that may
result in injury if a ssizure occurs should be

= Showers should be encouraged over tub baths.

ng

Pharmacological treatment
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Management dilemmas

Sodium valproate — drug of choice
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Thank you! Obrigada! Gracias!

57



e AT AT FATAT AT FATATATAT O

VERIANO ALEXANDRE JUNIOR (BRAZIL)

SEIZURES IN THE ADULTHOOD

Classification and semiology:
Seizures in the adulthood

WERAND MIENANDRE IR

Intfesucse

« Epilepiia oooime e qualguer idsde;

+ Doomingia asponbinga oo crises opilplicas econenies;

« Simomas de ancrmakdades corsbmis funcionais  aloy
rsbruturass

« Demacpuilibic enire o3 fenbmencs eldinicos colulares de
SR @ el

Epsdamiciogia

A inodéncia de epilepsa waria do 24000000 a S3R100.000
eSS0 A0 and 8, & prevakincs apnormads 4 de 60 mihdes
o8 DEESOAE A 1030 O Munds,
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Epdepsias focais

+ Dicoebecin i CHiS4S G 36
A £ UM grup localtrads
e neundinices;

= A alvidace anorml pode e
POPRGET i SOl CROR vz
mats culras reghles do cinben;
+ Manifpstagses clincas
dependem das droas
Beomatidas.

fsiopaloigico
-
v
-
Etiologia
+  Criploglnicas (~50% dos casos)
v diophticas
+  Sinbormddicas

Epdepsia Generalizada

+ Epilagsins ganaraizadas

» Ooomincia de crises que os
i GO SNCIOrLEaES

v dlnied di Slrodade paroCHich
@M BMECE 04 hamisinios corebras;
» An manilpstagtes clinicas 580
bastani CArCInriSHCas, Com por
anEmplo, orises de ausinoia
miockinicas, sspasmos, Idnicas,
altnicEs. biremo-clinicas,

* Apreseniam mais frequentemnis
causas determinadas
gueneticaments.
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e A1y

it by

ol | | (] h
v =FryEs L
e Al iy
Diagndstico

+ Predominantemante clinio,
baseado na histdria cinkca o mcame
Tisaca;

= Diagnéstico diferencial com
distirtios candiaccs, pslcokigioos.,

Diagnastico dfarancial

Videos
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Samiclogia

Las crisis
epilépticas

1ir~
LR

O homdnculo e Penfiekd

AUTas

Farslming clal Subjilveg Guib poch pRcocen umi criss
obsannel

# KUK HHTO-SEnaitivas
® hurEs visuss

= Ruran suddaan

* Buras offatheas

® huras EuiSativas

= Auray autonimecas

o Ay sbdominais

= ALl Pk
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Videos

Comgpromedimanto da conscidncia

Pode ser a principal manifestacio (orises de auséncia) ou
ocormer associada a fendmenos motores (parciais
complaxas e generalizadas).

Videos
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Automatismos

Atividade mobora repelitiva, mais ou menos coordanada,
geralments acompanhada de alteragdo da conscibncia

Manifestagbes Moloras

As mandestagbes motone 10 MUAD carstienstcas de Uipos especifioos de
Cris, Cujdd Maniemagdes vanam desds movamenins relatvierents
ST HIE AOREMETECI0 M COMpheE .

» Crigard s inieis

® Crises chbmicas
& Crises bondcae
& Crigid variivis
= Crised pdndoo-chbnicas
» {rises hipermogoras
= Crises pskcomaoboras.
ipasmon.
Crines geldsticas
Crines atfsnican, mbdtica, , acimdtacan, t
Crines afisicas

Videos
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Videos

Crited S8 loba Memporal

Videos

Crises Perisihvianas
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Videos

Crises pariatais

+  Citeirk parciats dmphes snaithvin

= FETHMTHE, Pori e D eIt SEnaapies oloroaas
= Fendmines regatsed slasi, Somabignosd, virhpem
- Sintomay pals propagacio para lobot frontsl, tempersl ou occipfal

Videos

Crises occipiais
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Videos

Videos

Caso Clinico 1

Crise de origem ndo epiléptica

66




Caso Clinico 2

Crise de origem epiléptica
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CARLOS SiLvAaDO (BRrAZIL)
SEIZURES IN THE ELDERLY

Seizures in The Elderly

oo L Y &

The Elderly

“The ageing process is of course a biological
reality which has its own dynamic, largely
beyond human control.

The age of 60 or 65, roughly equivalent to
retirement ages in most developed countries, is
said to be the beginning of old age..."

w Wi nd heoitfuls Sureryopniegdnotder iy iedes. il

¥OUNG CHILDRENM AMD DLDER PEOPLE AS A
PERCEMTAGE OF GLOBAL POPULATION

S0 Ted IO 19EE  TWRD DD I0M  IOE0 2030 1040 0
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Incidence of Epilepsy in Elderly

] F] ] ] (] ¥ E] '] w (]
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Incidence of Epilepsy in Elderly

Incidence of epilepsy in developed countries

Incadanca100,000

- B BB E B

100

=04 = DN = losand

Iy T e s L ———

Incidence of Epilepsy in Elderly

e | Denmark
1 A 1977 - 2002

e, L WL
A

b efieem 4 i of e, | 060

i i i i T B A
kil voa o T dpalkopes chagnoes
Chrndoraen J o ol - Epdepay Son X007

Incidence of Epilepsy in Elderly

* Brasil:
= Elderly Population:
2000 - 8,6% 2020 - 13%
* Campinas and 53o Jose do Rio Preto:
= &0 years or more
= Active Epilepsy Prevalence = 8,5 / 1.000
= "Treatment Gap™ = 51%

Mot AL o o - plps 0T

70




Why they have more seizures ?

ncdence of ppdepty i 8 racily diverus, comeTesty-duerling sdery cobort: Rty from e
Tinueen apang tudy - LIALE sldedly 3 70y Meons URA Hursmn AL of o - iy S X508

3 it s o Lo
|

i
|

!
|
i

Epilepsy in the Elderly

" Main lssues
= Challenging diagnosis
= |ncrease risk of trauma during seizure
= Potential for boss of functional independence
= Cognitive dysfunction ks wsual and could be Increased
by the effects of seirures or side effects of medication.
— Increase susceplibility to side effects
— Various drugs in use for treatment of comorbidities
= Patlent condition Is more Important than age

Epilepsy in the Elderly

Concomitant Diseases %
Hypertension &4
Cerebrovascular Disease 53
Cardiophaty 449
Diabates P
Cancer 23
Co-medications Me

Types 0-15%
Mean &.7

Conpessive Ty KL 450
Paemuaary AT o i - Wisarviogy 1004, e Aj ol of - Meumsbngy 208

Epilepsy in Elderly

AEDs + Co-Medications
4 291 nursing home residents using AEDS - USA

Category Use with AED (%)
Armidepreisanty 189
Angigiychanics 1.y
Banipodane pirs 14
Thrgrodd Medacatkons o
Asmucidi (1]
Calzism Channel Blockers 63
‘Warfarin 59
Cimatiding 25

L T or & = Fsigeiis Tt
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of Epilepsy in the Elderly

1

% Oichamic Stche
B Hermarnige Svake
W Heasd Trauma

B Uniksorw

B O

By B v 1 gy Ak

e b g -

. i | i 4 T N il

Epilepsy in Elderly

Types of Epileptic Seizures
R

& Crmphan Pl
- Wl Pariad
B Unchianad Parsl

[
B Gpraralued [ oni Clore

Epileptic Seizures in the Elderly

Adults Elderly
Seirare Type manyGTC e
Lescation of Feus weenporal {rontal/ parietal
Frecpasncy waripkde by
Aura woill delined U pecifar
Automatisms sl rane
Pos ickal brief proforged
Potentisl to Harm ey high
Seirere Conbrol wariakde usually ey
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ilepsy in Elde

Why the diagnosis is difficult ?

® Fall with Loss of Consciousness
® Syncope 7
# Epileptic seirwne 7
# Head trauma ?

B Transient Confusional State
= Complex partial seizure
® Long post-ictal confusion ¥
» Dirug side offect ¥
& Non camvuliive atus epileptious 7
» Metabolic disorder ?

Cooperative Study VA # 428

128 epileptic patients

Initial Diagnosis %
Altered mental status 42
Confusion s
Blackout spells 29
Memony disturbance ir
Lincope 17
Dizzirsess 10
Dt 7

Ao Sy bl AN
Bty BT AT & - S i DU, R A 1 8 Aepnime A

VEEG in Elderly

44 patients > 50 years admitted to Epilepsy Moenitoring Unit
Mlean length of stay Video-EEG = 3,8 days

ICTAL EVENTS ]
Epileptic Selzures 49
MNon Epileptic Seizures 29

Physiolagic 15
Psychogenics 14
Epileptic and Psychogenic 0.4
No Events 14

Mipflnte o ol - Epsasda N0

Non Epileptic Seizure in Elder

Late onset psychogenic nonepileptic attacks
x Early Late

Onset Onset w
Murribser of Casid 241 26
Flale 3 a2 0,023
Concomitant fpiligay 19 26 030
Astecedent seosal abune ] 4 0,003
Ankecedent physacal abuse e 15 2173
el RTALMALE Expifieis m FE] 0,754
Falth-relitid raumasic spinisnoe 4 a7 (i1

Cursclen ¥ o o — Newroiogy 708
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Epilepsy in Elderly

B Which diagnostic tests ?
» EEG during sleep —» VEEG
# ECG - Holter
# CT at Emergency Room and/for MRI

# Evaluate others probable diseases
[presence and severity)

Epilepsy in Elderly

Elderly Mormal EEG
* Background activity 9 Hz [+ temporal e « left)
= Intermitent focal sbowing {no more than 1-2 % of record)
= Benign Temporal Trangients of Elderly
= Theta (17 a 36%) and/or Delta (12%)
= Abrupt onset of sleep with frontally dominat rhwtmic delta
activity, reduced number of grapho-elements of sleep
= Benign Variants
= "Wicket spikes™
— SREDA [Subclinical riwthric edectrographic dischange of
adult)

Epilepsy in Elderly

Normal EEG

L 67 5. maly

® = ma B @ =

Foew | Dbt o g ol e o bl iy
o = i o vk ey

BR, 5 3. fevuie Fobria 0l o @l - Wemorodagy 305
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Antiepileptic Drugs in the Elder

¥

AED Hepatic (%) Renal (%)
VAL 55

Caz

PHT >90

LT 90

FB 75 25
TPM 30-50 50-70
O mibd 45 45
GAB 100
LEV 66
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B i iy

Clinical Trials

LTG 25 =+ 500 mg/day x CBZ 100 < 2000 mg/day

Age = 65 years, recém diagnosticado, randomized, double-blind,
multicentric, parallel group, 40-weeks

TG CAI

Humber of cases a3 a2
Completed the d0-week % L
Selqure free 5I% 5T%
idverse events withdrawal 143 5%

Supire E o o' - Epdapea 107

Clinical Trials

LTG 25 = 500 mg/day x CBZ 100 < 2000 mg/day

Lamairagin: Carhamascpine
LE LIl im0

Subsprcns with sy LI ERET] B0

g deldled adveieg g
Dhiancs 13 14% 0 BIMFEY
Rash5kas mesctemn 3 (%5 [ R
Headuct T R% MRS )
Scmmobenon furdat oy

Bypersminis 7 (M) 9 (M)
Actheranstigue @ HFE)
et s TR T (M5} B n
Dhasvhea 4485 503

Supiry E o o' - Epdapes J07

Phenytoin
o B T -
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Phenytoin in the Elderly

Individal totel phenylain sérum concentrations in 3 suhfects
with ot deast 10 phenptaln concenfrations
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Lamotrigine in the Elderly
=] &

e | vy ity Vinavag Auduits =
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Levetiracetam in Elderly

Liviliitas SLW gl s Y gt

Table 2 Dose-Related Reactions Associated with
Individual AEDs (Most Commaon dssociation]

CEZ and PHT
CHZ and 000

e v thmia

Hyfi

25 ar

i TRk

CEZ, PHT, and PHE
CEZ and PHT




Epilepsy in Elderly

Reason to Choice the AED

* Potential to Drug Interaction
* Side Effects Profile

+ Global Healthy Condition

* Evidences, Clinical Trials and Day-to-Day
Practice

What is the best AED ?

Evidences, Clinical Trials and Day-to-Day
Now in Brazil

12, Lamotrigine or Gabapentine or Carbamazepine
22 Valproate or Qucarbazeping o Topiramate

32, Phenytoin or Phenobarbital

Epilepsy in the Elderly

= Dptimize the Treatment
= Choose AED with adjuvant side effect to the other
comorbidities [ drugs
— Start low, increase slowly
= One daily dose, no more than 2
= Many small side effects could result in a big
problem

= Always ook for not informed side effects

Liverpool Adverse Events Profile [LAEP)

i b | | 2
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Don't forget ...

W Make clear:
& Goal of treatment
» Angular use of AED
& How to deal with the seizures
» Nowd of active life, if possible independent

W Make easy
® Treatment schedulbe
» Medications bax

W Bring ALL medication package in use at next visit

No more seizures. What to do ?

= Sgirure Free 7
= Selpure free after 1 yeor &1 - B9%
= Only 1 - 3 seiperes in G8% patients
« AED Withdrawal ?
= Mo clinical trial, but the caune by il present and reurcplsticty is
almast pevo
* Kpep AED
ndependent Lite
& Try 1 e previous way of ke
= Dus st el i eCn il FeATilons Becaiie the Tamily ak bhoe thism

Epilepsy Surgery in Elderly

Medically Refractary Epilepsy
+ Lasionectonmy
= If possible, abways

+ Anterior Temporal Lobectomy
= Same indications and almost same results
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Epilepsy in the Elderly

Jose, 76 years old

= Probable seizure during sleep last week
= MRl and EEG “normal” for age

= Arterial hypertension well controlled

= lesartan 50 mg/day, aspirin 100 mg/day
= Veery active and independent life

Jose, 76 years old

Possible Epileptic Seizure

What should we do 7

= Define as a epileptic seizure and high risk of
recurrence ?

- Look for other causes of “seizure™ ?

= Try a “therapeutic test with AED”™ 7

J

)se, 76 years old

Possible Epileptic Seizure

What | did ¥
1. Investigation other causes loss of conscience

2. Epileptic seizure not confirmed, so do not start
AED

Origntation to patient and family what to do in
case of another seizure

4. Do not drive for at least 30 days

3

Epilepsy in the Elderly

Beatriz, 82 years old

= Rare partial complex and TCG seizures since stroke
two years ago

— MRl sequel of right media cerebral artery infarcts

= EEG show activity on right temporal lobe

= Discreet right hemiparesis

= Diabetes, arterial hypertension, dyslipidemia,
osteoporosis, peptic acid reflux, insomnia, depression

— Metformin, hydrochborothiazide, sinvastatin,
clopidogrel, omeprazole, clonazepan, citabopram,
bisphosphonate (8 drugs)

— Phenytoin 300 mg/day
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Beatriz, 82 years old

Symptomatic Localized Epilepsy

* What should we do ?
= Adjust PHT dose ?
=Change AED ? OXC 7 LMT ? VAL ?LEV?
— Supplemental calcium and vitamin D ?

Beatriz, 82 years old

Symptomatic Localized Epilepsy

*« ‘What | did ?
= Started valproate 250 - 500 mg/day in 30 days
= Reduced phenytoin. Stopped it in 30 days
— Vitamin D 400 iU daily

83



e T AT AR EATATAT AT AT

AsLA PITKANEN (FINLAND)

CIRCUITRY MECHANISMS IN SYMPTOMATIC EPILEPSY

W

Maolecular Mechanisms
- Symptomatic Epibepiy -

Asla Pitkanen, MD, PhD
E iy Rl dech Liboraery
A Virtaren Ins btuie for Molecular Schemoes
Unksevsity of Eastern Finland [LIEF),
Kuageg, Fnland
E-madl; gils piticanaen Syl

Contents

1. Introdiscteon - The Challeige

1. Target Identification - "Omics

3. A Journey froem Array to Functional Characterization
of “Epileptogens”

4, How To Get Further

The “Driving Force”
= Failed Antlepil-opmg::ne—sij Trials in Humans -
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ldentification of AEG Treatments
= A 5-5tep Path From Lab To Clinic -
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L. Target Kentification — 'Omics

1. A Journey from Array to Functional Charscterization
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4_How Ta Get Further

Anatomics of Acquired Epileptogenesis
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Epigenetics - Definitions

The interaction of genes with
their ervironmaent which bring

the phenatype inte being e
[Covwad Hal Woddingten, 1940/ "' -
Mitotically andfor melotically 1f 7

changes ln DNA seguancs
Rk al, FI0E)

heritable variations in gens T. Tﬁqh
expression that are not caused by M -

Structural adaptation of repa——
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Epileptogenic Molecular Rearganization
“Epslaphogersmes
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Contents

3. A Journey from Array 10 Fundtional Characterization
af “Epileptogens”
s uPAR intersitome &5 an examgle

4, How To Get Further

Identification of AEG Treatments
- A 5-5tep Path From Lab To Clinic -

—
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What i the fundtion of Ehe gene?
* bioinfiormatics
= PubMed search

Dvees theie Function asseciste with epilepsy
= generation of transgenk; mice
o phenatype
o eCuitry responde to epileptogenic injuries

LI BN ST

Modification of “system® during cpileptogenesis
& prgal-of-principhe trial

Preclinical trial

Clinical trial

Cantidate Epileptogenes

CystatinC

Urokinase-type plasminogen sctivator

Secreted phosphoprotein 1 (esteaponting
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Gene ice-fishing in March 1999 (Kuopio, Finland)
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- Previous studies -

uP# and uPAR sgression
during the 2 wh post-5E in rat

also in human epileplic tissue

- Question -

Does uFAR interactonme
modify tissue remodeling after
epileplogenss inury?
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Hypothesis

“Bad gene” in UPAR sysiem
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L= phenclype . '
Y
Progression
“a ’_r.-'!'
Risk for epdepsy 1
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Latency o 2nd Spda
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uPAR /-
Increased Excitability and Bahavioral Activity

PTZ Seizure Behaviaral Testing
Thrashod Test
el G5 = mciadied Bclivity if opan-fkl
= pood lpaming of conbaxtual fear-
conditioning
» igebtial maony nomal
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SRPX2 Mutation in Humans
Sushi-Repeat Protein, X-linked 2 (UPAR ligand)
« Mgl YTIE HIZTE

10

455
Ralandic spilepay with bl | Rolandic epilopsy with speech
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Summary |

Mutations in uPAR system
associate with epilepsy or increased
seizure susceptibility
in mouse and human




Next Question

“Bad gena” in uPAR system

i,
“A Risk for epilepsy 1

after brain injury
*5E
«TEI
Study Design
Operation
and KA
injection
SE perurmence of HEeNiEnetE BTUTY
&8 h (vEEG) 0 o (20T viceo-EEG)
Sewnrity of S8 Spariaracas selzure

i.h. Kainate Model

Kainaly ingaction

Bouilgen! Vol Nnrowtarin 10 RN F1ES0 Latiees of @l Meuesbesd D 2010 12171 9910

Usipuiblishisd dats mol incheded in slide handowt
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Candidate Epileptogens - Summary

1, Mutation(s) in uPAR-system associate with epilepsy

2. uPAR-gystem affects several companents of post-injury
circuitry reorganization

9, uPAR-system has a deease-modifying effect on
acquired epileptogenasis

4. What are the downstream molecular mechanisms of
uPAR-system aclivation in post-injury brain?

& How are the interactions with othar components of
proteciytic system coordinated

6. Drug targets and biomarkers?

$ e —

What is the function of the gene?
* bloinformatics
* PubMed search

Does the function associate with epilepsy
= generation of transgenic mice
o phenatype
o eifcuitry response 1o epleplogenic injuries

LR LT R S

How To Get Further?

QO Define the clinical need
O Find a target: Mypathesis-driven or nat?
O Functional snabysis: Do not give up

O Optimization of procf-of-principle and preclinical study designs
O to avoid false negative findings

O Definition of oriteria to mowe from b 1o clink
O to comvince the cliniclan
U to comvince the regulatory officer

O Can the target be used for biomarker development

& Contribute to cfforts which aim at ensuring research funding

Epilepsy Research Group
Al Virtanen Institute, Kuopio, Finland

[ 1 . of Finlard
PNSE B rnar R Graup Anslumy
R .mlmT-:hn:Iqul_
Prorl, D4 G iy "
L = MENINOS (B2 MAOSEIY
# BN (EROUREN LEH-CT- 2006 00T E1E)
Alsherimar Revesrch G oug « CURE fUiA)
Prof, ekl Taniis « 14 EphGEMeE
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FERNANDO LOPES DA SitvA (NETHERLANDS)
NEURONAL HYPEREXCITABILITY: BIOMARKERS OF EPILEPTOGENICITY
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CHRISTIAN BIEN (GERMANY)

RASMUSSEN’S ENCEPHALITIS

Rasmussen encephalitis
Survey

Rasmussen encephalitis

Some basic facts

on Rasmussen encephalitis
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Rasmussen encephalitis
= Three basic facts -

Rasmussen encephalitis

Presentation

Rasmussen encephalitis
» Characteristics -

Rasmussen encephalitis
= Natural history -
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Rasmussen encephalitis

MR gourds: A, R.-H., ;.6 yra

Rasmussen encephalitis
- Patient T.,P.,", "04.08.1981: MRI coursae -

Rasmussen ancephalitis

Diagnosis

Rasmussen encephalitis

]’H”H&EEIE'\ia\ lliJFth!'\ and treatment of
Rasmussen um‘uph:ﬂllis.

A Eurapean cofiscasis datément

0 e, T, G D T T Rl T —
B baegura, ! L4 Villemrn,” K. fpmvalicn” sl £ L. Biper
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ot s NUMER
Rasmussen encephalitis
- European Consensus: Diagnostic eriteria -

Part A (50} maar be Sabiled)

Part 8 {1 mant be fefile

Rasmussen encephalitis

Pathogenesis

Rasmussen encephalitis
GluR3 antibodies

Rasmussen encephalitis .
GluR3 antibodies

ENEEEEEEEE ETEEE 2 ETTEEE 00 T
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Rasmussen ancephalitis
Epilepsy surgery

Rasmussen ancephalitis
Three examples for brain biopsies

T cell cytotoxicity

Target cell

WA i

Fai-k

Apoptosis

Rasmussen encephalitis
Cell loss

100



Rasmussen encephalitis: Pathomechanisms
- Cytotoxic T cell attack against neurons -

Wi . MU
Rasmussen encephalitis: Pathomechanisms
= Astrocyie 0SS -

Rasmussen encephalitis: Pathomechanisms
= Cortical astrocyle loss -

- e _:’_'. ‘r .-.

