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N\ orxmsBnlulspoalsiuos

Seizure®n Alzheimer’s Disease

WA.UW.O83mIU quNsSWus

RUogUs:endNen MASBIOESAANS

r ANLIWNEMAaNS UMDNENAgIBavinU

unuh

Tsndalaiwes (Alzheimer’s disease, AD) Wulsafidnsidouann
Yosaned TKIoINMITIANIINALTTAN NN INNUYeIANDINANDLLAY
unnsaslugnuu3vu (cognition) WiafiBenin nmzauesden (dementia)
AUreRziianuunnsesulsnulaganizaudl agianuunnsed
fuUSvulszannsu lunendals wu nsldnnw (anguage) rwaninge
FuN13UIITIANIS (executive function) Wudy on1sns1amns
neFInenaznudnuaefising 1dun senile plaques (Ananinisazau
9949 B-amyloid (AR) Meusniwad) uaz neurofibrillary tangles (inan
nsazauvedlusfiu hyperphosphorylated tau neluad) lsadalyiues
Juavniimuliiosigaueannzanoudey fefovay 75" Tud A.m.2015
fsenudnuitisdalowediadu 46.8 Sumealan? Weswinlse
Falwesdrilvgnuludgseny (e1g >65 1) uarluuszimeainag vialan
funlturedduuggafiumnniu faufsamanisalldiaedsuaugie

daluyasiiuundulusunas
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Tsraudnilgtinisalvestsagefignlunguiigeeny Taslawznguidislonguinnin 75 ¥ ane
auesdeufuaunguesennstnludgeorgiinutessesanisavaenidonaues TnsAndusosay 9-17
vosamuaiviiliAnlsraudnludgeeny’ 99nn1sfnwuuy population-based case-control
study TauTmgthefifiengioud 55 Bluluasdionisinlaglifiadensedu (unprovoked seizure)
$1u 145 10 Wisuisufungumuau nuhlsadalue filunnudsswesnsiinenmsingsds 6 win’
unAnuiagnanisUssiuiiunaulavesennsdnuaslsnautnluitesalume saseunquiaurnisli

As3tadlUaudaUseiduRgIRUNIsT NN

SnenMmss:uinvovormsiBniulsnoaliBiuos

Tl A.e.2014 Snsfnumuivislsedalamesuazamzanendoniifianngdu ifiuarundes
¥pamsiine1nstn wazdielsadaluesiinnudssgainiinnzaueadendifanndu oo
amudsadu 3 i uaz 2 Whawdwu® nnsAnniiinsidadelsadalumeslasnsiugnsamn
(definite AD) WuAIIYNVBINIANDINTTNATeAL 10 f9 227 wazUszaaaesluauvesiiae
wflonsdnsmdmniAneinstnasausn’ © Tasenistndniianundsnduiionnsaueaden
luwduszanas 3-6 T udfinsfinuniinuheinmsdnannsafatuiounielndifesiurasnaniigie
Guflensanupaidenls’?

Uovaidaouoomsiinoimssniulsnaalsivos
MnuansAnymutiadefifiunnudswesnmainensdnluduisngud Hud

1. gfiGuilenmsaueaidion :nmsAnwmUALYNYRIIIMITngsTigelunguithesalues
ﬁLéiJﬁa’lmiﬁaumq 65 U (early-onset Alzheimer’s disease, EOAD)IG]EJﬁm’msqaﬁ%aEJaz 11994521
sdumiliorsanansnoduisannsnaneusmeiugnssuiinsanulungutae EOAD 91nnsfnen
wuAYNYeseIMIInTiesay 37-58 lunduifihefinaneviuguestu presenilin-1 (PSEN1)™, $ovay 30
Tunguithefifinaneiuguestu presenilin-2(PSEN2)", uasdoras 57 lunguifihusaluimesiiinandy

amyloid precursor protein(APP) duplication'’
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2. AMTULTBIN MTALDLFRN nuIgURnsaluasnstniiivguiielsadalyesaniulug
5288Y0IlIANTULTININTY YaNINTlUTEEEAUYRlIANITUANTULIIVRINILALDAFBNTUIN LY

AMULELIYDINSRADINNSTNIUNBnAILaDNAe 8

3. Nqu©IN139134 (Down syndrome, DS) 3MNASANINUIIAIIUYNTVBIN I AUBUTRULNY
gevulungu DS Nilenegelu tnvilaugngedissosar 75 lunquidae DS ideneaws 60 Yyuly®

wagaNMsAnwily A.A.2001 AnwigUle DS 91uau 68 518 wullungugule DS fdlnizauesdes
frnugnvesnistnasdissesay 84

