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EPILEPSIA NA AMERICA LATINA:
O QUE TEMOS PELA FRENTE

10°. Escola Latino-Americana de Verao em Epilepsia (LASSE) é

uma atividade da International League Against Epilepsy (ILAE)

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

Com inicio em 2002, as “Escolas de verao em epilepsia’, organizadas
pela International League Against Epilepsy (ILAE) tém se tornado
uma referéncia como experiéncia didatica. Como professores e
alunos permanecem em contato bastante proximo por quase duas
semanas consecutivas, esse tipo de Escola tem facilitado a integracao
entre pesquisadores e alunos permitindo uma melhor compreensao
das novas descobertas para o beneficio das pessoas com epilepsia.
A décima edicao “Escola Latino-Americana de Verao em Epilepsia
(LASSE)” realizada em Guarulhos entre 21 de fevereiro e 01 de
marco de 2016 aborda o tema o futuro da epilepsia na América
Latina além de comemorar os resultados obtidos ao longo dos dez

anos da escolar.

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-IX, razao maior do nosso trabalho.

A COMISSAO ORGANIZADORA
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IMPORTANCE AND IMPACT OF THE ILAE CLINICAL DEFINITION OF EPILEPSIES

DEFINICION
OPERACIONAL DE
EPILEPSIA

Dva. Alicia Bogacz
Seccidn Epllepsia Instituto da Mewrclagia
Montevideo-Uruguay LASSE 2016

I
DEFINICION CONCEPTUAL

| Epilepsy is a sudden excessive and rapid
discharge of grey matier of some part of
the brain, it is a local discharge.

{John Hughlinds Jackson, 1873)

+ Una crisis epiléplica es la ocumencia ransitora de signos
yio sintomas producidos por una descarga anormal,
excisiva y sincrdnica de la actividad neuronal cerabral.
(Fisher, R. y col, 2005)

DEFINICION CONCEPTUAL

+ Epilepsia se defing como una condicitn newnoldgica
crinica caracterizada por crisis epilépticas recumenies.
(Hausser WAy ¢ol, 1991) (Blume W.T, y ool 2001)

» Epilepsia &5 un desorden cerebral caracterizado por la
predesposicidn persistente a generar crisis epiléplicas y
pof las consacuencias neurobiolbgicas, cognilivas,
psicoligicas y sociales de esta condicidn.

(Fisher, R y col., 20035)




DEFINICION OPERACIONAL

La eplapaia es una enfermedad cersbral y 8 considera que existe

an cualqueera de kS siguienies SRUSCIONEE:

=Phar lo menos dos criss no provocadas (o reflejas) qué ourmenn
CON UNA BEparactn de mas de 24 haras.

#Lina crisis no provocada (o reflaja) v que la probabilidad de que
ocurran mds crisis sea similar al fesgo general de recurnendia
luego de 308 crisis Mo provocadas (por ko menos o B0%),
aeuiimendd: & koe sigusntes 10 afos.

=Diagnéstico de un sindrome apibptico,

#La epilepsia s considera resuslta en aguellos individucs con un
sindrome aplépicn edad depandients v que hayan sobrepasado
la edad aplicable al sindroma y en aguellcs que han
pearmanecido Bbres de arisis por 10 aflos y 5 afios sin medicacion
conira kas criste. (Fisher y col, 2014)

DEFINICION OPERACIONAL

+ Crea la necesidad de + Putde crear confusion

investigar los nesgos de enire los paciantes da =i

FECUITENGCIa, tienen o no eplepsia,

+ S ajusta a la manera de * No es daro su efecto

pensar de la mayoria de sobre log estudios

+ Puede ser usada para + Puede afectar las reglas y

propdsitos espacifices. reglamentacionas en
relacidn & epilepsia

¢{ENFERMEDAD o DESORDEN?

+ Epilepsia comprende muchas enfermedades y
condiciones.

+ Desorden se refiere a una albteracidn funcional que no
necasanamente perdura.
+ Enfarmedad es una alteracidn funcional més duradera.

« Ell téerming desorden as poco comprendido por & plblico
y sa minimiza la naturaleza severa de la eplepsia, por ko
que la ILAE y el IBE concordaron en referirse a epilepsia
como enfermadad,




CRISES FROVOCADAS versus CRISIS NO PROVOCADAS

« Las erisis provocadas o sinlométicas agudas son Bguedas an
hwmlﬂmmdwdunﬁimlﬂm
an uh carabeo pof obfa pare nofmal. Las crisis provocadas pod
TELC, Sabre, provaciin de alcohol, no deben ser conaideradas
para el diagndslico de epikpsia.

+ El fachor provocador &s difenente a la etiologia.

- En las crisis reflejas existe una tendencia patoligica a
generar crisis por estimulos comunes, que & pacente no
puade evilar, por lo cual 56 consicera que s epilepsia,

+ En las crisis no provocadas no existe un fackor reversible que
disminuya el umbeal de 188 origie.

+ Este o5 un bhming impreciso porque no s pusde asegurar
que no exista un factor provocador y Su exdslendia no
coniradics que exista una ancrmalidad apdéptica duradara.

(e
RIESGO DE RECURRENCIA

+ En pacienbes que han presentado una Gnica crisis, paro
tienan un alto riesgo de recumencia de crisis, en la
privctica s los trata cOMo & und epdepsia,

+ Sa conoce que el resgo en el caso de ACV, TEC,
infeccion del SMC) Hemserne 2000, © @0 nifies con una
alteracion estructural v un EEG con actividad
epileplopena, s, e, 85 samilar 8 cuando sa han
tanido dos crisis, entra §0-00%.

+ Be desconoce el fiesgo de recurrencia en ta mayoria de
los casos individuales y el 80 % es una gula aproximada.

(T
CRISIS UNICA més LESION o EEG PATOLOGICO

+ Mo Benan kog requisitos de La definicion dé manera
definitiva.

» Los estudios disponibles musstran diferentes resullados:
-Duich Epllepsy Study, 1998: T1%
= Shinar, 1980 56%
- Lavwm, 3015 T6%

» Mo hay datos de cbmo se combinan o suman los resgos
por lo que hay que decidir en cada caso individual.

» El riesgo de recurrencia estd en relaciin al tempo
Iranscunmide, cuanio mayor &l Bempo desde ka crisis
manor 8l ResEo (Lawn 201850

Lirwn o ail, 2015, Eplapraia, 58 [0} 14251431




]
SINDROMES EPILEPTICOS

+ Los sindromes epilépticos se contaderan comd apilepsia.

+ Epilepsia de la nifez con descargas centro-temporales o
Epilepaia Rolindca,

+ Sindroma de descangas continuas durante el suafio lanio.

+ Sindrome de Landau-KhafTnsr.

(e
IMPLICANCIAS PARA EL TRATAMIENTO

»El diagndatics y ta decigibn de tratar estin relacionados
pero son problamas diferantes.

=Debe ser individualizado en funcidn de;

+ Los deseos del pacienta.

« Valoracion entre e fiesgo de una segunda crisis y los
posibles efectos secundarios de la medicacitn,

+ Opciones disponibles.

- Costo para los pacientes.

=Ln paciente puede tener una encefalitis y ser tratado con
FAE y no ser una eplepsia, obro tener crisis muy leves yio
muy esporddicas ¥ no ser ralado aungue
indiscutiblamente sea una epllepsia.

e
CRISIS SEPARADAS EN EL TIEMPO

+ El lapso enire dos crisis es amblguo.

+ Lis crisis en chusters denlro de kas 24 horas tienen el mismo
riesgo de recumencia que una crisis (nIca (Melgan, 2012}

Algunos consideran que luego de 5 afios sin crisis existe

una remigidn. Esta definicién no especifica un liméle de

tiemgpo entre las dos crisis, por ko tanto si hay una crisis al

ﬁﬂ;mywaammaﬂmasmtﬁmm}
1)

(T
RESOLUCION DE LA EPILEPSIA

+ gUna ver diagnésticada la epilepsia estd para siempre?

= La dafincidn pravia no dejabs ILgar & | Curcdn, Bungus la
parsona astuviera sin crisis por dicadas,

« Las crisis pusden ser supanadas por Luna terapia exilosa, La
mmmwhmummrm
permansnbemente ibre de crisis

« gPor qui resolucion?

+ Remisidn- implica la fakta temporaria de enfermedad, peno no su
BUBAMGE.

« Cura- implica que o resgo de presentas una crisis a5 similar
de la peblacién ro afectada, pero luegs de una histora de
epdapaia, esio nunca s8 alcanza satadisticamants.

* Resuelta- implica qua la persona no tiens més eplepsia, pero no
S& garantiza gue no pueda volver a bener crisis.

10



1 —

£ 0ué intervalo de tiempo v crcunstancias deben
caractenzar la resoclucion de la epilepsia’

+ Mo hay datos adecuados disponibles dal nesgo de

recurrencia luego de periedes prolongados de ibertad de

erisis y sin FAE.

+ El riesgo de recurrencia de crisis disminuye con el empo

y la mayoria de kas recaidas son precoces,

+ Lag recidivas $on raras luego de los 5 afios y luego de 10

ahos sin FAE el nesgo anual de probabiidad de crisis es

iy Baje (Chadwick 0, 15561

+ S eligit definir la resolucidn de la epilepsia en los casos

de sindromes edad dependientes que hayan sobrepasado

dicha edad y en aquéllos que han esiado libres de crisis

por 10 afios y por 5 afos sin medicacion.

[T,
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(e
RIESGOS DE RECIDIVA A LARGO PLAZO

+ EMJ tiena un elevado riesgo de recumencia, pero existen
remisiones en el largo plazo (Send. P, 2013)

+ Lesiones estruciurales como las malformaciones del
desarrollo cortical fenen un slevado riesgo de crisis en ol
langs plazo [Fowieed HC.2012), &0 Olras coma los cavernomas
luego de operados las crists pueden recidivar en plazos
variabhes mw 0.

+ Luego de cirugia ded ldbulo Termgporal, &l 54% de las
recidivas ocurren en o primeros B meses, mientras que
sdlo el 2% luego de 4 afos (Gosner, E_2013)

» Mifios libres de crisis v sin medicacidn por 5 afos tuvieron
una recurrencia del 8 %. No hay datos da los gue
estuvieron mas de 10 afos libres de crisis (BeguaT, 20m)

T aursn o absiifirsgadsrriat apibepy mver the fir tees
decader: A prosprotivs, keegitednd vidy
A S -y
]

T
=

e ST S S L
AL B A R 3 S . S ) S B
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* En 813 niflos seguidos desde el diagnistico de epilepsa
duranie 10 aflcd o mds.

E181% buvo una remisidn de & afos, pero al final del
seguimisnio ol 5% estaba ibre de orisis.

* Comchuyaron gus &N an un seguimsnto de 20 aflos
pusde sar insulicente par ianer ol prondstico complelo
de las crisis @ lo largo de ka vida, aungue pusde
PATTHSITIS MNOEAT NASSITE COMEEIngiin del mesmo y war
que sucede en la madures

LT prubden pendense en &l prond -3
SIS BAIAGES 8N 108 didgng ¥ IratAminY
conigmpcringcs,

{Barg y ool 2015)

[
Informacién imperfecta

+ Lan nuéva definicidn brinda rélevancia al protéss cinics
del diagndstico.

+ Requiere capacidades de interpretaciin y diagndstico con
las cuales no slempre se cuenta, especialmante en el
nivel primario de atencidn.

» Existe incertidumbre sobre la polencial epileptdgenicidad
de lesiones en la RN,

» Sin registro con VIDEQ-EEG, hay situaciones en qua al
diagndstico de crisis epiléplica permanece incieno,

+ Em ausencia de informacitn segura la expresién “Usted
probablemente tenga epilepsia”, se prefind a usar el
concepto de "epilepsia probable®.

e
CONSECUENCIAS DE LANUEVA
DEFINICION

- Para ol paciente:

» Puade majorar el prondstico.

« Permitiria prevenir injurias fisicas innecesarias y las
consecuencias sociales de la recurrencia de crisis.

« Daria la oportunidad da intervenciones qua modifican la
enfermedad préviniendo la progresion de la epilepsia y sus
comarbilidades.

(T
CONSECUENCIAS DE LANUEVA
DEFINICION

+ ¢ Como madificaria la prevalencia’?
« Cormecto disgndstion,

« Inchusion de crisls reflejas.

+ Resolucitn de la epilepsia.

» Consecuencias econbmicas y legales,

12



CONCLUSIONES

« S inchuys como epllapsia a quianes con una oisks Gnica
presenien ofros factones que se asccian a un alio nesgo de
reciETencis de cisis, alredador dal BO%.

« S& conoce esle an pacianies que han tenido un ACY,
una infeccidn del SNC, TEC y sindromes epilépticos
eapacificos.

- Ba incluyen Las crisis reflejas con & miseno valor que las no
provocadas

» La epilepsia no a5 necesariamants una condickin para toda la
vida y s& considera resuelta si la persona ha estado Bbre de
enaia por 10 afos y 5 afos ain FAE.

» Los estudios de riesgo de recumencia son pocos. Se debarla
ncentvar mds estedios de recurmenca en eticlogias
aspacihicas.

13
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PeTeER WoOLF (DENMARK)
FOCAL AND GENERALIZED ICTOGENESIS

M
EPILEPSIHOSPITALET «
s

Generalized and focal ictogenesis
Peter Wolf, Dianalund & Floriandpolis

10th LASSE, Guarulhos
February 21 - March 1, 2016

- faw

L]
EPILEPSIHOSPITALET - ¥
[ET Y

The historical concepts

»  For hundreds of years epllepsy was synonymous with
generalized tonic-clonic seizures

« Othir seirene Dypes Start 1o be mentoned cocasionally in
thir 18th cenbury but bacome mostly described during the
15th century

= Bayond mere description, J.H. Jackson {1835-1911) starts
b0 analyse selzure semiclogy

www.apipsihospitalet. dk

L]
_ .E.PHLS' HOSPITALET » .'
Focal seizures

AL Queen Sguare, London, Jackson together
with the neurasurgeon Victor Horsley
[1B57-1916) identified anatomical sites
of epileptogenic lesions. June 22, 1886,
first cperation on semiplogy alone.

Haorsley in his report colned the term “focal®
far this: kind of seizures

Jurse 22, 1B86 birthdate of semickogical
sighificance of the dinical presentation,
of term focal, and of epilepsy sungery.

Mew nosological understanding =
therapeutic consequence

www.apilpsihospitalet. dk

14
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- . » EMLEPSIHOSPITALET » "
Generalized P

= The term géneralized in it
present use is defined by
the EEG

I

ARIRERE1E

www.apipsihospitalet. dk

M
EMLEPSIHOSPITALET «
(LY

Concepts of ictogenesis: 1970 Classification

+ Generalized sz5: “Clinical features do not indude any sign
or symplom referable to an anatomical andyfor fumctional
sysbem localized in one hemisphene, .. The responsible
neurcnal dischange [akes place, if not throughout the entire
grey matter, then at least in the greater part of it and
simultaneously on both skdes.”

= Moke: the definition of generalized seizures is negative!

www.apipsihospitalet. dk

1~
EMLEPSIHOSPITALET «
-

The common view of generalized epilepsy

+ “Generalized seizures are Commonly thought to
involve the entire brain homogeneously™
[Mchally A, Blumandeid M Epdapsy & Benrvior 2004; 5:3-12)

www.apilpsihospitalet. dk

M
EPILEPSIHOSPITALET «
EPILER:

Generalised SW = - -—uu-m:‘m.mm,..._ -
discharges L
typically ara
symmetric,
synchronous and

widespread -
but typically also
have a frontal
accentuation,

especially at
anset

 Chifdbond ang Adplescence, 1003
www.apilpsihospitalet. dk

15



*Frontal” changes in JME:
UC-FMZ PET

-
EMLEPSIHOSPITALET .‘
[ET Y

IME:

Global Tt of FMZ
binding (GABA,
receptors),
especially in
dorso-lateral
pre-frontal
cortax -

but also PO

g MI A Do B8 OFT i WGF: Irsiging Beyend itnuctee: [n: vl syocknl
epilanny The s paciome. Sotwlr W T (el Winptéson, Lovdon, 2000 §1-98.
e £ Rasglaled gk

-
EMLEPSIHOSPITALET » .‘

¥y

Morphological findings

Cao et al [2013): meta-
mnalysis of 7 studies of JME
with wimel-based
morphomatry;

= Gray matber density
increadid in rmaedial frontal
and anterior cingulate
gyrus, reduced in thalamus

a4
EMLEPSIHOSPITALET « .‘
i

Voxel-based morphometry: JME, absence epllepsy, healthy
controls: Batting & al Neawolmage 2008; 32:-498-502

s A&: JME pts wi ctris: fronto-
basal increased GHD

« B: AE pts vs ctris: fronko-
daorsal - parietal > GMD

« C: all patlents with absences
[ME + AE) ws ctris: GHID
Increased in anterior
thalarmaus

+
"pseudofocal” discharge Hugzswosraer - 4

st b 8 VL
Hlv-'l-l-l'-r-."zl-'..-'\-l-o/.—_k.n. Ry

sl

s AR g T e

[ Al
B e e T s e
I

i
Boy age 7, sbmences with ey
deviation be beft. Benign coune,

e

e -r'-"—-f—: i
mer e b il )

&y obd girl, CAE, urtraated
Full responee [0 ethasndmide
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EPILEPSFHOSPITALET » .‘
Pk Pk

Sliding window analysis of 2 absences in other patient

TIIIITL

Aythors’ conclusion: BOLD sigral changes. remarkatly consisbent in
Spacn and lime in different sbsencss of one patient but Sferent from
patient to pathent despite similer EEG pattemns snd dinical ssmiclogy

www.apipsihospitalet. dk

-
EPMLEPSIHOSPITALET » .‘
P B Pk

Moeller et al Absence seizures: individual patterns
revealed by EEG-fMRI. Epilepsia 2010

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

+ Thalaméc acthvation: 16 abs / 8 pis
= Default mode Aréas deactivation: 15 abs / B pis
+ Caudate nuchews deactivation: 10 abs f 5 pis
» Cortical activation: 10 abs / 6 pis
- Frontal: § pts
Parietal: 1 pt.

- [(no cortical activation: 3 pts)

www.apipsihospitalet. dk

-
EPMILEPSIHOSPITALET .‘
P b Pk

Benurs F ot af, Eplepsie 2012; 5F; 822-630; Changes of
BOLD signal before and during absendces: 15 Pat

A% onset of SW, bilatersl
= BOLD signal increase in
Thalamius
= Cerebellum
- anteriar gyrus dnguli
« BOLD signal decrease in
= mdial prefrontal cortex
lageral parietal cortax
= mgdial/postericr gyrus cinguli
- Fragcuneus
« (afer preceding increase)

www.apilpsihospitalet. dk
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Conclusion at present

+ “Generalired® SW and absences are generated as
MESONRANCE phEncmend in & drouit comprising pans of the
frontal, parietal and occipital cortex, default mode
natwoark (DMN) and antericr thalamus

« Triggened off from variable cortical boci (intraindividually
consistent?)

= Précunéws the leading structure

= Pathological deactivation of the DMN explaing absence?

www.apilpsihospitalet. dk
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Reflex epileptic mechanisms in IGEs

+ Photosensitivity

* Eye closure sensitivity

+ Oro-facial reflex mypocionl (with talking, reading)
= Praxis induction

www.apilpsihospitaler. dic

TW-induced setrures:
photoparowysmal EEG response

Fei-FT ! —
ET .72 :::jgy E:j,,'..." Lo .’.".“ﬁ. tﬁg!
T3 -Ta S —-:;::..'* :

‘>
EMLEPSIHOSPITALET »
(LY

T -61 i

::2-:: s AT i e e
. e e s ¥

T4 -T8 iU oy | il i

Te -02

i St e i M N gt ot ey
1o i AT
€3 -P3 s —————————

e Wﬂp‘m o WWH‘;&&

Fa -Cd4

eq P4 W i —
Pd .02 ;-,..,';ﬂm :...;i:m
FI «CT

Sl iy
Cz -PZ rra‘-rh—-ru*‘—iﬂ —yml.,— .fﬂm

4
EPILEPSIHOSPITALET » ~

e i
Gamma-band phase clustering and photosensitivity:
15 there an underlying mechanism common 1o
photosensitive epilepsy and visual perception?

EFan' S N Nars® | e ! W, Bl DK Vells' sl P B Lo i S’

MEG; "Enhancement of phase synchrony in the y band
{30-120 hz), harmaonically related to the frequency of
stimulation, preceded those stimulation trials that evolved
into PPRS; and differsd significantly from that encountened
im trials not followed by PPR or in control subjects™;

“a pathclogical deviation of normally ocourring synchroniz-
ation of y escillations underlying perceptional proCesses
maediates the epileptic transition in PSE,

www.apilepsihospitaler. dic

‘>
EMLEPSIHOSPITALET «
EPILEP

rPCI = relative phase clustering index

_ Myaolusia pemers  Aeweess wvines

S —aa === '
Red: stimulation with phatoparaxyimal resporse (PPR)
Blue: stimulation withaut PPR

www.apilepsihospitaler. dic
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Moeller et al (Neurolmage 2009) IMAT activation
during spike and wave discharges evoked by photic
stimulation
Comparison of BOLD signal 3 sec before
photoparoxysmal response (PPR), i.e. at phase
of synchronisation of cortical gamma
oscillations preceding PPR (MEG)

www.apipsihospitalet. dk
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13 yr old boy, history of CAE, seizure free since 7 years, without
drugs since 2 yeard. Spontaneoud SW alter ieep deprivation.
Daveloped JME 6 mith later

www.apilepaihospitaler. di

L]
) . IEPM:_SIHOSDIH.LET " .'
Authors’ conclusion "

» “In contrast to spontaneous GSW, these results
suggest that PPR (photoparoxysmal response)
is a cortical phenomenon with an involvement
of the parietal and frontal cortices.”

www.apilpsihospitalet. dk

L]
A EPILEPSIHDSPITALET ;.'
Eye closure sensitivity: ==
Vaudano et al Ann Neurol 2014; 76:412-27
Patients with Jeavons 5yndn:|me, all phﬂtﬂs&l‘lslti'ﬂe

T L=

_.-'.E.
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Eve lid mycclonia with absence EPILEPSIHOSPITALET . 4
Vaudano et al, EEG-fMRI

AL iyl closure Following 3 sec
B

www.apilpsihospitaler. dic
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Praxis induction -

= Precipitation of seizures by coagnition-guided complex
Fator tasks:

= Mast bypical; comphex viseg-mator coardination

+ Matsuoka et al (2000): dosely related to 1GE. Found In
S0% of JME patients Ini Japan

= 25 = 30% aof JME patients in Gesmary (Mayer &t al 2006)

and Brasil (Sao Paclo group: Yacubian et al)

Pathophysialegy: nteraction of cormples functicnal

anatomical network subserving visusmotor coordination

with short reflex bop | proprioception = myccond) in

aitive musoulature

www. apilepsihospitaler. dic
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Connectivity in JME

e

Maotor system hyperconnectivity in juvenile
myoclonle epllepsy: a cognitive functional
magnetic resonance imaging study

ﬂ_i—n“"n_ﬂll—uu-.'ML__‘_lm
_ha'h“'mlhu“l-'ut et
migmbig ) Woapg

www.apilepsihospitaler. dic
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=

“Working memory paradigm”: a spot appears in
random sequence in one of 4 fields: where is it now?
where was it Last time? where the time before?

The more difficult the
task, the more primary
motor cortex and
supplementary motor area
become co-activabed.

30 JME vs. 30 controls.
Motor response

Nelwaork warking memary
JME minus controds

www.apilepsihospitaler. dic
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Vollmar et al. Motor system hypercanmectivity in JME:
& cognitive MMRT study. Bradn 2011; 134:1710-1719

Study: MR with an exscutine
frantal lobe paradigm

Einsdings:

A4B: motar confeciivily and

WG Mmarmary melivork i

Feaithy conbnods

C+0: increased connectivily

in JME patients

www.pipsihospitalet. dk
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Concomitant deactivion of default mode
network (frontopolar and prascuneys)

. .
IME patients desctivaie s A A

“an ‘gvericad’ of the task-positive
cognitive network during a highly L" J < A\"J\'J

demanding task, together with s A . e
impaired deactivation of the FTA 1
defsult mode network, could lead IR LSS LS LI

o hypenexcitability and hyper-

COmMECivity ACFOSE SySTRMS, Wl Wk
including the metor cortex, and
cause myoclonic jerks”. WW\,J L

www.apipsihospitalet. dk

-
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=

Conclusion

+ Pathological activity in a functional anatornbcal System
normally serving physiclogical function (comphex viswa-
maler coardination)

+ = the probable basis for praxis iInduction

www.apilpsihospitalet. dk
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EPILERS

Conclusion on IGE: areas invalved in
corticothalamic and Intracortical networks

= Thalamus (in particular ne. reticularis)

= Frontal cortex (frontopolar; vantromedial; supplemantary

motor anga; primary motor corbex+ )

«  Parietal cortex

+  PracuinsEs

= Dafault mode areas

+ Occipital cortex (photosensitive patients +7F)

» Colliculi superiores (photosensitive patients)

+ Lateral geniculste body (photosensitive pathents)

www.apilpsihospitalet. dk
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o mv e
CRITICAL REVIEW

MELMNTARY

— ghsiotogical hypothes
s M, 1Pt Hasragrested, | Bimtama Fuingtl, flobereia L Hashd,
Pwer W el Capareily

% et deata P

e [y
(e
s

o
e

www.apilpsihospitaler. dic
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The new view of IGEs: system epilepsies

= Eplepsies, usually idiopathic, wherg the icbaginic
mmachanisms use pre-existing functional anatomical
natworks that normally subserss physickogical function.

= Wall-demonstrated by reflex epileptic seirures

= Avanzini G, Manganotti F, Melstti 5. Moshd SL, Panrica F,
Waif P, Capovills G. The system epilepsies: a patho-
physiological hypothesis, EPILEPSIA 2012;53:771-778

Examples of neurological system disorders?
Matoneuron disease - Palyneurapathies - Myasthenia gravis
System apilnpsies

www. apilepsihospitaler. dic
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Development of view of focal ictogenesis

= Traditional view: there & an epileptic focus, e 5 small
sggregate of abnormally functioning neéurons that start to
produce ipikes which spread from N

» Usually there ks also a local lesion, the mone lilkely to be
found the better your teols of irvisstigation.

+ More recent view: in focal lesional epllepsies selzures
ariganate i condedquaence of an interplay of e
tissuses in oF adjaoent to the besion, with normal tssue
mang or hess close by,

s There is eucess of mtmmﬂum':ﬂ-nl-puepu:
dischange, and there is inhibition (which also may be in
excess) that contributes to the synchronisation which is a
central feature of ictogenesis.

www.apilepsihospitaler. dic
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Focal ictogenesis: investigation methods

+ SPECT (Interictal vs bctal) and PET
= Intracranial EEG recordings during preoperative
manitoring
s EEG combined with MEG
«  Connectivity study by graph analysis of ECoG
= MRI
= combined with EEG source analysis
= sequential snahysis
= Diffusion tensor imaging / tractography
- triggered by EEG

www.apilepsihospitaler. dic
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Focal ictogenic networks

» The nebworks around focal epileptic leskons are guibe
widespread

« Itis not yet quite clear to what extent they
represent excitation and to what extent, inhibition

+ Inhibition contributes to synchronisation and is,
thus, an important factor of ictogenesis

www.apipsihospitalet. dk

£
fMIRI group analysis of 32 TLE pis. EPILEFSEHOSPITALET » W
31,5 a.7 sec after interictal discharge — rssmes

T
e -

Activation; ipulkeral insuly, mesipl and lateral TL, cenebeliom, bilafers! mic-

cinguiate gyns

Deactivation: el inferior paretsl lotuies, posterncs cingulbte gyrus,

PRECUNEUS, Contraial. post. Temp. corbex Fahoum et af Epllepsia 2012
www. pipsinospitaler. di

&
14 pts with frontal lobe epilepsy  EPILEPSIHOSPITALET . ¥

8688
BHE

Activition: bilateral crgulate gynus, ipsial frontal operoulam, medial

thalarmis, inbernal capsule, contrals cenebelium

Deactivakion: waters cuneus, contralsl ind and sup paristal obules
o dpe g Raspitaber. itk

-
EMLEPSIHOSPITALET o WP
EFILERS
20 pts with posterior cortical epilepsies

Bilaterad deactivation dusters in posterior cingulate
Corbéx And precuneus

www.apilpaihospitaler. di
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Interictal connectivity in focal epllepsies

s Mesial temporal lobe epilepsy which is gt prone to
Exagencus influences shows decraased connectivity with
functionally relabed regions (prefrontal cortex,
contralateral MTL, default mode network, brain stem):
Pittau et &, EFILEFSIA 2012; 53: 1013-1023 (EEG-IMRI
sty

+ Opposed to increased functional conmectivity in JME

www.apilpsihospitaler. dic

Pittau et al findings

+ For BA and RM, functional
connectivity Is significantly
decreased in the brain areas
of the DMN, the ventromasial
limbss prefrontal regicns, and
the conkralateral mesial
temporal structures;

For LA and LH; & significant
decreased connectivity is
présent in DMN and
contralateral hippocampus,
Additional decreased
oonnectivity is found between
LA and pons and betwesn LH
and ventromesial imbic
prefrontal structired,

www. apilepsihospitaler. dic

Suvbtraction TLE pis
farm heaaithy controls

-
EPILEPSIHOSPITALET . L
Voets et al (Montreal): study using diffusion
tensor imaging

ERAIN

Structural fior resting  deprupti
i femporal lobe epilepsy

| i i, " e i i -y

i B e . ™

“Patients showed altered (typscally reduced)
functional connectivity between the hippocampus,
antericor tamporal, précentral cortices and the
default made and sensorimator networks™

www.apilepsihospitaler. dic

ILﬂPiFSSIHOS PITALET T.‘
Ictal: Donaire et al (2009) sequential fMRI, rPLsz

BOLD signal activation spreading from RP focus as clingcal sz
spreads; concomitant contralateral BOLD signal decrease.

www. apilepsihaspitaler. dic
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Conclusion on focal lesional epilepsies

« Metwork disease, too

« Physiological functional anatomic networks used for
selure sproad.