AEpET——TTT T Y
Rasmussen encephalitis: Pathomechanisms
- Cytotoxic T cell attack against astrocytes -

o
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Rasmussen encephalitis
Treatment

B NUNER
Rasmussen encephalitis
- Its two faces -

The drug-r
apil

[ THTTY

Rasmussen encephalitis
Conservative treatment

e B Vsl g O e G, JO1

e 1" 1Y
Rasmussen encephalitis

Functional hemispherectomy technigues
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Rasmussen encephalitis
Consequences of hemispherectomy

raarirara an fior Wi
B § iy B, 08

Rasmussen encephalitis
= Natural course and expected effect of immuno-ix-

Rasmussen encephalitis
- Therapeutic consequences -

High-grate

Try immund-ta
If et iy
(COFetader LD BT

Rasmussen encephalitis

Summary and outlook
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Rasmussen encephalitis
Summary and outlook

Disease cause?
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Marco pe CurTis (ITALY)

ICTAL AND INTERICTAL PROCESSING MECHANISMS

Ictal and interictal mechanisms

.I STITUTO
( CARLO
BESTA

Marco de Curlis

Unit af Neurophysiology and
Exparimantal Epilaptology

Baos b Rewarch prion tes oo
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interictal | ictal

sictal wvents = seizunes

=imerictal state = the condition of an "epleptc” brain
betwinen seizunes

«gafined by clinical maans

+assessed by EEG (and other diagnostic tools?)

+the identification of imerictal-ictal EEG patierns has a
deagnostic and prognostic valua

«the study of the mechanisms of iclogenesis (and the
interictal state) is usefull o develop new therapeutic

strategias m
interictal / ictal
Ebectopstrysahogenl moirety
sntental Bapdes
‘I actratien

spynchronenron
seairokalan Rt

e mraariosrs of iciogansesis 7

Mg
ssaroiogcal [CPE = only TOG)
o

Irlrictal e

sali m

interictal | ictal

bttty Baddogplinl Bethedy
el apdons
‘s aciratien

swynchrongnrion

indaricial 50

slaln m

study of ictogenesis in focal epilepsies

+ video EEG recordings: electroclinical cormalates

+ intracranial recordings: direct access to cortical
generators during pre-surgical studies

+ animal models: test hypothesas on iclogenesis
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focal interictal EEG patterns
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interictal spikes and pre-ictal state

Pra-icial pafems may comelate with
= ganicegarmae of inbarscial spikes
+ @ maried decreass in interictal spike requency
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identity human intracranial EEG imarictal-ictal patterms
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in sxperimental models of spilepsy
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prodictions and hypothasia 10 be verfied in humans

G
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Continuous Electroencephalographic Monitoring with
Radio-Telemetry in a Rat Model of Perinatal
Hypoxia-lschemia Reveals Progressive Post-Stroke Epilepsy
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isolated in vitro guinea pig brain
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human post-surgical tissue in vitro
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Seizure prediction: the long and winding road
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RAMAN SANKAR (USA)
EXPERIMENTAL MODELS OF EARLY SEIZURES GIVING RISE TO CHRONIC EPILEPSY
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AsLA PITKANEN (FINLAND)
MOLECULAR MECHANISMS IN SYMPTOMATIC EPILEPSY

W

Circuitry Mechanisms
- Symplomatic Epilepsy -

Asla Fiticanen, MD. PRD
E plepriy Risparch Laborilory
AlVirtanen Institute for Molecular Sclences
Unkwerity of Lasters Fanland U},

Contents

1. Intraduction — terminckagy and challangs

2. Post-traumabc eplleptogenesis
+ Model
= Circuitry reanganization and its dynarnics

+ Seirure onset region
+ What naod?

3, Digcussion Points

4. Future challenges

Epilepsy - Introduction

“Syndroma®

Epilepsy
A disorder of the brain characierized by an enduring
predisposition o generate epileptic seizures and the
neurobiclogic, cognative, paychological. and soczal
consaquance of this condition. The definition of epdepsy
requires the ecowmence of at least one epileptic seizure
Fishor o ol (LAE Task Force, 2003

Epileptogenesis

The development of an epileptic disorder implies abnommal
mauronal reovganization occurting over a long peviod of lime
following a specific carabral insult

Engasl Je, 7959
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Epileptogenesis

The development and extension of tissue capable of generating
spontaneous selzunes, Including

= Develop of an epileptic condition

& [Progression after the condition is established

Antiepileptogenesis
A process that counteracts the effects of epileptogenesis, including

= complete and permanent reversal of epilepsy such that no
sedzures occur after treatment withdrawal

Treatment - before Treatrment - after
4 antiepileptopenesis 4

.. | Recurrent selmres |
| lepilepsy} |

Acquired Epileptogenesis

Human @udaes.
= pRiology-specfis studes

P ol ol Cobrosia X080 berol P L}J30
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Epileptogenesis

- Wihat |s the eritical molecular and eallular pathology? -

- Whera? -

Contents

2. Post-raumabc epileplogenasis
+ Madel
= Circuitry rearganization and its dynarmics
+ Seizure onset region
+ What neud?

3. Discussion Points

4. Future challenges

Animal Models of PTE

Pidnes and kcisicsh, J Rssolrsuma 2008 352 241-61)

A metals
« Fe. Al {Ca)

O cortical undercut

(3 percussion iy |
i+ parasagitial i
= lateral i

L

| B, 3005

Fluid-Percussion TBI

Mhchuionn i ol Wassoarenne RS 2810 FI0 A4
) H *;
=

= PubMed uid percussssn njury” B8 publcatons (2010}
= mosl widely wassd madel of TBI
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Cumuative % of Rats with Epilepsy

DCiada from 2 svpermesnis

%

Secondarily Generalized Seizure in Rat with PTE
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In PTE model spontaneous selzures
are infrequent!

Use of seizune threshold as a surogate for
epdeplogenesis




PTZ Test

PTZ administration

sGam -2pm

= 30 mghig or 28 mghig, Lp
= under vidso-EEG coninod

Markars of hypersxcitability
< lency b e 198t gk
= iptal numbssr of spiles: 80 miln
= fotal numisss of epileptiom deschages (E0) }M-P‘I:'
= time 1o cooumencs of first behaviomnl events

Indicators of Lowered Seizure Threshaold

Rats with TEI
Lalency fo the Number of spikes Mumbser of EDs
Tt Sxpls =] Pt B o

1200

1000

L
PTZ 25 mohg PTZ 25 mgig PTZ 25 mphg

e wintl of ol P—mlm"ﬂlmﬂ

Summary - Epilepsy Phenotype
Post-TBI vs. Post-5E

iyt -1 Py

B 500
ey

el Menes Fequency g i 1y i iy
e e st el 1 e & i,

Sy rights e it bghen o 5T Bghis on
reaponse o AL * o
TNy el o o
Bvreg ke g i L]
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Contents.

2. Post-traurnatic epileplogenesis
* Circuitry reorganization and its dynamics
* Seizure onset region
* What next?

3. Discussson Poants

4, Future challenges
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Does Location or Size of
Cortical Lesion Associate with Epilepsy?

Each Injurad Animal is An Individual
- Which one develops apilepsy?

TraLmati beais njury thet ol with lateral FR1

Distribution of Pathology in Rat PTE

BEB damags
Menrcaagnanasion

Ghosis
+ inflsmmation F
Angiogarssis « yrilatoral
Axonal iy v GO
+ PppOCAMELS
+ thaalamas

Hippocampal Pathology
and Epilepsy?
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Loss of PARV-ir Neurons in the Dentate Gyrus

Progression of Pathology in Dentate Gyrus
P
=]

¥ S P

Electrophysiclogy
i - progressive loss of

! .':T, phasic inhibition of

P dentate granule cells

= at & months also
contralaterally

Granule Cells Receive
Less Spontaneous Inhibitory Synaptic Inputs

et poas- TR A& marrhs poat-TRI
A A T
e o T ey e
e T —n ™ ! '
Wy rmre oz Wmrrmoess
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Hippocampus and Dentate Gyrus in Rat TBI
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Post-Injury Changes in D,
Ipsilateral HC

Hyparaxcitability
atl 12 months

Early Changes

-

- s
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Dav vs. Mossy Fiber Sprouting
HC Ipsilateral to Injury
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Hyperexcitability vs. Mossy Fiber Sprouting
HC Ipsilateral to Injury
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Hippocampal Hypometabolism

L% 5l

L] L] ne ko
Ipsi HC CBF [ml1DOgiming

iyl # | el il P oty P81 011 b T3 Mavmied 48 0 Wetrmema i FHLT) S0 2

Conclusion

Magnitude of diffusion changes & development of hypometabolism
in the hippecampus
assaciate with later development of lowened seizure threshold

Cortical Pathology
and Epilepsy?

= the Size of Cortical Lesion Associated With Epilepsy?
Bregeras 14 mw Bregera -5 & me Brepra £ B mm

ECOEC P

Kaargrindngit o d ik, F pirges By 331 6:501] 31 87 499
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Is the Size of Cortical Lesion Associated With Epilepsy 7
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Cortical Lesion and Lowered Seizure Thrashold
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Is the Location of Cortical Lesion Associated With Epilepsy?
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Thalamus
and Epilepsy
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Thalamic Pathology T months Post-TBI

S LG WA P (R punputsand

Increased Thalamic Blood Flow in ASL T months Post-TBI

) e s gy FEO0 TY TIE0-GTTM

Contents

2. Post-traumatic epileplogenesis
+ Saizure onset region
* What next?

3. Discussion Points

4. Fulute challenges

Where Do Seizures Begin?
* hippocampus
* cortex
+ thalamus
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Contents

3. Discussion points

4. Future challenges

Epileptogenesis
v,
Recovery

Somato-Motor Recovery

Composile NewroScone

3 -

] Control
25
W o
E
18
é 15 [
5‘ "w
g4
[ s = .
24 h ik T wh i
Tima freem TBI

Post-TBI Brain Faces Many Challenges

A mﬂ SOl i ﬂi‘“ﬂ &l EI'I:\.I:I T Mg

L piaspinge ners Lgipay
L T T T

"epileptogenesis” vs. “repair”

P i 0 il el 0 B Sl 3 31 4

127



Translation

Circuitry Reorganization
- Hurnan PTE -

Hippocampal Damage in PTE

b o il , VI, St ol @l 2008

r "."'QT .I
P s da )
&

s \
; oan |
o
& ol o (hilus, CA subfelds )
= massy fiber sprouting
Axonal and Myelin Injury
DTT in Post-traumatic Epilepsy
Porforaim gairmay
s Abr ragrber £
e - e bength 3
iy wpdume
by ghpnainy £

- rvrding o4 | s FOO¥ Al 51 e S0
=

Blood-Brain-Barrier Damage
Human Post-Traumatic Epilepsy

Wolume jem™
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Future Challenges

* to continue to develop clinically redevant animal modets
which respond to clinical needs

+ to understand the cellular and network changes that are
crtical for epdeptogenasis and their molecular basis in that
particular syndrome

= functional analysis of molecular findings
» apllepsy ve. co-rnorbadity
+ apileptoganesis vs. recowery

= can largets be generalized?
+ gut-of-the-box thinking

Epilepsy Research Group
A Virtanen Institute, Kuopéo, Finland

Funding
MME Resnarch Geoup » Asaadarrey ol Firdaendd
1 A Lirtangs bastituse » Sagrid kb Lounditon
Prof, DI Grishn v The firnnh Technolagy fend
» B (U] [L5H-CT. O06-037115]
Mchuirar Biriaarch Batup = CORT (REL MY

« EUIRE
Prol. Heikki Tasils
[T — = BN Fpla
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CHRISTIAN BIEN (GERMANY)

PARANEOPLASIC ENCEPHALITIS AND EPILEPSY

Immune-mediated epilepsies
with special emphasis on
paraneoplastic syndromes

Sac Pauka, 25.02. 2012

trprkerhss BARK

Immune-mediated epilepsies/paraneoplastic
Cwverview
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Liprherhus s MRAKE
Immune-mediated epilepsies/paraneoplastic

The syndromes

Ergrkenhps BARE
Immune-mediated epilepsies/paranecplastic

= Syndromes -

infrapl i

Erprkerhgs AN
Immune-mediated epilepsies/paranecplastic

- Potential paraneoplastic origin -

trprkerhss BARK

Immune-mediated epllepsies/paraneoplastic

Limbic encephalitis
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oo AR

Limbic encephalitis
- Diagnostic criteria -

i 4. g gy . B

o WEARR

Patientin H., G.

5 BRARA

Limbic encephalitis defined by antibody targets
Patient 5., R., /, Hu ab®, SCLC

Crgrkenhs MU
Encephalitides defined by antibody targets
- Patlent 5., R, 7', Hu ab*, SCLC -
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Liprherhus s MRAKE

Adult-onset TLE-HS after limbic encephalitis
= Inglusion criteria and methods -

£rprkpnhp s WAL
Adult-onset TLE with hippocampal sclerosis

Sacandany i
T

trprkerhss BARK

Adult-onset TLE with hippocampal sclerosis
= (Post-) LE subgroups (53%) -
Diefinite imbic encephalitis: M= 8 {24%)

+ Annormal CSF standard paramatar
« Bilateral hippocampal sclerosis: 1

B m Sy MOT

Ergprhenhgs AN
Temporal lobe epilepsy
- Hippocampal sclerosis -

Secondary hippocampal u! Mm 11 (2

B Sy MOT
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Ligrherhue s MEAKA
Immune-mediated epilepsies/paranecplastic

Encephalopathies

Encephalopathy
Definition

Crgrkenhs MU
Anti-NMDAR encephalitis
Features.

Crgrkenhs MU
Anti-NMDAR-Encephalitis
Age, tlumours




Liprherhue s AN
Anti-NMDAR encephalitis
Stagewise course

o of paleecis
Tk el |

113 0 @ 0 3N 40
Dy ol Fors! ot
OIS o el DA o

e o, s £ g ¢ s A v . frwn Bl e P

Ergrkenhps BARE
Immune-mediated epllepsiesiparaneoplastic

Pathogenesis

and role of
antibodies

Erprkenhs AN
Immune-mediated epilepsy
= Parforin-Granzyme B mediated T cell cytotoxicity -

Complement system
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kb MARR

Immune-mediated epilepsy
= Direct functional effect on receptors -

Immune-mediated epilepsy
= Reduction in receplor density -

Antibody-associated conditions
= Overview of autoantibodies -

i s AR
Limbic encephalitis
- Location of antibody targets -

—g a3 —————
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Erprkerhs BRAKN

Suspected immune-mediated epilepsies
= Antibody work-up -

hrrhuss BRARE

Antibody diagnostic in Bethel: LGI1 abs

i T p o SRR

I AhasH LA Cadl Dased assays g Dos- Bkt

Immune-mediated epilepsies/paraneoplastic
Antibody assaying within one day

[ —r ——— iy o st 4 o Lt
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. . . Cranherhue s MRAKR
Limbic encephalitis
- Frequency of antibodies (N=115) -

Ergrienhps MUK
Encephalitides defined by antibody targets
Immunao-pathology study

Autopsy or brain blopsy material

Alrtwsimar, 5 acute hypoaia

2 Dunn

wrarkeniies MARE

Encephalitides defined by antibody targets
T cell composition

trarkerhss BARE

Encephalitides defined by antibody targets
Cytotoxic T cells in encephalitis with onconeural abs

[~ =T
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o BLARE

Encephalitides defined by antibody targets
Granzyme B, CD107a in cytotoxic T cells

Crprhenhg s AN
Encephalitides defined by antibody targets
- CDB/CD3 ratio-

B g P00 i v kg R

Crprhenhgs AN
Encephalitides defined by antibody targets
- Cases with multiple appositions -
[ =
=]

5 BRARE

Encephalitides defined by antibody targets
IgG and complement
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Ligrherhue s MEAKA

Encephalitides defined by antibody targets
Abs to VGKC complex: MAFZ TUNEL

Ergrkerhaes BARK

Encephalitides defined by antibody targets

Ergrkerhaes BARK

Encephalitides defined by antibody targets
Discussion of this human tissue study

Ergrkerhaes BARK

Encephalitides defined by antibody targets
Summary of human tissue study

| - Cases with complement deposition on neurons -




Liprherhus s MRAKE
Anti-NMDAR encephalitis
= Antibodies bind, cross-link and internalise NMDARS -

Ergrkenhps BARE
Immune-mediated epllepsiesiparaneoplastic

Clinical management

Crprhenhgs AN
Immune-mediated epilepsies/paraneoplastic
Management pathway

Lrprkenhgs AN
Immune-mediated epilepsies/paraneoplastic
- When to do antibody diagnostics -

Histopathalogy
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T Y

Immune-mediated epilepsies/paraneoplastic
= Antibody work-up -

Crprkenhu s MRAR

Immune-mediated epllepsies/paraneoplastic
Suggested tumour search

s AR

Antibody-associated epllepsies
- Treatment suggestions -

trarkerhss BARE

Immune-mediated epllepsies/paraneoplastic
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Crankerhue s MRAKE
Immune-mediated epilepsies/paraneoplastic
- Summary -

Ergrkenhps BARE
Thanks to

Epilepsy Centre Bethel: Hospital "™

IWER, vl ey Prisgual disgs
16 s

Fripthiboamatic 8 Gl apbapiod
apslepiziogy 5
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ASTRID NEHLIG (FRANCE)
EPILEPTOGENIC AND NON-EPILEPTOGENIC ZONES IN SYMPTOMATIC EPILEPSY

sl

Epileptogenic and non epileptogenic
zones in symptomatic epilepsy

Astrid Nehlig
IMNSERM U 6566
Strasbou 8. France
nehliga@unistra.fr

Clinical data

[ I=*™  Data from the clinic:
MTLE patients (1)

O What do we know about the strsciunes invohsed In human
eesial iemnporal lobe epilepsy

o I TLE pathenmy, Sergtey Wmined 10 The Srvpgolbls ol hapal W Tpac10emey B sy
Ful sl el e FESETIIS OF [he Nergaal bobe 1 RECEIATY 1D WD Lhe

oiturderae of Jeihses

J Imiraceret [ o [SEEGD  whewe gritaoars e e
i Tom prerturad e ma bl e e e e v S ) s ey
O Tom e oo P o s rrafaed o BT o e i, ey e e ey
-
4 i

g e e it ] D e U ool Bl iy i b 1y 1 g
P B o iy o st Lot
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P
Data from the clinic:

MTLE patients (2)

o Symchronization and variable degrees ol coupling were alio
found between thalsmus and remobe cortical areas in BMTLE
patients

O ehe worgical progneniis b Betier in patienks with low vabset of thalame-
Trtical ooupbng 3t the et of seunes

J The extension of the spleptogenks networt o the thalsms o &
portieritial impactant tactor predating tungical progaadt

- i | m—— ks e g R i Sdareb

- — i i 1 HaPary

[
[ - PP

B e N i —— | iisiei R i S

ot L e

" L'_,__L'_"_"_ Data from the clinic:
cortical dysplasia

3 In focal conical dysplasia, surgery s most seocessiul i all
epileplogenic TEsuwe i resectsd
I G- Pl s il hoaveaten sl [t s OF Garigiems off At
E el ey, ik OeseT oo ol Gk povsl OF B of LHIuiTs i el wish
[ e
' Thet putend wh wedepresd of Shconcent snpost of the DIG-relaed T8l ugrad hud
wuiniiy @ e el oudarrar

Data from the clinic: diffuse
periventricular heterotopia

o In bilateral diffuse periventricular heteroiopia [BDPH), S5EG in
one patient shawed
B L el . vty Bt FobbGlias bl £ ALY it
et o oF harbrobages b TELDOTERY i peng Dot p raga
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Animal studies
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Animal studies

* Many groups studied how to modify/prevent
epileptogenesis in temporal lobe epilepsy

+ Mot many data available on other types of epllepsy

- |Review available studies on epileptogenesis and
prevention in animal models of TLE induced by 5E

% Inserm

The role of hippocampus in
epileptogenesis

" !I'lﬂfl'l . . . F
|- S— Use of antiepileptic drugs in -

experimental SE

o s i i mans b e g s
e ] = et T
s gaa v =y sy
Lrra e et )
5 Fimtany b =g
e g - g T
b e = e [
e R e
- = et iy
s R e e
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g s e ')
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b agem Amei s B = o el e

Brsir el wrte AICh mr e rarly

S B i b, | P s . armpars . e s sy R
Ehae e L A i (P e L S A, e S

# Inserm .
e Other therapies

* Immunosuppressants
= Rapammygin
= @ctson the mTOR pathrasy
+ JupphEel epilestagentiis iR penetic epilepsies in which the

FTIOR pattray is sctivabed [fubseroud scheren, comical dysplasia)

* Inthe KA and plocarpins moded rapamycin neduces inee
Trequency dnd mossy Fiber sproating

* Proconvulsants
— Atipameole: selective @yadrenergic antagonist
+ Mo alMect on thi Aumber of fitd with siiuies bul iedubid ieune
I mipporampal patholagy and meddy Rber sprauting
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Rale of growth factars ﬁ

= NGF BDNF anrd PGF-3

M rverm e e el s o B

e Lo W 1 ek &
Pk ] et S W S RO

+ gt i b 4G gt B g s e

P pib o A

i Inserm -
= -

Peptides

= MPY, somatostatin, dynorphin, galanin, substance P

— NPY:initial seleure activity triggers the expeession of BONF which
erdgnes The sagoessan of Ehe endagenous antiomsaliant NPy

= Owevpapressaon o MPY i thas hippocampirs by siencesral tranalertion
increases sepwre theeshold and delays the development of epdlepsy in
Erar kainate madel

7 Tnserm
PP e -

Gene modifications

*  Duwing the indtial insult, reorganization at the gene and
protein lewel

= This beads to Langely disturbed functional actisity

*  Problems
= oo b ety dhee oritical penes irvsobaed in the process?
= Bt the moment ol maty pathwin Bed pened hive Been identified

¥ !I'IIH'I'I'I
LT e e

The Cav3.2 gene

. [~ — | ] .l

| o 1 Pilacsrpins: 51 leadt 1o the
i I l . ’ | [ | . l ereemmpreiion of Cael ]
i
mam .

e i o
Owermprrsiion of Cawl T incraauet seuronal hypermscitsbabity
i Eanl 2 K03 i, epilnpay ot b setsrded and deverity Secreansd
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e Epigenetic studies -

Acetylation and metylation

——

e . R
* [Increased promoter methylation and sustained down-

regulation of hippocampal mGluR2 after 3£ in rats

e HAEE

= Increased promoter methylation of reedin in
hippocampus of TLE patients (maintenance of laminar
onganization)

L S et

[ Tnserm -~
[ —— -

The neuron silencing restricting factor (NSRF)

+  Alernatiee strabegy: try to identity the mechanisms
conkrolling changes in the expression of genes
+ Some proteing can control the expression of numenous genes
= Finafiiwn of e rotein oo Lise presnates i of The e
= Rt O e B Do S A el
+ One possible candidate: NSRF has the capacity of mmolling
about 1800 genes and is overexpressed after SE
+ This type of penes could pliy & eritical rob in switching penes
on or off and leading to epileptogenesis

B, 301 i St

Inserm -
=== Epigenetic regulation

= MRSF sl s phwsical binding b the Henl gess were sugmented aloer SE,
resulting in regeeaskon of MON1 expression snd HCN1-mediated curments
(ih.