Usannoimsiniulsnaalisiuos

nMsAnwlud a..1994 sausnUiedalewesnlasunsidadelaenistugnsen (definite
AD) $1uau 446 518 wullhenTiennstndnuau 77 Geeaz 17) 18 ludnnuiifioinsdnulaninszen
1961 (tonic-clonic seizure) feFaeag 89" luvariuen1sAnwmuinusenvonstninuseiigaee

Fran1ziLuuInai (focal seizure with impaired awareness)™*

ns@nwifeIiussaneInstnlunduredaluwesiidedniaiiosainnisitdadueinisdn
lugUhenguiliadanuauinunwnnggsnwsemananatsdsenis awieall 1. guiediuiunis
fiovnstnussumdnanesiuuuuiegd tngliflensindanszanliviulddanu Jensdinanameriu
91IMsvesnanadeiliaualidndsennistn, 2. fuwanesdeuddymauanudn vivlv
Ldanunsadualiunmdilald Snvisdnludidiumnnisalluvagidionnstn uwae 3. lsadaluwes
v a ¥ = & ! dl ° U Aa ¥ o ! < a I~
dnifaludgeengdulunguidssdmivlsanionisadnetndus Wwu aziluauviead 1saviaeniien

a [ 9 o Yo aa o a1 v
duasnu lWusu WWIﬂ@iUﬂ’]i’JUQQUV}aWﬂ
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nAUlWuhauovlulsadalsiuos

fuelsndalumesioray 14-57 faaulihauesiiund® snuiinundvesduliiihaussdrvlue)
fnvazfudnuazlisune 1eun slow dominant rhythm, diffuse slowing, 158 focal slowing® uaw
1INASANYINY epileptiform discharges lasawaz 2% NaN1SANYINUIEILNTANTIANU epileptiform
discharges I¥iuTumnasarduliihaussdusaesndtulundensiaunuinnnimieiuiidenia
long-term video EEG monitoring 1ag@1u15an51aWy epileptiform discharges lafeipuay 62.5%
finsAnwinuiniesas 20 maaﬁﬂwauau%"auﬁﬁ epileptiform discharges aziionmsdnadausnly
nasesndledamuluibuszeznaumlsyanu 2 1 anuddgyues epileptiform discharges Tug
Uedalewesiliivsy Rvedsaaudnunnew ( subclinical epileptiform activity) Ssliduida 210013
Anwnlul @.r.2016 wu subclinical epileptiform activity lugthedaluweslanesovas 42 (nguatuny
wuoway 10) warwuhiihenguiifinisonnesfuuivumnniinguitlifl epileptiform activity deity
tAfedenudiuigithendguionnldusslosionnstiontuin? desnannisdnelul @.m 2021 2053
AUaedalewes 34 598 Wulten levetiracetam(LEV) anunsavinlviminuaunsanu spatial memory

wag executive function ATulunquiUiedaluiwesii epileptiform activity™

wendridnoymsBniulsnoalBsiuos

JagunensiulinennsdnludUisdaluwesdilinsuuudn annuan1sfnwmuauyigiu
il 1. finnsanasves GABAergic inhibitory neurons®’, 2. n15ayauveas amyloid plaques finu
Tulsmgaloiues IlMeasn1syinuYesEULUASE18NI9SEULUUSEERAAUNRZ Wy vl inhibitory
interneurons vieuAaUnd 1usiv, 3. Msanasveseulesl choline acetyl transferase vinlauga
Y93 TANIUUTEAM (neurotransmitter) AnUnd®  nalninaduazdanalviaussvesiUiedalyues

AN network hyperexcitability kagtAnn15TNALLN
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mssnu

Tutligtudeustvesnsduldertutnlulsedaluwes fe Weldasunsitadedndulseandn
dwsugtheniiennstniieanilnsauasgUisinganyu subclinical epileptiform activity lnglidl
UsgiRonstnaistuldendutnuield delifirmaulaiuudn

v

N15:80NTUAVDILINUTNANUILFULTIFYNAITAILIDG F9T

1. Uszianenmsdn gthednilvigfionnistiamed (focal onset) wavanansanussednings
ﬂi%@!ﬂ‘ﬁﬂﬁ? (secondarily generalized) @Ehﬂiﬁmmr{jﬂaaﬁﬁﬁmwﬁqmmaaﬁmmﬁﬂLLUU generalized
onset I Tngianzogibsluszor uussesamzaneadon, lunguenmsni, idelunduifinesaluaes
fiflamaduiusfunisnaneiusmeaiugnssy SefUhenguiinasnuennis myoclonus $audae
Faunslieniudndsdessednsy Senfusdnitenariiliennis myoclonus ugas ldur amotrigine(LTG),

carbamazepine(CBZ), phenytoin(PHT), oxcarbazepine(OXC), gabapentin(GBP), Lag pregabalin(PGB)