« Seizure generation in individual networks araund the
epileptic leshon

« Built upon existing pathways including long-loop
connecticns

How are the focal ictogenic networks established?

Podsibdity for prodpective connectivity studies after beain
rauma

www.apipsihospitalet. dk

‘»
EMLEPSIHOSPITALET «
(LY

Focal ictogenesis in idiopathic LREs

+ There Is no lesion or constant eplleptic foous

Seirures can be genersted in slbernate sides

Viery litthe investigated

= lctal EEG in BECTS, topographic m {Jung et al
2003): Rolandic spdes originate from sulcal or gyral
cortices on aither side of the central sulcus, propagatian
froam cantrad o mid-temporal locations Bcrass the central
sulcus by intracortical spreading

www.apipsihospitalet. dk

i.l
EMLEPSIHOSPITALET «
-

Ictogenesis in idiopathic LREs

Components

= Somatesensory system (contralateral spikes evoked by
tapping or alectrical stimulation, Manganatti et al 1598)

s Onset in Sendory cortex = mabor cortex? (Kellaway 20007

+ Close relation to sleep-reguiating thalamic nuclei: high
correlation of CT spikes with spindie avtivity [Nobili et al
1999}

= Age-dependence: functional instability of immature

systems in the developing brain (Avanzinl et al 2012)

www.apilpsihospitalet. dk

-
EHLE:‘_SI HOSPITALET « "'
Conclusion

letogenesis of focal seirures in Rolandic epilepsy totally
different from symptomatic focal epilepsies
Uses physiological functional anatomical networks

Idispathic LRES are “system epilepshes” (Avanzinl et al
Z2012)

Examples of neurological system desorders
Matoneuran disense
Polyneurapathies
Hyasthenia gravis
System epilepsies

www.apilpsihospitalet. dk
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Ictogenesis in focal and system epilepsies

Focal epilepsies System epilepsies
« Orset defined by focus «  Possible trigger 2ones
+ Onset, often also evolution warlable within mtwerk:

restricted to one hemisph. =« Involvement of distributed

+ Pathogenic networks bilateral {symmetric or
individual, fundamentally asymmetric) sebective
die pave, Ahcugh pre- cortical-subcortical networks
existent circuits may be = Using pre-existent ,
recruted syndrome-specific

physsological systems

www. apilepsihaspitaler. dic
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ANA PAULA MARTINS (BRAZIL)
FRONTAL LOBE EPILEPSIES

TR

[ /]

Epilepsias do Lobo Frontal

Forh, Lanin- & merican Sumser Schond on Epilegoy =
LASSEX
SEPILEPSY 1N LATIN-AMERICAITHE FUTLIRE AHEAD®
21 FIRRULARY — 1 MARCH 316

é SAO PALILO, BRAZIL
) .

—— Ana Paula Pinhaine Marting
CIREP - HE FRRP-LISP

Agenda

# Introdugio
* Anatomia e fungdes do lobo frontal
# Crises epilépticas do lobo frontal

* Investigario diagnostica e tratamento

Introdugao

® Definicio: crises up'iir':pl:ir.'as fescals * eom uu'igem

no lobo frontal

® Crises locais
# Lobos temporais
* Lobos fromtais
* Labos parictais
# Lobos oocipitas

® fnsula

27



Introducéo

“A grande desafiadora™

* Diversidade semiologica e neurofisiclogica (EEG)
& Manifestagiies motors primiriss ¢ complesas
* Brove durighs, dhotrs
# Relagin com o somn
* Comproemetimenta da comacifnc
# Diferentes :!inlng:i:s

* Haiva qu:.'lid:.dp de vida

Introdugé@o

* Etiologias seeelhantes: temporais neocorticals, fromtais e
di olrtex pmlerlnr [rTmmpa g T —

* Anilise histopatolgica de |10 casos e s, s
® displasias cortizals facads (48%)
* lesbes sequelares (21%)
* neoplasias (11%)
* esclerose tuberosa (7%)
* malformagies vasculares | 3%)

Introdugao

* Baixa qualidade de vida

* Morbimortalidade
- Uml]iqiu mam Fluqun:ﬂr
= Trassnu

= Qualidede de soma
* Estigma

* Prejuizos cognitivos

{1|-‘|Jﬁ5| I I—I.E'ﬂ I'IlJ.I::I cr I Ll l'l}i.llr'llf i.l:'ﬂs Illhll r:l'l:l nta I.

# {1} Crvex motor primirio

1} Aires mustors anlr:ru:n!l.r

& {1} Frontopolar anterior
& (4} Owbirolrontal

* (5} Dorsolateral

* [&} Crpervalar

* {7} Cimguloe

& (1) Moforas locals
* (2) Ares motors suplementar
® | ) Pricomotnrs

28




Mas... .. COMo classificar?
De onde vém?

= Gelasticas, dacristicas

= Alucinagies complexas
= 'Wiimis, no bobo feprial®

= Experidéncia/expressies

de emoghes
= Mada? Mlegria?

Alice in the Wonderland Syndrome:
metamorphopsia cuwsegs s oo

ﬁspecto histéricos

T

ool i M oyl 4 T | | 0

29



Lobo frontal: anatomia e fungdes
* Area motora primiria —

= Uiirn pre-oenitral ¢ ponpies posleriones
dos Trontais mddio, o e
it ey

» Aferéncia semilivia perais, vioui,
andnivas ¢ raldmicas

* Effertaeias odenion-espinkals, obrtiooe
corticals f subcorticais

& Extinveliclo) contragies slaicas
cliinics oontralatorsia

Lobo frontal: anatomia e fungdes

* Arca motora suplementar (SMA)  poe

# hrea pri-SMLA
* SMA proprismenss dits

& Estinvalagio
* SRUA: mrevimermicn iakoos ipal, comtru ou
Tilaterais, respostin strioriss el ou
o P alal e s

® Pre-SMA: il prapooia molons
woburv i (Lo ot o, {74 B o ol i)

Lobo frontal: anatomia e fungdes

= Area de campo visaal do bobo frontal

® ocular conjugedo, sscidicon, laveral

» Alerbncias
® Cines ooripital & tliress dorasl

& Eferdncis:
» Coliopbo waerin ¢ ol e prd-ourcipital

Lobo frontal: anatomia e fungdes
* Area da expressio da linguagens
* Arew de Broce, pany qperoslern € iresgulens

do gire frental inferior da hrminfric dominanic
pard & lerggusgrm

—

# Conenlen:
& Area modors priméria (lingus ¢ biringr}
= hiws dt o pereenan di liypeagre

E 3
. e i ExprT P

porivita da lingwapre (Lo o o, 1995 Schalfior ox ol, 006
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Lobo frontal: anatomia e fungdes
* Chrtex pré-frontal

= Arcas de aseociagio heveromaodal:
dorsslaioral, vontrolsoral ¢ froni

* Wiking momery
ivichor b Hssen, K00 ; Covilall o1 o, X091
L Cm&::inuh}rﬂln-‘Fn-hhm
# Procosssmantae de informeples saomris
[ -y

= pl dal

ComprIEmEnG sl

Lobo frontal: anatomia e fungdes
* Cortex orbitofrontal -

* Integragio senaorial

* Integrugio viscernmeotors (hipotklames)

A v af, PP, O & e, R4

* Comnportamenls

* Exprenilo de emingen

Lobo frontal: anatomia e fungdes

# Areas motoras negativas

P P
L drean pr _—

® Ol i exocupdo doa mavimenton

L] Elinul].l;in-inihc:
= Movimanns woduriarid disuis
* Movimemacs ds farings o ds bingua

* Complexos ¢ sihitos

* Ativagho de diferemtes estrunuras
dentre de ducmna dindmioo

& Padrives de propagegio:
COMpOrAmEn Lo biriar prs,

stipicos, com EEG mormal
(Masstions ot ul, 19708)

Fassbyi i Toteri, 1547

31



Crises epilépticas do lobo frontal

* Crise epiléptical
* Genuinamente oriunda lobo froatal?
» |dentificagio da zona de inicio ictal no lobo frontal
» D‘iﬂ.g]'ln‘:!!!i.i.‘ﬂ diferencial
® |94 1-"dbnonia parcaisiic Mu.nm'llqmill'-,-iu 11
& %) eventod reconhecidos como orises eplbbprices Aot o

o, iy
* Transiornos psiquiitrioos
#® Dhstirbica do sono

dirra prfomaion b N
Ca v & ivnail] ol sk reudima ko mlu
froaal THA &) fumtwin i e
TBA F): verale comjapeds da SRR, b R N
b ¢/ o s caboga, mempirbads ol Hegike préoretral
st e e e u b
postars ech 4
porna, i
Rrgiko pré-froedal ¢

kil vrmtiad
L P T

bperocimd e, Cuprosio

e gl fmedc) Mk e Wil i D] (DO

Regido pré-central

[fires motors primdria da pema)
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Area pré-motora (SMA)

Postura tinica assimiétrica

SMA = Pré-frontal/ventro-mesial
crise tonica = hipercinética

SMA = Pré-frontal/ventro-mesial
crise tonica = hipercinética

Fungbes Cognitivas & Lobo Frontal

33



FungBes Cognitivas & Epilepsias do Lobo Frontal

Sindrome do Lobo Frontal

* Alteragles globais da personalidade
Funsics cogmitivas wricrrinilag corm Inj-u!lriu.
o lobo froatal

% Casos lesionads

- I‘I‘uﬂsﬂlge. I.n]il.r.u.fmnt.ll-esqnﬂda
em 1548

Fungdes Cognitivas & Epilepsias do Lobo Frontal

# Hospital de Bicdtre, Monticur Leborgne
l{hmfyhplmfﬁhﬂhdr h:gugrmdmnlr?lm
* 54 conseguia proaunciar & silaba *ua”

= Paul Broca (1861)
# Leado “ma teroeira ciromrolucks do bemisfirio sguerdo™
* Chgtros casos com diiurhio de hﬂgmgvmfomnerlum
por Broca & seus eolaborsdones

Fungies Cognitivas & Epilepsias do Lobo Frontal

® Paciente K_M. {Penlicld, final dos ssea 1530)
* Lo fromd hilarad, sdvercho romporuemeanal ¢ opilepeis
* Libstoomia Iromiopsle bilateral comirole de orises ¢ " lhors” do
T e

* Brends Milser (anos 1950):
= S thpmifaative Wi b dae Faraiers Coggritivas |Mlideas_ 1N

* Egas Moniz ¢ colsborsdores {1540}
* Legcotomis pri-fronial para & g
& Aok V% dou desrrolviam wmicemus cotefinsknos prodongadon ¢ metioms

Diagndstico

* Anamnese
*EEG

- Scminlugia.
* Video-EEG

‘Ncumim:g:m
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Diagnéstico - Eletrencefalografia
* Interictal * lceal
# Limitagho dy EECH s o o, & Arueluos ohaourecem o
ey iy HPH doa conem (e,
® Ank 40 doa comen semn 19, oot ou all, 19953
anarmaldade mo EEG de & H)-4{rs; axividade localinda
escalpo el i L, ey [ L T e————
& Paroexismss mubifocs, campo & Cormeruidade vorwm. faon maedal
w—gie « regibo frosnobasl
® Eletreches subdbarais: | ilptifames el valingenm, atvidde
\ " Ao 4 pogerad e wirtss setredh :
M ;
’~ ~\
Diagnéstico - Eletrencefalografia

* Eletrocorticografia

# Localizacko da zona de iniclo iotal:
* Satisfasiria em 50 a 80% dos paciemies submetidos &
avuliag o B Rsivi il o, 1PV, Tk ot o, 1797, Bl im
L

® B0P% das crises:
* Fropagacio contipes
* Mlais rhpicda nas cries insciadas na superficie mesial da
que nas regibes orbitais e dorsolaterais do lobo frontal

i i o, FIN)

Diagnostico - Eletrencefalografia

Aapwiciaede pletrencolalogrificic itmo necrulinin Sihso em orise Dnics (=0l

g Aannsan  Piscihen Willisms {959




Casa L™
B o 1 A A

% ; ﬁ vor WA T pe
e )
T A

Al

SRR RPN

:EI-» St oty

S T e

2 SOOI
RN e
RN fﬁ“’*"“"* ke

R e e

W

il v T

—
Diagnostico - Neuroimagem
= Esruwaural
* Rmondnca mugnétics do enciiss (BT}
= i dou p e FLE: Lnfien ok dax v WABY
* Inpegha de Sidades [ & sl viriegion
* Funcional
® fempimmal MAL cirtes chepemic

® PET o SPECT: alioraghen dio matasbolioms de phooss ¢ perfuls inguine,
* Foma do dific Fescional: SECT mtorioud o FET
= s ol s bitall SPECT

& Mursdores Tolrbm no SPRCT ¢ FDG ao FET

* il digrdation do SPUCT & mion ma FL do g T Chpessrer o o, 199

36




Tratamento

- sia foral farmascorresistente: 0, 150,29

* Epilegnian comtroliveis com AEDw: 63,99 (o o o, 2000

= Farmcorresislincia sia cpillepaiin foon

U] Fhie £ il o 18 menti (b

Uhrrs i poat e s . Jall

Tratamento

* Farmacorresistencia i =i, e
® 57.1% Dirmasoreeibstincia, duss AED (17 lisba)
® 13 B% eria AED
& |6 7% quatro ou mals AED

Sivie de | 10 pacsentes com FLE dru.rgmuunudm {CIREM

min max  meed

AED res @himea notoemn ] 4 1.7

AEDY provismente utilizados com ou sem 1 a 15
larmacorresisainca :
AED quands da cirurgia

Tratamento cirdrgico

» Diesponesio ou reseois di 2ons epileptopinich M & Like, 5

£ CFides Spld QFUrgia

* Control
& 55-T0%; lobectomia temporal

* }0-50%: resseogiios extra-tomporais

vrieh d ETies rllllFFIlu AN K[ O tratamenio

* Pacienbes ¢om FLE |

airirgioo: | 3B M

e o4
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Tratamento cirdrgico

* 110 pacientes com FLE
farmacorresistente, Brasl

[
i * 1% de puciemies bres de
’u' (g ]

& 700, 5-18 6} ssoa de
I EEEEEEEEE N

Teme (masas]

Far s o e
T

b Wt 1 o, oo, s

Caso S
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Tratamento cirdrgico

LTy

ar Outras

I

# FCD

Gliosa

Parceniunl de pasiente qua

Sa PR ST O Here
£

EEEEEEEIEEEE]

Tempo | ) Lisy raniom) D0
s ki bt o, s
&
Tratamento cirdrgico
1
L
5 Durs;3o da spdepaia<10 anos
i
H A
i o Duragis da apdapsis>10 anca
il ur
T EEEEEELE]
Tempo (meses) Log ekt
..

Fisleploye Mo il g prguenis

| Preditores de tratamento cirdrgico satisfatdrio

Tempede duragin do epiepeia

Regressio de Cox

Bllader [ i Puben b cuduiragia i [ L2 1L
Isrrrrrimcins e rao B [LIF)
Atisiilads de basr amer il e FEG iieriotal L L7 L5
Asiviedarde wtsd dibuny s BEGD i.&k 8134 Gubdd
[T (£ S4B
[Crurs logermce (Enpusg ot o e v

B L M ————p——— ¥
v b A (W [TEEE k]

Gk o o priseine mis spdbs o clrungls il
Phropless o S8 1.4
Mmm L9
k! patodigeca: glios b sequl Lo
Mensagens
* O que & passivel de

-

ntervengio?
* “Tempo de Charagio da Epilepsia” |
& Dagmdenion precooe

* Tratamemn & consqudnaia

ica & o desdfio:
= Aramsnese
® mi_h

# i, shecrvar, estalar
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ELzA MARCIA YACUBIAN (BRAZIL)
TEMPORAL LOBE EPILEPSIES

TR, sz

Elza Mircia Yacublan
Unidac de Pesgeisa o Tr dant Dpilegal
Univiriadads Federal g 53 Pauly

ILAE Classification 1989

Proposal for revised classification of epilepsies
and epileptic syndromes

1. Partial epilepsies and syndrome
(localization related)

1.2 Symptomatic
» Temporal
* Frontal
# Parietal
» Occipital

ILAE Classification 1989
Proposal for revised classification of epilepsies
and epileptic syndromes

1 I
{localization related)
1.2 Symptomatic

Temporal: mesial and lateral
+ Temporal lobe epilepsy: most common type of
epilepsy in adults;
+ Masial temporal sclerosis: most frequants
pathelogical substrate.
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SUBTYPES OF TEMPORAL LOBE
EPILEPSY- depth EEG recordings

) o e Ay oY

o e e e,
B R iy B g
o et el o | el e -, i

e U Bpineres EMN'—Q.’S‘IE 11 58T

Temporal lobe epilepsies
MESIAL SUBTYPE
= Hippooampsl splepsy [Mmetnbatal mbic of Annenoephall o payeamaber

SEEUE)
Rl camvenan e of BalepRy I st

- Sevigures may In gty i rygrals, g
or erinhinal o,

Inkial precipitant insult. In S0r% of the cirses: ferile seinres;
= To-Bl of temporal lobe eplepsies;

- Better surgeal recit; B0 of e patieniy ame cperabed welhool ke
monlbsring.

Commmscn on Classiicston ILAE, 1081, French o ol 10

Course of epilepsy related to mesial lomporal scenosis in 180 patents
Mymaturs of 6, 2004

] 4 a 12 L | N 2 k- k) Lol 48
[T

et oy L ey

Courna !

What are febrile seizures?

 GalBured hat coeud i febiks ohildren batwisn B850 fonta wha da not
e iTBCransl nleThon, MEBoT SaETance, of hatony of etk
sainares- AKP 008

=« Privubenicn i -0 b chlldeen un i T a2l

= 1230 moniha {18 mosdha

= o pernl, ganeralized inec-chonic seinanes, bul can manilest s
Bones, Miened maental shsie (sugpesive of focs' onasf].
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Classification

= Less than 5% of all febrile secures
- Pge between 14-23 months
= Duration over than 30 minubes

' and cla
ol whe BLAE Tk Farde mmﬂlﬂm
Egstepiiam
B ey —
1
T

L, - T h“mh“ﬂ- '_l'-ﬂ'lﬂw
1y = & ek Bk OF GO
e ]

Do Pr

+ Retrospective studies report that many patients with
rafractory epilepsy who undergo temporal lobectomy and
hanve MTS give a history of febrile seizures in childhood,

= Prospective studies of febdile seizures have not found this
offect,

Eeeras’ 5. A Mgl 10 a1 a2

Conseq

= Pacruk 30 childnen [sged 1 month Buough § pean, pressning wh o lsbrils ssoare
Taading ) rrirssiey o kangar
- Chdirgn with knoean aresse nauicgecal daabainy Belors pusdy sy s gachaded.

= ProtedunEc
oY mnd BE G wifun T2 hours of e spnode of sisius spsepiiou
© Wiesiogy wiockes wifung T2 hoors andl af | mongh;

el lswtng ol 1§ and 10 yeare e @

Shiwnar o Bl Wasargiogy 2008 TN 1708
MargdorBier o ol Epdepaia 201753 14T 580
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Consequen
s

» Qutcomas to be studied include:

Development ol hippocampal sclercais;
mmmmwmn panticular iemparal lobe

memﬁmﬁtwqmﬂﬂmmldﬁ:mﬂm
with and withoul hippocampal scherosis

FrpdorBiar od ol Epdapais 27053 14T 180

+ For companisan with Febrile Status:

144 chikiren with first F3 or first complax FS (nct SE).

NI irmuging Lssing & similir profocol within 7.2 hours of the F5

This eahon recrultsd 5 Columbla Linkeraity, sarme &8 coniral for

= Irraging abroemakties in MRS dors withing 72 houms 8nd one year
Lartier

= Behavioral oulCoMEs af Baseling and O year,

Fapracioriies ot ol [pdepsa SO0 43 T83-TT1
Farsciorfier of sl Annaiy of Fisaroiogy 2071703 100
arsdorfier of ol Dplepss J01250 LT1-80

+ Madan seinure duralion T8 i IO 471100
~ Wigah satae dutalisn 00 i (range 30-T02
v 3050 s &1 %)
+ = B A 18 (50%)
+ Continuous vs Inlermiient
+  Conbinuous Tl (5T%)
= brfsrrtiend Lol
+  Foecall va Gasnarakaed
+ Gensrakzed 48 [ZI%)
* Focal 153 [TT%]
v w EA% el ot oD KpOntaneously Bul requinkd administson of
L T L]
G ol . Markony D008 T (X0 108
Hespdorier ol ol Epdepads 3042 8% 147180

FEBSTAT MRI READIMNGS:

ute Post Ictal

+ Tolal scibe FSE MRIS reviswed: 104,
ormai §7%;
Aol 3%
= Brepidcowm of abnomaliles
« Increasad hippocampal T2- 11.5%;
Hippocampal makotation: B%:
« 1 of 15 HIMAL also had hippocenpal T2 signal incrkis;
Exirmhippocampal abnoiralities- 15%

Shinll o il Meurclogy 32 TRATI-T
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T2 intensity in Hippocampd after Febrile Status Epllepticus
11.2%

Right hippocampus marked
ircreass T2 in laleral irvlerior
&1 Bspect, near CAT

Hippocampal malretation- HIMAL

B%- HIMAL was 15 fold more comman in FSE subjects than
cioantred ol sl

Hippocampal malrotation- HIMAL

= Morw commnoe i FIE thae n chisiren with sempla FS
20 [BE%) v 2 (1% iy e 4.54;

= Mroel ol nacedd
Lifl aidt i 18 el Pl 2
- Predorrinaniy romue
BT of a3 PN of bervaiie
Sectp it Cicin Flabe 536 (B850 151004}
= [Even wilen FERSTAT proug asscoaded wih mons £ 4
17.3% of ot wilh dursion = 8] min v 28% of Bose with duralon § 80 sy,
Aupsibedl Ouida Pmbo 873 (9% C31.5-3008)

= Lef hpporsmpal wolurmsss srales Shan e wepls FS cordroby (pol 004

Chist o &l A, ) Rossigen D015 (i praas)

Extrahippocampal temporal lobe abnormalities follewing
fobrile status epilepticus

MR of i 11-manih-cld child with kool FSE. Seiz wild Sonbeio and
Basted 120 mirobss. LR 3 darys after FEE shows incressed T2 signal and
enlagesmant of right hippocampus, soonmpanssd by inoresssd T2 signal
in rightl prrrygdaia andd right mesial femponl codes

Sharea of bl Neuroiogy 2011 TRET-T
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FEBSTAT Acute EEG Findings

e (5%

B0 )

+ Focal siowing 4T [24%)
4 v}

* Focal stersation (13 wilh siowing) 25 (19%)
= Ternponl 15[ I%)

¢+ Focal sploss (8 wilh slowing) RE T ]
= Temponal S

+ Diffusa slowing R

Mol ol . Meurclogy 20127021608

« Bl HHYAE 800 T b Deinb iiB20sbled with F5

- WS o Wi f 5 i s b g 3 .
HE ¥ b Boomat b K3 ol 19 PR e
00 i Wi el sl P i < 3

= HEV-G il T i e i i e
implicaied in hippocamp injary

[ e e s
e i ey ko rebviory TUE bud ok o
AT TR SR

N My S ety (DAY TR Pl W

ol e
i o [nlfm s il o il

Thesodons ot il Eplepais 2000.40:1828-37

IDiats awaslabie on 10150 (9] of chideen with FSE
HEBE e 54 [312%)

DT vieernia 12 (7.1%)

iy HHV-E6 of HHWT 111 (E5TS)
e

Boseola
B HFENWTHMWMHMMM--

o M i i Rl Saeskigy OF boubi iy of EECH Mbersbted
bedwean HiY'S B0 = Slbed

Epsiein ot ol Eplepsia 331283 16810




Mesial Temporal Lobe Epilepsy
Related to Mesial Temporal Sclerosis

Fapr ol 0 A N’ 1B M PR

| Temporal Lobe Epilepsy

Related to Mesial Temporal Scler

ABDOMINAL VISCERAL SEMSATION- up to B0% of the cases

v Uepbainint feplng, oftan rcimcribabie, kocated in e sbasminsl s
+  Typicaly mandesis a8 3 rising spigasin: sensation

Tha role of poral lobe and lall wtr I
dizcussed

»  Evoked by inguls stimulation (Penfield and Faulk, 1955);

* VEdaro-iangory phinomena, spigastric and phanmigesl seniating
were evoled by rhinal, amygdals and hippocamipsl stimulation
{Bartciom of al., 2004).
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ICTAL FEAR

Cloarty datingumhesd from e fear of @ Seun, igntanecus, oul of doentet,
BESOCIENST With I Mg Spagasirs i, Palptaion, Mypdiass and pallor

Relative incidence of auras in focal epilepsies

O O ]
Y . ——
] I — -

=
e MRS W Fimi w e .

P L] = - -

S > ¥
L] L] . -
- -

"~ 0
- m om .
- - -

{1
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& marwal
T
* Head deviation

+ Dywlnnic podburs of B coninalatersl amm

+ Drywionio posturs of Bhe contralatersl amms

* Head devistion
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Video "STARING"

VIDEO
Oroalimentary automatisms

VIDEO
Sign of the Cross automatism




VIDEQ
Whistling automatism

Temporal lobe epilepsies

Epileptic automatisms

vt e VKL
- i ok

Migeenis 0 Wralied 1 Wl mFue K1

Tamwyeaes JOLE S0 i

Il sy nemena

e, 7, e mepr T S P

Rastegen oty B ety
s

R e i

B
Somoora 5", Davmaram &, [rvatetng o, Cocaars & ohns I Tt L

gy Bstary s Bng, 43,1 LA

Rty et 2RI LR
bt e

oty [ O W, iy G, B &, it [

e o]

il g S g ey ey e o

oo | O, w5, e A L . Darwen 1o, St AL Sacaban D

Lpemgny Bane i tafy sl ] fage of wy (rmen flagreem (opns) abtarspmge of po g an
e ]

LEE, M L K

sty
[ Do W Tt 5. Toinsegs NN

ss1al Temporal Sc

Tl pariial sHDs e
+ Varigus degreen of conscicun impaimmant
- Sdaving
= Busbert it
*  oroalimentary
* marusl
L
* Head deviation
+ Dl onie geoi bure o the Conlralatersl arm

« BPECT 1-1.5 mirute afor a
tempora lobe CPS onse,

= [Marked inireass in biood
Ticrwr i B emporal loba;

= [Reduced blood fiow
irvolving wide fronioparietal
associstion cofions of e
dhalauil faode nebwerk

Blornidifeld ot ol Covebral Corten 2004, 14{0)800-000
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Eyes and head deviation versus version
of the head and eyes

Video
Deviation x Version of the head +
Figure four sign

VIDEO
Left TLE + cephalic deviation

Mesial Temporal Lobe Epilef

Related to Mesial Tempora Sclerosis

VIDEO
Right TLE and dystonic posture




Secondarily generalized tonic-clonic selzures:

= rare (mainly afier treatment onset);
« pracaded by eyes and head version.

VIDEO
Secondary generalization

Paost ictally:
= mantal confusion
* aphasia (dominant bemporal lobe)

VIDEQ
Post Ictal Aphasia
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The meaning of auras

THE MEANING OF ALUIRAS IN TLE-HS

= 205 patients, 157 submitted to surgery

¢ Miipiy sures. dd nof preckct ssaune foous lateralty,

. mmmmmmmmm

g A o wors durgcal ool

. Mumwduu&dmmmﬁmﬂww

|

+ Somatosensory auras (18) and __}E‘%-.:‘___z
===

visual auras (27): Engel 11, 11| and
I\ .:‘-1 —_—

Poarvast Mt T, Coboitn 1,53, Mareiion LA, Copmbems
v B3 Barderm UT i PR oy G Yo W
Bty Bara, 0] day Darrp el e

THE MEANING OF DYSTONIC POSTURE IN TLE-HS

Irwohvermeent in & reteork of Both
bemgoeal sred maal snd Litersl
bempee al kbt e Beyond tha
sl g bl pangia

Ve

+ ilsinery ol i Seihete Sropagaion
OFC = (TG

» e o o B progeddi

Wt b ginr saries (161 conaa) 2 snd 5opman

ahter parpery
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Interictal EEG:

= anterior temporal sharp waves

- temporal slow waves
Ictal EEG: rhythmic theta waves
MRI: hippocampal sclerosis

PrH T

Mesial Temporal L
Interictal

1sRisidneaddnadinegnil

5ial Temporal Lobe Epilepsy

Ictal EEG
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Mesial Temporal Lobe E

Related to Mesial Tempor

Percentage of patients seizure free on AEDs
0%

0% 1
L
20% 1
10%

0%

[l et ol Pk T T ks diatiinta) ] 4 o i i, VR e bl

Bl S o B, B0 Y vk gprmmranallll S E 0 Elii 1R RS
.