= Chromatin chanpes typical of epigenatic pene repreion were appanent 8t
Ehe Hen L gt withios & weels 3lver SE

= Adminkgtration of decoy ODN: comprising the NESE DMA-Sinding
ipgapnon reduced NIGF binding o Henl, privested it iigesiilon, and
restoned B function.

= In vive, decoy NRSE ODM treatment restoned theta rivgthm and alesed the
inial pattem of spontanecus seaunes.

e 31| e i

[ Tnaerm

T e -

Conclusions on the hippocampus
* Hippacampus is irvolved in the sponiansous seirure circust

= Interventions at the hippocampal level can modify the dissase
= Redue spinee iequency snd wewverey

Mo treatment leading to hippocampal protection is able to
suppress the oocurrence of Spontaneouds seizures

* Do we need to protect other structures?
= Mone
= I CONjUInDTON With hipgaacampal peoiscion
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The role of other structures: study
in the lithium-pilocarpine model
of SE-induced TLE

Insarm
[* Anatomical MRI in adult rats (4.7 T)

TTERTL: s e

.-_.4'1-- . -
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Tt

=
=== Li-Pilo 5E: nevronal damage in

cerebral cortex of adult rats
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% Insarm

==—  Li-Pilo SE: neuronal damage in

hippocampus of adult rats
It Inserm -
AT e 4

MRI studies after Li-Pilo SE:
adult rats

# Pirihonm, entorhinal cortex

= rispid apprarance of b sgnal (6 k)
= high reactivity aned st irvaleerner of these sinectures. aer the
oraet of 5E

* Hippocampus
= nigral spperaring Leter (3648 b
— delayed and progressive enbancement: in frvor of 8 ucondery snd
DN gy Ol o kO ree s T

-~
MRIin PN21 rats

AN PNIE rats develop SE but only B0 beorns spdbeplic

Bl W81
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Other antiepileptogenic strategies

Inflammation and BBB leakage

’r Iln“'r“
s Inflammatian and neuranal déath in the -

lithilum-pilecarping model of SE

M bt H ot mvart o by dnnyrd sl rpgan
et B g s iy
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i
o SE-induced inflammation in P21 rats: -

Implications for epileptogenesis?

L,-} :

=
e SE-induced BBB leakage in P21 rats:

Implications for epileptogenesis?
1 e afteer F
FIl
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T Summary

Participation of inflammation and BBE leakage

in hyperexcitability and epileptogenesis

* Treatment with celecoxib

* In the B-pllo model celecoxib reduces seiure
frequency, duration, hippocampal degeneration

Could anti-inflammatory treatments and prevention |

of BBB leakage ba used as strategies against
epileptogenesis?

% Inserm -
-

T s e e

Role of the entorhinal cortex in

epileptogenesis

-

Non conventional
neuroprotection strategies

7 Inserm -
-

Modulation of damage by brief
repeated seizures: preconditioning

= Brief seizures do not induce leskons

& They modiy
= meuronal excitabdity (recepton, ionk channeh)
- ool survival, dvision and neurgnal connections |BONF, NGF, o
fors, c-jun)
» Beneficial or deleterious consequences?
« Comparisen of amygdala kindling (limbiz) or
electrashocks [brainstem)
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Amygdala kindling: lesions
P

g

Tha lstersl entorkingd comex is the only dructure not protected

=
. N— -
Amygdala kindling:

epileptic outcome

Shan-Pils rats Kiredhing-piko rals
Featts with recurrent
- 100 100%
Lakeny of oommenoe ; .
of Pecurnent ieitures bl e

* The protection of all structures except the entorhinal
cortex does not prévent Sseiiure ocourrence

= Critical role of the entorhinal cortex in epileptogenesis?

Simerd o ) b e Y

= ==

Electroshock-Pilo: lesions and epllepsy

= Mo structuns was probected

= Lesions destroyed totally the entarhinal and perirhinal
cortices

Recurment seliures occurned ondy in 20% of the rats, after
mare than 105 d vi 40 d in tham-Pilo rad

Entarhinal ;lndlufor perirhinal cortices play a key role in
epileptogenesis

# Inserm -
[ -

Use of antiepileptic strategies for
antiepileptogenic purposes:
attempts to identify critical

structures for epileptogenesis
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Carisbamate protocol
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Disease-modifying effect of CRS (90 mg/kg): EEG
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Effect of CRS on EEG: depth recordings and pharmacclogy
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Antiepileptogenesis: Which structures do we need
to protect?

B T b B St DRI DL T ek BRI (o Tl B0 L b 10 Y T OO TR

of w1k o nidale aprarkabie s maditing FRTL
b L T | PO
LA A0 el LRl o et
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Summary on the use of AEDs in
the lithium-pilocarpine model

= The putative mechanism of action of current AEDS is nat
suiffickent to expladn why some AEDs are protective and

others are nat

Carisbamate appears to be the first available drug with
aarikin g diseaie-moditying effects bt it mechanism of
action remains largedy unknown

7 Inserm -
[~ — -

Conclusions

*  Epleptogenetis i & very comples proces involving & maltipls
arvay ol cefhular and moksculsr changes

+  Up o hows, Soat SrEtegie fatuling on one grormth
tumnnmmm.rmurnﬁm.]m it ths bt
Sk 0 redune sEzURE MUty S0 SEeTily

s Carishamaie peotects the whobs epdeptar cirouit

& Caribamabe bk & a0 diseane-modiying sction But its
mleruler mechaniam of BTk remaind largely unknown

Carmbenieg different sbrategiet would be & pead chidor

= Megessity of idengdying aned tarpeting the very sarly events
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Marco pe CurTis (ITALY)
MECHANISMS OF FOCAL EPILEPTOGENESIS

Mechanisms of focal epileptogenesis

BTTUTO
( CARLOD
BESTA

Maren de Curtis
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Time-course of Epileptogenesis
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Inflammation

Ei Vermi et al 2001

Inflammaticn
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Plasticity

—

50w

Williama a1 of 2002

Epilapfoganic

m & Aathadr & Newn, Aer Ay Mewrod FUF

Definizioni

- Epiatiogenesi: || processo che datenming lo sviluppo di
alterazioni in grado di generane crisi epilettiche:
= Dalfinsulic inziale allo sviuppo o oplessia
= Prosigu nal Mempa dopo Nniteransi dellepdossia

= Anfiepietiogenesi: ....5i oppone & previens [a progressione
del processo di apilettogenesi

» Digease modification: un processo che allera lo sviluppo
a/o la progressione della malattia, senza necessariamenta
Impedire lo sviluppo di epilessia
=Rilerito sia ol crisi epiletiiche che alla prograssions del danna ohe
b | COmMTIORS Fsociata sk crisi

smodifca dele allemazion che sofiendong [epllefogtnesi o la
m COMOERdilA FES0CINS
i Prihasnps, D10
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Anti-epilettogenesi - problemi

+ Lingullo iniziale non sempre delermina ko sviluppo o
epilessia

« E° possibile dafinire quands & quale popolaziona
trattare in seguito ad un insullo inizialke?

* [E° possibile identificare il rischio di svilsppare apilessia?

* [Esistono markers in grado di predire lo sviluppe di
epilessia?

Dimpase or Spradroma

m Fithanen 2010

Predittori di epilettogenesi: definizioni

Fatter di rischio - W&ﬂlm alio syikippd di epikeasia
Possond oo dwr:lngur:ildl atiendibilith.
Foron: goni & penoranza warate
oo fabbell
Tegupma crare; 0 wdagiond pogreese
Altrg lanioni crsbrall
Ancmalie EEC (Rolcparosaintiche, ltosanibiith wic)

Fattor! precipitant - fencmaeni transienti che causana crisi epdettiche
Peres  lrmach coewslsivanil
DL T O
Febtea
wiamclariore RETeroes in pr Sensbds

Blomarkers - fatiori che si modificanc dinamicamente el tempe @
eniilicabng un processs epilefiogens con un
m discrelo grado di atendibilits
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biomarkers di epilettogeneasi

mﬂumhmmmu-mmunpwawu-mu
epsrfidomg

Locallzzans in i oeehial in gracs o Qenenan Crisi aplsticha

Ihenbficandg La iendaenrs pily (o i s oond Lar

Pl GaAeTENS (o el

potenziali biomarkers

s Modifiche R ded ppocaspn

@ Intencisl spdoss ienifcabe con EEG o IRM

= high-bmquency cecillafions (pHFOY) palolagiche
=+ Rloaiilfohe o ssoooiabdit corboaks coralioerirrabdi oon TRES

+ Imaging PET
4 Popdill O SApIeSLn Qasrala

high frequency oscillations

[

E‘] i Jecobu of ol 2008

biomarkers di sviluppo di epiletiogenesi
e sien 4 procee s ndeads con Ulon @ fnctes snluppenants spdna

oon un benllc th afenabath priceme per il wn P e

biomarkers di progressione di epiletiogenesi

Contrbuscons 8 preceme gl pazEng CON IRERIEE JRTINNG U pogressane o

alaiia oon en sl predo & aflendbiith, inke da poesrresiiens HLa T fl Sgfidsnn

fehinurgial ohe Dl and Y BQgNIVETSntD elln disabdail

biomarkers di farmacoresislenza
et B Presents o lemacoresstenca & lcltend s desteons &
fratimmanti pluematie o quelio termacckogion
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possibili targets per studiare i biomarkers
di epilettogenesi

Cell loss (por &3 atrofa ippocampale)

Axcral sprouting
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INGMAR BLUMCKE (GERMANY)

EPIGENETIC MODIFICATIONS IN NON-LESIONAL EPILEPSIES

Epigenetic modifications in epllepsies

Ingmar BlGmcke, MD

| = Dept of Reurspathalogy
P ) -3 Untemrsity Hoagstsl Erlssgan
I :' L - Garsany

wew i e register.da

i Q\-‘" Received speaker Tees Trom UCH, Deal, Desitis

Frarctind by than d sanpman Tty sr Carmus Brash o

ST ey b
- @ EBE= "

Epigenetics ...

The intersction of genes with their environmaent which
bring the phanotype inlo being
(Conrad Hal Waddinglon, 1948)

Mitatically andior meiotically heritable varations in gana
exprassion thal are nol caused by l:rllﬂﬂﬁﬂ- in DNA
SQUBNCE
(Russo of &l 1206)

Structural adaptation of chromesomal regicn s as o
ragisier, signal, or parpetuate allered activity states

{Bird, 2007]
I |

The . methylation hypothesis® of epileptogenesis

=3
@

A T e,

¥obow and EBimoke. Eplspaia (201 1) see siso IW Floom 398 6 2000 pm I |
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Short and long - term epigenetic

mechanisms
N
1. B . A an
e
0 e "“”"‘""E"

Epigenetics in neurological disorders

® MeCP2 mutations associate with Rett syndrome

® Prader-Willl and Angelman Syndrome are
imprinting disorders

® HDAC inhibiter Creatrment in SMA

u . VPASketogenic diet in epllepsies

== of

SE - induced histone deacetylation

Trichostatin A inhibibed SE-induced histone
deacetylation at the GluR2 {AMPA) promober

. Ao
};;: , -~
i ==
g ’: 1l I - p——
lmmmmm.m: m:’ﬂ_ E'

Increased promoter methylation
in humamn mTLE - HS

Methyla
]

mTLE patients with granube cell dispa

by b g —
Eabow ot 8. ). Mesropsthod Exp. Rewrcd, 300§ e |'|
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Sustained down-regulation of gene expréssion

emmmbnL e
Baciar ok ol Bur. §. Heuwrsaci. B3 Liangia. .l

Summary = II =

e gy reed s

" 4 -/__,,,_,,
@ o

ol O
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RAMAN SANKAR (USA)
EXPERIMENTAL MODELS OF EARLY SYMPTOMATIC AND CATASTROPHIC EPILEPSY
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LAuURrA Tassi (ITALY)

INVASIVE EEG EVALUATION AND ITS RELEVANCE FOR THE UNDERSTANDING
OF EPILEPTOGENIC ZONE
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INGMAR BLUMCKE (GERMANY)

NEUROPATHOLOGY OF MALFORMATIONS OF CORTICAL DEVELOPMENT

TR EATATAT AT

Neuropathological findings In
malformations of cortical development

? o Ingmar Bidmcke, M.0,
| | Oept of Neuropathalogy
E Uniwmruity Hosgpital Erlsagan
= © U
i =
r
- % Pt by Tt Uit Esirmrt s = DLAR
Coedlin | of sdpeesd | resmevesd speahes o b
o T, Dol Pl ittt B

ras—ypp—

B b B
II

Neurcimaging findings in malformations
of cortical development
Aj THC
Bi FCO
T Mol HuteroSopls
D) Dicesble Cortex
Ambemtbin e
Aromica o1 o Bron Parhel (in prest] Lrangaes L |
Tuberous Sclerosis Complex

Aronica o1 o, Brain Pathad (in press) m“"‘"‘"— I |
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Tuberous Sclerosis Complex
Het i
7 Ot VS AROR s 4 B

it e —
Lty s im ——1
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Junes et o, Am 3 Ham Genet (F799) e *

Hemimegalencephaly

FoH m Mghd, |=] = WERL K B8

s i
Argmica ot o, Eron Pathol (in preds) Lmanges *

Lissencephaly

Argalea 61 o, Bron Pathal (in preddl

Nedular Heterotopia

;

Aronica ot o, Eroin Pathsl (in presi)
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European Epilepsy Brain Bonk  wew epicure bark erg _ﬂ
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ememeLe b L e e
Blmche f al Epileptic Daforders 2009 e .|

The new ILAE consensus classification
of Focal Cortical Dysplasias

[P T B | Pl Gl i it | Pl Eil Evyaiii | Pl Bl i =8, |
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e | et gt e 1 e
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T Trpe JIT finat atbirmive igpiitrd. AACRE)
A chscnty radetogernty mapeched prexpad ke o rat ovlble o mermcmpes sapocian

Bircke ot of. Epdapsia 3311 ll

FCD - ILAE Type Ia
{abnarmal radial cortical Lamination)

ERSRTLE A L
ke prd Spresdico, Acks Meurapathal 3000 Lmmpes E|
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-
FCD - ILAE Type Ib

{al gentinl cortical laminati

A W B M

: 5
iﬂ, 3

-f .-"' .'-!‘l T an
el
'.._T -

ninpet i i
Biumcke ot of. Epdepsia 551 e .I

FCD - ILAE Type Ila
{with dysmorphic neurons)

FCD - ILAE Type IIb
{dysmorphic neurons and balloon cells)

Bumcke ot ol Epdepsia 3011 Lmangs -|

FCD - ILAE Type IIIa (with MTS)

Coprtasy of Or. B Spreafics (Mikm) [ .|
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|
FCD - ILAE Type IIIb (with neoplasia)

_,::-.u- - [

|

s e .qu

B )
- — e
imrrs i em
ke ot of. Epdepsia 301 manpss .I

e
FCD - ILAE Type IIlc
(with vascular malformation)

BRmcke ot of. Eplepsia 3001 ALmangsd .I

e
FCD - ILAE Type ITId
(with perinatal infarction)

17 yoae cid femals patient with perinatal temporo-aocipital infanction
and focal epilepsy sinoe age 4 years

ke ot ol Epdepsia 3011

Different clinical presentation and outcome
in isolated vs. associated FCDs

S e ——— PR———
fete == =
—— TN T T (=T e e depred |
emaEeLe b L e e .
Taidi et ol Epileptic Digard 2080 Lemages.
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Conclusions

FEDs are the most frequent entities in MCD -associated
focal epilepsies

FED Type I (isclated FODs) remains enigmatic. There are
probable _hidden™ clinico-patholegical entities (or even
syndromes) which need better characterizotion and
presurgical detection by imaging and electrophysiclogy.

FED Type II is histopathologically well charocterized,
which allows goed cutcome prediction (>75% seizure
control) as well as therapy/pathegenesis-related

iemtific ’
=
Lratgss

Conclusions

FED Type IIL (associated FCDs) need to be characterized
clindcally, rodiclogically, neurcphysiolegically and
histopathelogically,

FED Type IIT is maybe a result of the principal pathclogy
rather than of independent pathogenesis _ (acguired )

emmm b nL e
ll
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Rusen KuzNiecky (USA)
MTS — MRI
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MicHAEL DucHowNy (USA)
CLINICAL SPECTRUM AND SURGICAL TREAMENT OF FOCAL CORTICAL DYSPLASIA

Clinical spectrum and surgical treatment
of focal cortical dysplasia

Miichael Duchowry. MUD.

Depcior. Comprahansam Eplapsy Progs

M Children's. Hospial

Profassas of Maurology

University of Miami, Leonard Miler School of Medcins
Maami. Florida

michael duchoweryiimch com

MNeuronal migration in the formation
of the cerebral cortex
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FCD Typa 2: which cell types are epileptogenic?

*Seizure onset and inler-
Ictal dischanges found
only in cortical ragions
wilh large dysmorphic
NEUrDINS.

* No seizures in
neocartical angas with
balloon ceds

+ Absance of functionality
in regions characlerized
by FLAIR abnormalities
and balloon cells

aiomir o il Epagaia. SO0
Boyapus of ol Epdegedia. 0T

.-Immmmrsmndr)q.m wiry of
Tygae 1 and 2 FCD jre20) and TSC joed)

+E ef - - profeis [nebn
and Fhenm coll probins [c-Abye, SOUCE, SOK3, OCT-E,
FOXG T, KLFA, Nanog | only in FOD Typs 2 anad TS50

+ Projesn sxpressson phenotype similar lo
pleuripoiantial gl coly. Healin, vimantin, COXD,
leliprrid pibnc ipnbified Moy asand n pirabifang
subgrouea of FOD in abancs of Balloon calli

« Erhinicsd pheaphofylalion of downilham
signaling proleng (S8, SEK1) sugpeats Bypaiactiy
in S TOR cosmpbes 1

A phstirer® varkant o foal
wortival dhyplasia typar |
iharsteren by mugnets

wuminstan i chldoen
il wevere cpekipit

{

Biurncin of 8 L plep Cmond  JTHD
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FCD Type 1 and the temporal lobes

= Semares i paenis with Grade 1 FCD mone Bosly 50 arse i bhe ismpoesl lobes
(Mo o0 o, 00T, Butats on ol JOO0, Fomer of @l FO0H. Wiadee- Wi of ol 3008
~ WA normal; Frypogp and soply | L
parture datinguiitas Typos 18 and U s o om0
= Haghy comiskalid with ot
- HE v praiPeclgy ™) (T o P w4 Y e,
- Dweslopmnisl hmmor. reCpRSTE Mo o o 19 Rt o W 00
W Wt i U Foi
Prr Fpvealal [calPudin (rem e m  P |
- Mmwmase s pedome (Tes o 8 b

[ ogatie Sacies |
00 Tepe 01y | £00 Tewe D0y
¥ 8l 200} [ "
Tawwi ot o, 3007 » n
Wk ot al, 2008 " o
Freh ot al 2008 [ 0

Clinical correlates of cortical malformations in
childhood

Wary
Pediatric
ety | e o T
| Cases Surgery Candidates
3% 20% 30-50% 50-80%

Outcome of early epilepsy surgical series for
focal cortical dysplasia

Study i Ages SF (%)
Taylor et al, 1971 10 [1746 |2(20)
Palmini et al, 1991 24 231 2(8)

Hirabayashi etal, 1993 (17  |1-38 3 (18)

Raymond etal, 1995  |35° | 1563 15 (43)

"2 DNETS
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Surgical failure in focal cortical

dysplasia
Why do so many chifdren with FCD fail
epilepsy surgery?
+ E ra - exceeded olher known

ﬂa ical subsirates. Seizure-freedom for
5, A".I' wmors batwean 60-90%
. - especially failure-prone
aspl ge procaduras such as multilobar
nd hemispharacionmy
F Ewarr with well-documented lesions, seizure-

freedom in FCD only marginally betfer than
for mn-.'nsﬁnnaims’;s y

Surgical failure in focal cortical dysplasia
Possible Explanations

Patient-rolated fctors (a.g. age al surgery, |0, saizune
mhsz sagnificant influence an oulcome |Goldslain af

Technical i unlikeldy 1o influence outcoma (possibla
exceplion: hemimegalencephaly)

Are chifdren with larger and mone comples
dysplasiic lesions more fallre-prone?  Falure rale for
smaller lesions- similar or possibly higher than for larger
lasions. Small, sublle dysplastic lasions- most likely to
fail. MRI advances have helped, bul not eliminated the
problem

FCD- why is the epilepsy so severe?

| Intrinsic Hyperexcitability |

Edmini o1 al. 1595
apshaplitorm dschanges (CEDs ) on the ECoG
| of patierits: with focal cortical dysplasia

of continuous

Epilepsy in FCD ...the neurcn or the network?
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Surgical failure in focal cortical dysplasia
- anomalous functional represantation

g, 2}
e ey = [Direct cortical
1 - ‘f? timulation shudies
ey wtilirineg & dual-alimulston
e parndigm® reveal

AR T
homunoall i patents wath
FCOee

= Cortical mapping in
infants <1 yr confinms: the
exisberce of motor
ancmales, indcaling that
alpngsd luncorplily =
mlready prasent ot bith™

* Jarguiae of ol J Chn Mewoplys, 1952
™ Jarguika B Dhechosrry: Ady Meerol. 1550

Epilepsy and FCD: is the epileptic
rabwork functionally isolaled or
functionally imegrated?

‘“"”EH -H‘r - e Clamtih

ey

Devekyrrennd Dy Four Comourve oy~ W _
Paewrmn wirhs Corscall Ancealan
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" Resding impairment in the neuronal |
migratisn dissrder of perventriculer
niwl@lar hettorologpin

Sensorimotor representation
in a 6 y.o. boy with left hemisphere FCD

3
0088

Lefl Hand "Right Hand

Atypical language in left hemisphera CPS *

= Alypical handedness, Ipsilateral . ‘
spacific structural besions Shift
(HS), age al seizure
onsat- most significant

I J:ssnda‘l;;:lngdm lower Contralateral @0
vorbal & non-verbal Transfar @
o 0

* MRI- naga‘lmaments
mgmlfra Bl 40%) Bilataral
atypical language |

Representation

[T S——

Evidence for dysfunctional neural
networks in focal cortical dysplasia

Distani SEP abnormalities in cortical dysgenesis

{Raymaond et al, 19497)

= Distant cerebral activation (FET) during cognitive and
maotlor lasks (Richardson et al, 1998)

s ‘Widespread cerebral (MR activation (dysplastic regans
and normal corlex) during maodor learning and visual
attention tagks (Richardson et al, 1993)

= Abnormal connectivity (carbocyanine dye transpon) of
nadular neuronal heterotopia (Hannan ef al, 1999)

= Activation (IMRI, PET) of band and nodular heterctopla

during motor lasks (Muller at al, 19938; Pinard at al, 2000,

lanetti at al, 2001; Spreer at al, 2001; Lange et al, 2004)
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Inwestigation of heterotopic and remote corical structures at
seizung iniliation in a patient with BPNH

Signal analysis of bwo seizures
reval large initial network imvolving
both hatesolopia and contical
SAructunes.

+ Sthmislation of hataroiopia- iInducod
TESPONSS N Mmohy cortcal
SHUClunS

* Distinct eploptogenic networks
dentified- leader struchures o
harlierotopic rosdulis or mesl
nmperal structuns. Furetional
CONNIclices batwoan hateroiopic
and corical anmas

ik . Gl Abempreyaicd FO0H 15 H

Fiber tractography in a 13 y.o. girl
with dual pathology

P ——T
= i d

prse
€ mgmiih neisnme of chilidren wiih rpllepmy sed
il grardisal

[ S A ST ——
i L L, Pl

[=" B4 childron with reir: salzures due bo urilaloral
lsions. Leskons classified as orcumscriboed

G it eortae s bicoabclog Eioc

L sde-dhsm:- 'n'nfbdrm.\.lym

= Evikusibin of Mifwjuigs mstweris by IR and

PP TholOcl (AT i 30 il harded sadwecis
e 210 oS wilh infractabls padtial epdepary dus to FCO
o HE

= Tesmporal leslons: associated with atypical organkzaton of
recepiive languags (and diminished neurmpaychological
parormance in 60% of subgscts and stypcal saprasive
[P i Z2%. Pahoiogy -noep

= M instanoes of typical receplive LINQUQE IR
assockred with el rontsl kesions

Pronsia! and ety posttale pathologs: Mssons i Me
chaminant Sempon ko strooghy promofs sbpecs! Inguaps
rpaniration and deminishad MECOpVD MOGUSGY
parformance. The ooatnbofion of hislopefological subatrale
¥E munama’

N L ]
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Childhood TLE: specific influences on cognition and
language organization

[+ Intellectual disability (I2<78) in 57% of chikran: B2.4% if |
age of onsel in in first year. Pathalogy-independant

ek o0 ol 000

» Languapge development significantly dalayed in padiatric
temporal lobeciomy candidales e es e seeeg oo o

+ Childran with TLE show high incidenca of atypical
|i’|ﬁguﬂg|,‘: |AETFAREMION e o o, 3008

= Memory dedicits in children with TLE show no clear
avidence of laleralizalion mese: « = won

«  Children with TLE exhibit neurcpsychological deficits
indicative of axira-temporal dysfunction (attention,

WiSUOCOnSrucive pm.'tis. axsculive rul'lﬂ'ﬂ:ll"l:h:'uumur
e

Focal cortical dysplasia:
neural networks and epilepsy surgery

Fregiction: aberrant physiological networks and
anamaltous funclional represantation in childnen

with FCD are the primary variables complicating
surgical planming, and compromising oulcome.
Smaller lesions, non-lesional cases- most
challamnging.

Surgery on a “dysfunctional network” rather than
an epilleplogemic lesion.

¢ Thipataey < 12y (S5 JSF)
- i + M eon-leginal 40 keona
- Socal sl P,
[ I R ———— = r———in H;‘ )
B L Py e ——
B M T Bk B | S B ol W Pl M

L= * MCn-apapcillc.
changes (8 g corkesl alropfy]

e e e e et Hﬂmhld enhra Operative

Stepwise_ multiphs logetc regression and

[T univaraie analyses for senare-fresdom
1 SF inwdd 53%) ruf
2 B0 mducion - Ape of secnsm onast. duraton of
in wid, 15%) iy
A =30 % redaciion » Tomporal vi, axirs-lmporsl
4 4 50 % rechaction - Laaarul wi. fin-basicrasl MIRT
Comphinenins of resicion
bl Followe-up & i [rangs: sigraticant viratl (< 001) Odds
1-10 yra) s 11 (probablity of & pocr cutcorms 11

wmpwthﬂww:
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Surgical therapy for FCD: the 21% cantury

STUDY N AGES SF (%) Intracr
Edwards el al, 2000 35 Im-ATy 49 *
Hang at al, 2000 3B 158y T2 +
Tassi at al, 2002 52 242y +
Kral o al, 2003 53 BdBy T2 +
Bautista et al, 2003 55 75Ty 65
Cohen-Gadal et al, 2004 2 B3y 63 *
Widdess-Walsh et al, 2007 48 1-56y 45 *
Kloss e al, 2002 68 5m- 16y 50 =
Hudgins & al, 2005 15 3m- 17y B8 +

Surgical therapy- FCD sublypes
ETUDY H | mhMcD |ia i) 2a | 2B |
Fansa ot al, 2004 &7 63 67 |55 ) 43 | =0
Lawson ot al, 2005 | 31 . | - | aa | ma
Widdoss-Walsh ot | 145 . 1 | 38| &7 | &0
al, 2005
Kraak at al, 2008 200 52 40 |45 ) 81 | TS

Surgical theragy- non-lesional casas
ETUDY B | SE:2yrs (%) | SF-2 vrs (%) | SE- 100vrs (%)
Jaryakar o al. 2008° | 101 4 “ B
[re—

+ Pl O v PO e BE
e e

Pradicions of seizure-boesem s in thesn o
[Nivioioc [ERmep

Prsry M5, Duncrer C. Dean P: Bhatia 5, Ragheb J, killer |,

Fissnich T, Jayuhar P, Duchowny M. Meurosogy, bn Press

'+ 8B Webinnal patins with Comglene resaction
|+ 65 patesnts with incomgket mssction. 44% 5F |

Sz-free |Non- Szdree | pvalue® |
WREEG covapleta” AP (TTRY 11 (1) LR
Rl VEED TR ETR) 0 )
WA complrie G mcomplete | T (K%} 0 )
HR1 ] 18 [TER]

.'WWHHWHEMEHN“H
of asizun Frdndaom; h . ity bt By EED o WIRT ko
il Dt Exsbesired Companne b ptinnts incomphatn by Bot

+ Ao i one-thied of palients with incomplets resection by either EEG of
imaging) crileria con 9 become SF. oontiguous MR kesion & prodcion of SF
AT

Pradicions of seizure-beesen s in thesn o
[Nivroioc [ESRm

Prsry M5, Duncer C. Dean P: Bhatia 5, Ragheb J, killer |,

| Pisaric T, Jayukar P Duchowmy W Meurosogy, bn Press

'+ 8B lesional palionts with Complete: resaction
|+ 65 patesnts with incomgket mssction. 44% 5F |

Sz-free | Non- Sz-free | p-valus®
WREEG beia" P (TR 11 {1FR o g
MR incompleieEEG complrie 13 (57%) 10 %)
MR cormapbEte TES b o plis i () A0 A
MR incompiste BEG Incomplets | 5 (24%) 16 [TE%)

.'WWHNWWEMHHHHW
of asizusn Frindom; b F bt By EEGG or MRE akons
il Dt CrclcsiTed COmpanig b tients incomphatn By ot

+ hore Than one-Tued of palients with Incomplets nessction (by eiher EEG of
imanging ) crilisria Lo S8 Deaoome SF. oontiguous BIR esion & prodecion of SF
[0
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FCD: where do we go from hera?

E ]
i S
' .
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Francols DuBeau (CANADA)
PERIVENTRICULAR NODULAR HETEROTOPIA

Cortical migrating neurons and
various cortical migration defects.

Wign. o e By (oo T s,
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Summary of genatic associations of PNH
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periventricular nodular heterotopia

* typically nodular
* isolated, scattered and focal or diffuse and contiguous
» uni- of bilataral

Tepographic distribution of
PHH in # pts with refractony

focal epilepsy .f‘? ;
) N
O

+ ol apEmmEecal PR g,.‘_" "P‘ . .,h_ﬂa_h

+ bl focad PHH Lu‘é"u‘.-" e

. L

Ui PHH withoet corical fE" -. . :3: .

+ Ui PHH with cortical q?ﬂ; Y
- s -

LT J‘Ith\ﬁﬁ'a- L1

PNH may be classified according
to anatomic distribution

Py i Py Famity 3
L)

[ —1
Jfenlisesd firvdion (Bl | | with Bilstersl symmetrical tifuss PHH Ses 1o FLAA detetions.

Bilateral symmaetrical PNH

= Multiple, contiguous. nodules of GM Ening the ventricular
walls gyrismelrically.

= Muations in the FLANT gene are responsible in a member
of cases, and a definile | preponderance axists,

* mega cisterna magna, cerebellar hypoplasia, thin compus
callosum and asymmatrical hippocampal formations.

* Filamin A plays a role in vascular development and blood

coagulation. Up to 20 % patients may have cardiovascular

and hamalological disorders (eorlic insuffickency, patent

duciug aferiosus and idiopathic thrombocylogenia).

The majority of patiants are neurclogically normal.

Focal and nefractory epilepsy develops in the 2 decade

of life. GTC srs are easily confrolled with medication and

status apilepticus is not saan.
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cont'd

Bilateral asymmetrical PNH

Bilateral but cleardy asymmelrical and coabescant. R-
sided preponderance (related to the later complation
of neurcblast migration during developmant?).
Freguent cortical extension.

FLN1 mutations are rarely obsensed though the |
predominance remains.

Mildly abnormal neawclogical or cognitive function
occurs in ~ 407% patients.

Focal epilapsy s seen in all such patients, oftan
misdically refractony

Bilateral focal PNH

Nodules are isolated, non-confluant and small.

This group appears 1o be unrelated to the FLN1
mulation and s more commonly seen in 0.

Up to 70 % patients have normal cognition though
the remainder can have significant MR, particularty
n association with venlricular enlangerment.
Hon-specific facial dysmorphisms occasionally seen.
Thiie epilepsy, which presents itsell by the second
decade of life and focal, Is often easily controlied.
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Unilateral PNH with no cortical involvement

= Modules are unilateral and often extend inlo the
whila matter. Tha right side appears to be
preferentially involved, possibly via the same
mechanism as for bilateral asymmatrical.

= Mo direct edendgion of the: nodubes into the corex,
but neccortical mallormations of varying degrees
are seen in up 1o 30% cases.

= A minarity of patients have mid MR,

Focal seizures occur fraquently and can be

madically refractory. but generalized convulsions

are rare.

enlire lobes and hemisphenes,
= Tha extent of tha cortical imvolvwement determines.
thia sevarity of the neurclogical and mental daficits.
= Fraquent and refractory focal seizures ane the
common patienm.

PMNH may be classified based on anatomical
distribution and associated malformations

* Classical bilateral PNH (54%)

= Additional 14 sul-types ($6%)
. PHH
- i, K- Drion wprciecma
£ E1FRH el b st wa] (el Sy
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Immunohistochemistry demonsirated inhibitory neurons
in heterotopia

= nuimantary patismes of laminar
organization within heterolopia
= smiall rgsslin-IR nauncns., bl nol
lmrpe resuronss, identified within
haterolopia

Abnormal metabolism of tryptophan in overlying neocortex
but not in heterotopic nodules
Exmwpis Py 1
BPAH fncal and postanior
will R=L posl TL EA and
incraasid Lpasin of a-MTE
RFT
= serolonin-rediabed
compensatory mechanism
to reduce cortical

itability?
+ incraased activity of the
kynuranine pathway that

iy INCrease
apllaptogenicity?

Ratiovan 1 &l Egatngeida T
o

periventricular nodular heterctopia
machanisms of Splaplogunesis wo
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Intrinsic epileptogenicity: frequent high voltage
wlka: rwurdnd from heterotopia

1 Patient with TL semislogy aed L
et TL spihes

= = iiliicinl Spikid i RelaeTIopE

. PaSent with TL semiciogy and classicsl BPRH

Early interactions between
i hoterotopia and cortical
= . struchures al seizure onget

_,ﬂ{’i é‘fﬁi‘a A

epileptogenesis.

W’TQ,_
Interictal EA can ba L
T -
gy ganarated by the
e caarkying tha
o 7@ @@@&
b ol g, Bran T054 ‘f ..féri‘ ke ?
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skt al focl PHH
SEEG: independent spikes in heterotopia e,
hippoc.ampua and naomrtex
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Edaiteral hotaal PRB
SEEG: synchranous EA in heterotopia, mesial
temporal structures and overlying neocortex

T T S B Y S T S
e - eSS et
.y

o

y fﬁ:}f}:’fhuq* -.r-_rﬂ.sls.e'
SnsEnees x_ﬂw.w

e I

Hotht o b

=5 l',.‘i s e
_——— ¥, e -N e ——
; ’Eﬁaﬁ:’_*.%wm R
R AR R S
'\'«-'\--1-'* -1_?:‘-'*35{%_:\.-&“:{ ﬂ R, Ty

Pamewm . B0
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endateral focal PHH
SEEG: ictal onset in overlying corlex

periventricular nodular heterotopia
marchanisms of epilepiogenEsis e

* Ina rat model ﬂﬂmw

Recording of epileptiform activity
in MAM-rat madel of PNH

In v recording

B T, . HHH

Biocytin-filled neuran in PHH with marphalogy similar to
pyramidal celle of the neocortex, and with axenal projections inte
the adjacent corex (Cix) and hippocampus |CA3].

e ! .,.!l..-
e T, . B —
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In viwo slectrophysiclogical dings in 12 MAM-sxposed rats

O —— ST Conerce ol EA @ P 1 mgors.
. ale " e e e
Y
el — e
e S —— T
o Tokaam o o B - — s

Py pe—

Blood flow changes during ictal and
interictal discharges in PNH

= EEG/AMRI technigue maasures BOLD changes
related o an event, reflacting indirectly the neuronal

Pata s - 4
BOLD actheation bn a pi. with R & I i e Rt
perventricular and subcartical HH - | Bl v Ve
ard B TL runs of 38W - Ty

1 :

BOLD activation in a pt. with R
trigans PHH and B TL spikes
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Faiiesi I LS

BOLD réponses
dusring R mid-posi Y

Arigone PHH and R
posl TL spikes

¥ wwpnt, 72w Suraian

Fatmed

BOLD responsas
during R FT
sz Ie B L.
with bil trigona
PNH @nd R ansd L
TL #pikes

1 i, BS il Sl

Pl &A. 0T o

SEEG: R O-T saizures and
uni focal PNH with cortical

BOLD responses (activation and deactivation)
T4-TE apiking
Td-Th nww

T4-Té saltuns
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Sumenary of max BOLD responses {activations)
during irarictal and ictal discharges in 4 pationts

with p P
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Surgical outcome (1995 1o 2003)
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Pre- and post-radiofrequency thermocoagulations
In a patient with L TO nodular heteratopia

L) L e

Gt of Bl Mearology 2008 med
Gapiiegd 08 81 Ak Ty Stang Neurogweg T8 #

conclusions
* MCD afe commonty
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MicHAEL DucHowNy (USA)
TUBEROUS SCLEROSIS, HEMIMEGALENCEPHALY AND STURGE-WEBER SYNDROME

Tuberous Sclerosis,
Hemimegalencephaly and
Sturge-Weber Syndrome

WA Duciorserry, WD

Dhrpctor, Comprabmnihe Epilegny Program
Miarni Children"s Hospital

Mtiarni, Florda

michal. duthowrryBmeh.com

Tuberous Sclerasis: Overview
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mTOR-induced Structural and Functional Abnormalities
May Underlie the Pathogenesis of Neurclogic Dysfunction in TS
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TS manifestations: Major signs
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TS manifestations: Major signs
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Epilepsy affects most + et BTN of T patienty !
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Surgical treatment of Tuberous Sclerosis
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Erie- 10 year ol Bay
with Tie-ﬂ long-
Handing pharracg-
retgtant partial
iy

R fonto-ceniral
sigure gt
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Sturge-Weber
Syndrome

* Slurge-Weber syndrome

(encephalofacia noephalpt;?emlnal

angeomalosis) is characlerized by a facial "port

wing” nirvus and leplomeningeal angiomatosis of

the brain. Typically parieto-occipital

Skin hesion- usually purple to pink in appearance;

invohves one side of upper face, Including the eye.

Highar risk for developing glaucoma

* Underying brain lesion- venous anomaly with a
reduced number of supericial cortical veins in a
cortical region, usually ipsilateral 1o the skin lesion

Meurgimaging in Sturge-Weber syndrome

Calcification in Sturge-Weber Syndrome

+  Underly angamatini

+ Prevent eirly, progrei, then stabiles

+  Camvestionsl ME may laoh the bessithity 1o debnit ortical nd pial calofization

+ Longer TES, fradent erha techniques, or CT ine mone semithe i Setering Thte
cakifcatont.
GaTiDrm COniGa CRROTCETON My 3ho be Ses in 3 wariety of Doher beasy droten
nclding wlecthon. avlamion, ghomatoni oerebe . dhamsotheragy oF Deka draaie
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abnormalities

Sturge-Weber Syndrome: functional imaging

= Early hyperperfusion (PET) followed by hypoperfusion [PET/SPECT)

Extenshve unilateral involement implicates contralateral

natural history

Sturge-Weber syndrome: Clinical presentation and

ek o SN Wt R Y

T e P ey

et 8 0 eole 80 P vecds Tl

e AT

T —

ORI CaMry B TR

T N T T

TrE——

UGG G TR ATl

Mermal oof Brorderiete 1

B werabrerid: 300

3 ki, | BN 1F) Fellorwpd For 6-25 poars

53 {1 i collage)

Sewere molor of merial hasdicap: 11%

Trassapar mapaneii - 2%

- Bt B Covarrumi, 1590

= 75% of cases present in th

invahement

impairment

Epilepsy in Sturge-Weber syndrome

& first year: B6% by age 2 years |

= Owcur with unilateral {72-80%) and bilateral |33%)

* Arise focally & secondarily generalize
*  Early and/or refractary seizures increase risk of eagnithe

T S

regicn of cerebral angiomatoni.
= Pebymrcrphic slowing. may be
ipdilaceral of bldatidal
= Inievictal spiking-raee, poory
conelated wish angiomatosis

= kgtal disghanges- periphany of
lrikan

~Sauacnmsy 91 8, 195

= VoRage sttenuaton- kncalied 1o

Outeome of infants
‘with unilateral
Sturge-Weber
syndrome and early
onset selfnres

High seizure inténgily in young patgnts wilth Sturge-WWisber
syndrome is a prognostic markar for mental deterioration

15 patients with uniabscal Sturge-
Sz, T of whom Uit
epsapsy surgery

mian foliow-up pesiod of all e
patierts was 15 years

six putieets hosd el inlelig

Boruif e Encafcharin COGitin il
B Fidbd frild rectsl relandaton
arwdl s e odarate mantal
rotandabion

Cognither delay was sgréficantty
cormealed with seinee inlensgy in
the sarty parod, but not with the ags
of dairunes onsal, the degres of
Peiaiguraais. OF thi phesencs of
CTEQONNG SETUNSS
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Spryecsl resirsrnd of ke e S Wty wynlves n
«hakdrra

[+ resroapective review of 27 |

dhddeen wha urdherweni
Ty
2 M;*MM“%HJW e e o eptipey gy b 17 thihdoem il S
Do 1 e of gt e —T—
e E Ot~ . ——
sigrafuantly mone kely oo oo —— — - -
har hemiganess and . 1o o BB I
(e ppdeptious and e L M T
Srariapmertally detryed = HOm om mom i

® Hemaphereciomy thould nott be pericmeed sarly 1oiely Becauns of the Sagnous ol IWS

Sturge-Weber syndrome and FCD Type 1*

4 R ol ESagig Fedluied afd
Rilogathology i 11 oormecutive
childnes with W% and pharmaco-
Peutand ueirures. Mean age ol
Seihufe ol = 11.1 e
Ewreviopmenial deley in 11;
Femipsresn in B

& D, P At |8 Sonbis udedhing
winicular maliormation; eteonpetne
revierw of maging wbudees reveah
radclogi pdderce of rortcal
BT

»  SErong sscciation with FCD Tyge 1

QT ——

* Rare congenital bradn
N malformation charactericed by

HEMImegalenc\Ephalv it sive growth af ane cerebral

heenisphare- frequently

associated with hemiparesis,

hemisnopia, piychomoton

retardation, and relractory

epilepsy
« Often presents in esrdy infancy:
gither corebeal Beeisphane
aftectied; aoturs in evedy ethni
group and Both genders, (Flones-
Sannat, 2002].
Between 1-¥ cases per 1000
childrgn with epilepsy and up to
14% of those with abnormalities
of cortical development have
hemimagaleniephaly [Difaoa, &
al B006).