Thet Now Eagland
beumal of Modicing

o : Surgical treatment

HUMEBER OF PATIENTS SEIZURE FREE AFTER 12 BMOMTHS

Should I have Temporal Lobe Surgery?

What are my odds?

# @000 M « BAD =
* Short durstion of epllecey + Biaberal M| abnormalities
= Mo hastony of GTCS

= Mo cloar path dagnosis

+ Unilateral MRI findings . Eplus pacsisl st

» Concordant pre-operatam dala

E0 Tl by OAL GHIPPOC AMPEC TOMLA
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A Sy 19521 I iS04

Predictors of recurrence after
temporal lobe surgery

« Long duralion of epilepdy;

+ Saizure frequency (>20/manth);

« History of GTCS;

« Bilateral MRI lesions;

= Postenor ictalinterictal findings on scalp EEG;
= Spikes on posioperatory EEG;

+ Non.congruent PET findings:

+ Indeterminate ictal SPECT,;

« Need for invasive EEG,

« Gliosks.

St LE. Maurokogy J006.68( 1) 100840

+ The impravement in surgical prognosis will only

Historically considered a single syndrome,
MTLE with hippocampal sclerosis should be
sean as a group of syndromes related to
extension and pathological variables findings;

be possible when syndromic subgroups are
firmly established.
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QUESTIONS- 2016

1.Why 45% of the patients continue presenting
complex partial seizures?

2.Why up to 62% continue presenting auras?
3. Why up to 75% of the patients will present
seizure recurrence afier withdrawal of AEDs?

Winitsn ot 8L, 20017, Schrict ol ol 2004

Thank you very much!
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_____ L T EATATAT A

Loreto Rios (CHILE)
POSTERIOR QUADRANT EPILEPSIES

Posterior quadrant epilepsies
Occipital and parietal lobe epilepsies

Fom s s s b ety

* Epileptic seizures of parietal and cccipital onigin ane

heterogeneows and maindy characterised by :
* Focal srnares without im paimesnt of swreness.
= Thoey mamiifest as subjective auras.
= Thie mcnit dramatic clinical manifestaticn may rellect speesd, and
owershadoa the focal ongin.

 lanprig Ao Bl BT Sk rroaamant o FEE PUY aleily S SoHE pRs of
e ey o S e ke

= Various SRS TYpES My GOCur in a single
Tirmag.

® Thiy ane generally considered rare.
+ Duoperal sivane 5%
+ Farigtal igioene L4% ol

Parietal Lobe Epilepsy
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& Lo LR NS0Ty i ad| painiful

Flae
« Spiguned with il phenomenclop:
» Drituwbance of body imape snd womate iludiangd e

* Complex syrmpbomatology

= Somabcapronia; [1ema = body; agnanaa = ignorance, inaSslity ba
recognive] Inability 1o recognise the atfecied body part as one's own

* SORAaMENE0NY SEEUEE: BaraEhetie, dyiaemthetic and painful
bR,

= Spisuned with teoal phenamenclogpe
& Diituibanci of body imaps snd Lamatis iludionifd ditire ba Mo,

* Complex sympbomatology

‘Nlmmﬂﬁi My bit represented:
[ tingling b hona or toperthet
* e DF0E R ST i AT WAL, 1T BEOHING OF OudL [t )

* Thaprrrsll pETEpIaTL 808 i3 comuman ard rattly ogur withoas ofher sanpony
phramena. & BUrting Weeaaton b more Cmimen Thin The fesing of oold.

* Post-central pyrus ks most comenonly sie of arising seloures.

» Thet: arvwes and this Bace ang the: maoal commaon sites

+ Sgirunes preent with contralateral, or rnely ipsilaberal, or bilateral
serrations {secondary sensory areal,

» Spreading bn 2 Jackeonian manner can happen. When this coours motor
actiity in the affected body member follows this serations in about
S0 of g,

Other somatosensory features:

= Body image disturbasees: The periphenal part of the sxtremithes and
tengue are Mt commanky alfected
* Whasion of distorted o changhd body hape: ahadfp-utmnhhmh
dmrelien of thiuskin [matro- ind
wnd b ']

= TRrastion of 3 pRTRTEIY OF PANVIOM kimb

* Fsling of moresmment or sered potbsrs in 3 ikationany bmibc eskng of
Houring. DAt o £ven Stnongraion of » bady pat
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+ Seisurey with sraual phenomansdogy:
= e to ariginate in e paescentral obeals where the primary
sEmiornay S Tor the geretalis i thought to resade, uisially invaling the
Ao damenand hemesphens

= Tha belnures prosent with i bitils somateneriony Burh sffecting the panitalis,
b tha eevuing sstrues may sxhib® other farturen of srssl behavicur.

Complex symptomatology
Emanates from posterior parietal lobe regions

* Viertigo asd other vertiginest seadations [ 10%).
= Thay i elicibind priderranantly o thi bempann parielal berder. laferad
pariatsl Lobts
* Visual Blusioes and lex fosrmned wisual [k ]
= ngn-dormingnt. parietsl regions
* Linguistic disturbances:
= Duaerirel Temaoropr et labe SHBSES BE BEOrated with § vasety of

it Siburbard, dewih with agraphis snd ugrificast calculatien
dalecti.

§| |

= Saemy sl [1orma = body; agneiia = ipnorssos, inability to recognig)
Inabiity bo recogniis the alfeched Body BTt it ofe's oem
* Inabdity b mowve leelng

Negative Signs ( secondary Sensory Area)

& i = ] = . irakil

= Inabdiity bo recognie the affected body part s one's own
= ikl lonks inpasas i il Mon
herreLpReE .

= & feeling of nability to move, [Suprasylvian border),

i
* Such o s b i swen ) "h
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Differential diagnosis;

«Simple somatosensory seizures alone:
* Psychogenic MEPEs.
* Transient ischaemic attacks.
* Migraine with aura: Sensory jacksonian seiures
may imitate migraine with sensory aura,
= Transient ischaemic attacks:older patients.

Seizures with visual symptomatology
Sz from occipital lobes and the parieto-ocdipital junction

& Vil 5iarad iy SEcur in epilepiy alfecting ey pan of the - .
wisiaad by |

= It it always & seimure phencmencm. 1M'-:'---'_'_
= Elementary witual hallucinations / formed viual hallucinations.

MNegative Signs

* Wigisal logs | Amaurasis] , either total or partial are espacially
opmmon in children.
® It can bar an betal phamamsence of pet ictal,
& Ususally is bilaberal f Blackout or whiteout
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— v | halacnat
® A EROEL DT
+ Crode saniations of Ight o colours, which ray Lake warioul thape, Be
continuen, Wasdy o moving, or be intenrugted Aaske of Rght.

= Formied wisual hallocinstion:
* Thiry e experanced lairly olen in epdlegay,
v Uncadly, patinty see swaen of She unneality of B superisnce
* e uriuliy brie, el rrady b iisockined with dioe heid ind fye uening, with
thee pie owwirds Lha divection of Lhe moving mages percered
* PROTunes of (PO, Bramaly O SBREL MUY B (TR, T ST OF
L]
+ bk el o b I, b Lt Lo Gk v Wit 0
Pabrmiri, Ll i ¢ iy el ol il e,

Differential diagnosis
* lhusion of movement in wertign.

* Visual Aura in migraine:
= Ususally associated with shaep lines and
fortification spectra

= Lsically evohves much more thoedy, over
severad minutes.

* Parasominias.

= Wisyal Bundcr and visuc-spatial percepticen
+ AHS SEEUF B4 B Leiuns pharaian,
= Uaaally localized the kctal onset in the non-dominant
pariatal loba.
= Mo OF MACrOpaia obgeols SHEn 55 MOVing, OF Mation
AppRan boo diow or bod tan,
= Teleopils, where objects appear both small and at &
SEIE

= Palimopsia, or vimal persevesation

Other seizure phenomena from occipital and
parietal regions.

* lctal ancmognosia, apraia, scaboulia, alexia and aphesmia may oo in
gl pay from the poitencr brain ngion, ofen predenting i
confusional states.

» Gustatory selzures somatimes have thesr onigin on the suprasylan
border close §o the sensory reglon for the mouth and tongee.

* Vertiginous sensations are also thought to originate in the
suprasyivian and possibly the oCoipito. parsstal region.
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Oculotonic and oculoclonic seizures

4 W T ey (e Pl et 6 B [P pintee e e e
4 WS D e TPl (e et o O T
o o o ety S
+ Mpdeptic mpriageas
= B i1t ComEraerve - i beatig comsporant [Frp—————]
hes EE) ot 0 ‘

# Th reLtigeat sy OCOur 30 B0 noleted ransertmon, or b sniocated wih
P OF ST YD, £t TRTBlY RS ITOROF ity BCOATEE.

o et Pt doed raped beliskwng
= i orlbey Fealure of oecipstlsl mpsdepny.
= o gt theh vy Baginsnang of ptierss

Provoking and Post — Ictal Phenomena.

+ Wy b porenhing by v SHU ifrelhang he PECEplive, BIETERELg
v LNt funcra of the parienal and oOCEda] Kb,

v The mott common precipitating facton is photic stimelation., but other
epll-kngram infucen ame factile smulation, reading. drving. caiculation
and olber mental sty

* Post-ictal phanomena ane Srasdlent numbne, inabilty 8o move despite
a3 lodd of powest in SfTected Bmbi and post-ictal blindrsii.

= Thpep 0 v v rpipeoe bertwees dur plam ped prerely of sy g e thunpoe of
Pl fucri] -l Pt a4
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= i) Sl g beks Coefer oo geled e ceoet

Electroencephalographic features
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raingred sreoften slectrically dilent.

+ EEG chargid my b Witeralising rathes thn lecalsing
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KaTiA LIN (BRrAZIL)
GENERALIZED EPILEPSIES

Generalized epilepsies

Epilepsias generalizadas

* Epllepsia
» U Ssluitis  cavebial  CATBCISNERSO DO 1B pendipdicin

persisiente dol cerebro para generar crisis epléplicas y por las
: i s i e M et b i

= Clasificacion de las crisis epilépticas
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+ Las EGI constituyen 173 ded total de las epilepsias

+ Las EGI son un continug neuroblologico que se
extiende desde los primencs meses de la vida hasta la
edad adulta y presenta la mayoer expresividad clinica y
Ios sindromes epiléplicos mas caracteristicos en la
edad escolar v la adolescencia

- o .
Proposal for Revised Classification of Epilepsics and
Egibeptic 5y ndnemen

& - i
dgpsma [ podewa
Waska | miniiais vl i, w0 M__T;'Mum

F et om0 B il v
Epsbonrios seio i

=]
I pekagetas com. oo gran prusd ol ispariar
Rt apsgeiat pearsk iy opancan
ric ool rain
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Epilepsias Generalizadas
Idiopaticas/Geneticas

Epilepsias Generalizadas
Idiopaticas/Genéticas

Crisis de ausencia tipicas
Picnolépticas

e T
n T ?ﬁ-tiﬁi‘fﬁi‘niﬁ
- NN
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Crisis de ausencia tipicas
Espaniolepticas
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Crisis mioclénicas
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Crisis tonico-clénicas generalizadas
(CTCG) - EEG

L 414

J2%

Epilepsia ausencia infantil

Epilepsia ausencia juvenil
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Ausencias precipitadas por la
hiperventilacion

Epilepsia mioclonica juvenil
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SPECIAL REFORT

Updated ILAE evidence review of antiepileptic drug efficacy
and effectiveness as initial monotherapy for epileptic
seizures and syndromes

Trncy Elssrvar, 48 brasr Ban Mess heem, [Bahae Bosrpeot, phviisl Cesmn, $arion Guerraira,
RS0 bk, Wl PO T, * T fpaslives AL Frovah, JTTmaila Perudis,
HiTartjerm Tomus o che ILAL Sub AID

A e v e e - L] L o bas

Lo D LR
-t e o rm or e e e L] L] " [

N e L L] L] 1 s b

it
e b e
o e

| Jimoser i ol Eplepaia, Hiid h.__J A T, s,

Tipo de crise ou sindrome Nivel de evidéncla
epiléplica (eficicia o efetividade)

Criangas com CTCG

g of 3l Epispaia, 7073

Tipa de ¢rise ou sindrome Nivel de evidéncia
epildptica [efichcia o efetividade

Idozos com crises parciaks

Epdlepaia micchdnics juvenil

Gl ot 8l B, 2013 UFSC
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Obrigadal
Hatia Lin — Professces Adunta 3o Nourslogia
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MARrco TuLio MebpINA (HONDURAS)

GENESS — COLLABORATIVE RESEARCH EXPERIENCE ON LATIN-AMERICA EPILEPSY GENE

B

GENESS: Collaborative
research experience on Latin
America epilepsy gen
Prof. Dr. Marco T. Medina, FAAN

Detani, Faculty of Medical Boiences, URAH

[« . ILAE C o Latin Amari Affain

2885-2889 Commission Report,
Epilepsia 201@;51:676-685

SPECIAL REFORT

Revized terminclogy and concepts l'uui:l.n'ﬂ-
and epilepsies: Report of the ILAE Commission on
Classification and Terminology, 2005-200%

"l T, By, [Rarraset B e
TFP e s |m4-l-m.uu-v-q Ernpel. fEbsognling Franch, 17 -mg-n.:m-r -y
W sk, S Ealorrese L Mioshe, {Dagian Marc, 1 FParring. Fiowin, s agesd L Schallar

Epilepsia 2012;53 (Suppl 2):3-5

CLASSIFICATION REVISITED

Revising the HOD: 10 codes for epabepay and selzures
Coprns ey, {§¥nrn Ranghi, ndd [Marns Mg

[ it A ey =y
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Recommended terminology for
etiology

Use terms which mean what they say:
= Genetic

= Structural-Metabolic

= Unknown

Previously used terms denoting old concepts
Idiopathic, cryptogenic, symptomatic

Genetic

= Concept: the epilepsy is the direct result of @
known or inferred genetic defects). Seizwres are
the core symptom of the disorder.

Evidence: Specific molecwlar genetic studies (well
replicated) or ewidence from appropriately
designed family studies.

* Genetic does not exclude the possibility of
environmental factors contributing

GENESS

* Since 1992, the participating study sites
follow the same protocal for
consent and enrollment, and an intake form
is wsed to collect demographic, clinical, EEG
and imaging data. Validation of families
is done by site visits from the principal
investigators and by a remote
system with a study coordinator.

5 Dobgads Evousta, Meding, Aloeds, Yacubian, £t al 3oty

GENESS

P

CAELPME ProbandsMam iles recruited

78




Lafora Disease
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1 Childhood absence epilepsy

s Childheod absence epilepsy  a common
idiopathic generalized epilepsy accounts for
10% to 12% of epilepsy in children under 16
years of age according to prospective
community-based epidemiologic studies,

* Tanaka b4, Olsen RYW, Medina MT, etal Am JHum
Geemet, 2008 Jum;Bz06) 124561

I Fong et al. Am J Hum Gen
1998;63:1117-1129

o B e 1154 L P80

Childhood Alwence Fpllgsy with Tonic Clonic Seinres and
Compleves: Linkage to Cheomosome Sgl4

G F Feap ' Pavisa U Shah ' Masyes M o " lose ML Serraa
e Fascuc ooy, Sonis Kb, Samgoms ML v st wlari!

® bhaang! B 7. Thao Masm T M, ' Luoy | Terman, ) Grogorio: Psoda,!
e gy W' (el forin”™ -

Future Neurology 2808: 371

Mutations in a
subunit of the
GABA receptor
may be
r-_--.:|1r.|-|~.i|_1.le_- for
childhood
absence epilepsy

1 Tanaka M, Olsen RW, Medina MT, et
al Am ] Hum Genet. 2888
Jun;82(6):1249-61.

T PP ———
g bl e Ty Srtrs bl v e L U e 155 iy, IO B4R

ARTICLE

Hypirglycodylation and Reduced CABA Curnents

of Mulated GABRE3 Polypeptide

i nemimng Childhoad Abserce Epilepsy
lH-_..tlTJruu AN Eghaed W O, iswco- T. Meding, © Emily Schearir” beris s Ao
| Ry M E\-\M“ [ |.w-q.'\r|op. rin I Ml rer a5 grascis Pasous - aarrsnngo *

brn Mmhado-Saliad Rooe Siva * s M Baleyd ® Dongabong Bal ! Adssss Ochos
Aol Jars-Frado. * Gaogorio Poseda ? Bobsert L Sardonald, '* 511 ared Ansonic- V. Dyiggdio-dacumsd -2

 Sindm] b syl el 0 ey o % | T o g s sl ey [ e od g o ] b st

80



CAE

= ‘We screened for mutations in the GABAS
receptor (GABAR) b3 subunit gene (GABRB3)
in 4,8 probands and families with remitting
CAE

= We found that four out of 48 families (8%4)
had mutations in GABRB3

= Tanaka b4, Qlsen RW, Medina MT, etal Am JHum
Gt 2008 Jur;Bz(6): 125562

Vel & Dimbeal (i I TRy Te—
an bt ol S e b Pl vl o i i GRRRRR
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WS H{ § Soaeg ik il
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B (o e 7
iy e g
ol

e pmiting, Ny 8,
EIE U e e el BN 1 with
wrw-h i baan m—-—a—im_‘ ]
4 gt byl LN W
T P I -
[ — [t -
CAE GABRB3

One heterozygous missense mutation (P115)
in exon 1a segregated with four CAE-affected
persons in one multiplex, two-generation
Mexican family, P215 was also found ina
singleton from Mexico

Tanaka M, Clsen RW, Medina MT, etal Am J Hum
Gart. 2008 JunBz(6):2240062.

CAE GABRB3

Anather heterozygows missense mutation
(S15F) was present in a singleton from
Honduras. An exon 2 heterozygous missense
mutation (G32R) was present in two CAE
affected persons and two persons affected
with EEG-recorded spike andfor sharp wave
in a two-generation Honduran family

Tanaka M, Qlsen RW, Medina MT, etal Am ) Hum
Genet. 2008 Jun;Bz(6): 125962,
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CAE GABRB3

& Expression levels did not differ from thiose of
controls, but all mutations showed
hyperglycosylation in the invitro translation
and translocation system with canine
microsomes

"-H-ll T e R B Ty iy 4y R RS |l
D b e b My |

CAE GABRB3

s Functional analysis of human GABAA
receptors (a1b3-v2ga5, aibi-va[P115]ga5,
a1b3-v2[S15Flgas, and a1b3-va[G32R]g2s)
transiently expressed in HEK2g3T cells with
the use of rapid agonist application showed

GABA-Evoked currents

L

D ey kil 2

]

g i, o ey o ey e
h G,

GABRE3

* Mutated b3 subunit protein could thus cause
absence seizures through a gainin
glycosylation of mutated exon 1a and exon 2,
affecting maturation and trafficking of
GABAR from endoplasmic reticulum to cell
surface and resulting in reduced GABA.-
evoked currents.

that each amino acid transversion in the b3-
vz subunit (P115, SacF, and G32R) reduced
GABA-evoked current density from whole
cells,
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IDIOPATHIC GEMERALIZED EPILEPSIES:

JUVENILE MYQCLONIC EPILEPSY

TH. Herpin 1867

B ks [SOMEFLETS
D'EPILEPSIE

Herpin, 1867
"SECOUSSES
“impelsions”

Rabat, 1Egg
“socudidas breves™
“migclonins”
Sole-Sagarra, 1952
“henigng”

Janz, 1555
“irmputsiv petit rmal®

IMPULSIV-PETIT MAL
(1957 Berlin)

et Bt | Sty . 1,8
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Contributions:“The bilateral and aware
myoclonic epilepsy” (1954-1958
Montevideo, Uruguay)

= — —

[ PSRy T payr—

= Carlos Mendidaharsuy

Delgado Escueta and E. Bacsal
JME(USAY

el E * sy e 1
iy g g T e o g

o e e = e = T i bl kit 2 e i

7 oy ]

me—
e ot s Bl I s B i . B e
L B et e

Juvenile myoclonic epilepsy
of Janz

&7 Dnlguele Barars, Ml P i B, W

v Deigadc-Excusta A4, Enri-Backal F. kovenie rmyocionic agiagy of Jans
Misurokogy' 124,34 385-204

ADNANCES IN NEUROLOGY

— e
Myoclonic Epilepsies W04
— A Delgado-Escueta
S byl L, 8
u—;:-..-u-—--'\-l—r-—v'-'- R Guerrini

ra—— MT Medina
e P Genton
M Bureaw
i C Dravet
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i . B s S i,

Mrtely Burss, U
e 1 1 iz

I Suzuki et al.Nature
Genetics, 2084
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Mutations in EFHCT cause juvenile myoclonic epilepsy
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Damain seanch through Intenprs and Flam dalabases revealsd an
EF hard modif connected by a calcium binding loop (Fretsinger st
al., 1873%) (plamDi0EE; E-valee 0.00066) bebwean amino acid
resiiues 578 and 660 and thres DM10D domains

Wa namad (hd ans !, imvvirgm
myoclonin because !
fumnchion was nitially
unkncran and EFHC1
for EFH containing
oni EF hand

48 hours after transfection

JME mutations
revirse myaclonin

effects,

[Easniiid et ol 2004]

iLesa ol FSF in sensony e ons reiuits ia 8 subtie dendrite phessstypes
W CONIFAS], OWEreipresiion Ciuses B Cles under develigesant of the
dandritic arhar. a8 shoem below.
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Wil type Ca++lApoptosis failure in JME 6p12

AEFHCT
Apoptosis
— PO o e
it derrans
Cats e O e
f Cat e JME reduce Mpapin
L] _ﬁ__._ Cistind and hynregulate Ca ™ [ 1
:’ Cat r .
e curreal s '_-:"_
rampevoic s R type VDLC i
S Currents Do
—~ i f TRAT
[ JMIE FULRTSNS e I S
e it

=Thicker coftical grey maiber by
\ “‘l‘:‘r:“" BRI [Wosrmann i s, HHE)
e

L culls in stratiem

EFHC gene in JME

EFHC1 IMN 6p12 is most common JME gene

EFCH1 mutations in Japan,

Honduras and Mexico

* Mine percent of consecutive juvenile
myoclonic epilepsy cases from Mexico and
Honduras clinics and 3% of clinic patients
from Japan carry mutations in
Myoclomini/EFCH1.

My T, S T, Mgy WBE, 8 @ Wewralogry. w0l Wy 7, 0e0a PR ) o
&

Juwenile myoclonic epilepsy subsyndromes: family
studies and long-term follow-up

in L. it s, ! Pl Wl Ao * Plovs 7, Pasiio® My ML Dot i, L. By 1

e Lot Rital: Bamepe Rt Lot Liska,” Py Py -
Casirgmings,” R fibvn,” Limds Pigs.” Ktarins Rorwiasmngion, | joss. Mbade b’ sl
ey ¥ Dl

T e e g @ LR e O G gy (e e Ty (e
v, et iy s, "l It o Moo, Dl i o Pl
T T e - b e —— el Mgy e,

o Hosdrm. Toguaigeign, Himbirm lmaratery sy Hamgen L Pas, M. by " b
i L P gt Mg, I S s "ot o Bl R, Lo, P

88



SUBSYNDROMES

® Tha cdiata has heiped s undersiand The axisience of
Subsyrromes il reporied in e eratune bidone, such
a5 CAE evolving b JME

el
b e

Medina et al 1608

Subsyndromes

* |nalarge cohort of IME patients mainly from
USA and Latin America four JIME
subsyndromes where reported: classic IME
(72%4), CAE (childhood absence epilepsy)
evalving to JME (18%), IME with adalescent
absence (7%), and JME with astatic seizures
(3%4).

G TERM FOLLOW-UP OF 222 JME PATIENTS
MEAN PERIOD 11.6 YEARS)

Semr 80% 63% 46%

sConclusion: the more seizure phenatypes, more
progressian to epileptogenicity, the lower sucoess rate.

aTreatrment duing susceptibility stage has higher success
rane,
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1 Phenotypes
Phenotypes of JME Gerves studied by GENESS Gonsortiuem
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Absence seizures in Juvenile Myoclonic
Epilepsy: whole exome sequencing results
and subsyndromes
« Reyna M. Durdn, Marco T. Medina, Iris E.

Martinez-Juarez, et al.

* To refine the classification of Juvenile
Myeclonic Epilepsy (JME) subsyndromes
in 288 cases according to presence and
age at onset of absence seizures (ABS)
and results of whole exome sequencing
(WES).

2015

METHODS

+ IME cases were regrouped according to
age onset of ABS: early childhood (1-5 yr)
[2eCAMIME], childhood (6-11y) [CAJME],
adolescence [adolABS/IME] (12-21y), and
JME with ABS in adulthood (22y+). Whaole
exome sequencing (WES) of 12 large JME
families followed linkage and haplotype
analysis. Discovered epilepsy genes were
then screened in the 208 cases.

Results

* In total, 52% of probands had JME with
ABS and 48% had JME without ABS.

+ Of 298 probands with JME, 134 probands
(45%) had classic JME (cJME), 60 (20%)
had CALME, 70 (23%) had adolABS/JME,
20 (7%) had eCAJIME, 8 (3%) had astalic
seizures with JME, and only 3 (2%) had
adulthood ABS/JME. EFHC1 variants
were implicated in cJME (16 cases) and
CAMME (1 case).
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Results

» |CK variants were implicated in cIME (7
probands) and adolABS/IME (1 proband).
IPOS variants were implicated in
photosensitive CA with/without EM
evolving to JME (6 probands)

Results

JME with adolABS (2 probands), JME with
astatic seizures (1 proband), and JME with
adult onset ABS (1 proband), and 7 cases
of childhood ABS only from another
cohort. PROSER1 variants were
implicated with adolABS/JME (6 probands)
and one case with ¢JME. MYOFERLIN
variant was implicated in one case of
phntu;ansili\ra self-induced aCA evolving
to JME.

Molecular Genetics & Genomic Medicine

g Lo
ARG INAL AATHILE
Chromosome boci vary by j il pilepiy
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epilepsy and EEG 1.5-6.0 He polysipike waves
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Conclusions

+ EFHCA and ICK variants are most
commaon in cJME, while IPO8 and
MYOQFERLIN variants predominate in
eCAJIME, adolABS/IME, CALME and
JME with adult onset ABS. PROSER1
variants associated with JME with
pyknoleptic adolABS
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Conclusions

Finding vanants of epilepsy genes in the
subsyndromes of JME described mean
they are true entities and separate
diseases. As we reach 1000 JME families,
we expect more refinement in the
classification of these JME subsyndromes
and new CAE genes.

Conclusions

Genetic of Epilepsies studies in Latin
America have improved our knowledge of
the most common epilepsy syndromes,

92




I, sz

CHRISTOPHE BERNARD (FRANCE)
EPILEPTOGENESIS

LASSE, Feb 2016
Christophe Bernard

time T+l y
+ This is true at multiple time scales

= Decades (e.g. after a brain trauma)

—

{e.g. catamenial epilepsy)

e 1. circadian rhythmj
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But this inference refies on the way we think
how the brain works

We don’t know how the brain works
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A neuron specific for an identity

Halle Rery Hmann
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The question:
What makes a
neuron fire an
action potential?

What is so specific about
neurons?
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= Density increases with
distance from the som

* Contrals nesting

inputs
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{ & ve through
analysis, bringing all of their background
knowledge and relate their data to existing
scientific ideas.

they draw upon, this step can be subje
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Treatment during a vulnerable developmental period
rescues a genetic epilepsy
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epilepticus and spr
What are the mechanisms underlying seizure
is and propagation?
5: @ threshold and a force that
stern over the thresho
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+ Status epile
are also « buklt

« They have their own dynamics rules

* Seizure propagation depends upon the effect
on the slow variable of downstream regions




THeepleptic patient
Female, 30 years old
Marseille’France
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Complex Seizure — oo i in action

Instifui de Mewoscences des Stdmes
IRSERM LIME | 106
Timore, Marseile

* The blophysics detalls
+ But they are crucial for treatments
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The scenario
Medical needs in epilepsy and
development of antiepileptogenic
agents

X

Introduction 1o the market
of antiepileptic drugs

Where are we now

= We have many drogs!

= [However
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Unmet medical needs in epilepsy
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Drueg discovery
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How did we discover anti-epileptic drugs
thus far?
« Sanendipity.
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Haw can we find new anti-apileptic drugs?

* U e DS models (7 vl models, 8 Mz kindiing. ...

v i il ke fx ety

® mupplm:h
Mmm
erily Bl L

- Wmﬂwm

. matods. finchusioneciusion oriteria, sampls sz,
J

y i e

- - "
+ pyabton of pharmasoDkineios.
s oy i o, Fa et
PUSS ol S R, § ¥

117



How can we find new anti-epileptic drugs?