Neuroimaging in Hemimegalencephaly
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Meuropathological correlates of Hemimegalencephaly

Disorders assoclated with Hemimegalencephaly

B\HH HJ

Limwrar namvun eeba eoun. Profeun iyndnome l:\m-lrr-nuww
of Jadischs

"I'D'-"UW"*I'

Epilepsy in Hemimegalencephaly

Epilppiy inug 12 055 of patients with hermimgabincephaly; uribori often

i within thes Tirst darnys of lib- onsed raee alter & masaths of age

(Vigeana, et al, 1996

= Partial selrres, seldom wish et f Initial
mmmmummmm
wyw deviation, or oral autsmatinma, Tonkc seizunes, infantile wpasm, and
mmmmum

. i chten daily. iomndy ref v ba ALD.

Etislogy of weveral epilepsy pyndrome:

@ Ohtahars pyndnoma,

@ WWest syndromes (infantile spadms pereLent in g 1o S0 of pateenis

Dl et al, 1994].

o Lennom-Gastaut syndrome ((HRs000, et al, 2006 Flores-Sarnat, 2002)

= CHger children wath the holated jubtype may exhibit a mone benige

prebnRation with partial sizunes that are mane eakly controled by AEDL

EEG in Hemimegalencephaly

Typical waking ard weep (NG in HAAL

— » el e by i P Ly W e gebegey
P R —— | |

209



{Concralyreral hemimicrencephaly and
¢linigal-pathalogical corrplitiand in childran
with hemimagalencaphaly

e e P S | i e | b e . g
P b o Dty Vo K. i, vt g, s .
.

P . e P Hry = oy G

—— e R 5 A WA e Kt 2

B e -

..__

s I THRERER
=i
1
.

(NN NN

lenceplaty: cinical imy
[ —

T es—— ey -

o Seva o H) patans folbzeed for mean
of 105 yewn

o TN achiesasd Deged Tl | ouncome

+ 1§ patuits with ubnptirnal oubtase-all
had EEG aethety in contralaterni

hsphere
= High inodence of compboation

- Hpmcheio @ Dempeed Sorgel sl Lasadmgii
B et ST e
Conclusions

* T5C, 5WS and HME are neurocutaneous (or
neurocutanesus- associated) disorders that
present with severe and often medically
refractory seizures

* Seizure onset typically occurs in very early life

= T5C and HME are highly linked to epileptic
encephalopathy

* Appressive treatment indicated; early surgery
is a consideration in TSC and HME patients
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Rusen KuzNiecky (USA)
BILATERAL PERISYLVIAN POLYMICROGYRIA AND SCHIZENCEPHALY
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FERNANDO CENDES (BRASIL)

HHE AND VASCULAR INSULTS IN EARLY LIFE
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LAURA TAssI (ITALY)

STEREO-ELECTROENCEPHALOGRAPHY (SEEG) IN EXTRATEMPORAL EPILEPSIES
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PHiLiPPE RYVLIN (FRANCE)
AUTO-IMMUNE ENCEPHALITIS
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JoAo MALVA (PORTUGAL)

ROLE OF INFLAMMATORY CASCADE IN EPILEPTOGENESIS

“Rolé of inflammatory cascade and naurogenasis in
apileptogenesis”
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MNeural stem cells

REQEHERATIVE MEDICIME RESEARCH

Evropean Brain Council
...the real impact of Brain ressarch...

isrogeban B Comncil - H durcpesn tomsvmrit)

REGENERATIVE MEDHLINE ~ STEM CELL RESEARCH
P ——

Lack of good mathods fo
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Fipural siem coll cultures
EBVE

*Hippocampan

Stem cells
Pregenitors

Neurons

Astrocybes

Oligadendrocytes
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Immature SVZ cells respond to histamine
with an increase in the intracellular
calcium concentration

Histamine eaposure changes SW7 coll diffgrentiabon™
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Microghia activation?
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NORBERTO GARCIA CAIRASCO (BRAZIL)

NEUROBIOLOGICAL AND COMPUTATIONAL APPROACHES TO NEUROPLASTICITY IN
SYMPTOMATIC EPILEPSIES: A COMPLEX GAME OF LIFE AND DEATH

./

Newrobiological amd Computatiomal Appn
Newroplasticity in Symplonatic Epifeprie

A Cowipler Ciaome of Life o Dol

Revised termnisalogy and concepts for organizstion of wsaures
el epibegribet. Riopuinet 0 Dhae ILAE Cooment vy sises v
Clansification and Terrvmobagy, 5109

i T e, et i (Harum i, Aoty oo 3 i Eroms

P i s, | e Mg ,u.,.u.-.u v, 44 Traury i Qimsas ey
W e, et | st [Eg B Ea——

s g I, Baiiee

The fevms “Symploman: ™ is & bussm, o epdepsy is Symplomate of something
I s Gitan ubsntetled for M CORCADT f J DOOF ProENOEE

Emummm.xmm Pravvously, may ssch
e s “symphematic: focal ppdigsies” and
Wﬂﬂhmdm Mwmmhmu
Incalination and mons o B underkding S, Terma such as
“gympiomatic iempors] kbe spdapsy” ane opll-ccl:t.-lu g Dl PO preCisE
SEPERAIONE Suth 34 “eplepay with focal seltures secondary 10 .:nn o
dysplisiia in e empanal lobe. " Losnization B not based oh o k
Mwmmﬂw&mumw prngrca of thamn

Levels
Behavior

Expermenial, Clinical
Circuit
Cellular
Death, Birth
Molecufar

- Genes. Profeins
Complex R (/11 putational
Systents i il Maowurg! Nohworks

Natwork Pharmacology
Systams Bology
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Neurobiological and Computational
Approaches to Neuroplasticity in
Symptomatic Epilepsies

A Complex Game of Life and Death

Behavior Level |

Definitions & Concepts

tHH R T I
* -

INFORMEE
MEDRCO MOBRAL
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¥ UGS CLA RPN HE

FA B

------

L e - DA TP Ol D ey

Neurobiological and Computational
Appreaches to Neuroplasticity in
Symptomatic Epilepsies

A Complex Game of Life and Death

Behavioral Level 1)
Models & Clinical Seizures

AR Strain Genelic Selection

P g Cpsps poen.
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Unmasking recurrent excitation generated by mossy
libeer sprouting in the epileptic dentale gyrus: an
emerpenl property of a complex system
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GABA

Glutamic L1

Thic Amino Acklds Colloetisn Wiisrin asil Duidek

Molecular Exprescions (1 998) L1236}

Nevrosclence (2003) Neuroscience [2004)
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Neurobiological and
Computational Approaches to
Neuroplasticity in Symptomatic
Epilepsies

A Complex Game of Life and Death

Cellular Level

T BEAIN
= BelenceDiect RESEARCH

Reneacch Report

Comparative neurcanatomical and temporal chamcterization
of Fluoro]ade-positive nearodegeneration after statas
epilepticus induced by systemic and intrnhippocampal
pilocarpine in Wistar rats

0.9, Castro, LA, Furtsds', O, TV, A. Fermarsies, GF, Pajolla, N. Gards-Cairasm®
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CONTRIBUTIONS OF MATURE GRAMULE CTELLS TO STRUCTURAL
PLASTICITY IN TEMPORAL LOBE EPILEPSY
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Neurobiological and
Computational Approaches to

Neuroplasticity in Symptomatic

Epilepsies

A Complex Game of Life and Death
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Neurobiological and Computational
Approaches to Neuroplasticity in
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A Complex Game of Life and Death

Computational Level |
Definitions & Concepis

small-World Brain Nelworks
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rplatvaty low cood (Lafora and Marminon 20600

Since the discovery of small-world and
scale-free networks the study of complex
systems from a network perspective has
taken an enormous flight. In recent years
many important properties of complex
networks have been delineated. In particular,
significant progress has been made in
understanding the relationship between
the structural properties of networks and
the nature of dynamics taking place on
these networks.

For instance, the "synchronizability’ of complex
natworks of coupled oscillators can be delermaned by
graph spectral analysis. These developments in the
theory of complex networks have inspared neéw applications
in the field of newoscience. Graph analysis has been
used in the study of medels of neural networks,
anatomical connectivity, and functional connectivity
based upon fMRI, EEG and MEG. These sfudies suggest
that the human brain can be modeled as a complex
network, and may have a small-world structure both at
the level of analomical as well as funclional connactivity.

This small-werld structure is hypothesized to reflect an
optimal situation assoclated with rapid
synchronization and information transfer, minimal
wiring costs, as well as a balance betwean local
processing and giobal integration. The lopological
structure of functional netwaorks is probably restrained by
genatic and anatomical factors, but can be modified during
tasks. There is also increasing evidence thal various types
of brain disease such as Alzheimer's disease,
schizophrenia, brain tumours and epilepsy may be
associaled with deviations of the functional network
topology from the optimal small-world pattern.
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Neurobiological and
Computational Approaches to
Neuroplasticity in Symptomatic
Epilepsies:

A Complex Game of Life and Death
Compuitational Level If]
e-Neuroscience & Nevroinformatics
Simulation & Modeling

Newrainformartics (NIH; 1995)

=Puriing the Brain Sack Tegether Again™

B “Newrnscience Data
Neuroiniormatics @ ann Sharing: A
. legal and Paolicy
Framework for
Newroinformatics ™

The OECD Working

Group on
Neuroinformatics
{2003)
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have abnormal apical dendritic morphology in the
plocarpine model of emporal lobe epilepay
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The Role of Additive Neurogenesis and Synaptic
Plasticity in a Hippocampal Memorny Model with Grid-Cell
Like Input
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Two Cultures: Scientific, Literary

C.F.Snow

The Structures of
Scientific Revolutions

T.Kuhn

Consilience

The Unity of Knowledge

EQ Wilson
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FERNANDO CENDES (BRAZIL)

VIRAL ENCEPHALITIS AND ACUTE SEIZURES, DIAGNOSIS AND TREATMENT

251



e T AT AR EATATAT AT AT

HeLeN Cross (ENGLAND)

USE OF CORTICOSTEROIDS AND OTHER IMMUNOMODULATION THERAPIES
FOR SEIZURES
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RoBERTO SPREAFICO (ITALY)

MTS - PATHOLOGY

Moy frudied thow o gignificant effect of the underlying etislogy on the course
af the ditraiz, phareacoretgtance ond podt operabfiee cutome

The prognesis of portial epilepsics it more clogely relafed Fo The underhyi
pathalogy tham To the localipotion of the epileptogenic Tont (EX) (Semch ot ol 1994

The ILAE Commission on Classification and Termisslogy recommends
a classification that puts mere emphasis on the undertying stractural o
metabole comte of Tocal epllepaies rafther Then comcentrating on lacalinathes

Questions to be addressed

Is TLE with MTS5 o unique epileptic condition diff erent from
other focal temporal lobe epilepsies bosed on neuro
pathelogical pathogenesis evidence?

= I% WS specific to TLE?

Meed far o conngtent defisation of hippocompal amatemy
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Pathology:

Spectrum of changes aisociated with HS includes:

» Wariable extent of cell lods within the hippocompas.

* Long and short term structural and fumctional glial changes.

» Bentate dispersion in opproximately 50% of coses
Extra-hippocampal pathology

= Ctthetr mesial temporal lobe structures
- Temparal lobe white matter

Pathology

= Definition of Hippacampal Sclerosis: minimal criteria

What is the extent of cell loss

« Is H5 an isclated lesion or is it associated with dif fuse
changes?

+ Is this condition a progressive disease?

* Meed for a precise definition of dual pathalogy.

Pathogenesis

*  Whan does it ooour?
* What causaes the coll loss?
= HE can be a desslopmental disondes

* What is T videncs that lebeily comuisced “cause™ HST

TERMINOLOGY

Temporal Lobe Epdspay (TLE)
=

+
T,

Mosial Temporal Lobe Epslepsy (MTLE)

MTLE
il e debamingd by

% ciffereni paAthologins: Tumorn, HE, Vascole: malvmations, Foos! Dyapses, #fc)

% dilffesent mesial reg furis iveled [ . Arvypdisla, Parshion ]
cortan, sl mapec] of B seocodan)
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= Short lerm surgical oulcome of patients remain stabls between TO% to 7%

= Positive predciorns of shaidem outcoma do not preact long-term outcomes

trnend of temp lobe epilepsy with
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Proposal for a semi-quantitative ILAE scoring
systam for HS in epilepsy patients *
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Francois DuBeau (CANADA)

MTS - INVASIVE AND NON-INVASIVE EEG
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GREGORY Cascino (USA)
MTS- CLINICAL SPECTRUM AND SURGICAL TREATMENT
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RoBERTO SPREAFICO (ITALY)

DUAL PATHOLOGY

Dual Pathology

Tempornl lobe epdepsy (TLE]) is the most oomman Torm of focal epdapsy and i
surgaesl senes of pateenis with Srog-resstan epdepay. B0-TE%. ol Cobees e
wigsiiind B haves TLE (Biklmcke o al . 2002, Lahl ol ol , 2003

Hoswirwed, parifebongecil Siisrind. Shiry i ketiond Oomelated with TLE mry e Fownd
vl DnirpConad Tl Pe{eoocevafull howvmaiian @i Olewesrilanll WIRH Ofan aessiifers
Sesiopmeninl of visscolss malnmations and Lemons wilhin B Semponsl lobs in
TLE jpudiersis, hach: iy of My sl B sssociabed with HS [Kuemssecin ol &l

1900; Aaymand o 6l 1954; Lo &0 61, 1008)

aiology i elimated 1o oo in 5-340% of TLE cases. The mosl common
second alismtion s 8 malormation of corical Sevelopment (MCDL most chien
focal cortical dysplasia (FCDY)

Dual Pathologry b not yet compeehanshly defined (Condes of ol . TESS). ond s st
amibsguoisly used in clinkcal ond hissopaologec praction. Prop finit

Dual Pathology

rafars only o iy with hippocsmpal sclaromin, who Fuves B ossor
bvnicn sfpciing bemn (wich may ba ocaled s guliss
k). that i, Bamer, vass b AT
ancapFabin, or MG inchading FLE

Tordatera! femperopoker atrophy mith increated T2 ana! chongpes on MRT i
naf included o iy Mntepatholger correlate has yet fo be specified

Of note

Festopathaiogically confirmed architecharsl abnormabitias &y the bempors! lobe
assockated with HS should not be disgnosed as FCD Typs | or “Dual
Pathology™ but FCD Type Ba

i o - AR clsasficasce of FCDY - Fpdapsa Yt
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SPECIAL REFORT

The dinlcopathologlc ypectnem of focal cortical dyplasas:
A gonaenian Carification proposed by an adker Task Foroe
of the ILAE Dlagnostic M ethod Comenivion'

- [ tHiaris Tam, 1 & e B Brmsassng, fimrry ¥ iy,
By g = it § Jom s, [T niar Aramiiom, [ A s e, [l

iyt o [l ey )
et B v gl £y o i e

Tha etiolegy and pathegenasis of FLD fype IIT remaine fo be determined

bt it s lialy related te tha pathogemasis or affects of the aszackated
lezion ocquired n sorly life

Are some focal cortical dysplasias
post-migratory cortical malformations?

FRaoberio Speealion

W

Hypothesis for FCD type il

= The etiology and pathogenasis of FCD type Il
remains to be determined but it is likely related to
the pathogenesis or effects of the associated
lesion acquired in early life

TLE as a peculiar form of FCD Typs Na

Al Toge D el 4 o [y pelams i sl o,

I L A C L TE

koweed
[ -

e ]
e i o g e e e
Tl is ity ot SO IO s g sy st

anieon o msl Hmpon ECMTAR T s e petioges sy
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Double Pathalogy

rilers 55 bwo Indepandant leslons afecting o o muliphs ks, bul sl
insluding hippocampal schrosis

Titws dodfirition asaumes that both esons evobve fram an indeperdaent
pathoganess | B cavrnoma in ong cerstral B " and i g
in Ty e

s et

Elscteophysisiogy will be naciiesry 1o chamclsins the “monl Bl ™ spllaplogans
maion

Principal lesions.

SEREpIae Ay | kemion with gically defirad G ol ittt
ol w:_m_&mamwpﬂ
Thin inchudes

= thi ipiacinom of apepdyp-aalociated famon,
-yl maliorsatom.

By g7 gl - [1AF Clapnaytome pf B - Foseprsp SO

HS +FCO I FCD i
HE + sacond, distinct principal lesicn ——— Dual Pathology
Tt inclependent |Shns s Doubile pathology

{atfecting one or multiple lobes)

May 1996 — April 20010
941 patients operated on

/

234 pts with HS [solated HS 69 pts (30%)

165 pts HS “plus™ (70%)

1165 pts HS “plus“'

HS+FCD1 =FCD llla 67 pts (40%)

HS + “other™= Dual Pathology 98 pts (60%)

HS + TUM. 12 pts (13%)
HS + TUM+FCD I Tpts ( 7%)
HS + Inf./Infl. 11 pts (12%)
HS + Malf. 68 pts (68%)

S + cavermsssa 4 pis
5+ mMUD 1% pis

Tt T b1 B poy
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Luisa RocHA (MExico)

RECEPTOR BINDING CHANGES ASSOCIATED WITH MTE AND CORRELATION WITH
CLINICAL ASPECTS

&

Receptor binding changes associated
with Mesial Temporal Epilepsy and
correlations with clinical aspects

Cra. Luisa Rocha
Cinvestav, México
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Receplores en
Pacientes de |la Tercera Edad

Receptores Muscarinicos y Edad
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Receptores Opioides Mu, Edad y Depresion

Controd

Giross-lnserchl of ol . 1550

265



Receptores a Opioides en Cerebro de
Pacientes Epilépticos

Receptores a Opioides en Cerebro de
Pacientes Epilépticos
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Caracteristicas

Tumor o
Autopsia ELTM Lesitn
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k J J
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Datos Clinicos de los Pacientes con ELTM
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D Reguistory Molscus
5 Recepior

Blpfa_beta gamma Enzyme of
G-Proten lon Chanmel

Efecto de la activacion del receptor Mu en la
aclivacion de la proteina Gi
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Receptores Kappa Opioides en Corteza Cerebral
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Receptores D1 y Edad

Caudedo Putamen Coreza Oesipital
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Winng of al, 1998

Recepiores D2, Edad y
Aleraciones Moloras y Cognilivas

‘ollicnw ol all, 1908
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Receptores D2 y Edad

24 yoars

44 yoors

25 years

‘Wl ol 6, TH0E

Sistema Dopaminergico
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DO/p-Actina

Expresion de Receptores a Dopamina

= AUTOPSIAS
TEED S ED 2 R0 E=ELTY

e el T T - TULOR

Receptores D1 en CxoCerebral de
Paciantes con ELT

D1 =

fmol img proteina

DO/p-Actina

Expresion de Receptores a Dopamina

S AUTOPSIAY

ERELTM
S .- _— TULOR

TEkD #ED E2aD

Receptores D2 en CxoCerabral de
Pacientes con ELT

fmolimg proteina

Il v Vvl

273



Receptores D2 en Corleza de Pacientes con ELT

Werhahn et al . J00H
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Recaptores a Serctonina y Edad
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Receptores a Serotonina en Corteza
de Pacientes con ELTM
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alpra gamma Enzyme or
G-Proten lon Chanmel
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Tolerancia a los Efectos de Farmacos Antiepilaplicos

Lt e Schmict. 2006

Tolerancia a los Efectos de Farmacos Antiepilépticos
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INFORME
MEDICOMORAL
DE LA PENOSISSIM A,
FHICOROIL ERTENMIDAD
DELA BEFILEPSIA
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IHSTITUTO RACIONAL DE
NEUROLOGIA Y NEURDCIRUGLA
“llaniuel Velaics Suldag™
De. Mario Abserss Vanegas.
Dwa. Jusania Vilbeda

INSTITUTS MEXCAND DEL SEGURD SO:CIAL
Dia. Sandrs Orabco-Subiak

.

HOEPMTAL ENERAL DE MEXMCO
Dra. Ans Lisss Velases
O Francisco Velasco

ACADEMIA DE CIENCIAS DE HURGRLL
DEFT. FARMAC OGBS OGLA,
Dra. Anna Borsod CIMVESTAY, MEXOO
Or. Lussa Reszha
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RESTAURACION HEUROLOGICA. CUBA
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D, Lourdes Longados Pedre
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GREGORY Cascino (USA)
TUMORS AND EPILEPSIES
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ARTURO CARPIO (ECUADOR)

ALADE CONFERENCE: NEUROCISTICERCOSIS AS ETIOLOGY OF
SYMPTOMATIC EPILEPSY

6™, Latin-American Summer School on
Epilepsy (LASSE VI)
“Symptomatic epilepsy: A critical updating”
(Sao Paulo, 24 Feb-3 March 2012 )

"MNeurocysticercosis as etiology of
symptomatic epilepsy”

Arturo Carpio, M.D.
School of Medicine
University of Cuenca, Ecuador

v 8, o1

Neurocysticercosis and Epilepsy
+ [Epidemiology and definitions of NC and
epilepsy
+  Seizures, the main clinical manifestation
of NC
* NC as an etiology of epilepsy in
developing countries

« Does antihelmintic treatment improve
seizures recurrence due to NC?

+ Prognosis of epilepsy in patients with NC
= Conclusions and recommendations

Epidemiology of Cysticercosis
- Teenlasis'Cysticercosis are distributed worldwide
= Intection is imported by migrant workers into the USA,
Spain, and other developed counlries
= TiC is an emerging infection and a current public
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Lyfe Cicle of Taeniasis/Cysticercosis *

* Catplo A Neurseyiticorcosis: An update. Lance! belect Dig. 2000.2. TE1-PE2

Taenia Solium & Cysticercus
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A Systematic Review of the Frequency of

Neurocyticercosis with a Focus on People with Epilepsy
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Epidemiology of Cysticercosis *

= EITB +: 8% - 12% in Latin
America

+ Uselul for identification of
Individuals who have had
syslemic contact with the
parasite at some time.