+ [entity the patient population that could benedit from the
Ireatmsnt.

+ Gt preclinical and diinical people together: ILAE and
AES initinthes

The start point; a new target

= Ane thare new tangets

= JAre new tangets amenable 1o classical phasmaooiogy
[small molecules)?

= Ane thare allematives 1o classical pharmacology? For
aampls, and gana of cell therapy Approdchss a
oononete alemative?

The state of the art
Antiepileptogenic sirategies

Antiepileptogenesis after status epilepticus
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Antiepileptogenesis after traumatic brain injury
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Antiepileplogenasis in genatic epilepsy
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Antiepileptogenesis in cortical malformations
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Climical Trials.gov
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Summary

= Mary sopsimantal insaimants hunse shown (avorable
affects
= Clinical trials ongoing

. However,,,

+  Predinkcal evidenos <  noclnical trial
+ Wisakin precinical svdidencs S clinical rials
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Antiepileptogenic strategies
Problems:
too many targets
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Location of targets and interactions
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Antiepileptogenic strategies

Problems:
epileptogenesis
is a process not an event

Different targets at different stages
af epilaptogenesis
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Antiepileptogenic strategies
Problems:
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MNeurctrophic factors for the treatment of
epilepiogenesis-associated damage:
candidates

FGEF-2 flibrobiast growth factor-2) and BOWF (brain-

dierived neunctrophic facton)
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Local delivery of NTFs: viral vectors
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Replication-delective herpas vectors

Replication-defective herpas vectors

Herpes-based ®
vectors LR

In vivo transgene expression
after vector injection in the hippocampus
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The pilocarpine model
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The pilocarpine model
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Local supplementation of FGF-2 and BDNF. ..
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Local supplementation of FGF-2 and BDNF...

- e g ehin] O g

- A pEEES P T o At ol e S

vy Peurorsl differmstitos

reduten B sberrant aspect of eplepiogersii-msctaied ressrgenesis

3 o«
lall

(et T aL P S0 Boeiets o s, | eeenediame. Sk daescies o o, Eoseomes T

Local supplementation of FGF-2 and BONF. .,

R R r—
= nossaaes hgpoaerpal sl s ool prolbersiien
- e et dferesligtee
~red_mr e pborrerd moect o eplrslogrrria maseed resmgEnes i

Local supplementation of FGF-2 and BDNF. .,

= st e b (e

= Wikt efalel Vol et A ol e
=l ferirl dilieendiation

= reduces e sberrand aacechs of

= ameahoranng the pathology
= el Fedhaae] i irispabny Wl R rp o Gfsetlan dedieEe
4] ]

k] na

e pr i e Jos; Boooeees o, | ewoveviame Sk deacks e a, fosieoes Fhry

In summary

Gene theragy with FGF-2 and BONF
1 rieduCEs (Tepai | SF ok T
s AR o physokgeral ST
4 R O ] e

126




All that simple?
The dark side of NTF:
BDNF can be pro-epilaptogenic
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A possible pro-epileptic mechanism for BDNF:
synaptic potentiation

How can a single NTF be both
“angel” and “demon”™?
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Dendritic targeting
of BOWF
splice vanants
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A key question
Can new anti-epileplogenesis targets
be identified in an unbiased manner?
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Focus on the dentate gyrus
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Expression patiems
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TLE-patiants vs. chronic epileptic rats
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Cuestion
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PURSLUE OF AN ANSWER
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Mata-analysis: ganeral overview

- Mbein-analkesis i & slalistical iechnagee, of Sel of slalishical Mechnagues,
B TG B results of several s 0 8 Sngls eabmatn

Hance nadecied datwpets wers nbimeresd in Afeer sy e s
BAS0 T Brasinn of varabilty fd fan the MY LSRG &
mthod el consicens e variance among and wihin all shuces.

A mista-anahi cofaists of e main pans:
1. o fe fow Beplnrogenaity of e ool 0n DUR00mE Datwissn the
innhorded afucied;
2 o peaahead e tirarie snd Condoenn anereil r e sl
ofec” afler combining al sucey
3 o sl for whethest oo Deatmeerd eHecr” o vististoally significant
or nat

Meta-analysis: experimental plan

e ]

A st
T
B e (g
W e | s

Mata-analysis: ramdom affect modal

20 AR ey
o~ - e e
[N LEEEE B
e = = lomm =
U Adjusied pou 433
mSSb-3p
- -l e
= T smiaman ma oam
. = ¥ mea = =
Adjunted p = B0

GO enrichrment

il

=
.

i
* ——
——— . Gene
P—— anaichuranl analys on
—_— Fan vabclated bavgasty ol
=== Pose MiRMNAS Pan e
= O Ay aInEade N

H
H
i
i

135



Conclusions (2)
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Focus
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Animal models: challenges

= [Bradn chervalopmant;
— farpet vabdabon shoid b sxploed ior iancy and chilcood
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Disease-madifying thérapies

= IPrimisry #ndpoink: reduction in SEuny insguency andicd
percaniags of Eeinure-bee animals (or 50% reducion in
Sz B
- This i @ ot o me!

= proenising candidaies:
~ ant-rlarmealony, m TN ko

= Ongoing clinical frials with LEV and TP foliowing THBI,
= (D0 basad o0 MeCPanearng. B ol o0 peeiiranal 1IN N

il rrodeln.

= To dabe, no sucoussiul irial demonsiaing
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Anti-apileploganasis

The need of biomarkers

+ An pbyectively measurabie characlenstic of & biogical
prooess hat rellably identifies the development,
[presence, Severnly, progression, of localization of an
DRRDIRGENC ADNOIMANRY,

= Biomarksrs will be assental both in preclinical and
clinical reasarch
= 3 ksl i T of i

— N e Wi iRt ity i ) SrTEE T futareial
hawrms;
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The need of biomarkers

* PotenSial biomarkers ane cumently undes investigation
= EEQ jo.g. high egquency cacllation]);
= Imagang (M- o L T-lenifed alpeatonmy]
= oo (a5 mEHNAL

= Asginghy biomarkar of & pansd of Diomarikers?

Technical and methodological issues

= Rascnaks
= CRracally rlraani
« Expaiirmalal dedign
= Asharenon 13 slivtal Gnd Tal chin Jukielingd
= [iircbed. endomized, placebo-ooninoled, doss-responss design
= AT [He-Spaniing ST HEE.
— hppeopriste stalinfical anshms
- Treatment delvery
= Cawiily purity Bnvdl stabeliry of the dashersed chevmecaill of

[
~ Specly criter ko G068 8 parionm des
et
= [Porvalks Evicin K LT PR BN SRS
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Technical and methodological issues

* CRAGOME Siiaisme
= CRraraily refiranivl ined pelaby qrasnifiahis
= Ewiiis \aberabdity.
= Data colaction, snalysis, and reporting
= Pagesal inclyseor g emolysion crieriy
= R poddiiv. bgaling o missing data
= Intarpretation
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The issue of statistical power

= Most prechnecal S1u0MS B Uncerpowered

Poweer Eailure: why small sample
size undermines the reliabality of
Neurcstisnce
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A proposal; Phase |l preclinical trial

= Multi-canier shudies designad along the lines of Phass I/
1l chrical studies:
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Sty it P it
~ Samnciardined methods and endpoint, rigorous slaiscsl and
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The place of multicenter studies

i the: pipedine

It is nither appropriate nor desirabia that eweny in v

study be conducied as part of a mulicenter program
Hy POt sas-ganer

alingAesting axparments can and
should remain as single-center studies

Goal of Phicss || preciinical irials &5
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Funding epilepsy research
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Conclusions
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GiuserPE BErRTINI (ITALY)

HOW TO DESIGN A RESEARCH PROJECT
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ANDRES KANNER (USA)

COMMON PSYCHIATRIC COMORBIDITIES OF EPILEPSY:
WHAT EVERY NEUROLOGIST NEEDS TO KNOW
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ANDRES KANNER (USA)

DO NEUROBIOLOGICAL ASPECTS OF MOOD DISORDERS
EXPLAIN THEIR HIGH COMORBIDITY IN EPILEPSY?
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ToRrBJORN TOMSON (SWEDEN)

EPILEPSY DURING PREGNANCY AND BREASTFEEDING

IR

[ /]

£
Epilepsy during pregnancy and
breastfeeding

LASSE X

Torbiom Tomson

Departrment of Cinkcal Maroscence
Karolinska [ratinotet
Stockholm, Seaden

The Global Challenge

« Approximately 15 million women with epilepsy
are of childbearing age in the world

* Every year approximately 600,000 children are
biorn by women with epilepy

+ 1,700 every day

* Unknown proportion exposed o AEDs

= Seftings and conditions vary drastically

* Shared objective: uneventful pregnancy and
healthy child

O 2017, Eplepey scrona e specinum. Yertry Newoiogy 2000 www incecmundi com

Fetal and Maternal Risks with
Uncontrolled Seizures

= Fatal risks
% Genoralized omic-clone sezunes (GTCS) can induss fosts
hypaxalacidosis ¥
GTCS curing chadnaiery mducs foatal haar *
Risk of foetal loss. in GTC-status 4
Rigk of traumatic fostal injury with maslemal bezyine
5 oF Mo TS Suring Dragnaincy BESOCiated with v vidtal 10
in e offspring
* Maternal risks
= Usual scoial, medical and psychologoal efiects
= Epdapay sccounts iof 3 8%-5 4% of all mabedmal dasths in the L8

 o® 8w
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Maternal Risks with Uncontrolled Seizures
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rarmo—
Mortality and Morbidity During Delivery Hospitalization
Among Pregnant Woman With Epilapsy in the United States
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bexriality B0 000 preghancis of wormsn with aplaqy
A100,000 proghardiel of momen mithout splegay
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Treatment of Epilepsy in Pregnancy
The Goal

2 Pravent major convulsive
selzures dunng pregnancy
2 Minimize exposure of fostus
o potentially leralogenc

drugs

Seizure control during pregnancy
Prospective data from EURAP

1,73 pregrancies any ALD reatmant 3,805 pregnanchs with monoiheragy
C-B! LTG '!."P:*. P‘B
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The critical question

* Which is the best treatment for my epilepsy
during pregnancy?

=+With minimized teratogenic risks
= Magor congental malammations
= Coghitive dinveloprent
* Behavioural development
« Growth

=»With maintained efficacy

Growth restrictions
Fitnl geaeth ceutiimtion asd Bath deleoy mith neser and older antiepsleptio
Drugs durlng pregeanay e & sa i e 350 55 e

g o o . s s e B A1 S 8. . SRRt

8
i

1007 i

B g = &
i 1

T it

First signals of teratogenic risks with AEDs
more than 50 years ago

50 years since first chinical
report on malformations in a
child exposed to AEDs

Mol Kty A das PerdipriprPends 19800 D8 801 3

47 years since first retrospective
case series of malformations
after AED exposure

o 10 Lt R 1T

Major congenital malformations
All polytherapies are not equal!
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Adding one other AED to valproate has no
major impact on MCM frequency

Dioae Seperdimn wramgenscry of
wilprosit i mono s polrtioupy

IRy

= Tommon ol ol Meurgiogy 2015 05 Bi5d-

dawn,
0 range)

dependent teraragenicity of
valproste in mono- and polytherapy
s charratsnal mady
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Malformation (MCM) risks higher with
valproate: Data from pregnancy registries
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MCM risks in monotherapy
Hom data needed on other newer AEDs
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e population based studies

Table 3 Rick of mapw conponnl matommaion o chilinm & o sl Sngs

Fapasd groagn®™™ Amivghorts dng wenshawy
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Wty #lal, J Masunol 2014

The MCM risk depends on the dose

TEE | e = ==
—_—— T ; i =
— . Hdd4
E &
| — '_ o

Factors other than AEDs can play a role!
MCMs muttivariabie Logistic Analysis EURAP Data

e i arsans o f v i g o - e o f
R Sy sty

Torrian ol ol Lemort Nemarod 3500

Consider outcome of previous pregnancy!

* WWE on AEDs with MCM i = WWE on AEDs with CM in 1
previous prsgnancy fad 35.T%  previous pregnancy had 18.8%

risk of MCM in next risk of CM in nesd pregnancy
i on aame AED (va 3%} on aarss AED (va. BE%)

* Highos rates with VPA: 57.2%  »  Highes recunmancg rmibes with
wa. T.0%, respecieely WA (21 8%) and TPM (5%
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Different patterns of Major Congenital
Malformations (MCMs) with AED monotherapies
Pooked data from 12 studies
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Valproate can affect cognitive development
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Baksr of g, Neurskogy 2015

» 173 children of wornen with apdepsy with AEDs (17%
drop-out)
- 143 monotharapy; 30 polytherapy

+ Significant overlap with the NEAD study, 46%

= 25 children of untreated women with epllepsy

+ 210 condrol children of healthy mothers
13
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L |
IQ at & years in VPA exposed and controls

ALVPA =800 mghd
* 12 not differant
+ Verbal abdities
impaired
Educaticnal
nterventions

Esabosr o i, Neurniogy 2015 4

Cognitive outcomes after levetiracetam
eXposure Shadiceras of ail, heuriogy 27014

w  Weid 51 4L
rg ey o g

U VO et -

Cognition at 42 months (36-54)

Conrols LEY WPA
M Lk 5 L]
Grffitha
Groas Mol 11 150 areL
Social i 18 el €L
“imcapatal 1 150 m
Ressacning 114 113 B L
Fiymill Linguige
Compreheraan b+ 0 el
Exgrassig a7 52 a3t

C=3ig lass than Coninols
L=sig less han LEV

Shalicrods o al, Newoiogy 2014

Lamgaige skills of schuol-spad childeen
prenarally exposed 1o antiepilepaic drigs

Fachsbaism o 8, Mearology 2011 TR T1R-TI0

102 AE Dgugeissd ohabines leatid -8 years ol
Clani sl E 1

E o Langraags F iy, 0™ gilimes [CELF <4}

Antipiloptic Drugs

Monotherapy
Valprcate =3
Carbamazsping n=34
Lamotrigres n=9

Patytherapy + WPA n=15

Potytharagy - VPA n=1g
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Distributions of language scores of antiepileptic drug-

ed child
axposed o m;\ peter
i . (enenal populaten 16%)
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Behavioural outcomes after exposure to AEDs
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=¥ Pregrant ¥WivE
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Teratogenic potential has to be weighed
against efficacy
Seizure Control and Risk of Malformations NAAPR
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Teratogenic potential has to ba weighed
against seizure control
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Effects of pregnancy on pharmacokinetics of
AEDs

Tormon Tt sl Eplapus 2011

Fasmio T ol #l Eptesia SO0 S4f8) #0dara

Diffrential Effects of Pregnancy on serum
concentrations of different AEDs

Lamatrigine - 75% -30-75%
Levetiracetam i (}501%; Probably -40-50%

ccarbarepine ~30-50% Probably -30-50%
| Topiramate -30-35% Probably -30-35%

Tamuon o & ., fpiepea 2000
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Do changes in drug levels matter?
The case of lamotrigine

Increased sodnre
Trespuancy in 30% of
36 pregnancess
associaled with a
Kerarer ralicr 10 targed
concentration (RTC)

RIC<DESisa
predicior of setune

W~ Ca e e e e e e

e L

Epilepsy and Pregnancy
Implications for management

Re-assess AED treatment bafore pregnancy
= Coraider withadriradl i woman in Mmission
* I e ricurrenion rink: i ow Bnd ths woman i wiling o bk B ko
& W suiicient S iraailable Ao Issassment Delore (regREnCY
- Corelidan SO Bom poly- 10 Monoihrapy
o I ik o ebAnonEton i low
- Salect ther most appeopriabe AED with respesct o eratogenicity
as well a8 seuns conlrgl Based on data available curmently
= i posasbia are0kd valproaie i parboulaer o doses =500 mgdday
= ¥ pogpibie s phenobartital of doses = 150 mgidey
o i el rezed hofel i=dte
= ERtniiig ewirit #factnag s
- Offpr pronatal dagrosis whone appropriabe and possible
< Monitor AED levels where avalable
* In particular lamotrgine. bul also oecarbazene and levebracetam
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PLERCHTAN METHCINGS SGICY
LCRRMET EADICIMAL W ORLTE

I e et
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CMDAh agrees to strengthen wamings. on the use of
valproate meedicines in women and girls
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Concerns from the epilepsy community

= Treatment allematives are few for generalized idiopathicigenetc
aplephies
=+ EMcacy of alematives may not be companabie bo VA,
and'or inratogenic riskes sigrificant, or not yol fully assessed
= Uinski e, weomin fnd Girts wath egdapey rik 1o be denied the
irgabman

maat tectneg
= Thee risks with unconiiolid selrunes my be neglechd
= Waman may b e B Plpid o nelition of gwilch

Trom VPA, gven guring pregnancy
= Wiith polentially serious consequences for them and for fetus
= With Lok of midencs for meduction in ealogenic risks
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Task Force appoinied by ILAE-CEA and Ewropsan Acsdemy of Meurology
n

e F ogdapay in girh s woeas
ol
R e BT 1P #
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rtemiak Eplapsia 21556 1006:19

‘Wherewer possible, valproate should
b avdided in the reatmant of gls
and women of childbearing pobential

Bl vetibch arw This SiuaBON whish valeoale cannot ba avided?
And whan can valproals sl b used within tha rem of Bw niw EMA
resirichons?

General recommendations

1. Femaky patsnts on VPA shoukd b informad Bbout the
mmm.mdm-nﬂm:dmﬂ
soreening, which cannol identify childnen whoss
P kD will by affaciod

2 VPA should proferably not be used for focal oplepsy.
Wiithdraraaal o Switch 1o allematees should be considered for
winian ol childbearing potental estabishad on YPA torf focal
Beingres and who consder pregrancy.

3. Wimed in women of childbaanng polential, VPA should ba
proscribed af B lowest effeciive doss, when possibla aiming
o i ol axtkidng S00-000 mgiday.

4. Women of chilibeaning polental who ans nod planning

with WPA should utikoe

pragnancy aed
wiactive Birth conrol
Epdepsia 2015.56:1008-18 21

Newly diagnosed epilepsy

& \PA pNd leMaseEs should ba contdined 1or pirlrakzaed
eplapsios (2.9 JME, JAE) whans VPA is mone affective than
oifsr drugs. VPA may be prescribed proviced that
=& Thas fully informed woman chooses WPA, pnd
=¥ |8 Fol planning pregnancy

* ihen most appropriate for seirurafepdepsy yps, VIRA may be
congickired Tor gir with apiscaies with hagh lluslitood of
remission gnd AED withdrawal befcre pubaerty

= When modl apaeap for sainaralapilegy typd VIPA, mdy be

] whaby e SOGDEY 1§ 30 SARND, OF CONILITN
disabeliles so severe, that pregnancy is exdremely uniiely

Egstepaia 201556 1008-19 &2

Patient established on valproate, not
considering pregnancy

s For those in o o VPA, withid il should ba
considered il Nkefihood of relapse is accepltable o patient

& For thass with suboplimal Seihae Coniiel of advarss affects on
VPA, & gaiich should b considaned

= VPA CEn ba continuesd in GGE, when, afler canstul informaton,
peatiant and cl agrod that barfits of rmaining outwsigh
risks of withidrmwal or swiich

#  Thoss whoss SeiTunes wens Snly controlled afier failing o
approprate altermatves, and for whom risks of withdrawal are
Tl @ccaplabla, cin continug on VA

* Women who wish o continue on VPA, but ane wiling i accept
risks with dose neducon, aim for doses nol exceeding S00-600
gy

Ee)
Epibepia 200555 8006-19
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Patient established on valproate considering
future pregnancy

= Troatment should be d ard changes cansfully considersd

#  Swilch of withdrireal should abways Do cordidensd in focal epdepsy

= Treatment changes shuld ba complsted and evaluated befors
capniprticn. Lonns! @i doss eatabiisred Betane oonoegton

= For those in remission on VPA, withdrawal shoukd ba considaned if
cpinsnd Of relapss 5 acoRplabbe bo patant

= Switch from VPA 1o all aekucmuied bt ¢ - for Shoss rmot
suitable kor, of who hine thilad, ireaimant sithdrawal

= Confirsed VPA can be considered for those well controlied on low
o WPA (up bo S00-800 mg'day), AND who consider risk of
withaieraal OF Swilch unaccaptable

Epsispasn 2055 1006159

Women already on valproate while pregnant

= Treb gisniisrad nube i o continua nssiment with VIPA in patients
‘discovating that they ane pregnant
= Wishdrawal of YPA in a pregnant waman should only be initialed
if i vk Gf doing 50 B Bcoaplate bo I paland
& Linuially B i oy whih Bhen B ignesment thal ealment i
ol Fegnchd oF EC{RALS BSiTLRE OOl
& Raducion in VPA doas can ba contidansd whan tha ek of
oI B0 SO I b Catant
& Lisually oy thi s whin pricr hitory sugpeats thal dose &
highesr b resisdiedl for mocapiable seizue conbol
*  Siich bo ofhar reatmaent g ity ool cird CLriey
pregnancy in patient with good seirune control

-]
Epdapaia 2015.58:1008-10

Breast-feeding and AED Exposure
[AED | Mikmaternal serum |iotane Mateenad ievei |

S o i ; Ll N ks o

— Otwraan bl 000, 3003, S005. 2007, H008, Rpimers S04 -

NEAD Follow-up at & years of age

SANLA, Prackatr. 014 MEMH K TIO-T 30
i 10, 100 Ligarragadintnics. 2014, 118

158



Breast-feeding and AEDs

v Sufficisnt data for safe breast-lesding
& pharryioin, CAbarareping, vapraie, Meatinacelam
* [Reasonable data, significant levels, uncertain il AE
= lamolriging
» |Reasonabis data AE could ooowr
= Phanckartaal athoducemde
& [Liwilidd ciata, i signals of AE
= Gabapentin, lopiramabs
o IngsSca data
» Chcarbanegins, ronisamade, pregabalin, lacosarmids,
esheabprepnacetale

By chfiprance in 10) 1 ) years between braaat-led and nofl brasmd-lsd ntants
of mothens tiking valpraste, Lamotnging, Carbamacsping, or phenyian
Rekadani o1 i Mgy SN

Take home messages

*  hianaging epilapsy in pregnancy is b balance the nsk
ads0ciabid with uncontralled SRZunis Sgaing] lerabogesre fitks
walhy arvi Pl drugs

= Anbaplepic drugs differ in their ralagenic pobential and
walproate s Dest doided whn poaibis

*  Misgor Wealmend changes should be compleled and assossed
e ton, aned did during prig

o Tha lvwast sfisctnn doss thould ba salablshad balors

* Pregnancy can affect serum conoentrations of antepileptic
drugs, and doss Sdpatmants may b needed 6 maintain
Sainse ool

*  Breast-feeding can g ¥ b recon daspite r
i of antepiepie dnags
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ALEJANDRO SCARAMELLI (URUGUAY)

INTERRELATION BETWEEN EPILEPSY AND PREGNANCY: THE ROLE OF PRE-
CONCEPCIONAL EDUCATION AND NONPHARMACOLOGICAL MEASURES

» Arpdedion de 055 de lodor los nacimianton
corepporaien o mylene con [pllepaia
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on eslo efapa

Bolance enke bien conkol de crish y prévencidn de
sganicidad
s medicas o bemacoligices

e e
Too infetes fual
axporkcibn o sleclon negative de

Hit epiepSOo)

LRCLAL DIESIDE EL

g
¥ P

The origing of health and diseaies the influence

of maternal diseases and lifestyle during
gestation

* “Meleu” en el que e desamolla el fefo e
determinonie de enfermedodes

| e ba adEe gedlonis

phesnie ¥ @10 de vila molemo
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tgeng derante ¢ embor -
i ded tejid

¢ Traslemesd del vesfo (AOS, ol | ¥ priveciin de v
ante pmismars bacion RN pegueia (Fis 3 45
dibeles geitacionsl ¢ reuberea a mhukne

v La pxpeaician a
inhoiAnina maenar lgngry i
¢ oo en ol adulle: joven, predicio: aloric do micio
de erlermedad y de morlalidod [Enlringer ol al, 2011)

e 0% dhe MOGTES que Saran
10 0 17 peguehos pora bk EG
obetdad ¥ peor rewo-delaroic
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Take time out to improve you
baby's brain development

posible, eviior uis de Vaolproalo [YFA)
% combion 1AL con polenacial srclogénico

RE BUEM C d
M DE TERATOG

ndamenigl miskmior b
ad ving wioda o los lams
sniiepilépticos [TAE)

E &4 s KO QT A o
o rawés die madidos femoc
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FEEEE ¥ MHENGIE
enicHiod diesenie se

FAE Y TERATOGEN

risign para MG moryee
[Hemande:-Dias ol al 3011
etge de Rendiduie o
» pedlacion gerseral)

wtede OBy de FAE individuol

EFECTOS HITIV
en los hijos
&5 T
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Pfistety ittt ihine A Thnrispiil
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[ESsy Py
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EFECTOS

M evidenbes, Do ¢

wecas mdd hecwenle on loi alfles

ven & ol 2001)

i 'y Fetal stiepileptic dnsg epote snd oogeetive outoomet at
wpe i yeaars [NEAD shusdy | & proapesihee obasneat ool shady

E IMP
RAMNTE EL EMEBARA,

menie. primero por &l bianesiar de W pacis

LFOR QUE IMP

DURAMTE EL E

chodhe 2 5 ¢ en el embor
| ded 13 en =7 punios en h
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¢ Exhip wn lugsae pora dar

e i heralngeni kakad
si ). &0 poienke con Bl eon bl poca bee

e planlear a ka pockente. pen ello delbe
endo

» Afv e ha misma poclents gue ko p

o lerapéviica oceplodamente e
e EE
soimprie inclic adia en nifios,

cherde H* da pubiboaciones
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Caracteristicas de la DC

ng modific

ANDO

agerion mulees
peefieien ne recikl FAL

= en aquellos con cualguier fonma de «pi qu
dhmaenke Dol N e nisguno
n durande s emborons
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o odka g Fod i dBslor

dal] de venito < mover N v

167



t probabilidad de

&F &3 eficar pora bas A0S y segeea en el em
emdnoull e ol 2004}

Empleo de MELATONINA en algunos pacienles
b e chenar o il ClnCodorD | meejor
de
Freceens da ¢

CATE T S

OMES - SUEND

o gl lema perd
s en ke BG
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ToRrBJORN TOMSON (SWEDEN)
SUDDEN-UNEXPECTED DEATH IN EPILEPSY (SUDEP)

i

Sudden Unexpected Death in Epilepsy
SUDEP

LASSE X, 2016

Toritm Tomdon

Depariment of Clnical Neurcscience
Earnlireic Institubet

Sanckholm, Sweden

Cause of death in people with
epilepsy

+ Causes of death
=runrelated to epilepsy
=related to the underlying cause of epillepsy
=related (o the treatment of epllepsy

—rrelated to epilepsy and seizures
= Stabun eplopicun
= Agidenis
. SuDER
» Sucate
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SUDEP
Definitions &
Awareness

0 19 Mk 2941, Krut coflmgued nd died in i ercicnurs. s reporied St
e Do ot e el i e sl Pt Dot st ot dimrwmbiing
tarvaie il Ui e g e iovirily wvle: W e Suromirmaali's 0000 by Po) i
vl wibramiter] Kl e, O 1 Aord, palioiogy sty vmurnd Bl B
s gy Seirrs v fhom 1 b mSerry For evsosplalitls. This mcesed
infection mrst. sty Faes Esse, B for s long e of beant: vl e,
oy monthe”. 1 A s sroonced St e st ot deosnad sfer
ooliapaing, be would ROt harvs marviesd. LU wioen Seart Cauec)
immanioresl catposuring of griel. The T phans 1 9K 5 Woremesy i ks honos,
st by horataiare o b

Wkl 17 04 32

Defining SUDEP

= Sudden, unexpacted, witnessed or unwitnessed, non-
traumatic and non-drowning deaths in patients with
apilapsy, with or without evidence of a seizure, and
excluding documented status epilepticus, in which
posimortem axamination does not reveal a
iodcologic or anatomic cause of death

Ngrstopl & pdapon 198 1

SCIENTIFIC REPLIRTS

OFEN Anti-MMDA Receptor Encephalitis
in the Polar Bear (Ursus maritimus)
. Knut
e g PR L L™, B Wi, e, 8, e 8. D el

e
- D e L e e

-y

Lirndyieg tha dufand waen of sl de = wre mpad g deat b in e gulogey

VITED COMHMENTARY

iy s s B, P s,y [P T

——

w

Unified definition and classification proposed
At 5. e, e Epdagis 2OTE 81507

v 1 ciied with compating case (Patsitie
SUDER) ard cases wih insufficient ntormation (Unclassified)
Distingtion Between combingd causes (SUDER plus) and
oompeting non-SUDER refated cause of death (Possibie
SUDEP)

Saparabe calegory for camaes Sunviving resuscitation (Msar-
SUDEP)

Critnria for “Sudden” spacifnd (<1howr)
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SUDEP a major cause of death at least in
in high income countries

E- -
s The rish of Sucden Unaxpecied Dppth  SEEEESEERERSCIRIEENI
among yourg people with epdepsy 24- io — —
55-fold higher than in the general

== R R
P A gsiwais 01, PFiciar DA Nasroiogy: 1964

= In years of polential e kost
SUDEF ranks seoord only i
sirok among other neurciogcal

conditond i e US
T ot b Tpuigatad 2014

SUDEP most common epilepsy related death
accounting for 30% of all deaths among people
with epilepsy

Cumulaise rik of SLIDEP

T-5% after 40 years follow-up
of chilciond oreet cpdepsy

[— oty e Thtes VIR M40

Cumulative risk of SUDEP in epilepsy
populations

ddFarnana

P . i 3814 -
— e

Testcben i o dmaih --l- T ” . F*
Age distribution oy

g Rang I Ymars.

N — R——
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Estimated SUDEP incidence by age

{hidhood DL D3 Lo

Incidence of SUDEP varies @:ﬂ'
with the epilepsy population

u
-
"

[t

B o i O e

FULL-LENGTH ORIGINAL RESEARCH

Combined anakyii of risk fsctor for SUDEP
Hhala © Facderfar, { Tarkjorn Tomans, SWonmy Bann, |l W Lander, Yl Hilun,

Generalized tonic-clonic seizures most
important risk factor

12 5.1 [LO86) 5.1 (A58}

]

BAQBRE  64@E280)

= GTCS e of Linkngen 8 B 52123 ERNTERIN T
GG ymar

Adprsied or Gats wowrce, gende. age i death and durabion of spdepery
Vpsahon i ot Wipbegenis 30111

f———

B ]
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Adjusted Odds Ratios
For dats source, gender, pe o death shd derstion of epllegay

Femak 110 [usberent)
Ml LAY {1LOT-1 )
Onset sge
<18 yhars TR (1280
T ey .0 [Rytprant]
* ey A8 0 0-3 8]
1§ yhars 1.8 [Rusbprent]
1§ ysary 106 (1 45-2 3]
L6 [Rstaren]
BLTH 0.80-1.0)

0

Hesdoe Ty of al Epilepsin 3011

AEDs or Seizures?

Ko AED thempy 1.8 (Rafwrant)
1 AED 0.5 9.3-0.00 0
I AEDs 0.5 (2.4-1.8)
3 AEDs 20 [2.9-4.1)
*3 AED 18 [0.8-4.1)

Mo incressed risk sssocisted with any AEDH a5 monotherapy
GTLS frequency remasined sSrongly sssocated with SUDEF

Hipwkor i of ol m Fwswsnpt

Can specific AEDs increase SUDEP risk?

E ‘e bl
v L, L P G e i

et e e e iy

Womaen on LTG T2 A S8(1.1-28.3)

= Possibbs S5100aton betessn LTG and SUDER oould hypoieticaly be de i
+ D pharmaciogosl sfcs LTS
& Prsorer condol of GTCS in wammsa. o LTG

s Control of GTCS ol ko g rof sdpasted for

e il . B
e
B d eonke—clonic salaune

frequeny intraase SUDEP rivhl b somivined assirsh
S L M, 1 e Tt
- I o e e L e T Dot}

Araibyiis, of lmotrigine, data from Engiand and LISA
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EELEARCH

Definite /probable SUDEP on LTG
treatment vi. Compansber

= R Q2T (5% C1 0.00-3.14) in
plateba-controled paralel-groug
triads

- DR 118 (95% {1 0.17-117) in
BCAE-CIEmparsind paraliel-group

friads
— CF 108 (95% C1 0.00-41.2) in
placebo-controled Cross-over trisls

Lack of supervision as risk
factor for SUDEP

Mo suparvision 109 169 1

Samse room M 168 0.4 {0.20.8)
Sprcial 1 LH 0.1 (0u8=0.3)
PrecaulEng

“reguiar checks theoughout night or lslening device

Lavspan Neurcdogy 200560 1137 (e 154)

e e
& e e

FULL-LEMGTH DRIGINAL RESEARCH

Suddin uss upecid death in epilepey: Peopli wilh pocturmal
" ¥ b at hig M
Rt |. L, "Pstaed O P, P L g [ wra—

= 154 SUDEP IE'
= E18 living epilepsy controls

= Moctumal seizures
S 0OR2E(1.350)

b of SUCHF Caa

i, whire Ffriaton on
ity Eriient wark arvaiibile:
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= Most of e moniiored SUDEP cases ded in “prone postion”
BAIT;

F TN “nonsprone” at onsel of fatal ssizuns

F Body pocitein changded Suning thi BsZune

* AL setnune lerminaiion ST “non-peone” caSients had swilched o
P poa "

I e S reeTETe Lt ]

E——
==

— = = e

Risk factors in case-control studies

Combined analysis Other sources
g @ @ psees K1
+ GTCS frequency * Lack of supervision at
= Young age at onsat might
& 1040k incraased nisk v
* Long duration sncial pracaubons
» Male gendar LA o i Mgy 200
« Symplomatic etickogy & Nocthumal Sedrunes

S 0R 26 (1 3:80)

sty pepsa 1347

Electroencephalographic biomarker of SUDEP
Postictal EEG Suppression PGES as

Predictor of SUDEPT 15t monitored SUDEP case

b 28 B o G T

E |

P T

Dusrartioon of preceding e phae and Severity of perictal Byposemia Enied
10 POES. Semmabocy ot s, s Svk Sovs'or i Esiepes 001

Profionged Postictal
EEG Suppassaon a8
Predlicior of SUDEP

b T i e s e it bty e St it
oY e T e e

[re—

L Faion o il v, Riarcd 30H 0 3
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4 —— | I

17 Controby

*  Ho association betewen PGES and
SUDEP

o PGES incoraisten finding babwisn
SHTUNES i SATe pataent

==
a.-:?s:uum " (1
17 SUDEPs with both (PS5 and s6TCS N7 Conlyels I

Electrophysiological biomarkers of SUDEP risk
Cardiac measures

Mocified from Tosmdon of al, Epdepsia 2006

T ®

msam —

vt lavitigation of dsldis wie petnd dest @ iplpy
nkari by pansl brgel remqemcing
S i A - Sy P - l-u-n-'
. o
= Paned taegel (3 SUDEP related and B8 ciher gones)
TRSqUEncIng in 14 cases with personal o lamiy history of
pipbably SUDER
4 e geneftic vaniants were identifed in 13 SUDEP cxses.
4 cases: showed rane vwiants InSCA, FEACL, HONT, SO, EFNCT with

CUMpRITE gregation

1 case with & rafe wariant in KT with incomiplete: inheretanoe

4 cases with mne varants in CATNALA, SOV LA SONIGY, KEGH

bt Farriial segregation weas not possible due Bo lack of DA from selatives
4 remaining cases, the rane variants did ot segregate in the family,

Biw potenitial canchasty ganes for SUDEP; FBAY, FONI, SOWEA, EFRCT, CACNATA
SONELA, and SONIOA

———
TuwhEn _ .
L

Grntene it Pty B of Kire ittt Variats m dubdedt e
Usrpecard Doach i Dpebapay

B ...__ﬂ'ﬁ:qw.:;t--—.....,w

i :—-"""""‘"‘“‘
= 18 paople who died of SUDEP (B defirie)

= 8T ving peoples with epslepsy

= 1470 non-epilepey conirols

*  Vhole-gxome sequencing for rane prolein-changing variants
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———

L

Nl (il (o e '

Number of variants per group

—— e

— e —y

0$

R S

Sigrificantsy increased polpgenic burden in S.II:OEP-:.:m-sL with mone than a
thousand genes contribuating

Ko sengpel gesre oormmion Bo SR Cirses:

Structural SUDEP biomarkers?

Structural imaging biomarkers of sudden
unexpected death in epilepsy

(e s e M Kopg, ' uﬁ.’

s Babestrtn,' ' ey ML '*‘Hl-u'l'h\
#m:mﬂf“a—u.m j.ulm"-'u_m st

12 cassa ol SUIDEP (ol which 2 dbrita ]

I'.—- Hiawillad, "

4 high sk epepsy patents
19 b Pisk pslepey palienis
L5 Pty gontroly

Vomel-based anatbyss of T1 volume soans cbtsined 2 years before death

s SUDEP ging High Fisk Eplbegiy
s

Increased grey mather voluma right

hippaETER B ahipposETRS

Chacrisdesind Grery ruies’ bitateraly
1 e pribainan

Interpretation

o Right-sided predominancs reflecs asymmetnic céntral
influnce on autonomic outfiow, contributing to cardiac
arrhythmia

* Pulvinar damage may impair hypoxia regulation
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Hypothesized model for SUDEF mechanisms
ﬁ
ﬂi-

—_—— Masery A ofnl Nl B Mdpurin’ e 5 Bl JOFHL B GeeEs

Predisposing (Risk) factors and triggers

Frimary™ cardiac
e, [T AEYEROEE
Ot rmal

£a

ignantt antwythmias
Takotiub (Sness-induced)
ety

= ——""* Clues from

S-wmcmmen g, MONitored SUDEP

14T EMUIS sarviryed

16 SUDEF and & near-5UDEP identified (2 dealyed fataltos)

1118 SUDEP poumssd Suning Bet monioning (S privcisly

publshad)

= AN fatalities adults

= Al SUDEP and fatal near-SUDEP during evening of nighl

= Preceded by a GTCS in all tataktes

= Cardiamapiralony esusciaion with a delay of =10 minuies
At pnoaa in sl fabuites

= Postictal cardionapiratony dysfunction in all
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How can SUDEF be prevented?

Fatir, evadd b gy L s L st
[ ol et g i 1
el ek b

ey Vo JIEAF
Tomson el Lancet Neueol 008

Improving seizure control

* By use of anilepleptic dngs
= Treatment rather than no treatment
=<Add-on in refractory patents
-*Enhance compliance

o By use of aplegdy surgary
*  With informmation

AEDs protective against SUDEP?
Extended analysis of pooled data
Adjusting for data dcurcs, geader, age ot death and GTCE fregeancy

S
Hao AED themapy 1.0 Rodereni)

[1ae0 0.5 [0.3-0.059 |

I AEDs 0.8 (3.4-1.8)

3 AEDs 20 (3.8-41])

=} AEDs 18 PRE-LT)

e Hesboor ot ol Epibepuin 3803 770 %
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Adding placebo vs. effective AED SUDEP risk
factor in patients with refractory seizures
18 Deffinite or Probable SUGEPY

SUDER ratiy pir 1000 pateert yiari
B9 {1.8-11.6) in Placeba aivm

3.7 (0.1-205) Non-eMcacons doos
08 {0.2-2.7) in EMfcacious &rm

Crher comen of death 088 (2283 T8 a0

Compliance with AED therapy
and mortality

Fepeiugy J00 Ve | LTHOET 13724

L T

— =" -
B A R L N Sl s 8 S BT ) B
ek e I = 08, E 0« 1802 S e s S - 0L WD e L 18-

P
AEDH |

|Hunacl‘e¢mvsﬁcl‘q'ne'.apmhd
Haeard Ratic (95%CT) 332 (3.11-3.54)
]

Compliance with AED therapy
and mortality

E mortality and ridk Lecion
Mnum

A e

m7 RE YRR ordenl]

| rosin ]
Compliance with {5 sieigs sebton nlig b @
AEDs and SUDEP ™ e i

e e o ——

N=

s s g

s e s g

e e ey ey e 48 e e, s
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Can successful epilepsy surgery

reduce murtalii?

Salaren 2002 215TLE 1 (%) snrarn e 3 (%5
mecurment . 8 {12%})

hone of & SUDER
serre bes
Spading 2008 553 surgery 1 G E siinar e 1 SAIR 0.5
ibcusenl ;1B SMRL S B

Hone of & SUDEP
sana e

Seymour HHI 3O TLE 10 5MA 2.0 2 ol & BUDEPs seinsa
b

Adequate supervision of high
risk patient may reduce risk

Na supervision 160 169 1

Samse room k2 158 04 (020 .8)
Sprcial 1 a3 01 (00-0.3)
Pl

“reguiar checks heoughout night or slening device

Lavigan Nourclogy 2005801131 fre=154)

Conclusions

= SUDEP is the most common epilepsy related cause
of death and a major cause in chronic apilepsy
= Poor control of GTCS most important risk factor
SUDEP in general in conpunction with a GTCS
= But most patients with GTCS will not die in SUDEP
=+ And mosl SUDEP viclims Rared hadhs gy non-latal GTCS
= Final mechanisms wnclear, probably multiple
= Possible preventive measures include
= Improveed drug restmant 1o neduts GTCS
= Epilepsy surgery in suitable patients
=& Paght i SUDBIVRION i Fgh rak palients
% Adequabs information

[rm—
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PeTeER WoOLF (DENMARK)

EPILEPSY AND THE SENSORY SYSTEMS

Epilepsy and the Sensory
Systems

Peter Waolf, Dianalund and Floriandpolis

10th LASSE, Guarulhos
February 21 - March 1, 2016

FIL Mb

Relations

1. Actions of epilepsy on sensory systems
2. Sensory systems in kiogenesis
. Wisiwal

]

2, Somatosensory and propricoeptive
3. Ausditory

4, Olfsctory and gustatory

FiL Mb

I. Actions of epilepsy on sensory systems

1. Saeirure activity alfects sensory systems and produces
SEnsory SI Symploms (Auras)

2. Epilepay slters the padormance of 8 sernsory system
3. Epilepsy treatment alters sensory functions

<02 FIL Mb
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Ictal affection of sensory systems

Seirune aCtivity alfects sensory systems and produces sensery
4F dyimplodmd (Buras)

= Wisuwal

= Ausditory

+ Somatesensory

= Oifactary f gustatory

£ FIL.P-!‘

Visual auras: calcarine cortex

Phasphenes, photomes
= relabed to contralateral visual hemifield
= rabile (centrifugal o centripetal) ar stationary
« spectral eolours, white and black
+ ugually simple geometrical shapes
* distinguish from rigraine auras: duration, fortification
figures

= Cave: visual simple focal status and viswal
epllepsia partialis continua

<0 FIIJ-[‘

Visual auras

Epilepsy

Migraire

Visual EPC

* Man age 52, at 41 sudden defect beft visual field, right
oCcC @ malformation, mdiosurgery = &2

= Semiclogy: Photome kel VF of four white dots in lower
left gquadrant (like the “4° on a dice]), rotating with
incrgasi i, With further increass he becomas
blind; feels his bead dissolves, Bsts wp B0 3 min, rarely
wwohves info GTCS

= Im adlotion; continuous visual disturbange: “ﬂht.
npbuleus filaments at the border of left VF, in constant

PpiAg" Fiaversenl

= eplsodically they cower larger area, disturbing his vision,
@.g. if ha walks abong & wall o his left, b Cannot stear
clear of B, extremely irrftated

s Onset 1 Vyyears before acute event

<02 FIIJ-[‘
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Visual auras: other

1 Simphe visual hallecinations: secondary visual corex
< non-speciral colours, variable shapes
« Concentric changes of visual feld [“Tunnel vision™)
5 Wisuad illusions. (Metamorphopsias, dyschromatopsiag,
macrepsias and micropsias etc): poipite-parkste-
tempdrdl junction, rarsly Eemporo-antenar
Complex wisual hallucinations: temporo-posterior

€ Fll.nlb

Thalamus, F5 + visual aura: fMRI

g el iy sen s e o, plartically
e e el T = e ey

Auditory auras

+ Simple nolses
« Raraly clear tones
« Rhythms

« Often directed [ “with which ear you hear it?7): contralateral
gymus Heschl

» Radely miusical halludnhation: tefmponnl kb

= Extrémily rare: musical statusd epdeplicus

0 FIL.!-[‘

Somatosensory auras

= Local anset paresthesias, usually centripatal Jacksonian
rrsarch

= Often accompanied by focal mator Signs

+ Contralsteral postoentral gyrus

+ Rarg variant: facal tonkc selzune ACCompansgd
by intense pain (often misdiagnosed as -
peychogenic because of painful expression, ::__\_:':\;d:‘\'
1 I W

wolantary reactive movements)

« Chye: sodmabosensory EPCH -
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Proprioceptive auras

+  Kingsthatic (movement-nelabsd)
= Rare: illusion of maovemsent

« Distortion of body Emage

» Hemineglect

£ FILAI‘

Olfactory auras

* Herpin (1867), Jacksen (1886: relaticn to temparal loba).
~ Gowers (1681} reported by 77119 patients [5.9%:)
= Chen €, Shih YH, Yen D] et al Epilepsia 2003; 44: 257-260
o 217 medically intractable surgical cases
v 12 (5.5% ) reported alfactory auras
o All but one wplaasant
o Usually combined with others (epigastric, nausea, fear)
n Once combined with gustatory aura
« Oifsctory surs continug (variamt of EPC) very rane

<0 FILA[‘

Altered performance of sensory systems

« By epllepsy:
o apilepsiy partialks continuaa! visual, suditary,
somatosendary, proprioceptive, oifsctory
a Reduced olfasctory performance in TLE
+ By treatment; AED side effects
o Polyneurapathy (seversl ABD, infraguent)
o Wisual field defects (vigabatrin, frequent)
o Andsmis, sjeusia [anecdotic)

o Hearing reduction {rare)

03 FILA[‘

I1. Sensory systems in ictogenesis

The emaerging concept of system epilepsies (Avanzini et o
2012} raides the guestion il and which dendcry Syitems can be
involved in the generation of selzures, and how?

+ Seigure precipitation by sensory stimull (reflex epilepsy )
+ Selpure Inhibitkon or arrest by sersory stmali

<02 FILA[‘

188



Sensory reflex epileptic seizures

= Wisisal
o Photosensitivity
o Eye dosure sensitivity
o Patbern Sensitivity
o Fhostion-0ff sensitivity
*  Somatosensory
«  Propriscephive
= Auditory
« Olfactary

€ rmu‘

Photosensitivity

+ Most often seen in Idispathic Geraralisid Epilepsies,
espacially Juvende Myoclenic Ep.

*  Homogensous?

s Myoclonic 5z > absences > GTC > focal accipital

+ Stimulation of eccipital cortex

= Response quantitative and vadable, raphd with right
frequency (=~ 14 - 30 hz) but rarely immediate

0 FIL![‘

TV-induced seizures: photoparoxysmal EEG
response (PPR)
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L — e OB, 3, 11417
Gamma-band phase clustering and photosensitivity:
is there an underlying mechanism coMMOon 1o
photosensitive epilepsy and visual perception?
L R Kl | e W Blasse' B B Valle' sl P, 0 Lages du Sl

MEG: “Enhancement of phase synchrony in the y band
(30-120 hz), harmonically related to the frequency of
stimulation, preceded those stimulation trials that ewshed
imba PPRS, and differed significantly from that encountened
i Erigts neol followed By PPR or im controd sulbipects™:

“a pathological deviation of normally cccurring synchroniz-
aticn of y oscillations vnderlying perceptional procastes
misdiaties the epileptic ransition in PSE®

£ FiL Mb

rPCI = relative phase clustering index

Myrclan serus

Riexd: stimulation with photoparysmal resparse (PP
Blige: stimulation without PPR

<0 FIL Mb

Moeller et al (Neurofmage 20089) MRI activation
during spike and wave discharges evoked by photic
stimuiation

Comparison of BOLD signal 3 sec before
photoparoxysmal response (PPR), i.e. at phase
of synchronisation of cortical gamma
oscillations preceding PPR (MEG)

03 FIL Mb

13 yr old boy, history of CAE, selzure free since 7 yoars,
without drugs since 2 years. Spontaneous SW after deep
deprivation, Developed JME & mith lated

N redEhdeabigwu nnmbgy
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Authors’ conclusion

= “In contrast to spontaneous GSW, these
results suggest that PPR (photoparoxysmal
response) is a cortical phenomenan with an
invohvernent of the parietal and frontal
cortices.”

€ qu‘

B & P

e
b pm e e

Partial dwactad coharencs:
{a method of EEG analysis)
Facus on B and y Band.

10 photosensitive pts, 5z
free, T with AED, and 10
healthy controls

Emhanced connectivity in
resting state (@) and wnder
ILS {y).

Transcranial magnetic stimulation (TMS):
visual cortex and motor cortex

i noninvasive method o cause
depolarization or hyperpolarization in
the mewrans of the brain, TMS uses
electromagnetic inducticon 1o induce
weak electric cumrents using & rapkdly
changing magnetic fleld; this can cause
activity in specific or ganeral parts of
the brain, allowing for study of the
brain's functioning and interconnections.

Visual cortex TMS

Compuarison of resting mobor

theesheld [cortical excitabHlity)
with phosghing thisshold o e i e g
«  FMT in epileptic pts
incrbased (AED effect) 3
« Oy i photosenstive :
evesenn 1111111111111

threshold < motor = [PREREEE
eheeshedd = wiswal cores = =
Frypriscitassdity in : :
oy NI

- e

<> Flu.tb
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Animal models?

»  Ganetic photosensitivity xists in 2 animal strains:
o Papic papio Senegalansis
o Fayumi chickan
= They are similar to human photosensithvity But not identical

>e undghD

Eve closure sensitivity

* W within 2 (-3) sec after eye dosung (= immediate,
qualitative)

= mastly oocipital daminant

= oiten overlapping, but not identical with photosensithvity

+ found in about 3 - 4% of [GE

= related to sbsences with eyelid myaclenl (seizure bype) or
eyelid myclonus with absence [syndrome): short reflex loop

s Wigwal factor? Dark and lit ervircnmant!?

Eye closure sensitivity

it
- s i— — vl Ly
e —

et i M—

B e

S ——

C—

] =

e

o T TS WSS )

o m——

The Visual System in Eyelid Myoclonia
with Absences

e s, Vi, M0, P i Mg, AL
gy Pogheatl, A F0L' P e, Pl Pogranmes Bearm, B0

Gl O By, A, P, s P g, T, P
e L S Y O
Saslins s, R, ey

Anm, Newrol J014;76; 412-427

EEG-TMRAI study of patients with leavans symdrome.
Condusion: altered functicnal sanatomic properties of visual
System responsible for myodlonic resparss,

Problem: all patients wire photosensitive, so the findings
could relate to PPR rather than ECS

<02 FILA[‘
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AL iyl closure

Fwarn B | =

Blinking and eyelid mysclonda: Ch stutici s corel o (o
eyl MovEmencs

Frisci O 1 Conoeicle*”, Misin Sabvsior] B Gearsnka ®,

s omgubrs rcdeossa Lichicl *, Elly Carvaliia®, Linrs RFF Colions ®,

Crvara L D Arsge-Tillen’ Snsigue Curmess nir, bmer Wl ,

Flra Mirsis Targm Tacublan
Sefrune 2015 24. 12-16
ECS anly in regponse to $how eye dasure (Supplérmentary
motor area) nol automatic or nodoeptive blinks (brainstem)

Conclusion: ey robe of SMA in reflex myecionl but role for
wisual cortex.

0 FIL.!-[‘

Pattern sensitivity

Definition: precipitation of seizures
[miostly absences) or spike-wave
activity by wertical stripes of strong
COMrast,

Response immediate and qualitative

Environmisntal; hiater grids, striped dothing, wall-
papers, escalators etc etc

Self-induction of setrunes: trance-like stabes with
continuous SW patterns

0 FIL.!-[‘

Fixation-off sensitivity: “eye-closure” vs "eyes closed”™

BARATES  ARSSEMLLIF i

- MY R TR Y e
- rnﬂh-nl-n-'\‘;q * ot e

S et 1 ol A o A ) e

Parayielepouisd © in: Wol I (Ed) Epilepl i hures 80d tyedromes, 1904, 5566
£ » FILQI‘
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R |
Fixation-off sensitivity in 11 yr old boy with
benign occipital childhood epilepsy

IIII-I- e - -

FOS: a rare condition in children, ictogenesis?
a8 |ee ea|8e o

Somatosensory and proprioceptive

Saipure precipitation by
+ Local touch (tHgger pones)
= Movement [specific, individueal)
o Both relating to anatomical focus
+ Hot water: no focus relation
o roda of gystemic hyperthanmia?
o infants: Dottom
o Bdults: haad

03 FILA[‘

Animal models?

+ Absences in rodents ane typically triggered by stimulation of
thi vibeisaae

= This has mot yet basen considened wnder the adpect of reflex
epilepsy

+ No good model of human touch-induced seizurgs which are
focal

+ Maore analogous to phaotosensitivity
+ Should be Envestigated

<02 FILA[‘




Auditory

+ Mpise: well-known rellex epileptic mechanism in rodents
o Extremely rare in humans
» Musicogens: seifures (bemporal lobe, ematicnal
Irmvodvement)
+ Defined musical tenes (anecdotal)
= Talking in phone [genetic)

€ rmu‘

Smells and inhibition

Gewars Wi, Epilepsy and ather chronic convulsine
digaaies, London 1881: “Sensations af smell
preceded the fiE in seven cases™ (of 119 = 5.9%)

trest of attacks: strong olfactory impression (application of
ammenia o the nostrils); inhalation of nitrite of amyl: mast
friquantly sucoassful with a delibarate olfactory aura. Tt is
scarcely conceivabli that the effed .. B produced through
thie olfactory nerve.® {vasodilatation¥)

Syurprising: missed comnection olfactory aura - oifactory

stimidus
FIL![‘

Efron’s case: Braln 1956, 79 267-81 & 1957;80:251-62

THE BFFECT OF QLFACTORY STIMULI [N ARRESTING
UNCIRATE TS

L]
EOMET EFRGH
[ P —" S T

Cinby after his own observation Efron discovers that
Gowers had been there before him

0 FIL![‘

Efron‘s case

= 41 yr old female singar with 2 GTCS since age 15, not
responding o PB, DPH

= Long-lasting complex sura Starting with a kind of
depersonalisation and dergalisation, loses the sense of
time, smells are altered. Knows that & seizure will
irvariably happsen. Resthess Behavicur. After savaral
minubes “halfway poinl™: loses interest, Moneé remote,
feeling that she will experience a smell. Then intense
swiitish olfactory hallucination like a cheap parfume, hears
& waice calling her name and feels compelled to ook after
thie vodce! wersive mowement evolving into GTCS.

<> FIL![‘
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Efron's case

+ Fatient's idea to arrest seioure during aurm stage by
applying an olfsdtory counter-stiulus.

+ Succesiful but dependent on right timing of stimulus and to
soam extent on guality of stimulus.

+ Patient aventually became seizure free without drugs

Fascinating well-studied case but never replicated

£ FILAI‘

Anti-seizure effects of olfactory stimuli

Batts T, Use of aromatharapy im the treatment of intractabhe
epilepey. Seizwee 2003;12:534-518

laseja H. Scientific basis behind traditional practice of
application of “shoe-smell® in controlling epileptic seizures
in the eastern cowntries, Clinical Neurology B Neurcsurgary
2008;110:535-538

<0 FILA[‘

Shoe-smell

“The practice consisted of bringing the sole of shoe near the
noatrils of the patient during the epileptic attack by near-by
attendants or passers-by in the event of the attack
SEEITing in @ public place”,

The suthor beliaves that the practice is founded in olden times
whan shoes stank more and abortion of seizures by such a
strong smell may occasionally have been observed,

03 FILA[‘

Olfactory seizure precipitation by paint thinner

———
Reflex Epilepyy Triggered by Smell e e
frempt
oy
Fats B, P, et et Far ik, i F—g

EEG 1 min after thinner
inhalaticn: irregular
generalized pattermn

“Pat. started to have mind
myockonic seizures in
hér pper liba”

The EEG sample is pre-
ictal
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Patient with IGE, high spontanecus spike density, Inoreass with
Prypervientilakicn, over some minutes returning Do baseling
(Eypical reaction to HV)

Cwring both pericds of oifactory stimulation (O5) reduction of
spiles, immadiate return to basaling

‘i

]
| |
L I
e et ety
_ PR _
Cplumvs represent spde count per 3 minute epochs
Presumably mon-specfic elfect of increased sttention during 05

-uennBEREEE

£ r FILA

IGE patient with rather high spentangcus spike density and ng
hyperventilation reaction.

#n inhibitory respands develaps during both OS5 and
Increases after their Dermination .

ol

" L -
" o Laln

R T TP T

Mot explainable by any non-spedfic effect

0 FIL![‘

Patient with TLE, low spantanecus spike density
Dialayed spike increass following 05s
Typical hyperventilation responses

e
pe—
=

A—d]

P NPy Y P Yy

The effects of OS5 and HY kook similar but need different
explanations, HY produces alcalesis which does not
Immadiately refurn to baseline

HY during 05 was carefully avoided!
£ 0» FIL!I‘

Results
Epepiy Trpe il
I ikl |30 {38
s TR

ETTEFET]

ok O 1 inbubdion | L0 (FE0 |
ehaaged | W R

ancmen | 30 (R

peOs P
Ona TLE ssizure in 052
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Olfaction and epilepsy summary

«  Qifactory Bursd occur in about 5 - 6% of patients with
epilepsy
= Related to temporal lobe epllepsy

» Raeduced pifactory performancs in TLE

= Seipure arrest by olfactory stimuli described n rare cases
o Ralation bo TLE?