+ Seropositivity does not
maan aclive sysiemic
infection ar CHS

Epidemiology of Epilepsy
Developing countries® Developed countries **

+ Prevalence of active - Prevalence of active
epilepsy: 7-121.000 epilepsy : 5-7 1.000

+ Incidence: = Incidencs:
= 120/100.000 50-70/100.000

"t drvelopmg wir " Heuser A Epleper rsqusncy

Neurocysticercosis and Epilepsy: Definitions *

« Epilepsy is the name for a group of
tunctional disorders of the brain that
are characterized by repetitive
seizures. Epilepsy is caused by
abnormal, excessive electric
discharges of the nerve cells or
neurons in the brain.

+ A first and single seizure should be
clearly distinguished from
“epilepsy,” as this has important
implications

epsbepuy. Epdegia 1995.34:590 496
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Neurocysticercosis nnd Epilepsy:
Definitions

Acute symptomatic seizures are events,
eccurring in close temporal relationship with
an acute CHS insult, which may be metabolic,
toxic, structural, infectious, or due to
inflammation. The interval between the insult
and the seizure may vary according to the

underlying clinical condition.
* Baghi E, Carpio A, #t al. Recommendation ber & definition of
cute 5y e seiure. Epiepsia. 2010 Apr:S1(4]6715.
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Pathophysiology of Neurocysticercosis
(= — *
l
TN - e
* Eicobas A The patholagy of neurocyiticeroodid bn: Palacios £, et al,

eds. Cysticercosks of Central Nervous System. Springfield: Charles C
Thomas 1983:27-54.
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MNeurocysticercosis: Vesicular phase

— | -

a s R
* Esrahar b, The pathalagy of rewrooymieras in: Palstion. £ o1 o, &ds,
Cprcercoin o Cerard Mervsoun fysem. Springlield: Churkes © Thoemas 13E0327-51.

MNeurocysticercosis: coloidal phase™

AU
Cysticercosls of Centrad Nersoasn System, Sprisgfield: Charles C Thoeras 1933:77-54,

NC: granular-nodular phase *

* [Hwoobar A, The pathology of Ik i3 In: Palscion I, ot al, eds.
Cysticericabi of Central Mervoun Syitemn. Springfield: Charled € Thoman 1983:37-84.

Neurocysticercosis: Calcified phase

* Eacobar A The pathebogy of newsystiosrosis ba: Palaciss E, o al, sos. Opesoss
of Cantral Wevvous System. Speiagfield: Chares. £ Thoman ESS1:1T-54.
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Typical Images of Meurocysticercosis

Classification of Neurocysticercosis*

Viability

= Active: parasite is alive, vesicular phase
= Transitional: parasite in degenerative form

= Inactive: parasite is dead, calcified phase
Location

* Parenchymal

= Extraparenchymal

Carpio &, Placencia M, Santillin F, Escobar A. Proposal for & new
mﬂwmlﬂmﬂ
1594;31:43-7.

Classification and Clinical Manifestations in 336
Pationts with Neurocysticercosis.®

VIARELITY Parhrani  Keloards L WA, S )
Lacwilsn %) CT L] L] - T
ACTIVE
Parcesbymal W2TE  MRD) S0 2IpM M
Exwiapiionbymal T {Llp L] 6 B8) LERET] Tlap
Pargmh. = Entraparen. I8 (B Rj 13 4F) 240 Nay LIeLT) LLLELE)
TEANSITIRAL
Parcebrymal E3{248p  TIqEE) 0% QREp I3 (0dp B2 {04)
Bl gmngead 1% {8 ) Tq2ap 00 {180k LERLTY Lo
Parench. + Maning 1N {33 (3% 06 (ESp &(3N) B8 THD
BACTIVE
Paren bymal ET{I39F RT3} L} JE TR}
M emingead i4 gy LY 13 (@A Finap [TET]
TOTAL NS QI80)  IMTI) RS (T AR TIEIN

MNeurocysticercosis and Epilepsy

+«  Epidemiclogy and definitions of NC and
epilepsy

+  Seizures, the main clinical manifestation
of NC

= NC as an etiology of epilepsy in
developing countries

+ Does antihelmintic treatment improve
seizures recurrence due to NC?

« Prognosis of epilepsy in patients with NC

+ Conclusions and recommendations
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Clinical Manifestations Associated with
Meurocysticercasis: A Systematic Review
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Clinical heterogeneity of NC *

= Variability in the clinical forms of expression and
evolution of NC are well recognized, but attempts
in classification have been oriented more towards
medical diagnesis and clinical management of NC
than to its possible causes
= [Factors that contribute to clinical heterogeneity of
NC:
- parasite: developmental phases, size, number and
location, genetics of taenla solium
— hest: age, gendér, geneties, immunalogical status and
inflamation

— environment
*Flrwey &, ol OB geneity o ¥ reusky

bzt e e | Lacton.
Trans B %o Trop Med Hyg [20200

Neurocysticercosis and Seizures

+ Seizures are the most
commaon symptom of NG (60
= B0 %)
Selzures may occur at any
evolutionary stage of the
parasite

Acute seizures are more
frequent with the
transitional form due to the
inflammatory brain reaction

iy

= Canpla A, Dncobar &, Hauser WA, Cysticorcosis and splapey: Al
it Fiviie. Epilspals 1094,99:1024 40

Meurocysticercosis and Seizures

« Risk of seizure
recurrence (i.e.

SEcurs In tve Inactive or
calcified form

This has been attributed
m residual pelllulonnl
results in

glvrmln epileptogenic

. Pamﬂh location may be
Sprert sl cgenic
region b

288



Relationship between NC and epilepsy

* There is no
correlation between
the NC burden of
lesions and the
severity of the
epilepsy

Patients with severe
refractory seizures
may have only one
calcified lesion; on
the other hand, there
arg patients with
multiple cysts or
calcifications but
not epilepsy

Relationship between NC and epilepsy

-

There are
“mmﬂltamh;hﬂw e
between epllepsy -
and NG /Y
+ NC and epilapsy are i
common diseases in -
most

couniries
+ Because of their high

2% A
'mamﬂenmmmm
eplapry: A critheal review. Epilepua 1998,19:1025-30

Single enhancing lesion and seizures

Single enhancing lesion and seizures *

+ SECTL are benign and tend te resclve
spontanecusly (3-6 months), withouwt
anticysticercal drugs or surgery

« The parasite is already in the degenerative phase
and will eventually disappear or become calcified,

« Treatment should be limited to medication_required
to control the acute sympoms symptoms, such as
antiepileptic madication

*Pal DK, Carpia A, Sander TWAS, Neurocysticercesis and 3
- A esrol Mauroearg Paychiatry T000-68 137143
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= Kelvin EA, Carpio A, et al. Seizure in people with newly
diagnosed active or transitional neurocysticercosis.
Seizure. 2011 ;20:119-25

Children, those with cysts in parenchymal locations,
and those with a higher number of cysts appear to
be more likely to experience seizure when they have
INC cysts in the active or transitional stage

Saenz B, et al. Neurocysticercosls: clinical, radlologhc,
and inflammatory differences between children and
adults. Pediatr infect Dis J 2006;25:801-3_

Children more frequently suffer from a single
degenerating parasite located in the parenchyma,
while multiple viable parasites located in the basal
5A cisterns are more commaon in NC adult patients

Kelvin EA, Carpio A, et al. Investigation of familial
aggregation of seizures in neurocysticercosis patients.
Epllepsy Res. 2009:84:67-T1

We examined whether there is familial aggregation
of seizures in first-degree relatives of NC patients
with seizure versus NC patients without seizure :
There was no trend toward familial aggregation of
saizures in NCC patients

Velasco TR, ¢t al Caleified cysticercolic lesions and
intractable epllepsy: across sectional study of 512 patients.
JHNP 2006,7TT.485-8.

NC is an uncommaon cause of intractable epilepsy, even
in an endemic region such as Brazil, and that it may
only represent a coexistent pathology.

Kelvin EA, Carpio A, et al. The association of host age and
gender with inflammation around ney
cysts. Ann Trop Med Parasitol. 2009;103:487-99

+ In the Poissen model, the number of transitional
cysts was found to be 1.8-fold higher in the
female patients than in the male, and this
gender effect was not only statistically
significant (p >02) but also constant over time

= |t therefore appears that there are significant
gender and age differences in the local immune
response to NCC, even after adjusting for
differences in healthcare access.

Nagh TE o af. Perilesional brain oedema and ssizure activity
in patients with calcified neurocysticercosis: a
cohort and nested case—control study. Lancet Mewro/
2008;7: 1099-105

= 110 patients with only calcified lesions and
selzures were followed to assess selzure
relapie. Perilesional oedema was assessed
by MRI at the time of selzure In 110
symptomatic patients

= 29 patlents had an incident selzure during a
median follow up of 32 months, with an
estimated S5-year seizure incidence of 36%.
Perilesional oedema was seen in 12 patients
(50%)

* Perilesional oedema is commeoen and
associated with episodic seizure activity in
patients with calcified NC.
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E.E.G. Abnormalities and NC

. EEE is abnormal in 30 to 50% of patients with

+ Correlation between CT/MR lesions and
localizing or lateralizing EEG abnormalities has
been reported for only 15% to 30% of patients

+ Calcifications are the origin of the epileptogenic
lesion in < 50% of the cases

+ A non-causal relationship between epilepsy and
cysticercosis in some cases might explain these
apparent discrepancices

Sakamoto AC et al. and ﬁdlf.l Katagal P,
Luders HO, eds. The Epl :Eﬂnlnﬁl?: Prlvn;ﬂ:lnﬂ.s-ln
Diego: Academic Press, 1999, 275-82,

Neurocysticercosis and Epilepsy

«  Epidemiclogy and definitions of NC and
epilepsy

+ Seizures, the main clinical manifestation
of NC

* NC as an etiology of epilepsy in
developing countries

+ Does antihelmintic treatment improve
seizures recurrence due to NC?

* Prognosis of epilepsy in patients with NC

* Conclusions and recommendations

Frequency of NC as etiology of
epilepsy

It is extremely difficult to compare studies of
epilepsy due to NC
« These studies are few, and mainly directed at
single seizures, instead of epilepsy
Almost all the studies are prevalent case-
series, which are not useful for identifying
eticlogy
« There are broad differences in the definition of
epilepsy and NC (if any)
What is the real burden of NC as a etiology of
epilepsy?

*

Diagnosis of Neurocysticercosis

+ Clinical features: focal neurological deficit
and/or seizures, that appears and disappears
spontaneously, over several years, according te
the evolutionary phases of the parasite,

+ C5F: inflammatory signs very similar to other
granulomatous meningitis (Th, mycosis, etc).

+ Immunologic serum test (ELISA and EITB):
limited wtility in NC.
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Diagnosis of Neurocysticercosis*

= T scan and MR1 are the main
tools in NC dingrosis (mobd
standard) *

+ MRI is superior for
intraventricular or subarachnold
cysts, while CT is betier for

= Typical mage: viable cyst with a
mural nodule [scolex) - multiple

* Carpla & an update. Lancen indery Dés, 10311751762

Neurocysticercosis as etiology of epilepsy: Hospital-

based studies

Author ] Case Type of study NG
Countrylyear PI5.  Ascertainment %)
Medina et al Al seizures, Prevalent
Mixico [ 90 100 CT scan caBEs 50%
DelBrutto et al Al seizures, Prevalent
Ecuador [ 91 25 CT scan Cases A0%
Arruda ot al All seizures, Prevalent
Brasil / 91 210 CT scan cases 2%

Neurocysticercosis as an eticlogy of epilepsy: Hospital-

based studies
Author Mo, Case Type of study
Countrylyear of P18 Ascertainment NC
Murthy ef al Acute seizures Retrospect
Inchia / 99 572 CT scan {SCTEL) 67 %
Sawhney ot al Single Sz. Pravabent and
India | 96 407 Excluded Incident cases 44 %,
CT scan
Singh G, of al Single, incident Singhe Sz 59 %
s 2006 10z  Andprevalent  Provalant cases g e
selzures Incident cases g
CT scan

Eticlogy of Epilepsy in 310 patients in Ecuador

CHE inbpthor 4.5%
Stk 48%
Tumors 18%
Oy L 3%

Haad Tirmsma 4 5%
?mmﬂ

L i
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Meurocysticercosis as an etiology of
epilepsy: Community-based studies

Authar Patients Inchasion D-wr-ul NC
with crieis LS
Country puar L]
Montans, # al AN seizures CT scan,
Pl 2005 m Pravalam = 50% only 1 15 (38)
caaes cabcification
Del Barutio, ef al Recurreni CT scan,
Ecuadoril(fs 1M seizures. Al pts had 5 (28)
Provalent oaly 1
e cabzification
Muodina of al Recurrent
Honduraa2005 160 selzures £ acan, man
Provalont
[
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MNeurocysticercosis and Epilepsy

+«  Epidemiclogy and definitions of NC and
epilepsy

+ Seizures, the main clinical manifestation
of NC

= NC as an etiology of epilepsy in
developing countries

+ Does antihelmintic treatment improve
seizures recurrence due to NC?

+ Prognosis of epilepsy in patients with NC

+ Conclusions and recommendations

Meta-Analysis of Cysticidal Drugs for
Meurocysticercosis ™
« Synthesis: 11 studies (among 764) were
selected: 6 (464 pts) with viable cysts y 5 (478
pts) con coloidal cysts
- Quality: 5 good, 4 fair, 2 peor. No study used
the intention-to-treatment analysis
* Results: - disappearance of viable cysts @
albendazole 44% vs. placebo 19% (p <0.025); -
disappearance of degenerative cysts :
albendazol 72% vs. placebo 63% (p <0.38)

* Dwll Brutto ot al, s Intern Med. D006 145-25-51
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Anthelmintics for people with neurocysticercosis
Abka Katharine, ot 3. Cocheans - Syttematic Reviews. 7009

Objective : To assess the effectiveness and safety of
anthelmintics for people with NC.

Main results; For viable lesions in adults, no difference
was detected for albendazole compared with no
treatment for recurrence of selzures; but fewer
participants with albendarole had lesions at follow up
(RR 0.58, 95% Cl 0.45 to 0.70)

Authors' conclusions: In patients with viable lesions,
evidence from trials of adults suggests albendazole may
reduce the number of lesions. In trials of non-viable
leskons, seizure recurrence was substantially lower with
albendazole, which is counter-intuitive.

Effects of Cysticidal drugs on
resolution of Parenchymal viable cysts

Study | Reference  Treatment Disapperance of cysis

on CT scan at & m nin

%
GarciaH, etal. N Albendazole 21155 (38%)
Engl J Med 2004 Placebo BI54 ﬂ“l
Carpio A, etal).  Albendazole 18151 (35%)
Psychiat. 2008,
Das K, etal. J Clin  Albendazole 107148 [T%)

Effects of Cysticidal drugs on seizures
recurrence due to NC

Study | Reference Treatment Selzures

Recurrence

Garcia H, et al. N Albendazole J2IST (56%)

Carpio A, et al, J Albandazole 1951 (38%])

Newrol Neurgsurg Placebo 27156 (48%)

Psychiat. 2008

Das K, et al. J Clin  Albendazole 40148 (27%)

Nowrosci, 2007 Placebo 240150 (16%)

MNeurocysticercosis and Epilepsy

+«  Epidemiclogy and definitions of NC and
epilepsy

«  Seizures, the main clinical manifestation
of NC

= NC as an etiology of epilepsy in
developing countries

+ Does antihelmintic treatment improve
seizures due to NC?

« Prognosis of epilepsy in patients with NC

+ Conclusions and recommendations
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Prognosis for seizure recurrence in
patients with neurocysticercosis *

+ Objective: To determine the risk of selzure
recurrence after a first selzure due to NC and to
evaluate risk factors for seizure recurrence
including the influence of antihelminthic treatment.

+ Methods: We prospectively followed 77 pationts
with a first seizure and active or transitional NC for

over T years (median 24 months)
* Carpia A, Hauser WA T wleue recurTene i b

Seizure Recurrence after the First Seizure in 77
Patients with NC according to  Antihelminthic Treatment

Follow-up All patients  Group 1 Group 2

{Albendazole) (no treat.)
Mo. of patients 77 44 3
Within & months 20 % 16 % 5%
Within 12 months 29 % 28 % 35 %
Within 24 months 35 % 35 % 57 %
Within 48 manths 60 % 58 % 80 %

Probability of Seizure Recurrence after a First
Seizuce in 77 Patients with Neuracysticercosis

Haplan-Meser Cuna

18

¥
&
o
i .
§
&
¥

Fodoss-up in montha

Frobability of Seizure Recurrence after a First Seizure
in 77 Patients with NC o Function of Cysticidal Treah

Wspiry Mgt Cosvs

&

Pl i i
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Prognosis for seizure recurrence in
patients with neurocysticercosis *

Discussion:
« Seizure recurrence is about 40% following
a first acute symptomatic seizure due to NC,
but this seems to be related to persistence
of active brain lesions.
* Recurrence risk is low and in keeping with
seizure risk following other brain insults
leading to a static encephalopathy in those
in whom the NC lesion clears

" Carpio A, Haussr WA, F far waizern n with
newty disgnosed ¥ gy J00E 5817101734

Antiepileptic treatment for patients with first seizure due to
neurocysticercosis *

SCarpay & MeuroryHEET o 80 widate. Larces e Dis. HOST T T51-TERD

Neurocysticercosis and Epilepsy

«  Epidemiclogy and definitions of NC and
epilepsy

+  Seizures, the main clinical manifestation
of NC

* NC as an etiology of epilepsy in
developing countries

+ Does antihelmintic treatment improve
seizures due to NC?

+ Prognosis of epilepsy in patients with NC

+  Conclusions and recommendations

MNeurocysticercosis and Epilepsy
Conclusions (1)

* Seizures is the most frequent clinical
manifestation of NC
+ Selzures may occur at any evolutionary
stage of the parasite, but acute
symptomatic seizures are more frequent
in the transitional form
It is likely that most people with NC
have acute symptomatic seizures that do
not necessarily evolve into epilepsy.
This is one of the reasons that epilepsy
is overdiagnosed in some studies

-
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Neurocysticercosis and Epilepsy —
Conclusions (2)

+ Studies of NC as etiology of epilepsy
are difficult to compare due to
methodological differences

According to recent studles (incidence
epilepsy), NC is not necessarily the
main cause of epilepsy, although it is
one of the most frequent antecedents
among adult patients with symptomatic
epilepsy.

Because of the high prevalence of sach
condition, a causal as well as fortuitous
relationship between the two
pathologies might exist.

-

Neurocysticercosis and Epilepsy —
Conclusions (3)

+ Clinical heterogeneity of NC makes hard to
compare reports each other

+ There is not validated diagnoses criteria of NC

* Seizure recurrence is about 1/3
following a first acute symptomatic
seizure due to NC

* The prognosis of seizure in patients
with NC is good

+« There is no correlation between
treatment with antihelminthic agents
and seizure recurrence
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IsciA LoPes-CENDES
PROGRESSIVE MYOCLONIC EPILEPSIES

Epilepsias Miocldnicas Progressivas

< Epilepsias Miocldnicas Pragressivas (EPMs)

+ grupo heterogénes de deenges raras
¥ geneticomente determinadas

« A% cinco principais cousas de EMPs sdo:
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EPIDEMIOLOGIA

< A werdadeira frequncia ndo estd definida

r‘a e i

DOENCA DE UNVERRICHT-LUNDBORG

+ idade de inicio entre & e 15 ancs

Aspectos genéticos
Listaring 8- 21422.3

DOENCA DE LAFORA

 idade de inicio variando entre 11 & 18 anos

nl
F,
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EPM2A - 6g23-25

LIPOFUSCINOSES CERGIDES NEURONATLS

+ inicio dos sintomas varia desde meses até vida adulta

EMCEFALOMIOPATIAS MITOCOMDRIALS

+ inicio dos sinfomas sic varidveis, scorrends fante em criangas
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MERRF
' 90% dos pacientes com MERRF: AB3446 no miDMA

SIALIDOSES

+ deengas lisossemiais (deficiincia da newrpaminidase)

FORMAS RARAS DE EMP

Mivel Diognéstica T

Inicialmente avaliames 25 pacientes/Z1 familias ndo-
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Hivel Diagnéstico T

« EEG em todos os pacientes
< RMM de crinia em 23 pacientes ¢ 2 TC de crinio

DOENGCA DE UMVERRCHIT-LUNDBORG
(n=5}
Nivel diagnéstico T
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DOENGA DE UNVERRCHIT-LUNDBORG
Nivel diognéstico IIT - Andlise Molecular

DOENGA DE LAFORA
Mivel diagndstico IT - EES
+atividade spileptiforme generclinads & digt. atividede de base
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DOENCA DE LAFORA
Mivel diagndstice IT -RMM

+ alterogies discretos; atrefia cortical e cenebelor
< PR €, 14 oros, fem. 1 ono e meio de evolugla

DOEMCA DE LAFORA
Mivel disgndstico ITT - bidpsia de pele
~ corplscules de Lafora (PAS <) nos 4 pacientes

DOEMCA DE LAFORA
Mivel disgndstico LII - andlise molecular

frcMMﬁS&ﬁMﬂMmlm&m
o5 3 pacientes do estude
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LIPOFUSCINGSES CEROIDES NEURONALS
(n=6)
Nivel diognéstico T

LIFOFUSCINGSES CEROIDES NEURONALS

Mivel diagnéstice II- EEG
< EEG- V. C.P.. 9 anos, fem., 5 aros de evolugle

LIPOFUSCIMNGOSES CEROIDES NEURDMALS
Mivel diagndstica II- RMM
+ foded exames alteraded, come atrofia cortical € cerebelor

LIPOFUSCINOSES CEROIDES MEUROMNALS

Mivel diogndstico III- bidpsia de pele

< definiglo diagedstica em I pacientes:forma infantil tardia
< (corpisodes curvelinesreg)
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ENCEFALOMIOPATIAS MITOCONDRIALS
(n=4)
Nivel diagnéstico I- Avaliagdo clinica