+ Salpure provocation by olfactory stimull likewise rare,
waithout indication of relation to eplepsy type
* Faw case reports and nol Always convindgng

s Syskematic study: both inhibition and excitation frequent
but syndrome-dependent. Delyed responses nised
explanation

£ FILAI‘

Conclusions

Hanafodd relations between epilepsy and sensory systems:
» Seipures often expressed vie sensory channels
= AED treatment may alfect sensory systems
= Sensory input into ictogenests frequent

o Both excitstory (refex seizures) and inhibitory
Exogencus modification of ikteganasis as part of the natural
history of eplepsies pravides excellent opporunities to study
pathophysialogy of epllepsy. This research is onldy beginning.

<0 FILA[‘
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MARINA BeENTIVOGLIO (ITALY)

THE NEGLECTED BRAIN AND EPILEPSY IN NEGLECTED TROPICAL BRAIN DISEASES
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JAIME CARRIZOSA (COLOMBIA)

EPILEPSY AND DEVELOPMENTAL DISORDERS

EPILEPSIA Y TRASTORNOS
PERVASIVOS DEL DESARROLLO

laime Carrizosa Moog

Meurdlogo Infantil
Universidad de Antioguia
Medellin = Colombia

LASSE 2016

DEFINICIONES D5SM V: TRASTORNO
DEL ESPECTRO AUTISTA - TEA

A. Déficits persistentes en comunicacidn social e
interaccidn social

B. Patrones repetitives y restringidos de conductas,
actividades ¢ intereses

€. Los sintormas deben estar presentes en ¢l periodo de
diesarrollo ternpranc

D. Los sintomas causan alteraciones clinicamente
significativas

E. Estas alteraciones no se explican mejor por la
presencia de una discapacidad intelectual {trastorno
del desarrollo intelectual) o un retraso global del
desarrollo,

A Déficits persistentes en comunicacidn social e
interaccion social

a. Déficits en reciprocidad socio-emaocional

b. Déficits en conductas comunicativas no

verbales usadas en [a interaccidn social

¢. Déficits para desarrollar, mantener y

comprender relaciones
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B, Patrones repetitivos y restringidos de conductas,
actividades e intereses

a

b

. Movimientos motores, uso de objetos o habla
estereotipados o repetitives

. Insistencia en la igualdad, adherencia inflexible a

rutingas o patrones de comportamients verbal y no

verbal ritualizado

Intereses altamente restringidos, obsesivos, que

s0n anormales por su intensidad o su foco

Hiper- o hipo-reactividad sensorial o interés

inusual en aspectos sensoriales del entorno

ESPECIFICAR S5I:

* Se acompana o no de discapacidad intelectual.

* Se acompana o no de un trastorno del lenguaje.

*  Se asocia con una condicidn médica o genética o
con un factor ambiental conocido

= Se asocia con otro trastorno del nevrodesarrollo,
mental o del comportamiento

*  Con catatonia

SEVERIDAD

SEVERC: APOYO PERMANENTE

MODERADO: APOYD INTERMITENTE

LEVE: APOYD OCASIONAL

DATOS EPIDEMIOLOGICOS

Prevalencia
2-6 / 1000 habitantes

Rasgo Autista
14 / 1000 hombres

3 /1000 mujeres
Mol Prpchiginy BO0GLT 346

At i Pychiotry J00880-504-00
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{RELACION DE EPILEPSIA AUTISMO?

30% con epilepsia
B0% con EEG anormal
Do Mad Child Newrol 1970:12; 422-425

64% con EEG anormal
Biod Prychlatry 1975:10;385-397

¢RELACION DE EPILEPSIA AUTISMO?

Prevalencia en autismo

5-38%

Brain Develop 1995: 17; 169-174
Lancet Neurol 2002: 1; 352-358
Epilepsia 2005: 46:918-923

¢RELACION DE EPILEPSIA AUTISMO?

FICOS DE INCIDEMCIA DE EPILEPSIA:
< 5 afios y adolescencia

1 A Acad Child Adoles Frychistry 1990 29; 127-119

¢RELACION DE EPILEPSIA AUTISMO?

PROBABILIDAD ACUMULADG DE EPILEPSLA EN AUTISMO

REMISION SOLO EN UN 16%

Lancet Neurol 2002 1; 352-358
Epilepsia 2005: 46:018-923
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RESEl..

Awtism Spectrum Disorders in Children with Seizures in the First
Year of Life—A Population-based Study

P Evald Rarmandu, lPvmor | sdegmana_ {lngihpory Hlmandons sad § Y jlmer Bafua,

* e Dottt ot e (e o b i e (), Doperpr byt L
arras s, Coparmans of Friaray Briard, dvised dasis Oy Crovr Eimsra. Brdgral. kgl ansd
e o Porey e e Lmeareny ik riea Bl Lrisd'

spasms. Inamore recent study of 246 children with autism
spectrum disorder (ASD), the majority of those who also
had epilepsy (13 of 16) had their setmare onset in the first
year of L, and four had infantike spasms (Wong, 1993).

£Previene el tratamiento precoz de los espasmos
infantiles la aparicidn del TEA?

+  TEA se presentd solo en El sintomidticos
* Descargas frontotemporales posteriores a hypsarritria

+ Rarano blanca

El tratambento precoz NO preving la aparicién de TEA

EPILEPSLA, 56{6): B856-853, 2015

POSIBLES FACTORES DE RIESGO

*ETIOLOGIA
*COMORBILIDAD
*GENERD

«EDAD DE PRIMERA CRISIS
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HIPOTESIS NEUROBIOLOGICA

HIPOTESIS NEUROBIOLOGICA

HIPOTESIS NEUROBIOLOGICA

HIPOTESIS NEUROBIOLOGICA
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HIPOTESIS NEUROBIOLOGICA 2

A

LA LESiO CEREREAL 7 DO MANFESTAOONES OURSCAS
5 FRAGIL, LES-CRWES y TEA | BASE GENETICA)

. EFILEFSLA 55 152630, I

HIPOTESIS NEUROBIOLOGICA 3

HIPOTESIS NEUROBIOLOGICA 4
LESIGN FOCAL ALTERA SISTEMA LIMBICO -
HAMARTOMAS

AMERICAN ACADEMY OF FEDIATRICS
Commites on il ek it

The Pediatrican’s Rale in the Diagacsis and Mirugiment of Autistic
Spactram Disander in Chikdnen
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RECOMENDACIONES

1. Escucha cuidadosa de preccupaciones de
los padres

2. Evaluacidn juiciosa del desarrollo
psicomotor

3. Considerar uso de pruebas de tamizacion
para autismo

4. En retardo del desarrollo de lenguaje,
evaluar con pruebas audioldgicas y
examen de lenguaje

RECOMENDACIONES

5. Mantener los esquemas de inmunizacion

6. Estudios:

MNivel de plomeo en pica en nifio mayor.
Estudios genético como analisis del DNA,
cariotipo de alta resolucidn, FISH etc. en
caso de dismorfias, antecedente de X-
fragil o retardo mental de causa no
determinada.

RECOMENDACIONES

6. Estudios
EEG en sospecha de crisis epilépticas o
regresion autista. Los demas estudios
Como neurcimagenes o tamizaje
metabdlico se realizan acorde a la historia
clinica y al examen fisico,

RECOMENDACIONES

7. Informacidn clara y actualizada sobre el
diagnostico a los padres

8. Consejeria genética

9. Programas de intervencidn precoz!!!

10. Conocer las terapias alternativas y saber
orientar a los padres
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RECOMENDACIONES

11. Cuidadao integral
12, Posibilidad de estudios de investigacion

TRATAMIENTO

PSICOLOGICO ESPECIFICO E INTEGRAL

FARMACOLOGICO

INTEGRACION

SIGMOS PRECOCES A LOS & MESES

No trata de agarrar cosas que estdn a su alcance
No demuestra afecto por quienes be cuidan

No reacciona ante bos sonidoes de alrededor
Tiene dificultad para llevarse cosas a la baca

Mo emite sonides de vocales (“a”, “e”, “o”)

No rueda en ninguna direccidn para darse vuelta
Mo 5 rig ni hace sonidos de placer

Se ve rigido y con los miscubos tensos

Se ve sin fuerza como un mufieco de trapo

SIGNOS PRECOCES A LOS 12 MESES

¢ No gatea

*  No puede permanecer de pie con ayuda

* Mo busca las cosas que la ve esconder

* No dice palabras sencillas como “mami” o
“naps®

* Mo aprende a usar gestos como saludar con la
mano o mover la cabeza

* Mo sefala cosas

* Pierde habilidades que habia adquirido
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SIGNOS PRECOCES A LOS 18 MESES

Mo sefiala cosas para mostrarselas a otras personas
Mo puede caminar

Mo sabe para qué sirven las cosas familiares

Na copla o que hazen las demds parsona

Ne aprende nuevas palabras

Mo sabe por lo menos 6 palabras

Mo 3 da cuenta ni parece importarle si la persona
gue le cuida se va a o regresa

Pierde habilidades que habla adquiride

SIGNOS PRECOCES A LOS 24 MESES

Mo wsa frases de dos palabras (por ejemplo,
"tomao leche™)

Mo sabe qué hacer con cosas CoOmunes Como
por ejempla un cepillo, el teléfona, el tenadar,

o la cuchara

Mo imita acclones o palabras

Mo sigue instrucciones simples

Pierde el equilibrio con frecuencia
Pigrde habilidades que habia adguiride

SIGNOS PRECOCES A LOS 36 MESES

Se cae mucho o tlene problemas para subir y bajar
escaleras

Se babea o no e le entiende cuando habla

Mo puede operar juguetes sencillos (tableros de piezas
para encajar, rompecabezas sencillos, girar una manija)
Mo usa oraciones para hablar

Mo entiende instrucciones sencillas

Mo imita ni usa la imaginacidn en sus juegos

N6 quisre jugar con olros mikos ni con juguetes

Mo mira & las personas a los ojo

MUCHOS INTERROGANTES SIN
RESOLVER...
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FULL-LENGTH ORIGINAL RESEARCH

The EL mouse: A natural model of autism and epilepsy
iribasa |, Phe bemlimsre, bsbes 5, Marati, il Thunemiea M. fpfriond

ey o e i

MODELO ANIMAL

Purpoiss Retiess it & mekilioersl Suerder tat nvobe
W TR L o el k] DL Ralri i O e ey, e
el s Fotrbal Do arel dapn Gl Dosboirvbai. Al 107 &1
iy with setiven devekiq syplegey by dbultheed
Thee BL rraivinin hias iveeg oot stusliondl it & festural prosaiel of
ol iiiterial Masparids peraeraiaed spldejey with ceee
e partial wmiperes Bedaun mpsbepp oo sl el
o pudinen, ww evabwaied the EL i lor bohavses wm:
whwiwed with wrim.

MODELO ANIMAL

Methods: 'We compared the behavior of EL mice to age-
matched contral DDY mice, a genetically related monepi-
leptic strain. The mice were compared in the open flield
and In the Bghi-derk compartment (e o meEaue
activity, exploratory behavior, and restricted and repeti-
eive behaviors. The social transmision of foed proferance
tst wai employed to evabaate sodal communication.
Home-cage behavior was abio evaluated in EL and DDY
mice s a measure of repetitive activity.

MODELO ANIMAL

Koy Findingic Wa fousd that EL mice dhiplayed isveral
betnviorel sk itied ch. e off sstism. Ienpein
mangs in eocial interaction and restricted patterme of
linborast ware evident in EL mice. Activity, exploratory
behavior, and reitricied bebuvier were sipnificantly
preater in BL mice than in BOY mice. L mice exbibited
impalren In the weclal transminions of food preference
adaay. In addicien, & sterentypic mynchknbs g bebas
llor was observed in BL mice, but was not seen In BBY
mice. It s of Ivterest to note that selture sctivity within
24 h of Eesting exacerbated the suthiic behavioral abrer-
‘ralithes found in EL rice.
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MODELD ANIMAL

Significance: These findings suggest that the EL mouse
expresses behavioral abnormalities similar to those seen

i persains with amtism. We propase that the EL mause

can be utilized as a natural model of autism aad epilepsy.

MUCHO POR HACER...
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GiuserPE BErRTINI (ITALY)
A MOUSE MODEL OF SLEEP RELATED SPIKE-WAVE DISCHARGES
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MARINA BeENTIVOGLIO (ITALY)

HOW TO WRITE A SCIENTIFIC PAPER
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RoBerTO SPREAFICO (ITALY)
PATHOPHYSIOLOGY OF MCDS

Pathophysiclogy of MCDs

Robrio Sprealics - Fandirers SBOCH MoTte Miwokpio €. Beit "

"' Claudia Munsi® Epilegay Surgery Conter ot Higuarda Heapital

Or. G. Lo Russa Or. L Tassi

Qe M Cossu Or, 1, Mai

r, F, Carglinale O, §. Francioms
Br, L Cantara Br. L Nobili

Ds. L Sarton
Yoo
e D, M. Colomba
Or. A, Citterio J o

of processes taking place daring embryogenesis.
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Clinko-pathalegical findings in epilspay patients with MCD
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Group II: malformations due to abnormal newranal migration
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Macroscopic I:Erﬁﬁj Findl'ngs in Published Cases
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b FCD Type Il (Taylor's) —,\ﬁ
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sbnamal intrinse: membrans propenies of dysmorphic oells
Typee B FCD [

Imrminals froem baskel and chandelier calls

([ FERET]

with Br

Tape 1l
withaur B

Toeal

APty Mg o Class | patienms

No significant dference betweon the
twa groups (Log-Rank grat = 877

FCD Type Il b
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mTOR [mammalian Target OF Rapamicine] activation pattern

Evicence: for mTOR pathway activation in &
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Group II: malformations due to abnormal newranal migration
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development
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Ribaprabes expression in nodular heterotopia

Fear

., b : * erftefLayer V1)
| Ty = + erity (L W)
Horere § e’ Sl dlayer V)

Layerapaci: gone reveal & rudissntary lesinar patten in humss nedular
heterobogha. - Qarbedl of . 2000; Neursdogy

T GPAP emmumaresctive slemerts ond Raehan < colis mere famd
In the ool free Tone i the core of

§
:

L —

[ W —
Ectopic Reclin Induces Neuronal Aggregation with a
MNormal Birthdate-Dependent “Inside-0ur™ Alignment
in the Developing Neocortex

ki, Wik, Frkian Bsad, ioasy Toming, &, D T .

e e [ — e

225



Group II: malformations due to abnormal newranal migration
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Surgical outeame in FCD |
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Rey tive T2-weighted MR images and deriwved quantitative
rreeasures in FCD type Ik specimens
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BRAIN CONMNECTIVITY
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To improve the diagnosis of MCD
(particularly FCD and mMCDs)

(2 Hourophyskology: mevces msthodologes o irvashes/nds i necoidengs
HINHRMEEG, MEG, Maramatiaal alyorhrd

Po Enagang: P TANRY corsgaerafion. incrpscs magosiic Sedd. o Gewalop new BSguancas
a0 new polf peocRELng procaduret. 10 deviios new v Tnctions
conirasl oM pannilres)

[+ Meuropathology: siw soeci Aisocwomen ol JOC SInngd, fvw Dmsisclin
D o oo and gl calls

The need for pon traditional teams of
MD, bicloegical scientists, engineers,

mathematicians, physical scientists,

computer scientists and others
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FErRNANDO CENDES (BRrAZIL)

NEUROIMAGING FINDINGS IN THE EPILEPSIES ASSOCIATED WITH BRAIN
MALFORMATIONS

NEUROIMAGING FINDINGS IN THE
EPILEPSIES ASSOCIATED WITH
BRAIN MALFORMATIONS

Fernando Cendes, MD, PhD
University of Campinas - UNICAMP
Campinas — Sao Paulo, Brazil

Al
S

Brain development

Congenital anomalies of brain are commonly
encountered in day to day practice.

Although there is a very wide spectrum of anomalies
with over 2000 different congenital cerebral
malformations described, the number of anomalies
routinely encountered is limited.

Brain development

o Embryology CNS is complex and orderly

o The somatic and psychic development depends on
the SNC

O A better understanding of the processes and stages
of normal development and abnormal CNS may
clarify the mechanisms involved in several diseases
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A number of classification systems have been
proposed, but none is universally accepted

In terms of imaging, the congenital malformations of
brain can be broadly categorized into disorders of:

o Hindbrain herniations and miscellaneous malformations
O Hindbrain malformations (Posterior fossa malformations and cysts)
o Disorders of diverticulation and cleavage

o Malformations of cortical development

Brain development

-

. Early Events
— neurulation (formation of the neural plate, folds)
—neural tube
— formation of primitive vesicles
— cephalic flexure

— separation of the surface ectoderm and
neuroectoderm

— diverticulation and cleavage forming the forebrain,
midbrain and rhombencephalon

1. Early Events

- neurulation (formation of the neural plate, folds)

— Neural tube
primitive phalic flexure ~ 24th day of
Early Events
B agim e g —1' W
gy ol
o g g -
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Disorders of neural tube closing
39 and 4th weeks of gestation

o Cephaloceles

— Cephaloceles involve a skull defect associated with
herniation of intracranial contents (“brain hernias”)

Disorders of neural tube closing
3 and 4th weeks of gestation

o Cephaloceles

Chiari malformations

Chiari type Il

Chiari type ! (Arnold-Chiari and Cleland-Chiari)

Chiari | associated with Syringomyelia
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Chiari lll and IV

Holoprosencephaly

O Itis a spectrum of congenital structural forebrain
anomalies and is the commonest malformation
involving face and brain together.

O Its hallmark is monoventricle with non-cleaved frontal
lobes.

O Also there is non-cleavage of diencephalon, and at
times basal ganglia and thalami.

Holoprosencephaly

Holoprosencefalia alobar Holoprosencefalia semilobar

Holoprosencephaly
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Holoprosencephaly

Lobar Holoprosencephaly Lobar dorsal Holoprosencephaly

Septo-optical Dysplasia

Corpus callosum agenesis

between 8 and 20 weeks of gestation

- Probst bands

Posterior fossa
Dandy-Walker Complex

Spectrum of malformations
3 classic features

— Vermis agenesis complete or partial
— Dilation of IV ventricle
— Enlargement of posterior fossa

235



Brain development

O 2. Between 2 and 5 months
— formation of germinal matrix
— migration of neurons from the subependymal region to the cortex
— Sulci and gyri
— formation of commissural fibers (corpus callosum, etc)
O Third trimester => adult
— myelination and function

« caudal to cephalic, dorsal to ventral, central to peripheral,
sensory before motor

Fetal brain, 14 weeks of gestation

axial and coronal - 3D GRE images
Germinative matrix (A) and neuronal migration (B)

Fetal brain, 14 weeks of gestation

primitive caudate and lenticular striatum

Malformations of cortical development

O Proliferation
o Migration

O Organization
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Proliferation and neuroglial diferentiation

v precursors proliferate in the Ventricular Zone (VZ)

sl
" GO

4/5" until 17/18" weeks

Migration
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6/7t until 20/24™ weeks

¥ radial migration —— glia cels
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Formation of I 111 E- |
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plate j .
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‘ Budday et al Front. Cell. Neurosci., 08 July 2015 ‘

Physics-based modeling of differential growth

The surface morphology varies
significantly with cortical thickness and
gestational time.

Decreasing the cortical thickness, from
top to bottom, increases the number of
folds and decreases the gyral wavelength.

After the onset of folding around mid-gestation, the
formation of new connections causes an excessive tangential
expansion of the cortex, which increases the folding
amplitude and surface complexity, from left to right.

———
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v
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Budday et al Front. Cell. Neurosci., 08 July 2015
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Cortical patterns

e — e
11/111 11/111 1I/111 V/VI
v i — ey
\Y%
fvr | Lot [ v/ 1
" -
o’ b 3
Normal Double  Lisencephaly
Periventricular Cortex
Heterotopia

Malformations of cortical development

« MCD due to abnormal neuronal proliferation
- focal cortical dysplasia
- hemimegalencephaly

* MCD due to abnormal neuronal migration
- periventricular nodular heterotopia
- subcortical laminar heterotopia
- agyria/pachigyria

+« MCD due to abnormal cortical organization
- polymicrogyria

- schizencephaly

Barkovich et al, 1996

abnormal neuronal proliferation

O non neoplasic

— Hemimegalencephaly (isolated or in neurocutaneal sind.)
— FCD with ballon cells
— Tuberous sclerosis

O neoplasic (associated with cortical dysorganization)
— DNTs
— ganglioglioma, gangliocitoma
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Hemimegalencephaly

Hemimegalencephaly

Hemimegalencephaly

Hemimegalencephaly
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Epilepsia
Volume 52 ssue L. pages 158-174. 10 NOV 2010 DOE 10,1111 1528 116720100
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Histopathology in FCD Type IA
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abnormal radial lamination and abundant
microcolumns

2, Isue 1 pages 158-174. 10 NOV 2010 DOE 10.1111/.1528-1167.2010.02777.x

Histopathological findings in FCD Type IB

& mal B i i ]
[T

SEE

i L
(abnormal tangential layer composition)

Epilepsia
Volume 52, Issue 1, pages 158-174, 10 NOV 2010 DOL: 10.1111/1.1528-1167.2010.02777.x

MRI findings in isolated FCD Type I

H. Holthausen and T. Piper

Histopathology in FCD Type IIA

Dysmorphic neurons (arrows in E)

Epilepsia
Volume 52, Issue 1, pages 158-174, 10 NOV 2010 DOI: 10.1111/j.1528-1167.2010.02777.x
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Histopathologiy in FCD Type IIB

Comtro r:nu* e

H: Balloon cells are a hallmark of this FCD variant

Epilepsia
Volume 2, lssue 1 pages 158174, 10 NOV 2010 DOL 10,1111 15281167 2010.02777

Neuroradiological-neuropathological correlation
in FCD Type IIB

FCD Type Il -Continuous spiking

Cortesy Drs. Eliseu Paglioli Neto and André Palmini

FCD associated with MTS (Type IA)

using dlrected agamst MAP2. Cortical
Layers 2 and 3 (L2 L3) cannot be separated as many neurons in L2 and L3
are hypertrophic. B: Ii 'y using antibody SMI311.

Intracytoplasmic accumulation of neurofilaments in hypertrophlc neurons

of Layer 2 and Layer 3. These abnormal neurons retain their pyramidal
cell shape and apical dendrite. Scale bar in A = 100 pm.

Epilepsia
Volume 52 s 1. pages 155-174, 10 NOV 2010 DOE 10.111111528-1167201002777.x
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Focal cortical dysplasia

diffuse

localized

focal cortical dysplasia

FCD and Epilepsy

Gradient of morphologic changes

con ional MRI techni

— to minor structural abnormalities

the gray-white matter interface
« often go unrecognized

— from dysplastic lesions that can be easily identified by

« small areas of discrete cortical thickening and/or blurring of

32 years old woman with dyscognitive seizures
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42 years old woman with partial seizures starting in the left side of the face

17 years old; FLE

MPR shows FCD

MPR:
7 years old girl focal motor seizures in the right hand
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FCD and MPR

O The identification of these small FCD lesions by
conventional MRl is often limited by the elaborate,
contorted and irregular three-dimensional gyral structure

o The elaborate anatomy predisposes to the impression of
cortical thickening due to obliquity of the plane of section in
relation to the gyrus

o0 and volume averaging when using thick slices

A) MPR: partial volume effect leading to false cortical
thickening in a normal person

B) MPR: correction of partial volume effect by changing
angulation
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MPR: FCD in a patient with frontal lobe epilepsy

MPR: FCD in a patient with frontal lobe epilepsy
- no effect by changing angulation -

Bastos et al

Curvilinear Reconstruction

Patient 1, FCD

Bastos et al
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Curvilinear reconstruction in cortical dysgenesis

Bastos et al. Ann Neurol 1999; 46: 88-94

focal cortical dysplasia

Bastos et al

Neuronal migration disorders

Period: 6! to 7t"e weeks until 20/24" weeks
» May persist until post-natal

Neuronal migration disorders

During normal brain development, in early
gestation, the neurons start their migration
outward, forming the functional hexalaminar cortex.
If this process is disrupted, the neurons assume an
abnormal position.

These ectopic neurons may stop in any area
between the subependimal region and the cerebral
cortex.
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Neuronal migration disorders

These malformations can be divided into four
subcategories:

1. Abnormalities of the neuroependima that occurs in the begining
of migration, mainly comprising periventricular nodular heterotopia
(PNH);

2. Generalized abnormalities of transmantle migration such as the
lissencephalies;

3. Localized abnormalities of transmantle migration including
subcortical band heterotopia (SBH);

4. Abnormalities due to abnormal terminal migration comprising
cobblestone malformations

Neuronal migration disorders

O Agyria-pachigyria / lisencephaly
— focal, multifocal, generalized
O Heterotopias
— Subcortical nodular
— subcortical “band” heterotopias (“double cortex )

- Subependimal nodular or Periventricular

Normal cortex

Classic lissencephalic cortex
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Budday et al Front. Cell. Neurosci., 08 July 2015

Neuronal migration disorders

Although the etiology of GMH is not yet fully
elucidated, genetics may play an important role.
Patients often present with pharmaco-resistant
epilepsy, in addition to focal neurologic deficits

N. 10 years old - Lennox-Gastaut syndrome

Agyria-pachigyria / lisencephaly

J., 3 years old — refractory seizures and mental retardation

Agyria-pachigyria / lisencephaly
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Subcortical subcortical ("double cortex”)

Subcortical subcortical ("double cortex”) - spectrum

Subcortical subcortical ("double cortex”)

Subcortical subcortical ("double cortex™)
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Subcortical laminar heterotopia, in a male patient
40 years old, secondary generalized epilepsy with focal features

Nodular Periventricular Heterotopia

Nodular Periventricular Heterotopia
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neuronal migration and organization disorders

Cortical Plate

«—— Radial glial fibers

5
o o o| Ventricular Zone

LISt

¥ grade 3a (posterior agyria - anterior pachigyria

IVSV +519C—-G

oex
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Cortical organization

Cortical organization

The first cells to arrive at the cortex (cells of Cajal-Retzius)
are placed in the outermost layer of the cortical plate,
determining its outer limit

Then come the neurons that will be positioned immediately
below the cortical plate (Sub-laminar neurons)

The neurons that reach the cortex after that will be
positioned between these two limits, forming 6 layers

inside-out

]

e s
r— -

M

Hoerd issen & Molndr.

s B s Nat Rev Neurosci 16, 133-146
(2015)

Cortical organization disorders

0O Polymicrogyria

o Schizencephaly
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Barkovich et al

‘ Budday et al Front. Cell. Neurosci., 08 July 2015

Polymicrogyria

Perisylvian polymicrogyria
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W., 11 years - Lennox-Gastaut syndrome

Unilateral Perisylvian Polymicrogyria
Associated with Periventricular Nodular Heterotopia

Unilateral Perisylvian Polymicrogyria

Hlmetal Postorad Puwul Fody a & bkl Forem of
Lorgeessul Thisnars] Far L T

Montenegro et al; Epilepsia 2001
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Bilateral Perisylvian Polymicrogyria

Polymicrogyria

Patient 8, bilateral PMG

Bastos & Comeau

Polymicrogyria

Patient 9, bilateral PMG

Bastos & Comeau

schizencephaly

Secott Aas, 1996 E
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schizencephaly

schizencephaly

8 old girl, mental retardation, microcephaly, bilateral hemiparesis and
seizures since birth. Now with seizures well controlled with AEDs

Bilateral schizencephaly E

Polymicrogyria vs schizencephaly
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9 year old girl with seizures and cognitive and motor impairment

il by dem oo Classificaliom
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Conclusion - |

Abnormal Proliferation

O More frequent and severe epilepsy

- F ional and morphologically abnormal neurons
— Intrinsic epileptogenicity

Conclusion - 1l

Abnormal Migration

o Frequency of epilepsy is lower than in FCD and
higher than in polymicrogyria
— Abnormal layering of neurons
— Abnormal neuronal network ?

« Variable degrees of epileptogenicity
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Conclusion -l

Abnormal Organization

o Epilepsy is less frequent and more easily
controlled
— Abnormal layering of neurons
— “Less” abnormal neuronal network ?
« Absent or mild intrinsic epileptogenicity
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e TR ATAT A

LitiA MoraLes (Cusa)

NUCLEAR MEDICINE NEUROIMAGING AND ELECTROMAGNETIC SOURCE
LOCALIZATION IN NONLESIONAL DRUG-RESISTANT EPILEPSY

Muclear Medicine Neuroimaging and
Electromagnetic Source Localization in
Monlesional Drug-Resistant Focal Epilepsy

Lilla Morales Chacdn MD, PhD.
Habana Cuba
2016

Temporal Lobe
Epilepsy

Focal Epilepsy  (FE) B0%

TLE more frequent drug resistant epilepsy in adults
HS 80 %
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MRI remains without pathologic findings in up 30
MRI negative TLE, nonlesional TLE or cryptogenic TLE

Yatsuda et al 2010

MRI/ FCD

CLINICAL ]

FCD Type N !

Ir bypa | FCD , MR imaging ts ofen nommsal, and also in both types the kdaion
MR sean mary B smalier than the seiure —generaiing region seen in the EEG

Praivru B, Listirs MO Hiuomor G N am 00D, Poatorirsd &, ol Mporpkazy 2004 Magm 2007,
Kk 3008, Gasrtrs 2070, Kabat J 23012

Casa 1

T1-weighted MRI T2-weighted MRI

Magrafic macnance Imagng (8] A, S-ymer-cid lesuls pafenl s gt ontal lobe . T1-
el T2weigited sauincen thowed wideaprad Blaberal corSonl atrophy Tl i not
sty anplar FEG and cinecal Aata of B patent

Images from one of our patients (a 3i-year-old man) wath nonkesional
i bermporal lobe eplepsy and postoperaties ssinre-fres oubcoma.
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PURPOSE

To review the value of nuclear medicing
neurcimaging combined with source analysis based
on electrophysiological information (EEG/MEG) to
improve EZ lecalization in drug-resistant nonlesicnal
focal epilepsy, with a significant positive impact on
surgery outcomea.

ARE Bl AFpETyY 27N mxs

g, ¥ 12 M0

Rtk factors Fotwil comvuhion : 28% Facophalitiv
o

B ool igpe 1228433 (EBm-29%) mc 04

M, AETH 2{1-3)

Scirere dutan
MNP {2 36A) el

Sk Frocusndy &-Limm

Hastospiatbodiong boall  Dhingraritic I& FCO AN, & EH

Tissue characterization and
histopatholegical examination for
P mild Paimini FCD diagnosis

/ \

Hasemasaylan-g0sin, rd Flover—Bamen myshn special sisn. In seecied Cases,
immnoiisiochemical reaction with gl firillary acid protesn (GFAF) and

Sty mire vl 1 o 1 debisu et welh aned
it FOD we used Paimin's classifcation. Meurslogy 2004;82:52.58

Electroclinical outcome
The postoperative follow-up ranged from 12 to 48 months, For
SELIUNE prognosis assessment, patients were classified according
o Engel's classification.
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QUANTITATIVE METHODS FOR CHARACTERIZING MRL

TEMPORAL LOBE EPILEPSY

NOEL BASED MORPHOMETR W IBASPM

VOLUMETRY

sunoRapcLoGIcAL REpoRy S SPM 5
MELIROPATHOLOGICAL
REPORT

(Ertangan, Camarnsyl
160 conbiguous shiogs of 1 thckness in sagetal onantation

M axarminalions wene pardormed on a MR scanner Siemens Symphony 1.5 T

VOLUMETRIC MRI in mTLE-mild FCD

Mesial And NecCOMica bamporal volume dechiads
Thalamus and basal pangia volume decreass

ot

[

VOXEL BASED MORPHOMETRY IN TLE-mild FCD

62,5%

Conirast Of paBEnt VErsUS IEspeciive 0OniTol Qroap fesulied in B 1-SInGsic mag, which
winh Srgdhcided 8 o proesius of <0001 . FDR=(1.323)
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Quatitative MRI/ MBV . -

To combine the information provided by structural and
functional techniques for improving the estimation of the EZ
[ 15 using BMA and LORETA ) in TLE-FCD patients with
narmal MRI

Tima variact DG apeciral anahynis for
detarmuning ictal EEG cnsst wasn wied
Burpdiees Mool Aot inging (BAMA) el
LORETA wiss caboulaed on ha nedviiusls
eI .

ANATOMNCAL CHARACTERIEATIN. pa— @ e
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INVERSE SOLUTHONS IN mTELE-mild FCIY

18

Bk s s s e e s 1L g wmmaken b e mnets DA § LT by o s
T

INVERSE SOLUTIONS IN mTLE-mildFCD
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Caza 1

Ti-weighted MRl T2-weighted MRI
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Images trom ome of cur patients (o 3i-year-old man) wath nonkesional
a# beniporal lobe eplepsy and  postoperative saingre-free outcoma
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CONCORDANCE ANALYSS, BETWEEN INVERSE SOLUTION AND EZ
RESECTED
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INTRAOPERATIVE ELECTROCORTICOGRAPHY
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Electrocorticographic patterns and mild Palmini Type-|
FCD patients with temporal lobe epilepsy

Tha miesan sgsks Pegueny wiid B 5T man and 1. 1dmind in patants with DP (Sl
pathoiogy | and thosewit HE, resspecively Mann-Whiney L-st p = 003,

|t

Irftarictal atdokan soik Sequency dunng inrssgarnaiye seck ooorengraphy mcording
(rricr bangeril GryPu ) i Saitanty with dual pathalogy INEpochmoal sclena
S Wit POCal bermedtil ki Pulimind Tyfss-ll FCD, aid thads with HE.
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i At FCD LB D L b 1 1 L PO W F )

271



==

SF was signiicantly higher in patients with lemporsl neccorical atrophy
evahuated by wolumatng MBI althaugh this dal rg reach Stasstcal signifcance
(7.7 min1 i crmal ws. 11.2 mind in patients with atrophy)

Mesial and neccortical post-excision ECoG eplepbiom discharge
vs. slectrocinical outcome

42 8% of patients had resscusl or post-sooskon ECol epdeptiom dischangs in S
necoortical emponnl s

Mesial and neccortical post-excision ECoG epileptiform
discharge vs. electroclinical outcome

Mesial and neoccortical post-excision ECoG epileptiform
discharge vs. electroclinical oulcome
Thente wih nx e erscn in e clinkcal cutoomss betesen palionts with arsd wilheut! FGO.

B % of patients with S ware st seicucs e, @ = 0584, Firucher anst] bral in gersral.
T2 T of Gus patents were @ Engel 18 Bosle two year afler sargery
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CONCLUSIONS

CONCLUSIONS

Muitimodal imaging using nuckear Medcel and pleCITOMBQNENc SOUNTE
localization heips 10 improve the selecion of surgical candadates, as woll as
jeal outcoms in moniesionsl dnag-resistard focsl eplepsy patients,

apgroach provides
EZ in patents intialy rejectsd for sunpery bat also io guide infracranial
e cinodd implantation,

Fulufs énvidence-baded imaging studies ans fequined 1o clacly 1o what axbent
is th misttinodal approach usalul, rather than & single modakty, and under
what circumstances.

Cost-afectveness shudis are alio receriary 5 aeatiy the most
Cofl-aTactiad Mo
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MARIO FALEs (ITALY)
THE NEVER-ENDING HISTORY OF EPILEPSY: FROM ANTIQUITY TO THE PRESENT
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VICENTE VILLANUEVA (SPAIN)

WHAT TO EXPECT FROM THE NEW ANTI-EPILEPTIC DRUGS

What to expect from the new anti-epileptic
drugs (adults)

Wicanbe Villanugea

T Multidisciplinary Epilepay Unit

u E JN ﬁ Nousology Serdcs

gl L Hospital UniversBario v Politécnico La Fe
Valancis (Spaing

sty 77 Sy B

Summary

= |s there a need of new AEDs?

= Pros / cons new AEDs

= Last decade new AEDs

+ Upcoming new AEDs

Summary

= |ls there a need of new AEDs?

* Pros / cong new AEDs

= Last decade new AEDs

* LUpcoming new AEDs
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Early identification of refractory epilepsy

¥% responded 10 third drug oo mullips dneg

13%, reipanded 1o secand diug

4T responded bo firsl drug
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Patients seizure-free across the years
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Historical perspective
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Summary
* |5 there a need of new AEDs?
* Pros [ cons new AEDs
= Last decade new AEDs

+ Upcoming new AEDs

Randomized controlled trials: comparability of the
new AEDs in refractory partial epilepsy
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SANAD partial epllepsy:
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The SANAD study of eNectiveness of valproate, Lamaotrigine,
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wnblinded randomised controlled trial
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Etosuximide, Valprole acid, and
Lamaotrigine in Childhood absences
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Prospective audits with newer antiepileptic drugs in
focal epllepsy: Insights into population responsea?

Ll L) L] na
LEW e s Ll ni
s i Ll ] i i)
L] g L] L] B2
L L] i bl ] fed
- - -

]
¥
L]

=
D

n mechanisms of AED action

3
(= . L

Fo

Fu
e
e—

HUTTHIET
f

P e . a8 it e, e ey PR —— e

Dees Mechanism of Drug Action Matter to Inform
Rational Polytherapy in Epilepsy?

1, Studied in animals: AED combinatisng
ane more effective when using drugs
with different mechanisms of action

2. The most sffective combanation
Dneg with @ single mechanism o

action and ancthes with multiple
mechantsms of action

3 Fludies in humans: AED combinationg.
batwsn @ Blocker of voltage-gated
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maltipls mechanisms of action
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Unknown physiopathology of drug-responsive
seizures...so how o combine drugs?
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Drug Interactions with the Newer AEDs-between AEDs-
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Mon-interventional surveillance study of
adverse events in patients with epilepsy
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RCT: Side effects withdrawal
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Adverss ovenis... can be nod that Bed
Long-term sxperience (48 months) with LTG in clnical practice
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Rare adverse events
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Number of intakes
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co-morbidities and special situations

Elderly onset epilepsy
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Lamotrigina y empeoramiento de crisis en

Sindrome de Dravet
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Adverse events
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The Established Status Epilepticus Trial 2013
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Summary
+ |5 there a need of new AEDs?
* Pros / cons new AEDs

* Last decade new AEDs

+ Upcoming new AEDs

AED approval by regulatory agencies: last decade
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Levatiracetam for the treatment of idiopathic
generalized epilepsy with myoclonic selzures
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KOMET: an unblinded, randomised, two parslislgroup, siratified
trial comparing the eflectivencess of levetirscetam with controlled-
M pine and extendod-rel il ip
monatharapy in patients with newly disgnosed epilopiy
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Short-term efficacy and tolersbility of rufinamide Iﬁl.l'n‘:ﬂvl'
therapy in children with refractory generalised epilepsy
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Patients
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Monotherapy Historical Control

ESLIBASE: Design

+ Retrospective, multicenter, non-interventional
study designed to assess the efficacy and
tolerability of ESL in patients with focal
seizures over 1 year
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Adverse events:

Patients that switched ONC/CBZ to ESL because of AE
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examined the efficacy and satety of adunctive perampanal in pabents
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Median selzure reduction by seizure type (12 months)
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Summary

* |s there a need of new AEDs?
* Pros / cons new AEDs
* Last decade new AEDs

* Upcoming new AEDs

AEDs in pipeline
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Upcoming AEDS: New formulations

Carbamazepina IV

Autoinyector Diazepan

GDNF liberacidn bocal en cerebro
Valproats Magnesis
Topiramata XR

Topiramato IV

Larmatrigina IV
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Cannabidial: Pmmunlm and potential therapeutic rale
in epilepsy and other neuropsychiatric disorders
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Everolimus: Adverse events
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ANGELINAKAKOOZA (UGANDA)

EPILEPSY IN THE TROPICS

Epilepsy is a common chronic neurologi-
cal disorder of major public health concern,
estimated to affect approximately 70 million
people of all ages worldwide. The majority
(over 85%) of people with epilepsy are found
in the tropical countries, found in Asia, Latin
America and sub-Saharan Africa. The higher
frequency of seizures and epilepsy in tropical
countries than in temperate countries is often
attributed to the geographic, social and bio-
logical characteristics typically found in the
large numbers of human populations living

there.

These characteristics range from a higher
predisposition of vector-borne diseases such as
malaria or trypanosomiasis; lack of diagnostic
support facilities; poor maternal and child care;
social stigma and cultural beliefs affecting health
seeking behaviour and attitudes; and the interplay
of poverty, illiteracy and poor sanitation predispo-
sing to undernutrition and various communicable

diseases.

A major challenge facing studies of epilepsy
in the tropics is the scarcity of large population

based studies, lack of reliable medical records

and hospital registers. Secondly there have been
varying definitions of epilepsy employed in the
various studies making comparability across stu-

dies problematic.

A large population epidemiological study
conducted in five demographic surveillance
sites in Africa showed that adults who had been
exposed to parasitic diseases were 1.5 to 3 times
more likely to have epilepsy than those who had
not. On the contrary in children, the greatest risk
factors for developing epilepsy were complica-

tions associated with delivery and head injury.

This implies that many cases of epilepsy in
the tropics could be entirely preventable with
elimination of parasites some of which - for
example, onchocerciasis, - have been control-
led in some areas. Furthermore interventions
to improve antenatal and perinatal care could
substantially reduce the prevalence of epilepsy
in the tropics.

The issues of epilepsy in the tropics, its epi-
demiology, clinical and diagnostic evaluation,
risk factors and aetiology, the inherent mana-
gement challenges will be further discussed in

the lectures of this course.
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MANUEL CAMPOS (CHILE)

HISTORY AND DEVELOPMENT OF EPILEPSY SURGERY IN LATIN AMERICA

Direccion: Dr. Manuel G. Campos.
Departamento de Neurocirugia
Clinica Las Condes

Lo Fontecilla 441, Las Condes
Santiago

Chile

email: mcampos@clc.cl

Fono: (56) 222-104609

Introduccion:

Las epilepsias y sus tratamientos son tan
antiguos como la humanidad misma, pero en
los pueblos sudamericanos prehispdnicos es
dificil conocer su historia, por que los incas y
sus predecesores no conocian la escritura. Sin
embargo, ellos tenian importantes represen-
taciones graficas en ceramicas, como son los
llamados “huacos”, estas figuras representan
diferentes enfermedades y procedimientos

médicos.

Los conocimientos llegan hasta nuestros
dias a través de la ciencia llamada paleo-
patologia, la cual estudia las enfermedades
que se pueden demostrar en restos humanos
o animales de los tiempos antiguos. Por lo
tanto, previo a la invencion de la escritura
es poco o nada lo que se puede saber sobre
las epilepsias, ya que los materiales que
utiliza la paleopatologia son fundamental-
mente restos 6seos de cuevas, yacimientos o

necrépolis. Las principales patologias que se

pueden diagnosticar son: lesiones traumaticas
(fracturas), infecciones (osteomielitis, sifilis,
tuberculosis, etc.), metabdlicas (raquitismo,
escorbuto), degenerativas (artrosis, espondilo-
sis, etc.), tumores 6seos 0 meningeomas (Fig.

1) y patologias dentarias'?.

Figura 1: Craneo con meningeoma exofitico. Museo Nacional de
Antropologia y Arqueologia en Lima, Perd.
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Trepanaciones en América

precolombina:

La palabra “trepanacion” significa retirada de
secciones del hueso del craneo, el instrumento
utilizado se denomina trepano, cuyo nombre

viene del griego tripanon (perforador)®.

En la América pre-colombina se realizaron
trepanaciones muy ocasionalmente en Nortea-
mérica, Centro América (Mayas) y en el actual
México, donde en la ciudad monumental de
Monte Alban, Oaxaca, se desarrollo la cultura
Zapoteca y luego la Mixtéca. Ellos realizaron
trepanaciones probablemente como rituales, ya
que los craneos encontrados son de personas

jovenes de ambos sexos* °.

Pero fue en la costa del océano Pacifico de
Sudamérica donde las trepanaciones tuvieron
su maximo desarrollo, en el clima arido de
lo que hoy es Pert y norte de Chile (culturas
paracas, nazca y mochica) y en el altiplano
andino de Bolivia y Peri (culturas huari o
wari, tiahuanaco o tiwanaku, chimd e inca)°.
El clima seco de la costa peruana ha permitido
la conservacién excelente de mas de 15.000
momias de la época precolombina, gran parte
de las cuales estdn almacenadas en el Museo
Nacional de Antropologia y Arqueologia en
Lima, Perd’. La antigliedad de las momias es
de hasta 2.500 anos y un 5% de ellas muestran
evidencias de trepanacion “in vivo”. El 70% de
los craneos del Pert precolombino pertenecen

a hombres.
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Las crénicas espafiolas de la conquista no
mencionan las trepanaciones, por lo cual se
sospecha que estos actos ya no se practicaban en
esa época o bien se hacian en secreto. Ademds
se ignoraron por largos anos los “instrumentos
quirdrgicos” que adornaban los museos. Como
atenuante se debe considerar que la mayoria de
los conquistadores no eran hombres ilustrados y
pocos miembros de las expediciones realizaban
crénicas. Un caso excepcional lo constituy6
Felipe Guaman Poma de Ayala®, quien ilustr6
sus observaciones en cientos de dibujos. Es asi
como llegé a nosotros el probable primer relato
de epilepsia precolombina del Perd. Se trata de
la sefiora Chimbo Mama Cava, esposa de Capac
Yupanqui, uno de los tltimos emperadores Incas,
quien gobernd hasta su muerte en 1525°. Otras
referencias a epilepsias en los incas vienen de los
escritos de Gracilazo de laVega en “Comentarios
Reales de los Incas”, alli se describen probables

epilepsias focales.

La “epilepsia” no tenia una palabra espe-
cifica en “Quechua” (lenguaje usado por los
incas), para definirla como una condicién
neuroldgica especial. Sin embargo, varias
expresiones en quechua pueden haber sido
utilizada para denominar a las Epilepsias (Tabla
1), como por ejemplo “Sonko-Nanay”. Esto
se basa en que “Sonko” tiene diferentes sig-
nificados: corazén, mente y en algunos casos
cerebro; es decir lo esencial del ser humano.
Mientras que la palabra “Nanay” puede signi-

ficar dolor o enfermedad®. Por lo tanto “Sonko



Nanay” puede haber usado para denominar
casos de epilepsia, sincopes, enfermedades

de la mente, etc.

TABLA N°1: Nombres pre-incas e Incas para Epilepsia (basado

en referencia N° 10)
Nombre Descripcion
Sonko nanay Enfermedad del corazén, alma o cerebro
Aya huayra Viento (aire) de la muerte
Chayapuk oncuy

Hueanuy oncuy Enfermedad de la muerte

Huani keshia Enfermedad de la muerte
Llaqui oncuy Enfermedad de la tristeza

Tlucu Pajaro de la noche

Urmachiscan “El esta deprimido”

También se ha planteado que la palabra que-
chua “ayahuayra” se puede haber usado para de-
nominar a las epilepsias, esta deriva de la expresion
aya, que significa muerte y huayra, que significa
viento o aire. Por lo tanto, las culturas quechuas

habrian asociado a las epilepsias con la muerte™.

La palabra “Perlesia”, fue usada por los
conquistadores espafoles para denominar
una serie de “sindromes neuroldgicos”, tales
como accidente vascular cerebral, hemiplejia
y posiblemente epilepsia o “enfermedades no-
-neuroldgicas”, por ejemplo: enfermedades del

corazon o sincopes.

El primer craneo trepanado “incaico” fue des-
crito por Samuel G. Morton en su tratado “Crania
Americana” en 1839, pero se interpret6 como
una herida de guerra. En el afo 1865 Efrain G.
Squier, explorador y encargado de negocios de
EE.UU. en Perd, publicé su libro “Incidentes de
un viaje al Perd, pais de los Incas” y present6

parte de un craneo trepanado en la Academia

de Medicina de Nueva York (Fig. 2)'". Squier
llevé este craneo trepanado a Paul Broca (1824-
1880), quien habia descrito la localizacién del
lenguaje y la dominancia hemisférica, ademas
de fundar la Sociedad de Antropologia de Paris.
Broca plante6 que el craneo incaico era de una
persona que habia sobrevivido 1 o 2 semanas'.
Este descubrimiento fue incluso previo a muchos
craneos trepanados encontrados posteriormente
en Europa (Francia, Alemania, Inglaterra, Repu-
blica Checa, etc.), los cuales también fueron
estudiados por Paul Broca, quien fue el primer
médico de la era moderna en plantear a la trepa-
nacién como una posible cirugia de la epilepsia
(antes ya lo habia mencionado Hipdcrates), esto
también fue planteado posteriormente por Victor
Horsley (1857-1916) al examinar la coleccién

de craneos trepanados de Broca'.

Figura 2: Trepanacion linel, en que se aprecian marcas del ele-
mento cortante en los hordes.
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Antecedentes historicos:

Se tiende a hablar de trepanaciones incas,
lo cual en gran parte es erréneo, ya que el
imperio incaico era relativamente nuevo, se
estima que fue fundado por Manco Capac
hacia el 1200 d.C., luego de unir a todos los
pueblos de la regién bajo un solo emperador.
Es decir la llegada de los espanoles, el impe-
rio Inca solo tenfa 300 afios de antigliedad.
Realmente la gran mayoria de las trepana-
ciones fueron echas por pueblos preincaicos
(culturas Paracas, Nazca, Mochica, Ica, Huari,
Tiahuanaco, Chima), quienes las practicaron
mucho antes y en mayor cantidad que los
incas®. Los craneos mds antiguos proceden
de la cultura paraca (1000 al 200 a.C.), ubi-
cados en la costa centro sur del Perd y de la
cultura Tiahuanaco, alrededor del lago Titica-
ca, actual Bolivia, donde se han encontrado
craneos trepanados y deformados datados en
1500 a.C.

Los incas auto denominaban su imperio
como Tahuantinsuyu o tierra de las cuatro
esquinas. En 1492, cuando Cristébal Colon
descubrié América, el imperio Inca ya era
el mas grande del mundo. Este incluia a los
actuales paises de: Perl, Ecuador, Bolivia y
partes de Chile, Colombia y Argentina. Lamen-
tablemente el imperio incaico cayé en menos
de cien anos, luego del arribo del espafol
Francisco Pizarro, en Tumbes junto con 179

conquistadores en 15327.
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Causas de las trepanaciones:

Las craneotomias parecen ser un elemento
cultural de muchas sociedades, independiente
de la época (desde el neolitico hace 10.000
anos a la actualidad) o del lugar geogréfico
(Europa, Latinoamérica, Oceania, Africa del
norte, etc.) (13-19). Sin embargo, en ningln
otro lugar del mundo como en Sudamérica del
pacifico, se logré un ndmero tan importante
procedimientos y con una sobrevida estimada
entre un 50% a 70% de los “pacientes””.

Las probables motivaciones de los pueblos

preincaicos para trepanar pueden ser:

1. Tratamientos de traumatismos de craneo:
Lo anterior se basa en que eran pueblos
guerreros, quienes usaban mazos de piedra.
Por lo tanto estaban expuestos a traumas
con fracturas de craneo, incluidos hundi-
mientos 6seos. Ademds las fracturas pueden
asociarse a hematomas intracraneanos. Exis-
ten multiples craneos trepanados asociados
a fracturas que apoyan esta hipétesis (Fig. 3),
varios de ellos tienen las lesiones en la zona
temporal o fronto-parietal izquierda, lo que
indica que su atacante fue un contrincante
diestro. Ademas se han encontrado craneos
trepanados en recintos militares incas del
altiplano, en el valle del Urubamba, cerca
de Cuzco (capital de imperio Inca). Se ha
planteado que entre el 30% a 50% de las
trepanaciones en el altiplano eran por he-

ridas de combate'"2°,



Figura 3: Craneo procedente del cementerio inca del valle del
Yucay, con trepanacién cuadrildtera frontal izquierda y signos
leves de cicatrizacion. Obtenido por EG Squier en la casa de una
dama en Cuzco. Craneo datado entre 1400 a 1530. Actualmente
se encuentra en el Museo de Historia Natural de Nueva York.

2. Procedimientos religiosos: Muchos crane-
os trepanados presentan deformaciones,
las cuales fueron hechas en las personas
desde su infancia, con almohadillas y
madera amarradas a su cabeza (Fig. 4).
Algunos de estos crdneos deformados
presentan trepanaciones. Incluso en la
actualidad existen algunas tribus costeras,
las cuales realizan trepanaciones rituales
en el occipital, lo cual también se ve en
craneos precolombinos de adultos de la

cultura huara??'.

Figura 4: Fractura fronto temporal operada, sin supervivencia del
paciente (sin signos de cicatrizacion), puede corresponder a un
soldado herido en batalla.

3. Cirugia de la epilepsia: La extraccion de la
causa de la enfermedad ha sido planteada
como probable causa de las trepanaciones.
Esto se basa en que la mayoria de los craneos
trepanados no tienen fracturas, ni deformacio-
nes, pero sin embargo muchos craneos pre-
sentan mas de una trepanacion y en diferentes
tiempos (Fig. 5). Esto se sabe, ya que existen
diferentes grados de cicatrizacion en las tre-
panaciones (Fig. 6). Por lo tanto se trataria de
individuos con patologias crénicas (epilepsias,
cefaleas, etc.) o bien personas predestina-
das a trepanaciones mdltiples, por motivos
desconocidos (19,20). Lo que atenta contra
esta hipotesis es que en muy pocos craneos
de nifos se han encontrado trepanaciones.
Es bueno senalar que los Incas, a diferencia

de lo Mayas, no invocaban a las “posesiones

demoniacas” como causa de epilepsia®?.

Figura 5: A- Deformacién craneana. B- Deformacién en nifio
(vista frontal).

Figura 6: A-Regeneracion dsea en craneotomia circular. B- Re-
generacion parcial de los bordes. C- Extensa osteomielitis con
porosidad extensa del hueso.
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Los pueblos preincaicos como

neurocirujanos:

A)

B)

0
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Pabellones quirdrgicos: En todo el imperio
incaico, con la excepcion de la amazonia se
practicaban craneotomias, esto corresponde
a gran parte del Pert actual, parte de Bolivia
y norte de Chile, pero hay necrépolis que
fueron verdaderos centros de trepanacion.
Incluso se ha sugerido la existencia de cen-
tros o escuelas de entrenamiento neuroqui-
rdrgico en Paracas y Cuzco, donde se han

encontrado ruinas de posibles hospitales.

El “neurocirujano”: Es probable que existie-
ran 2 tipos de “cirujanos”, unos entrenados
llamados “Hampicamayac” y los Chamanes
“Soncoyoc”, estos Ultimos sin conocimiento,
ni habilidad técnica®'". También se conoce la
expresion “Sirkak”, para denominar al ciru-
jano o sangrador. La mayoria de los craneos
trepanados muestran una “cirugia” realizada
con conocimientos anatomicos, por ejem-
plo fuera de trayecto de los senos venosos.
Ademds mas de la mitad de los craneos en-
contrados muestran signos de supervivencia,
ya sea por cicatrizacion u osteomielitis. Los
riesgos de infeccion existian y en mdltiples
craneos se encontraron signos de osteomie-

litis en diferentes grados (Fig. 6-C).

Sedacion: Esta se puede haber realizado en
pacientes concientes con mandioca fermenta-
da o bebidas alcohdlicas. También se cree que
se uso polvo de coca y su hoja para masticar,

la coca (Erytroxylon coca) tiene propiedades

anestésicas y es originaria de los Andes*. Lo
anterior alivia el dolor de la incision del cuero

cabelludo, tnica parte dolorosa de la cirugia.

D) Instrumentos quirdrgicos: Se usaron tanto
instrumentos cortantes de piedra, como el
pedernal y la roca volcénica llamada Ob-
sidiana (Fig.7-A), asi como metal en forma
de cuchillos de bronce o cobre, cuya forma
clasica es el llamado “Tumi”, el cual corres-
ponde a un cuchillo en forma de mitad de
circulo (Fig. 7-B), a veces tenia un mango
esculpido con una figura humana o animal.
También existian pinzas, las cuales se pue-

den haber utilizado para depilar o retirar

fragmento de huesos* ' 2> 26,

Figura 7: A- Cuchillo de obsidiana, tipo punta de flecha para cra-
neotomias. B-Cuchillos en forma de media luna, llamados Tumi,
su origen es un hacha, la cual se usaba en miltiples actividades
como elemento cortante. Por lo tanto no era un instrumento qui-
rdrgico especifico y posiblemente se usaba para abrir la piel del
paciente y no el hueso, a menos que fuera un Tumi tipo cincel.



E)

F)

Hemostasia: El control del sangrado se puede
haber realizado con la aplicacion de extractos
de la raiz ratania y de la liana pumacbuca,
ambas ricas en acido tanico y muy conocidas

por los pueblos precolombinos’ 2.

La técnica quirdrgica: Los craneos sin gran-
des signos de regeneracion y los fallecidos
en forma inmediata, nos permiten conocer
mejor las diferentes técnicas empleadas, las
cuales basicamente eran tres: 1° La prime-
ra corresponde a craneotomias con cortes
rectos que limitan bordes cuadrilateros, po-
ligonales o circulares (Fig. 8), posiblemente
se utilizaban cuchillos duros de Obsidiana,
con bordes muy pulidos. 2° Este segundo
tipo son trepanaciones por raspados el ins-
trumento utilizado fue probablemente una
piedra abrasiva frotada sobre la superficie
del hueso, hasta lograr atravesar la tabla
interna del craneo y llegar a ver las menin-
ges. Luego se realizaba un ensanche de la
apertura fracturando progresivamente los
bordes adelgazados del hueso. Esta técnica
fue utilizada por la cultura paraca, pero
estos craneos suelen no mostrar signos de
supervivencia (Fig.8). 3° La ultima técnica
corresponde a multiples agujeros de barreno
que delimitaban la zona 6sea a extirpar. Se
utilizaban punzones de perfil poligonal que

se rotaban hasta perforar el craneo®” ' %7,

G) Sutura: Se han encontrado agujas de metal y

hebras de algodén en enterramientos, esto nos

puede senalar el como suturaban la piel, otras

hipétesis es que ataban el cabello de los bordes

de la herida y asi unian los mérgenes *.

Figura 8: A) Trepanacion lineal, donde se ven en los bordes marcas
del elemento cortante tipo Tumi. B) Craniectomia con elemento
cortante tipo punzén, el que deja marcas en los bordes. No hay
signos de regeneracion o infeccién, por lo tanto la persona fallecié.
C- Acercamiento de craneo, donde puede verse regeneracion ésea
indicando que hubo sobrevida. D- Craneotomia con mdltiples
pequefios trépanos.