« tlinica e exome neuroldgico altamente sugestiva de MERRF & MELAS
n!m

EMCEFALOMIOPATIAS MITOCOMDRIALS
Mivel diagndstico I- MERRF
< Paciente M. A L., 41 ancs, fem., com bpomatose giogerte

EMNCEFALOMIOPATIAS MITOCOMDRIALS
Nivel diagnéstico IT-EEG

MELAS

* EE& - afividade

EMNCEFALOMIOPATIAS MITOCOMDRIALS
Mivel diagndstico IT- TC de crinio
< RRP, 15 anas, mad., MELAS
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ENCEFALOMIOFATIAS MITOCONDRIALS

Nive! diagnéstico IT- RNM
M, AL L., 41 anss, fem., MERRF

EMCEFALOMIOPATIAS MITOCOMDRIALS

Mivel diagndstice I1I- bidpsia de miscule
< bidpgia de misculo realitou-s¢ em 2 pacientes, as RAF

ENCEFALOMIOPATIAS MITOCOMDRIALS
Nivel diognéstice TIT- andlise malecular

+ padquitou of pofitos de mufocde AJ2436 & ABIA4G mt DA
resporcdveis por MELAS & MERRF

SIALIDOSES
{n=1)
« Mivel diognéstico I- polimioclinus
fdcies gresseira (sinais dismdrficas)
escoliose
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Fermas Raras de EMP

Ataxia efpinocerebelar tipe 7 (SCA-T) coma EMP
+ Mivel Disgndstice I-inicio oas & anos

Formaz Raras de EMP

Mivel Diognéstico IT-EEG
< Paclente M. O . B, 9 anof, mad. inicisfmente caso isclads

Formas Raras de EMP
Mivel Diogndstico LI-RMNM
M mastram infensa atrefia cerebelor ¢ de tronce

Formas Raras de EMP

Mivel Diogndstice ITI- Andlise malecular
= prefenco de clelod com 60 repericBes(paciente) & sua me com 96
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Resultades Finais

comos: 1 pacentes (32% dospocientes)
Sl familias (52% das familias)

- DUL- 3 pacientes- teste molecular (9)
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HeLeN Cross (ENGLAND)
CHILDHOOD CATASTROPHIC EPILEPSIES
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MARINA BenTiVOGLIO (ITALY)

GLIAL RESPONSES TO ICTAL INSULTS
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MARILISA GUERREIRO (BRASIL)

LANDAU-KLEFFNER SYNDROME, ELECTRICAL STATUS EPILEPTICUS DURING SLEEP,
AND CONTINUOUS SPIKE-WAVES DURING SLEEP

Marilisa M. Guerreiro
Professora Titular

Disciplina da Meurclogia Infankil
u Deparaments de Neurologia .A

Agenda

m Introdugao

= SLK

s CSWS

= Epilepsia Sintomatica
u Sindrome Opercular
= Evolugio Atipica

Subsclinkal “Flectrica] Status Epileption”
Induced by Slenp in Childres
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Definicbes

m ESES = encephalopathy with status epilepticus
during sleep or electrical status epilepticus in

sleap (B5%)
= CSWS = continuous spike and waves during
sleap

s EMES = eslado de mal elétrico do sono
s POCS = ponta onda continua do sono

TLAE, 2008

» I
Fisiopatologia

= Hipilese: parcxismos apilepliformes podem intedaric
com funchas fisiolbgicas & com neuroplasticidade

s O sono desampenha papal fundameantal na
consolidacio do aprendizado @ da memdaria

» A consolidaclio da membria rellebe processos a nivel
molacular @ celular qua comvartam a mamdia labil em
pafrranenbe

= O sono lento & fundamantal para o processo da
homeosiasa sindplica

Hinlker gt Soiokipod]. ANRA0LF
Fovgew ag il FRRS-00 T

ot e Mo, TN

Sindrome de Penélope

® “Spinning during the day,
spiking during the night”

m Tear = rede neuronal

= Desfazer = descargas elétricas durante o
50Nno
Prejuizo neuropsicoldgico e comportamential

e o & S0V
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EMES

(padrao eletrencefalografico)

B Epd Shrvbcemditica 1 Saredrgene DHES
B 5LE . Sardroens

g o ad, 180

Nﬂum’uu e

Syndrome of Acquired Aphasia with

Convulsive Disorder in Children

William M. Lawdws, M.V, gnd Frank B Kieffner, Fhib

g
Sindrome de Landau-Kleffner

= Distdrbio de linguagem
Delerioracho da compreensio associada &
redugio progressiva da fala espontdnea

w Epilepsia; 80%
s EEG: descargas epileptiformes em 100%

Ervivnr of . ST, Eueslaruies of 8, JETT
ety o i VBT, e o . PR
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SLK - Quadro Clinico

wIC: 4 e7 anos (1,52 13 anos)
s Sexo: masculing
& Linguagedm
Afasia global
Agnosia audliva verbal
Instalagio abrupla ou Nsidosa
Diag. diferencial: surdez ou autismo
s Epilepsia
Crises podem ser parciais ou generalizadas
Fraqiéncia vanavel
= Disturbios de comperitamento s&0 comuns

|

SLK - EEG

= Vigilia
Atividade de base preserada
Descargas eplleptiformes: generalizadas, focats ou
rulbifacais, porkm predominam em regibes lemponas
sdaE

= Sono
Ativacho a difusio
= 85%: EMES
Sono REM: desaparecimento ou fragmentagio da
alividade parodstica

e " - gl el
e S TP TP

-y

= Rl ey, i
KL e m - ==
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SLK - Etiologia x Fisiopatologia

m Desconhecida

= Mauroimagam:
normal

m Ablacdo funcional @

das areas de
linguagem

Dvimivirsa o i, Vi it o ) DR

SLK — Exames Complementares

= EEG
= Neurcimagem
estrutural
= Neuroimagem
funcional
SPECT
PET

-

e o . 1FRE
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SLK - Tratamento

u Clinico
Drogas antiepilépticas
s Benrodarepinicos, YPA
» Outrms: GBZ, VIGB, Lovesracetam, Sulthiame
Corticoterapla e Imunoglobulina
Dinta cotogiinica
= Cirlrglco
TSM
Estimulacdio vagal
Lomman of o 199 Seufvwy o o 1999
Mrwacnuy of ol PR Lands T

[ Y T P Y
Lagas, IO M of &l 200

ppr——————
Evolugdo

= Epilepsia e EEG: evolugao favoravel

s Disfungdo neuropsicologica geralmente &
permanente

Progndstico reservado esta relacionado com
inicho precoce @ fase ativa prolongada

Landan Kiincr sysdeome: Long-icrm loflos-sp

Ndarm HA Threm, siasing. A, Cinsmsiars, Liia . Madkiron, Marding . Cimrmss *

Evolugao

n T pacientes
= Saguimanto: 3 a 16 anos
= Sexo masculing: 8 e 27 anos
s Métodos:
Entravisia
Escala Vineland
Escala de Conner
EEG

L of &l Seads Sev OO0
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Evolugao

» Resultados:

Epllepsia: 2 pac com crises redraldrias
Linguagem:

n 1 romisslo completa da SILK

» 3 raimiado pancial

= 3 com adasia + agnosia auditha
Cluabicdade e vida:

» 1 wida nonenal

s & com lmacles
EEG: 5 nommass

S of & St Dy 209

Evolugao

» Conclusfes:
Epilepsia @ EEG nem sempre normalizam
A idade de inkcio ndo se comalacionou com mealhor
progndatico da linguagem
Cualidade de vida compromistida, devido
principalmenta 4s dificuldades na drea da linguagem

L of . Begart Dy JTEN

CSWsS

O
CSWS = POCS

Inicio na primeira década: 4-§ anos
Disbirbio EEG paroxistios grinve com oomphxos
espicula-onda > 85% do tragado da sono

Epilepsia; manifestagdo inicial em 80%

Delarioragin cognitiva @ componamental com ou sem
alteragies privias do desenvolvimenio neuropsicoligico
Ausincia de palologia cerebral que justiique o quadng
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SLK x POCS

= Dois pontos no espectio das encefalopatias
epildpticas funcionais da infancia

» Distirbio epileptiforme paroxistico grave que
gltera a sinaplogénese de forma permanenta
SLK: atrvidade parcdstics inlerdess principalments com a hescio
ey it Inmporonanelal [rgusgen)
EMEE: aiidade parcistica inlprieen principadmants oom &
fun;io do odes Trontal (Cognicio & Comportamento)

S ) Py, JEIED

SLK x POCS

Comparagao entre SLK e POCS

Wardoesl SLK EWES
Baag . B M
By e vl 1] I PT
© 2.7 T
Barlina Lingusges Comporiarsria
Crinas Varisdas Warwds
Hita AT 1% anl % and
A8 OEOL o« S B,
Dencsrgas Focais Témpom Pariets] Fromtan
Fraqiskrais CEDL I IHx
g
) S
EME

(padréo eletrencefalografico)

)
B Epl Sintomdtica 1 Sincdroene EHES
HSLK  Sandrome
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Epilepsia Sintomatica

Anormalidades estruturais

associadas com EMES

Eliclagia | vVian Buzslu, | Tas, Linglchoespe
Hirtum 00 2008 010
2008 (L] ey (i
(33} o

Vascular | 21% e E1% T

perinatal

MDC 4% % 5% %

Menlniza | 15% [ [ o [

o anl

Aol 15%

dhfusa

Tibanes | E%

Tumores | 2% | I

Sindrome Opercular
ou

Sindrome Perisylviana
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Palimicrogiria
Perisylviana
Bilateral

S. Perisylviana - Resumo

= A 5P sa caracteriza por manifesiagdes clinkcas
decomenbes de sies na egido perisylviana que podem
sar adguindas ou mttgannlai

méurw congénita, associa-se freqlentemente a

A triade dinica didssica caracteriza-se por epllepsia,
deéficits cognitives @ sinais pseudobulbarnes

" JEE———
Sindrome Perisylviana ou Opercular
Quadro Clinico

s Manifestagbes pssudobulbares
Dificadade pacs Sughd o daghst
Disiagia (dificuldade para alimeniar-ss)
Engasgo Ml
Slalornia (&5 vaDes por ioda a vida)
Dasarire
Distirbions oo Enguagem
P loria
n Epilepsia
n Déficits cognitivos variaveis
ey of & TRE TP S
G of i, X000
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Polimicrogiria Assimétrica

Eoprmmakinss Wangoartog 11 ovbinsal e omstvanty Pk ronpeins farvsees B a deivota

g
PMG e EMES

Laminacio cortical horizontal & praservada

Danos principais na camada V' [neurdnics piramidais)
Heurdnios gama amincbutiricos poupados
Desaquillibrio axcitatdrio | inibitdrio

Atividada excitatdria do corex andmalo

Atividade inibiona exacerbada

Esprala pela laminacho honzonlal presarvada

Toma bilateral @ sincrono

Gy of o, IO

,LI_I
Il H
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Atividade epileptiforme continua focal

Righiirs shtrsrmilakgrafos ds pecwsn 2 Paowss om siglis 4 omphne
npecall. & s cwks, fomes s ek Soasecontro- sl e

Evolugao Atipica

*
GP

mEa: CPS
{repuxamento da rima
labsal) - controlado

m | 1/05: dificuldade
escolar + déficit de
atengilo + vdnas
crises epiléplicas

m 030G
RM: normal
EEG = EMES

i I i
f
]
ILIII.-
e Vs v A
|
y -.'J-"'Tr'i
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GP

» Tratamento: clonazepam
m (40 voltou & escola

w5 dl;.‘u.::u't::l.\
roldndicas

EZ B & s a8 .a
|
¥

-
5 ik 1h g

Evolugao Atipica
® Agravamento importante das crises epilépticas

m Deterioragio cognitive comporiamental
acentuada com queda da performance escolar

mEEG
EMES

Fraormam & Carabalia o

" «IE————

Evolugao Atipica

u Deterioragdo acentuada;
Cognigio ¢ performance escolar
Comportamento

|.i:||g|,la|p,:n: ISLEY

m Evolugio:
Cognigio ¢ comporiamento: recupergdo completa

Linguagem (SLK)
Fjerman 4 Cirabalie, 3507
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Evolugao Atipica

m Fisiopatologia
Bissincronia secundsria ou Sncronia Bilateral
Secundaria
SB8S refere-se 43 descargas bilaterals @ sincronas
decomentes de foco conical unilateral
= EMES podae decomer de insulios focais ao SNC

Frjarmam & {arwbalie J00°

R
Evolugao Atipica

m6m - 23 apds o inicio do quadro
= Evolucdo em surtos: maioria
u Crises mais frequentes: mioclonias e quedas
s Recuperacio completa até 12-14a
s EEG:
Wigilia: Atividade focal & generalizada
Sono: EMES

decwed 8 S, PR A, NG
&, RO Ma, N istes ot o OB, i o o
UL S o o RS

B AW Obrigada pela atencsol
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HeLen Cross (ENGLAND)
TREATMENT OF LENNOX-GASTAUT SYNDROME
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Luiz MeLLo (BRrAziL)

EXPERIMENTAL MODELS EVIDENCE ON ANTI-EPILEPTIC AND ANTI-EPILEPTOGENIC
COMPOUNDS AND STRATEGIES
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PHiLipPE RYVLIN (FRANCE)

DRUG-DRUG INTERACTION IN THE TREATMENT OF SYMPTOMATIC EPILEPSY
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HeLio RuBeNs MACHADO (BRASIL)
SURGERY IN CHILDREN

CIREF ~ EPILEPSY SURGERY N CHL DREN

W idciachs o haeicir e Wik Proas e
T
Ly |

o EREREAL CONTIR OF MAN|

Mommari WL Thet et i s ¢ i o i
vt of g @ who npd

AL A I —

T

HISTORICAL NOTE
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P

| TREATMENT GOAL i

a Eliminate seizures quickly
o Optimize cognitive development
2 Improve behavior and quality of life

- e

Trep——y —
Propossed Criteria for Refereal aned Fralestion of Childnm, for

Epsrgery Surgery; Ko L ol b Sy ]
oy Pesdisini Epulepsy Sergery

7 Mokew O * P oy, “Thing ol “Chovery Drkalionds. = Wi D inory.
S — e —————

- F—— - ——
- e

= Raticnale for pediatric epilepsy surgical services

= Typical surgical syndromes

= Padiatric epilapty unit

= Quitcomse assessment for pediatric surgical patients

e

= Rationale for pediatric epilepsy surgical services

@ Effect cn brain develdpment
@ Early porgical intarvenfion [svodd spilaptic encephalopathy]

o O PR DM TR R i B T

RS

s Rationale for pediatric epilepsy surgical services
o Effect on brain development
v Early surgal inbervontion [Iecid epleptic encephalopating
u Meterogeneity of pediatric epilepsy
v Clirecal preseniation
v Medoal nbrecatdity

P ———
EREsE .
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o Epidemiclogy

& Adults x children

® MTS = adults x childnen

Medical intractability in children

g thms.
ey e

SPECIAL REPORT

Definition of drug resistant epilepsy: Consensus
proposal by the ad hoe Task Foree of the ILAE Commissian on
Therapeutic Strategies

P aarich Kema,  Abesis Araivsessgion, Shaes T, Barg, |Flars | Breds,
A, s B, ) iy i, ks L Mo, |l Form, | sl Wi,
el ) e gpnina Beanch.

It is proposed as a testable hypothesis that drug resistant
epilepsy is defined as failure of adequate
triats of two tolerabed, appropriately chosen and
used antiepileptic drug schedules (whether as monotherapies
or in combination) to achieve sustained seizure freedom.

Treatment outcome - new onset

1 #AED

Hew drugs hawe not altered the number
of intractable cases in children (Holland, 2002).

e e e W D, BT LA

» Rationale for pediatric epilepsy surgical services
w Effect on brain developrment
o Darty surgical ingervention (ivoed epileptic encephatosatiy]
= Heterogeneity of pediatric epllepsy
w  Chnicsl preseebabon
w  Hedical ingractablibty
o Functional plasticity
w  Positiee x Megative
4 In fawer - plasticity of the developing brain
= Brain growth and maturation ~ 5% wetd 5 yo

= [Brain dendriic.
Fraberazion ~ 7y

332




« Rationale for pediatric epilepsy surgical services
a Effect on brain develogment
»  Early surgical intenvention (weoid epdleptic encephalopathy )
a Heterogeneity of pediatric epilepsy
& Clifechl Bridentaan
»  Misthal imiractabblicy
a Functional plasticity
= Poaitive § Hegative
a Peychosocial factars
» Cogrition, Behavios (OL

it o OO B b b sl ] st

B

» Typical surgical syndromes

a Catastrophic epllepsy
a Clinical characteristics of the symplomatic etislagies

Sl il FER Pogqumel oheran e wherw ard rshinr of chidren

RREEE .

Catastrophic epilepsy

Fairures 844 07 mid
Refractory epilepsy Sttus apdepticus 40, 7%

Progressive neurologic deficit
spasilc hemiplegla

Developmental delay

Behavior deterioration

Catastrophic epilepsy

" Se—— !
Hemimegalencephaly

u BTSN encaphaklia

s Tubsrous Sclensis amphin

» Cortical dysplasia
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= Clinical characteristics  Pathology
o Symgtomatic etiologhes  Gortical D 124
Tumos 53
DHiodh. =5
Mraial bamporal scaroia 0
| |cnigren 378 2
- Surgeries 441 -
Difuse atrophy 16
MR pezemal 15
CIREP Childnen — Fieirks Pret ;.,.-w :
LUNWVERSIDADE DE SAD PALILD
BRASI jomer 11y Todal | 404
T

s Clinical characteristics
u Symptomatic etiologies

Frmiigy o Psiatn B fabipers Serppry Fatwrmitn
TLAE 00l € hgtirns Sy Bttt i (5 79Ty

s i — — - N .- - (%Y

lypsssss

&
2
E 1
L
¥
=
&

= Typical surgical syndromes
a Catastrophic eplepsy

= Pediatric epilepsy unit

a Referral
= Prasurgical valuation

T i i, T P W

L4 .

Patient management
SURGERY
intraoperative ECol

]

INVASIVE EVALUATION
| subdural / depth recoedings

INTENSIVE VIDEQ/EEG MONITORING
non invaskve intenctal | lctal
ictal SPECT

Clinlcal evaluation
FRonmacoresstance? Loscalization hypothesis # MR scresning
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= Prasurgical evaluation

®Children ™ Aduls ® Totad Chidren ¥ Adulty = Tobal
g | Menitoring (videc-EE6) | 120 Sweey |
ey 150

i a0

150 %

100 u

50 20

FEELIPES PEEPIEPSE

= Presurgical evaluation

Pro-Surgcal Investgations lo Pedialrc
Prabperity- Resoctive CHBmE. 0L Suiis LA Tarary

0 SPECT

e
«SHEEEEEE

Patient management
SURGERY
niracperative E

i

@ INVASIVE EVALUATION
subdural [ Septh mecondings
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Pathoiogy ECoG = acut s
Coricaldysplasia | &5 || | @@y ] | mwww
Tumsr | 8 20 (3F%) -
Mesial temporal sclorosis | 3 B{21%) 2 (5%
R phalitis Fil 8 [23%) -
Tubsrnous sclorodis Ln 2 B1%) I ]
Porencephaly 10 & {400%) 5
Gliokin T 18 (51%) SIFR)
MR narmal | ) 1 1
Sturge-Weber & 4 2
Diffuse atrophy 5 1 -
Arierio-venous malformation | 3 2 .
ey Tolal 244 I
T |

i

« Epileptic zone can be identified?

+ Eloguent areas (motor & language)

=]
Surgical lechnigue
Temporal Lobectomy 168
SURGERY | Hemispherotomy #
Lisisnsctamy Fii
VHE 34
Postarianp pitaly | 26
e Chisdren 378 Soriex
o I~ | Surgerias 401 Fromtal Lobactamy M
Calloagtamy 18
Fodal Comticactony 14
Occipital Lobactomy 12
CREP Chidmn - Ribparia Prats
UNIVERSIDADE DE SAD PALLD IS A Pabaanon -~
BRASIL o peration 2X)
Total | 401
e

Complexity of pediatric surgery

» Early surgey = maor risk
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u ldeal situation
o Precise and comprehensive definition of epileptogenic
rone by combanation of invasive and non-irvasive
inwestigations
2 EZ and elogquint 1oned Separati and disting
o Complete resection renders seizure free

u Reality
o Invvestigations often non-concordant
2 EZ may incorporate eloguent areas

CRE

g p—

= Which technologies?
w 3T, DTL, spspctroscgsy.
MR, spact, WEG

o Surgical ocls

®  Endosoopic iechnagues,
TESONC MSpEralor, Drain

Complexity of pediatric Surgery

& AgE 8l Surgeny
ot J -
= Early surgay = major risk

Hemmispheroiomy

& Sargical echrges

s Neurosurgery — microsurgery

o Unequivocal trénd toward microsungerny o minirmally
invasive approaches

o Role of the sungical microscope — oné of the major
advances of CONLEMPOTary NEUrCSUrgery

o Al Batter chenshoation of snatomisl plarsy

O Betler enporiue 10 deep slreciures wilh nbirow corridon

O Epdepiy warpery? Advintigric
= Hemopiai
= Susghral dusation
= Lowiafecnen rne

= Ealy dhiuchanpe feom hosgital
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Complete resection
Large resection ol B2 Dweficit
Persistent selzures
Lmall resection Mo deficit Multiple
interventions

¥ s -

» Typical surgical syndromes
a Catastrophic epllepsy

= Pediatric epilepsy unit
a Referral
a Pragurgical evaluation

= Qutcome assessment for pediatric surgical
patients
@ Long-erm follow up

Croma o @ 0 Peuguae] 1ol e vl arel eestcsinrn of Cheires
LoELET
-

_—

s, sucephais: fang-wrm sswams slier sgers

[—
T T ——

———

-
Cimnrams +f brmpheric sarprrion for v mcter qplopey i m——
- puirnin

Roren, foahamete, W Sk o o, D"

M

-.g - T i
———
—_—— -
Namporsi mie sphapy wrpnry in chebdres s
el e L DR DRI

]
Brren, Sebsmess, Murhads ol o, 980
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* Resules

Surgery (2008) - n
Lotsctomy i
Fromal|[ 18 =
Temporal| 19 e
=
Oceipital | 10

Nirw clagsification - prelminary results

Multiobar 8 [ Comcs Dysplasia | Engel 1 %)
Hemispharotomy | 16 Typse | a6
Total[ 74 [Tyosl« cthwes (Typam |71
Ty N {Taryor) 50

RASMUSSEN
ENCEPHALITIS
IN CHILDHOOD

cnmn:zzm # Focal mator seinanes
= Epilepsia partialis continus - 21
+  Refractory epilepsy « Hemiparesis - 20
» Aphasia - B
v Neurslogical deficit « Irtellectual impainment « 22
s+ Affectsd side = Right - 11 / Left - 11
scbyage-R-7/L-7
e
ke i
Rasmussen encephalitis
Fatients: P
. Mot
Pre .00 | \Walking .
@ Fesulth = walking
3 Weodor Buncsion Walking 12 2
4 Language — no change
s 4 1
3 Aphusls pre-op - § walking
= ol preop - 3
tatal 16 3
e

m

Do outcomes improve as technology improves?