H) Tiempo quirdrgico: Se estima que un neu-
rocirujano experto, demoraba entre 30 a 60
minutos en realizar una trepanacion. Lo an-
terior ha sido demostrado en 2 ocasiones en
el Perd. El primer caso fue en Cuzco en 1944,
donde 2 neurocirujanos operaron con ins-
trumentos preincaicos originales, obtenidos
del museo Arqueoldgico de la ciudad, a un
joven de 22 afos con un trauma de craneo
por caerle un arbol en la cabeza. Ellos usaron
un Tumi para la incisién de la piel y la sepa-
racion del periostio, luego con un cincel de
obsidiana esterilizado lograron abrir el hueso
y realizaron una trepanacion de 6 x 3 cm.
Los bordes de la herida la suturaron con una
aguja de champi. La cirugia dur6 una hora,

pero el paciente falleci6 a los siete dias de
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una neumonia, debemos recordar que ain

no se disponian de antibiéticos?.

El segundo caso fue en 1953, donde 2 neuro-
cirujanos peruanos (Grana y Rocca)*® realizaron
primero una cirugia experimental en un cadaver.
Ellos obtuvieron un Tumi'y cuchillos de obsidiana
del Museo Nacional de Antropologia y Arqueo-
logia de Lima, luego ellos realizaron una cirugia
“in vivo” en un paciente con trauma de craneo,
con hemiplejia y afasia. El paciente fue intubado
y sedado, para luego proceder con instrumentos
preincaicos estériles a realizar una craniectomia
oval, con exposicion de las meninges y drenaje

de un hematoma.

I) Complicaciones: La primera era la muerte, lo
cual ocurria en menos del 50% de los “pa-
cientes”. Sin embargo las infecciones dseas
(osteomielitis) eran muy frecuentes, ya sea
como pequenas porosidades alrededor de la
trepanacion, o bien grandes infecciones con
signos de regeneracion, estas no permiten
conocer la forma de la trepanacion original
e indican supervivencia por anos. Incluso
existen momias que muestran el reemplazo
de la piel normal por tejido fibroso, e cual
hace cuerpo con las meninges. Algunos in-
dividuos que fallecieron durante la cirugia y
luego fueron momificados, nos permiten sa-

l//

ber como el “neurocirujano” abria la piel del

craneo, con incisiones en forma de cruz''.

J) Craneoplastias: Se planteo que la correccion
del defecto 6seo pudiera haber sido hecho

con elementos orgdnicos, tales como hojas
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de coca, mate o cascaras de calabazas, lo
cual es biol6gicamente imposible. Sin em-
bargo se han encontrado reparaciones de
los defectos con pequefas laminas de oro,
lo cual se cree que era para pacientes de la
nobleza, pero varios de estos craneos no
presentan elementos de sobrevida, lo cual
sugiere que era un intento fallido de cerrar

el defecto 6seo*°,

Variante de la trepanacion:

Una variante de la trepanacion clasica cor-
responde a una pseudotrepanacién (raspado o
pequefas trepanaciones) realizadas sobre el inion
de laregion occipital, en la unién masto-occipital,
sobre los [lamados “huesos wormianos”, estos son
pequenos huesos intercalados. El 52% de estos
craneos con huesos wormianos, ademas presen-
tan deformaciones intencionales ', en contraste
a un 33% de los craneos sin deformaciones. Al-
gunos autores plantean que no fueron verdaderas

trepanaciones, sino, necrosis 6sea por presion.

Historia del siglo XIX:

La primera cirugia formal de la epilepsia de la
era moderna fue realizada en Londres por el Dr.
Victor Horsley el dia 25 de Mayo de 1886, en
un caso del Dr. John H. Jackson. Se traté de un
paciente de 22 afhos, quien tenia una epilepsia
focal secundaria a una fractura deprimida pro-

ducto de un trauma a los 15 anos.

En Latino América el Dr. Razetti en Venezuela
y el Dr. Maldonado en Colombia operaron los

primeros pacientes con crisis “Jacksonianas” en



1893 y 1897 respectivamente®'. Ambas cirugias

fueron en epilepsias post-traumaticas.

Historia del siglo XX:

La cirugia de la epilepsia comenzé formal-
mente en Montreal, Canada con J. Penfield y en
Inglaterra por M. Falconer, en la década de los
cuarenta. Luego del advenimiento de la electro-
encefalografia por el aleman Hans Berger, en el
ano 1931.

En nuestra Latinoamérica se comenzé con lesio-
nectomias también en la década de los 40, siendo
probablemente el primer reporte, el realizado por el
Dr. Schroeder de Uruguay durante el tercer Congre-
so Sudamericano de Neurocirugia®?, quién report6
10 pacientes con estudio pre-operatorio con EEG
de 8 canales y angiografia cerebral, ademas de
electrocorticografia intra-operatoria, lo cual fue el
criterio principal para realizar la reseccién, por lo
tanto estas fueron las primeras cirugias de la epi-

lepsia con orientacion funcional en Latinoamérica.

Alfonso Asenjo, el padre de la neurocirugia
chilena, publicé en 1951 una serie de 221 pa-
cientes con cirugia de la epilepsia®?, la cual fue
por casi 50 anos la serie mas grande publicada
en Latinoamérica. En ellos se incluian 96 epilep-
sias “per se”, la mayoria frontales y temporales
post-traumadticas. La serie tenia un 69% de buen

resultado en el control de las crisis.

La cirugia de la epilepsia del [6bulo temporal
es actualmente la cirugia de la epilepsia mas fre-
cuente, esta fue iniciada en Latinoamérica por el

Dr. Martinez en Venezuela en 1955, quien hasta

1972 habia intervenido 13 pacientes, de ellos 9
libres de crisis**. También hay series Argentinas
(Ghersi) y Uruguayas (Bogacz)®.

Mencion especial se debe hacer al Dr. Nie-
meyer de Rio de Janeiro, Brasil, quien describi6
en 1957 la amigadlo hipocampectomia selectiva,
a través de abordaje transventricular’®. Una varia-
cion de esta técnica por abordaje trans-silviano
fue popularizada a comienzos de la década de
los 80" por los Drs. M.G. Yasargil y H.G. Wieser

en Suiza®’.

Enfoques estereotaxicos fueron en usados en
forma pionera por los Drs. A. Basso y O. Betti
en Argentina®®, siguiendo la escuela de Bancaud
y Talairach del Hospital Santa Ana, en Paris,
Francia, asi como el Dr. R. Marino en Brasil,
con la callosotomia por estereotaxia®® y el Dr.
R. Zamboni en Chile*®, lamentablemente estas
técnicas no trajeron los resultados esperados y
han caido practicamente en desuso.

Cirugias resectivas en epilepsia como casos
aislados han sido comunicados en Pert (Rocca)*’
y Argentina (Ferrarese)*.

Dada la gran complejidad diagndstica y tera-
péutica, la cirugia de la epilepsia solo se realizé
formalmente en pocos centro en el mundo, hasta
fines de la década de los 80", donde gracias al
advenimiento de la Resonancia Magnética de
Cerebroy la introduccién masiva del video-EEG
digital, la cirugia de la epilepsia tuvo un renacer,
siendo hoy una probada herramienta terapéutica,
para los casos de epilepsia refractaria a medi-

camentos®. La epilepsia del I6bulo temporal es
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la cirugia mas frecuente y ademds la con mejor
resultado, esto avalado por estudios prospectivos

y aleatorios.

Es interesante senalar que en los centros mas
importantes de cirugia de la epilepsia del mundo
trabajan destacados epileptélogos latinos, como
es el caso del Dr. Hans Liiders, quien nacio en
Chile, estudio en la P. Universidad Catolica
de Chile y quien fue jefe de Neurologia de la
Fundacién Cleveland de Ohio, de igual pais y
universidad fue el Dr. Luis Felipe Quesney, quien
trabajo por largos anos en el Instituto Neurolo-
gico de Montreal y falleci6 el afno 2004. El Dr.
Rubén Kuzniecky, quien nacié en Panama y es-
tudié medicina en Argentina, es el co-director de
epilepsia en Nueva York y autor de importantes

textos de Resonancia y epilepsia.

Historia del siglo XXI:

Pese a que la cirugia de la epilepsia tiene mas
candidatos que los aneurismas cerebrales y sus
resultados son mucho mejores, ya que optimizan
la calidad de vida de los pacientes y permiten
su reinsercion laboral o estudiantil, actualmente
s6lo pocos paises en Latinoamérica cuentan con
programas formales de cirugia de la epilepsia
y con publicaciones: Argentina, Brasil, Chile,

Colombia, Guatemala, México y Uruguay.

De los paises antes mencionados, solo Brasil
en Latinoamérica cuenta con un programa gu-
bernamental, que apoya centros Universitarios,
estos centros cuentan con todos los recursos
humanos y materiales, para realizar todos los

tipos de cirugia de la epilepsia y el gobierno
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paga una suma fija por cada paciente. En Brasil
destacan neurofisi6logos de gran prestigio que
trasciende las fronteras de Latinoamérica, como
son los Drs. E. Yacubian, A. Palmini, F. Cendes,
A. Sakamoto, C. Guerreiro, M. Guerreiro, .
Lopes-Cendes, J. Da Costa, C. Silvado, etc y
neurocirujanos como: R. Centeno, A. Cukiert,
E. Paglioli, H. Machado, etc.

En Colombia hace largos anos el Dr. J. Fan-
diflo fundé el Hospital de la Liga Colombiana
Contra la Epilepsia, en la ciudad de Cartagena
de Indias. En este centro se realiza el diagndstico
y tratamiento quirdrgico de la epilepsia, con un
alto estandar y a bajo costo, gracias a un gran
esfuerzo de todo un equipo de trabajo sin fines
de lucro*. También actualmente Bogota, Me-
dellin y Pereira cuentan también programas de

cirugia de la epilepsia.

En Argentina existen varios grupos importan-
tes, uno liderado por el neurocirujano infantil
Hugo Pomata pionero en la cirugia de la epilep-
sia en Argentina, otro centro de gran nivel en el
Hospital Italiano (Drs. W. Silva y P. Ciraolo), asi
como FLENIy otros en Buenos Aires. Ademds en
Cérdoba se comenz6 el primer centro Argentino

en provincia (Dr. A. Munoz).

En Chile se re-inicio por el suscrito el trata-
miento quirdrgico de la epilepsia es el Hospital
Clinico de la Pontifica Universidad Catélica de
Chile, en el ano 1996*. Este centro tuvo den-
tro de sus pioneros al Dr. C. Vera, formado en
Montreal con el Dr. Penfield en la década de los

sesenta, luego a comienzos de los noventa el gru-



po de neurofisi6logos se entren6 en Cleveland y
el neurocirujano en Bonn, Alemania. La cirugia
de la epilepsia naci6 en Chile en el Instituto de
Neurocirugia, que hoy lleva el nombre de su
fundador (A. Asenjo), este centro hoy cuenta con
un programa de cirugia de la epilepsia en nifos y
adultos. El problema en Chile, esta dado como en
mayoria de los paises latinoamericanos, en que
los gobiernos no apoyan con la infraestructura

necesaria a los centros publicos.

Actualmente el mayor centro de Cirugia de la
Epilepsia en Chile es Clinica Las Condes, la cual
cuenta con un Centro Avanzado de Epilepsias,
que realiza aproximadamente 40 cirugias al afo,
ademas de formar especialistas y apoyar a cen-
tros en Bolivia, Per(* y Ecuador, para desarrollar

cirugia de la Epilepsia.

En México los Drs. Velasco fueron pioneros
en su pais en la cirugia de la epilepsia, ademas
lideres en estimulacién cerebral profunda. Ac-
tualmente el mayor programa de cirugia de la
epilepsia es el Instituto Neurolégico liderado por
el Dr. Mario Alonso-Vanegas, quien ademas ha
formado a miltiples especialistas en cirugia de la
epilepsia con el apoyo de la ILAE. Por otro lado
existen centros nacientes en diferentes estados

mexicanos.

Actualmente la Comision Latinoamericana de
la Liga Internacional Contra la Epilepsia, tiene
una comision de Cirugia de la epilepsia, cuya
meta es crear pautas de requerimientos mini-
mos*, para poder desarrollar la cirugia de la

epilepsia en todos los paises que carecen de esta

gran y probada herramienta terapéutica*®. Ade-

mas de promover la formacion de especialistas.
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Complexity of pediatric surgery

= Early surgery = major risk
Focal resection 200 — 500 ml
Hemispherectomy 1500 ml - -

Hemispherotomy 500 mi

P
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Catastrophic epilepsy

[ Seizures 666,9/més
Refractory epilepsy Status epilepticus 40,7%

Progressive neurologic deficit
spastic hemiplegia
Developmental delay

Behavior deterioration
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= Which technologies?
a Neuroimaging
= 3T, DTI, spectroscopy,
fMRI, spect, MEG

a Surgical tools

= Neuronavigation

= Endoscopic techniques,
ultrasonic aspirator, brain
sonography
Robotic surgery
Minimally invasive
techniques, disconnective
surgery
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‘
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SPEC interictal / ictal
- l FDG PET / MEG - AMP-PET / fMRI
INTENSIVE VIDEO/EEG MONITORING

Pharmacoresistance

Clinical evaluation
Localization hypothesis ? MR screening
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= Invasive monitoring

a2 ECoG (acute monitoring)

o ECog + subdural electrodes
(chronic monitoring)

. i itoring in chi pileps) DIVERGENT DATA

o Indications Clinical Semiology , EEG, and
« Inconclusive Preoperative Data ~ Functional/ Structural imaging data
4 Normal or Non-specific MRI (HEED SFRETELD S
a Structural lesion — CD, SSW or multiple lesions (TSC)
= Seizure localization
2 Routine long term video EEG monitoring do not give sufficient data
a Video EEG shows noncongruent data
a Partial seizures and normal or nonlocalizing imaging data
. of cortex — i Cortical

1 Sensorimotor Mapping
a Language Mapping

(|

CHRONIC ELECTRODES IMPLANTATION

= ADVANTAGES . DISADVANTAGES

o Multiple electroclinical seizures
2 Morbidity (infection, edema,
registration

a More time for data i i y)

= BUT... a Elevated costs
a Avoid “exploratory procedure” by

0 2 surgical steps needed
having a precise question

10 Rubens Machado)

321



= Chronic electrodes implantation

= Surgical technique

u  Functional mapping
» Intra-operative monitoring

. Extra—operativ‘
»

Q Invasive monitoring

Q Brain stimulation

T |

Surgical challenge

Invasive evaluation
- Surgical techniques
Complications

1. Children are not small adults
Epilepsy surgery in children - goals

Temporal X Extra-temporal

Recommendation for evaluation (ILAE)
Indications for surgery - catastrophic epilepsy
Technology improve results?

mn Ruens Nacnaco

¢ = ———

Surgical
Hemispherotomy (24%) (128
SURGERY Temporal Lobectomy 117
Lesi tomy 102
1996 | Patients 538 VNS 49
23’1 5 Frontal Lobectomy 35
Posterior(par-occipital) |34
cortex
Callosotomy 26
Occipital Lobectomy 15
— Multilobar Resection 3
CIREP Children — Ribeiréo Preto
Ribeirdo Preto Medical School Focal Corticectomy 17
UNIVERSITY OF SAO PAULO
BRAZIL other|12
Total 538
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O Hemispherotomy - surgical technique

Delalande, 92
Vertical parasagittal
.| hemispherotomy x
(e S .
Y . .
— L~ Schramm, 94 »
7 \ - o
(&) @) gt ! :

| Villemure, 93
[———

Mathern, 04

modified lateral

hemispherotomy

m:hu Runens Macno

Surgical technique
Temporal lobe surgery

&>

Hemispherotomy

M:\’n ‘Ruters Machado

¥ 4 ——

1. Children are not small adults
Epilepsy surgery in children - goals

Surgical challenge

Temporal X Extra-temporal

Recommendation for evaluation (ILAE)
Indications for surgery - catastrophic epilepsy
Technology improve results?

Invasive evaluation

Surgical techniques

Complications

m:\b ‘Rubens Machado

e —————

Neurological complications after epilepsy surgery in children
CIREP - 503 cases

Transient Hemiparesis Hemianopia
1

Frontal lobectomy 2 Temporal lobectomy
Multi-lobar resection 10 Lesionectomy 6
Posterior quadrantectomy 2 3
Temporal lobectomy 1 Meningitis 3
Sagital sinus laceration 1
Callosotomy 1 i
Epidural hematoma 1
Lesionectomy (motor area) 6 It e e e 1

%:mm Vaco)
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General complications after epilepsy surgery in children

General complications Long term complications
(more than 1/patient)

el 7 Hemiparesis 3

Hydrocephalus 3
Scalp laceration 1

Mortality
CSF leak 5 brain edema/ infarction
Infection VNS site 1 Frontal resection 2
(explantation)
Osteomyelitis 3 Hemispherotomy 1
[ g—

o —
Complications of epilepny surgery in Sweden 19962010
a proapective, population-hased study

e Bt WD Rt Pra WD PN Bt ety WO PN
©4 Biins Waingn, 18, A0 4 ey Gt 18U

|

1. Children are not small adults

2. Search for predictors
Specific pathology

Incomplete resection

Anatomical lesion

Epileptogenic zone
Multifocal MR abnormalities
Prep generalized EEG abnormalities
Prior surgery
Multifocal resection

Epileptic abnormalities on post EEG

m:\m ‘Runens Macnaco

Etiology of cases operated at CIREP (RP) - 1996 to 2014 (n=
503 )

cD . 31%
Gliosis |

13%
12%

Tumor |

MTS
Rasmussen
TSC |
Porencephaly i

Atrophy

Normal :
SSW |
AVM

H:A&n Rubens Machado|
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1. Children are not small adults

2. Search for predictors
Specific pathology
Incomplete resection
Anatomical lesion
Epileptogenic zone
Multifocal MR abnormalities
Prep generalized EEG abnormalities
Prior surgery
Multifocal resection
Epileptic abnormalities on post EEG

ol Rubons Nachado,

=

= CV, 2 yaold, seizures since 1yo, automatisms, staring, refractory to AED. Operated
on elsewhere with worsening of sz after 2 mo.

seizure free - 2y

= SOP, 8 yo, seizures since 8 mo old. Sz fall to the ground followed by
tonic posture on the left, short duration, loss of conciousness. She
had wine port stigmata on the face.

»ﬂa Rubens Machaco

- - Hemispherotomy and pediatric epilepsy

Incomplete disconnection

Hemispherotomy
Engel III
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Hemispherotomy and pediatric epilepsy

Reoperation

Hemispherotomy

Engel I

w=m, Ruens Nacnaco

e ——

1. Children are not small adults

2. Search for predictors
- Specific pathology
Incomplete resection
Anatomical lesion
Epileptogenic zone
< Multifocal MR abnormalities
Prep generalized EEG abnormalities
Prior surgery
Multifocal resection
Epileptic abnormalities on post EEG

TRalo Rubons Machado)

= PLT, 4 yo, TSC, submitted to surgery elsewhere, sz persisted.

Invasive monitoring- grid and depth electrode. Engel | (1 year postop)

1. Children are not small adults

2. Search for predictors
- Specific pathology
Incomplete resection
Anatomical lesion
- Epileptogenic zone
- Multifocal MR abnormalities
. Pre op generalized EEG abnormalities
< Prior surgery
Multifocal resection

-_Epileptic abnormalities on post EEG
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CMG, 3y 7mo age, sz since 25 d age. EEG- hemi-hypsarritmia left hemisphere. Progressively
worsening. Video-EEG Dec 2014 - L Post quadrant. Ictal SPECT - Increased perfusion L rolandic +
TPO . PET - Hypometabolism L TP + L frontal. EPI conference - Disconnect L TPO. Sz since 2 day po

CD type IA

MR post op

Invasive recording
Hemispherotomy
Sz free since surgery (nov )

1. Children are not small adults
2. Search for predictors

3. Predictors of outcome on seizures
- Pre surgical variables
- Surgical variables
- Post surgical variables

mﬁa ‘Rinens Macnac)
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1. Children are not small adults

2. Search for predictors

3. Predictors of outcome on seizures
- Pre surgical variables
. MRI - unifocal lesion
- Older age at Sz onset
Partial sz

10 Rukbens Machado)

I ——

1. Children are not small adults

2. Search for predictors

3. Predictors of outcome on seizures
- Pre surgical variables
Surgical variables
. Temporal unilobar resection
Complete resection

m:mm Viechado)
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1. Children are not small adults
2. Search for predictors

3. Predictors of outcome on seizures

¢ - ——

Pre surgical variables
Surgical variables
Post surgical variables

CD type Il

Glial - neuronal tumor

el Rubons Machadol

PREDICTORS OF SEIZURE FREEDOM

shorter interval from epilepsy onset to surgery
EARLY SURGERY <5 years of epilepsy onset (Simasathien, Jehi et al,
2013)
EEG

MRI + MRI negative - negative predictor

early AED withdrawal does not affect long-term Sz
AED withdrawal outcome (TimeToStop group - 15 centres in Europe-

766 included)- Boshuisen, Arzimanoglou, 2012.
AGE AT Sz ONSET older age better prognosis
COMPLETE LESIONECTOMY /EZ

Bast, 2013; Boshuisen et al 2012; Cossu et al 2008; Chapman et al 2005; Dalmagro et al

2006; Jayakar et al 2008; Jonas et al 2007; Liava et al 2012 & 2014; Kim et al 2009; Krsec
etal 2013; Lerner et al 2009; Loddenkemper et al 2007; Paolichi et al 2004; Roulet-Perez
1 2010; Simasathien et al 2013; Tellez-Zenteno et al 2010; Tonini et al 2004.

|

PREDICTORS

Type of Surgery

OF SEIZURE FREEDOM

TEMPORAL LOBE

Poor outcome: MRI outside temp lobe; generalized Sz;
mental retardation; previous status; neg histology; postop Sz.

POSTERIOR CORTEX

Good prognosis: Older age at epilepsy onset; restricted
EZ; complete resection of EZ

EXTRATEMPORAL EPILEPSY

Good prognosis: early surgery; MRI +, complete resection;
EEG/MRI concordance, no APOS,; type Il CD

HEMISPHERECTOMY

Poor outcome: Bilateral PET abnormalities, APOS; CD
(hemimegalencephaly)

MULTILOBAR SURGERY

Cossu et al 2008; Dalmagro et al 2005; D'Argenzio et al 2012; Kossoff et al 2003; Liava et
al 2012 & 2014; Lippé et al 2010; Miserocchi et al 2013; Moosa et al 2013; Sarkis et al
2012; Terra-Bustamante et al 2007; Thomas et al 2010; Tonini et al 2004,

Poor outcome: Fronto-temporal / Parieto-temporal
localization; incomplete resection; preop aura; postop
interictal discharges

=\m Ruens Nacnaco

PREDICTORS OF SEIZURE FREEDOM
Etiology

CORTICAL DYSPLASIA Good outcome: Complete resection, MRI +, CD type Il

Good outcome: Complete removal of epileptogenic tissue
Tsc detected MRI & ECOG; regional scalp interictal EEG

patterns; agreement interictal x ictal EEG

Good outcome: complete lesionectomy; “strong”
GLIONEURONAL TUMORS  0siic indicator of Sz remission
RASMUSSEN Surgery X Immunotherapy dilemma
MTS “Strong”predictor of success; outcome similar to adults

Cossu et al 2008; Bien et al 2013; Gataullina & Dulac 2010; Kim et al 2009; Lerner et al
2009; Kim et al 2009; Krsec et al 2013; Rowland et al 2012; Terra-Bustamante et al 2007 &
2009; Tonini et al 2004; Tubbs et al 2005; Varadkan et al 2014

e |
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1. Children are not small adults
2. Search for predictors
3. Predictors of outcome on seizures

4. Improving the outcome
- Centralization of epilepsy program

= the big challenge
a  country with large disparities
demographic density
economic diversity and drive

social stratification

Peculiarities of Surgery in Children - National referral

RESULTS
(2005 to 2011)
urgery
886 VideoEEG
Others 4

1. Children are not small adults
2. Search for predictors
3. Predictors of outcome on seizures

4. Improving the outcome
Centralization of epilepsy program
- Time to surgery
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a Surgery should be indicated early
= Effect on brain development
= Early surgical intervention (avoid epileptic encephalopathy)

Age at surgery (1996 - 2012)
Hemispherotomy  sss 2012

N:ﬁc ‘Rubens Machado

e ———

1. Children are not small adults

2. Search for predictors
3. Predictors of outcome on seizures

4. Improving the outcome
- Centralization of epilepsy program
< Time to surgery
- Rehabilitation program

z : Hemispherotomy and pediatric epilepsy

Intensive mobility training and rehabilitation after hemispherotomy

Methods
Acute Intensive mobility first postop week
training 2h/ day 7 diw

reevaluation
30, 90, 180 & 360 days postop

Results: 14 children
-13 children walking 30 d after surgery
-1 child walking with assistance - 90 days -

| z : Hemispherotomy and pediatric epilepsy.

Intensive mobility training and rehabilitation after hemispherotomy

o]

12 d postop 11 d postop 12 mo postop

Hemispherotomy Rasmussen Encephalitis
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Thank you

CIREP - CENTER FOR EPILEPSY SURGERY
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JorGe GoNzALEz (USA)
SURGICAL TREATMENT OF TEMPORAL LOBE EPILEPSIES
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SAMUEL WIEBE (CANADA)
COGNITION, EMOTIONS, AND QUALITY-ADJUSTED SURVIVAL.
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PAtriciA BRAGA (URUGUAY)

EPILEPSY SURGERY AND RESEARCH: HISTORY OF A RELATIONSHIP AND FUTURE

PERSPECTIVES

La epilepsia ha sido considerada como una
ventana a la comprensién del funcionamiento ce-
rebral. Podriamos decir que la epileptologia clinica
moderna nace de la investigacion neurofisiolgica
y ha alimentado tradicionalmente, a su vez, malti-

ples lineas de investigacion clinica y basica.

La cirugia de epilepsia, por otra parte, nace
como una alternativa terapéutica para pacientes
con crisis recurrentes, sea en la época en que no
se contaba con farmacos, o actualmente, cuando
el arsenal medicamentoso resulta insuficiente para
lograr el control de las crisis. Este lugar pragmatico
puede ser artificial, y el divorcio entre la terapia
quirdrgica y las neurociencias basicas, resultar
enganoso. La cirugia de epilepsia ha contribuido
a gestar mdltiples lineas de investigacion, y sus
avances se intrincan mutuamente, contribuyendo
a la génesis de nuevos paradigmas, hipdtesis y

escuelas filosoficas en el area de la neurociencia.

Asi, recordamos que la cirugia de epilepsia,
eminentemente resectiva, proporciona un mate-
rial biolégico fundamental para la investigacion
fisiol6gica sobre tejido nervioso humano in vitro,
para la histo-patologia, e incluso con las técnicas
mas recientes, para la investigacion genética y
molecular del cerebro epiléptico. Por otra parte,
los requerimientos del algoritmo de investigacion
prequirtrgica han propulsado la investigacion
aplicaday el desarrollo de tecnologia médica en el

area de la neurofisiologia, la imagen estructural y

334

funcional. El desarrollo en cada una de estas areas
ha llevado a nuevos descubrimientos y preguntas
adicionales, desafiando constantemente los limites
del conocimiento en el rea. Son un ejemplo los
aportes de la neurofisiologia invasiva no sé6lo para
comprender la dindmica de la zona epileptégena
y redes epileptogénicas, sino aportando estudios
funcionales, in vivo, de conectividad y funciona-

miento de redes sensoriales y cognitivas.

En otra perspectiva, la evolucion de los pa-
cientes luego de la cirugia ha sido y es fuente
de investigacion. En primer lugar, en lo filoséfico
o conceptual, aportando a las definiciones y
criterios de remisién y cura de una enfermedad
clasicamente considerada como crénica en
forma ineludible. En segundo lugar, agregando
constantes desafios en la comprensién de la zona
de inicio ictal, los paradigmas de inicio focal,
zona epileptégena, red epileptégena, ictogénesis
y epileptogénesis. Finalmente, le ha brindado
nuevos horizontes a la dimension psico-social de
la epilepsia, ofreciendo un modelo real de ajuste
de expectativas, adaptacion y re-adaptacion en
el contexto de una enfermedad estigmatizante
como pocas, y con clara repercusion en la ca-

lidad de vida de quien la padece y su entorno.

La historia de la relacion entre la cirugia
de epilepsia y la investigacion epileptoldgica,
oculta para muchos, es patente y rica. A medida

que profundizamos en sus interacciones resulta



aun inabarcable. ;Cual es la proyeccion futura?
;En qué areas esperamos que haya un mayor
desarrollo? ;Es aln posible que surjan areas
completamente nuevas de investigacion? ;Qué
puede aportar la comunidad epileptoldgica

latinoamericana en este futuro?
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SAMUEL WiEeBE (CANADA)
THE AGE OF “OMICS” AND BIG DATA IN EPILEPSY SURGERY: HYPE OR REALITY
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MaNuUEL Campos, HELIO MACHADO, MARIO ALONSO, JORGE GONZALEZ
EPILEPSY SURGERY: FUTURE DEVELOPMENT
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