Ly b Suloners
Tamgonl - Extraemponal
e ]
m
L]
Erm—— paemm = w0
Limg-wvm erray ssomes (ollwing spdepey i
Py @ vybiemale v bl Al atalin =0
e —————— 2 e 1560
BO Wit 15650
L]

a" Mf"
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Do gutcomes improve as technology improves?
Inptrid CulBerhe N podlatr epladay
Hargary
Tha UCLA anperioncn 1988 - 2008
L] o
£
M
Fmprtcecond vmsbiovrrsts in o -
=0 B pep 19T
_'..‘:_.....__. - L] o paat 1Y
PoR— - |
b1
W
L]
“s I I 5
|
CONCLUSIONS

» Surgical reatment of epilepsy in children ls efflective and
can offer good resulls conceming oulcome.

w» More studies are necessary lo evaluate the effect of
surgery  and of new technologies in cogniion and
outcome.

= Mew lechnologies can ba exitremely helpful for the

surgton allowing mone accurale tangets and reducing the
risk of post operatory debcils.

4 g
Thank you
CUREP = CENTER FOR EMLEFY SLRGERY
e i
Uit s B, P
L |
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MaNuUEL CAamPOS (CHILE)

SURGERY IN ADULTS

“Treatment of

symptomatic epilepsy”

Dr.med, Manwel Campos
Epilepsy Center. Clinica Las Condes. Santiago, Chile

Chairman. Latin America Commission ILAE

FIcLC

Introductio

FcLC
EPILEPSY CLASSIFICATION

population-based studies of unprovoked
salzures and epilepsy in children and adults

-33 to 42% are classified as symptomatic.

-21 to 53% cryptogenic (lesion or functicnal
disorder is suspected but unproven).

-14 to 37% idiopathic (presumed to be genatically

riediatad).

Ciafanon E. of 8 ncaiiesis of ungetslind Sadrunied wnd apdaqay o s snd

AT
O ot B{e(Hy OO ClBSSROatN. B ISDE0FPE By Lren Heurol JO05.8) 18T -8

Lisssans P il il cvrwrwumnam-w-m o el O i OeTel LS Sl e
E piopving 20005 88811
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iocLc

Events in Epileptogenesis

Months or Years

§/CLC

Epllepsies: Etiologies
+ IMPOSIBLES TO + POSSIBLE TO
PREVENT: PREVENT:
- Hippocampal Sclerosis - Head Injury
- Tumors - Birth anoxia
- Cortical Dysplasia - Infections
- Cavernous Angioma -4 Stroke?
- Ganetics changes - Othes.
= Others.

ICLC
“Treatment of symptomatic
epilepsy”

First Problem
Syndromes versus Seizures

| Problems
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L
Epileptics Syndromes (ILAE 01")

oo e s, Lo i 5 Ephan

I e Rl L] 3 [ plagm 3oopisl forwsmst SOpmcy
T [ A ————
Lrwa e —gEora 8 s I Tl e e 4 wka
Lora o e et el b
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vt | i w0 g i s !
S b s e e 1 Tpiagee e Tos 00 ool salaed
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oMt O ol ORI T by ey, por ' bR |l g
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e | e Al D, o, S B0 T ECLTREER: b HRC
Eoseres tor s s i Sar e st L L .
Lisrreh g i
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H Fopeyied sty i e
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§cLc

Epilepsy: Selzures Typs

Focal*
(57%)

Figare adapted from Hauses WA et ol Mayo Clin Proc 159671576506,

i CLC

EPILEPSIES- DEFINITION

1- Epilepsy is a syndrome: a group of
symptoms and sings, which have
different etiologies (diseases).

2- There is not “Epilepsy™, there are
“Epilepsies™, with different seizures
types and syndromes each one with
different treatment and outcomes.

oIcLe

EPILEPSIES- DEFINITION
1- Epilepsy is a syndrome: a group of
symptoms and sings, which have
different etiologies (diseases).

2- There is not “Epilepsy”, there are
“Epilepsies™. Diverse syndromes, each
one with different treatment and
outcomes.
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WE CAN NOT PUT ALL
EPILEPSIES IN THE SAME BAG

Absence Myoclonic | Tomic-Clonse

=T | o 18

§/CLC
“Treatment of

symptomatic epilepsy™
Second Problem

=

Type of Study for
certificate the etiology
(Lesion)

=

=

§ICLC

Molecular Biologic

Ultra-microscopic
Histopatologic Findings

T1%% of Patients with Focal Epilepsy have a lesion on MRI
(Semah, et al. Neurology 1998:51:1256-62)

UCC Wb st Corlaal
Tl f vmrm Sy L

E————— =

B—@-IAT-AEmaIm—0EYE
SEEEREEE

_i,

L et 8l Epsbaprais 2001 AT W4T 63 (0% Eban disgaostic Epiknpay]
aih F, of . Neerciogy 19831 1236-47 (I'% Db diagnoatic Epilepay)
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Primary generalized seizure types

- Generalized tonic-clonic

- Myoclonic

- Atonic Usually

- Tonic Normal MRI
N . findings

Etiology/Substrates for Adult Epilepsy Surgery Patients
(W=2386 from a single center)

Hpp . . : ] 43.5%

Dacher of &l . J Meuogaitol [xp Neesl 7008 6556108

fIcLC

ADULTS

cLc

Temporo Mesial
Sclerosis
(Hippocampal
Sclerosis)
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Human herpes virus 6B: A possible
role in Epilepsy?

William H. Theodore et al. Epilepsia, 2001

Double-stranded DMA virus [~ 160 Kb)

A and B variants [75-95% homology)

Infection in early childhood

= ~B0% by age two

— Maost mildly syrmptomatic, but unrecognized?
90% of adults sero +

primary CNS invasion

HHVEB en Resecciones por Epilepsia

HHVGE + HHVGH -

ETM (13) 14 ) 9

Mo-ETM [ 14) :IL) 14

Thmsor, AVNL cavemonsa,

Bemimegalonor falia, MO
Historia de crisis Febriles (9) ] 4
(Tisdas en grupo de ETM )

Sin histaria de erisis Febribes (27) |8 %
{uno HHYEB + desconocido)

Rol Potential de HHVEB en ETM

T WH # i Fuwmas Farspers viess B0 L pros sl vy o gy T | pitayesa 3000

¢ICLC

Tumors
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TUMORS

‘Low grade Glioms

‘Ganglioglioms

Disembrioplastic Neuroepithelial

Tumor (DNT)

FcLC
Surgical treatment of Neoplasm

associated with medically
intractable Epilepsy

Neurosurgery, 1996

TUMORS

Trauma
Cavernous
Angiom
(Cavernom)

347



iocLc

Cortical Dysplasias
(CD)

§/CLC
Nueva Clasificacion

<+ Tipo I: dislaminacidn radial o tangencial.
“Tipo Il: neuronas dismarficas, balonadas.
<+ Tipo Ill: DCF asociada a:

Esclerosis Hipocampal

Tumares (MDC)

Malf. vasculares

TEC, lesiones isquémicas, encefalitis, etc.,
precoces (DCF adquiridas)

Summary (CD)
Pre-surgical Evaluation
Mo single test 100%% accurate. Multimodality evaluation

Localization and identification of CL in the presurgical
cvaluation:

Interictal Scalp EEG: 506 Same mild & severe CDY

letal Sealp EEG: 65% Same mild & severe CD
Community MRI: 45% Less for mild CD
Epilepsy MRI: 66%% for mild CD
FDG-PET: 800G
Ictal-SPECT: 55%

fICLC
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PET Axial

§cLc

RESULTS

Results in Temporal Lobe Epilepsy (TLE):

Lesional versus no-Lesional
iinchuded All Ages)

Non - Lesion
Trmparal Epilcpay ol 1]
{0® ol Stmdies) Total Yems
Flionis T
—
Orverall (n=20) 398 | 45 | 4049

1 : 4557
| 2043

glﬁ

Using MRI (n=11) 116
Using Histalegy | 172
(=X}

Tellex et al. Surgical (i s fim Lesional and Non-Lesional
Epilepsy: A Systematic review with Meta-Analysis.

Epilepsy Rescarch, 2010

Results in Temporal Lobe Epilepsy (TLE):

Lesional versus no-Lesional
ilncladed All Apes)

™on - Lesion Lesion
Trmparal Epllcpay N Salrwwe. W01 [ Rlvmies W85 01
in* of Spsdics) Teisl Wraw Teisl  Fror
Fsticats " Fathnis %

===
Overall (n=20) 398 48 :
Using MRI (n=12) 226 | 51 i
Using Histalogy | 172 | 36 §

(N=H)

&6-T
71-89
6i-68

n
|
]
Boommmoo

e ————

 1n Lisionsl and Noa-Lédonal

Tellex et aL. Surgical Out

Epilepsy: A Systematic review with Meta-Analysis.
Epllepsy Rescarch, 200
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Results in Extratemporal Epilepsy:

Lesional versus no-Lesional
{mscluded all Apesp

MNon Lesion
Extra-tempaoral N Sl 9% 01
in® of Somdie) Teinl Frow
Fulienin b
===
Overall (n=13} 156§ 34 P 2741
Using MIRI (n=9) | 124 | 35 {2742
Using Histalogy s L 20 1847
]

(M=)

Tellex et al. Surgical Outcsmes in Lesional and Non-Lesional
Epilepsy: A Systematic review with Meta-Analysis, Epilepsy
Research (2010}

Results in Extratemporal Epilepsy:
Lesional versus no-Lesional

i luded all Apesp

MNaom Lesion Lesion
Extra-tempaoral Ll [ L | (3] [ RESTEN T |
in® of Stelics) Teinl Frew Tetsl  Frox
Fulionin b Faibrnis T
====9 ge——
Overall (n=13) 156 | 34 | {86 | 61-TH
i H
Using MRI {n=9) | 124 | 35 {2742 |28 |60 | Sd-66
Using Histalagy s L N P T4 eTE2
] B

(M=)

Tellez ot al. Su.rjjut Thutcomes in Lesional snd Non-Lesional
Epilepsy: A Systematic review with Meta-Analysis, Epilepsy
Rescarch (2010}

§ICLC
Conclusions
* Focal Epilepsies usually (2 70%) are
associated with a structural lesion on
MRI.

» Generalized Epilepsies have
frequently non visible alterations on

MRI.

gcLc
Conclusions
* Lesional focal epilepsies are usually

pharmaco resistent.

= A normal MRI is not synonym of non-
lesion, because in cortical dysplasias
the PET is most effective in detection.
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oL
Conclusions
+ The type of lesion is different in
between children and adults.
* The lesion have a direct relationship
with the seizures control after the

surgery.

oL
Conclusions
+ Patients with refractory epilepsy and
focal lesion (as Cavernom or Tumor)
located in no eloquent area, with a
concordant EEG, can go to the
surgery, without other studies.

oL
Conclusions
* May be in the future an early
surgery, in patients with lesional
epilepsy (cavernom or tumor)
could prevent refractory
epilepsy.
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JAIME CARRIZOSA M0OOG (COLOMBIA)

RECOMMENDATIONS FOR EPILEPSY IN THE TRANSITION TEEN-ADULT PERIOD

UPDATE ON TRANSITION
GUIDELIMES IN EPILEPSY

MAIME CARRIZOSA M., Colombia
TANLA RODRIGUEZ, Chile

Rome, August - September 2011

R

2. Delmitions

A, Fundamentah

A, Timang

& Farmuby gyramei

6, Health supervison issues

7. Anticipatony guidance: Geneti counseling, contraception,
Pergnancy, edutation carger chokes

B. Physical stiiny = spovis

0, Driver i Licanse

L0 Ak g

L3 Transter

GOALS OF A TRANSITION PROGRAM

1. To prepare adolescents and young adults for
transfer of care.

2. To provide uninterrupted health care, that
should be patient centered, age and
developmentally appropiate.

3. To educate on specific and individual issues

on epilepsy and related medical conditions.
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GOALS OF A TRANSITION PROGRAM

4. To promote communication, decision making,
self care and self advocacy skills.

5. To foster personal and medical independence,
sense of control over health, healthcare
decisions and psychosocial environment.

6. To optimize the quality of life, life expectancy
and future productivity.

DEFINITIDNS

Medical transition:

The process of moving from a pediatric
medical systemn to an adult one.

Transfer:

Time at which responsibility of patient care is
passed to the adult provider.

“Tramition i & purposs wered proceii that sddrevien the medicsl,
prychodorial ssd educationalfvocational needs of adoieents aad young,
adulty with chronic pleviical and medical conditions B4 they move from &
chikd/Tamiiy cernened to an sdult/patient centerned health care pyatem™ Sooety
ol Adoleicent Medoneg

cordination by & primary cee provider/team, bartisry care cerler or &
s..bw-u-ﬂrr\-p-m-u-

- Iducation to adull providen in cheonks condRion previowsly imied bo the
peduitiic pogulatien

~Ongoing coordinated commusication between patienti, lamilei, and
p!ﬂ-nﬂl:-Il'\-d-lﬂnhHI"IM-F!-plmlofmwviﬂhlm-lﬂdluwv

Aooes b health caee Tnancing

The transitoenad process depench om the patient’s medical and
developmental status and showld Be individualiced.

Starting time: Lardy and mid adolescence [7)

Shagd:

- Discussion and education about diagrosh, medication and social
limitations

= Proenobe fell cane ikills

- Foster healthy behadows and discuss risks of ermotionad Labdlity
[depression).emoking, alcahel, “recroationsl”™ dnogs and wirisfe six
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Timing of Transition

am! 3l o i I S

-Advice on birth control, pregnancy, genetics and
long term outcome

- Consider future expectations for education,
employment and independent living

- In patients with cognitive disability the timing of
transition will be altered as appropriate (?)

—

%! EPILEPSY - FAMILY DYNAM

It s possible that the guality of the parent = adolescent relationship,
and nol the disesie deverity Boldd the kiy 1o succeihd trandiion,
witth a percaivnd parental accepiancs hanving a more positha eflect
on adalescent prychological well being.

simpact of & chronic illness as related o epilepsy.

=itedical ing, medication adj s, hospetakrations and
abserses from school can sifect telf Enape and sell estetm, “lesling
different”,

sCidtursl and Tamiliy perception on the dignedis and treatmaent ol
epilepsy.

=Higher ritk of internalizing  Jandety, depredsion), externalizing
[aggresion, hyperactivity) behaviour problems.

JI_T-_ ]

EPILEPSY - FAMILY DYNAMICS ,

-

*Cverpratection and dependenty on parents.

sFear of fﬂrmin‘ clase relationthips because of shame and not
hawing the “self control® gver the unpredictable seizure.

sPerceived and directed stigma.

sHigher risk aof learning disorders and  mewropsycholegical
problems.

“Whether or not to discolie their epilepsy.

-y

HEALTH SUPERVISION ISS5UES InE®
[ —

- =

Role of primary care physcian/team - child neurologist:

-Accesible, comprehensive medical record with
pertinent information concerning: diagnosis, medication
schedule(s), neursimaging, electrophysiclogical,
neuropsycological studies, comorbidity, seizure follow
up.

- Written transitbon plan that includes adult care
destination,
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HEALTH UPERUISII"‘IN ISSUES AT

iy, Sk g bt

*Periodic  evaluation of: medication adherence, drug
interactions, seizure control, adverse effects, plasma
concentration, liver function, blood tests, EEG.

sHealth-social maintenance needs: weight/height/8mMI,
nutritional counseling, vaccinations, contraception and
sequality issues, assesment of tobacco, alcohol and drug
use, emotional status, academic achievment, sleep
requirements, sports, social activity.

ANTICIPATORY GUIDAMCE =

GEMETIC COUNSELING

=As the adolescent approaches the reproductive years,
the cause of the epilepsy and inheritance patterns should
be addressed accordind to his maturity status,

*These inwvestigations can potentially define the risk to
the adolescent/adult’s offspring.

*Targeted family history and tree construction; genetic
evaluation to define a syndromiic versus a non syndromic

disorder; cytogenetic andfor molecular testing if
indicated.

Contraception

-<0ral contraceptives
-Intrautering device

-Male condom
-Emergency contraception
-Permanent sterilization

Drug interaction between oral contraceptives and
AED.(7)

ANTICIPATO m {}I II[],u,H[F - Jen u..l i

Pregnancy:

sAdolescent pregnancy is considered high risk from
psychological, medical and soclological
perspectives,

*Pregnancy interrupts normal develpomental tasks
by forcing teens to assume adult responsibilities.

They frequently fall to seek early prenatal care and

are  often  noncompliant  with medical
recommendations.
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Pregnancy:

- Higher risk of anemia, pregnancy induced hyperténsion,
pretarm births and low birth welght infants.

= Additional maternal and fetal risk posed by seizures.
- Risk of teratogenesss,
- Risk of STD exposure.

- Acces to care, health coverage and ambivalence about
infarming her pregnancy.

Pregnancy:

- Pregnancy termination, emotional impact.

-Continue pregnancy: pregnancy and delivery
plan, focus on seizure control, medication
schedule and  monitoring,  teratogenisis
prevention/ammelioration (?)

- Keeping the baby or placing the baby Into
adoptive services.

Academic  achievemaent, |learning  disabilities, behavioural
problems, inattention/hyperactivity and other psychological
isswes must be taken into account when planning for transition,
because they all can significantly impact an adolescent’s ability to
learn and assumie responsibility for their health care.

Education snd employment are erucial to finandsl security and
peychological well being and therefore represent another
impartant cancenn for these adolescants,

The risk for unemployment for adults with epilepsy can be
eupected and may be related to misunderstanding, lack of
knpwledge and stigma on epilepsy by employers,

Challenges for PWE entering the workiorce: discrimination,
changes in functional physical and mental capacity,
unpredictability of selmures, medication side effects.

Career and edegation plams should b disqussed during
adolescence to allow for aieiment of the patient™s mental,
physical and social sbilities.

This sssesment should include the patient, family, educatons,
carger advicers and the healthore provider,

The adolescent should know the legal rights protecting him at
workplace,

356



e
EDUCATION AMD CAREER CHOICES
- - . . g ¥

ST Yoy, S 3 b = =

Patierits and parents should be educated about anmy
possible restriction that might affect ability to work
|overnight work, military service or cereer, pilot etc).

For patients whao are handicapped physically or
mentally, vocational education, training and work
should be encouraged.

Physical activity should be encouraged; a sedentary lifestyle
can contribute to other comorbid conditions such as obesity,
cofonary artery diseaxse, hypertension, diabetes mellitus,
dyslipidemia and csteoporosis.

There is some experimental and clinical evidence that
physical and active alertness reduces seizure frequency and
stabilizes mood.

Experirmental studies have shown that physical activity
redusces the risk of SUDER.

Safe types or bow rigk exercise and recrestional activities shauld
b recosmamaended,

Measure the risk of injury according to selzure control, type of
activity and protection elements [scuba diving, horse riding,
matarcycling, rappeling. swimming etc.)

DRIVER'S LICENCE

Legislation on driver's licence for PWE s
widespead, ranging from no explicit legal to almost
a total restriction to drive.

Selzure control for two or maore years is “generally”
accepted to get a driver’s licence.

What if driving is considered a fundamental part of
the job? What about public transportation — bus
driving?
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MORTALITY

e -

bortality rates for FWE are higher than for the general
population caused mainly by suicide, SUDEF, drowning
and other accidents.

Psychiatric symptoms of depressionfanxierty, suicidal
ideation and other behaviouwral problems should be
checked routineusly and effectively treated.

A good treatment adherence, physical activity and
omega 3 supplementation have demonstrated SUDEP
reduction rates in experimental models.

INSURANCE — HEALTH/LIFE

Some countries hive & coverage for children and adolescents
with epilepsy [National Epilepsy Programs); most do not have a
coverage ot all and it depends on the familiy income.

Paverty and the presence of & disability influence negatively
hialthesre ooverage of young sdults.

Adolescents and young adults sne living the “wonder inmartal
years” and do not necessarily measure de risks of a cheonic
disease; so they do not seek a health o life insurance.

=

. & N

INSURANCE — HEALTH/LI é

Healthcare providers should sddress the issue of insurability
before patients with epilepsy leave their parent’s policy or
lose their elegibility for children’s services.

Getting a job is onother opportunity 1o heve 3 health insurance
in many parts of the world.

sTransher of care From the pediatric 1o sdult healthcane systerm
occurs at the successful completion of a thoughtful trarsition
process,

*Trandition and transfer ootur on 4 predictable manner,

*Transition and transfer should be considered a5 a rule or a5 a
natural process that evenyone poes through.

*Flexibility has to be considered according pisychosodial and
developmental charactentstics of the individual patient,
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care proffesionals,

Transher Checklist

L
1.
3

R NS

Complete medical history

Farnily dynamics

Individual health swpervision issees
Genetic counseling

. Sewuality, pregnancy and reproductive issees

Edwcation and career choices
Phyysical activity

. Diriver's licence

BApmality

10, Insurance
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PRESENTATION AND DISCUSSION OF RESEARCH PROJECTS PREPARED BY
THE STUDENTS
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