2. msvanidssnsldentudniifoinslifisUszasdivinlienisvesnnvansudeungaasle
mf‘ﬁ’u%’ﬂﬁmmamﬁummm‘iﬂﬁﬁmmmmws'aaé’mﬂ%mu laun topiramate(TPM), zonisamide(ZNS),
carbamazepine(CBZ), benzodiazepine(BDZ), phenobarbital(PB) uaﬂmmfmﬂ&ju BDZ €y@nu1n
viliAnAzie (delium) uaziiuaudssuesnsdudnee Jamsnanidesnslden BDZ Tugihe
nduil MnmsfnudszAvBnuazennslifisUszasdiAiuanuunnsesiusSeniluithedaleaes
fiflsaaudn Wisuifsuszninenguiild levetiracetar(LEV), naudildf LTG, nauilld PB, uaznguifile
Salwosnlidulsrandnuaslailildotudn Aamuliumm 1 Y wuinguillden PB TotRnisalves
o1mshifisUszasdaedian wufevas 43 uaznguilld PB finsanasssiuuIuuanniigase® ainns
Anwinanislien valproate(vPA) Tunguitaesdaluiue fonisiudsuntases brain volume Aan
71 12 1fou nuinguiild VPA fidnsnisanaswes hippocampal volume Wag brain volume 1nnn
nauitlalléldon® uenannidfimsld vea fetetsdinmoinianszaunsyane (agitation) lugithengudl us
PNMsAnwnud VPA llanunsatisanvselesiueinisnsziunsenelugUledaluwesudegila™

AatuamsseinseTanislden PB wag VPA ludthenquiliguiu
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3. sdinsgianmsifnuiseeduseninendudnivendungUlelasunaslsasiuvesiae

!
4 = o

Wesnnlsadalawesiialunguiateny Juinilsasiunaslasuenduuenaineriudn aeudnduses

9

v v

nsuisemshinslssasavaseniuiniagnssnuden1ssnwilsnau waznisiinufisenseiuiuendu

4. viang1uNMsAn Insfnwndnaningafedtiunisidendudnlugilsnduiitesuin®
fieanilan1sAnwiuuy randomized controlled trial 1wl A.4.2010 Fans@nwiilnudn LEV, LTG
wag PB fiusgansninmiuaue1nsdnlaliunnaneiy winguild LEV Innnuaiunsasudiyuisn

wagnauily LTG fe1nsduasinauu®

asu

Lsadalwaesiiiumnudswainisiineinisinlaeeniznguisuiionnsausadouiloniytoy
wazluszeryineveslsa auyigiunalnnisiinein1sdniinainnisaevesadluauaalvinliiin
ANUAAUNAYBIIIIINITYINNIUYDITLUULATEY 8NN T UUUTEAIMUA ANAYaIaTEIN U SEam

udLARAME network hyperexcitability #1vile1A15TnATIN

& Y ‘ﬁl

nitdvonistntugUisdalamesaiuanuduinuawnmddsnuiioinduiedruaunile
fionmstnuszunndnanziuuunead tnelidensinsanseanliiudan, fUisaneadeusidym
auanud ilildanunsadnaiunndilale Snviananeasslififiiumenisal waziiinlugaen
= & ! = o U aa £ o ! ::l' ! % aa o 14
Fadundudesdmiulsanionseanedn mydwsandulihatesansativatuayunsidadels
wagn1sasraraulnirane s ensianuy long-term video EEG monitoring anansaiiuauly

Tun1smsranu epileptiform discharges

mslfentuinduiinissnemdnluithonguilaeddefonarsyszmsfinsiunfiosanlunis
denwiaveseniutn lawn Uszinnennistn, emislidiaussasAveseniutnlagianizenfiudnuisuie
vilARamLUAmsesuUSTIUeIine n1shsTunasifineudswesnsvndaluggeoy, main
U etussnineniuinduduigiieldsuuasisasnmesiine uasdflsdamdngiuannsanm

v a o

FegafiTruaudriatugUlengudl
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otosensitive epilepsy

WA.WY.NUSOSSTU NATYDYODF

andBIWUS:andnNen MASBININISIOBAIENS
ANLIWNEMAaNS UADNENAgIBavlinU

dusuaud1An e Photosensitive epilepsy® ? W @snsaAnula
Ju 2 nqulug) Ao

1. Epilepsy disorder associated with photosensitivity Aolsaaudn
fiffthefionsinaudnuasnsnatnuesiilseaudniiug uazdsilona
Fnlsmniinisnszdunsaeniainuas videdlevhnsmsanauluiiaues
(Electroencephalogram-EEG) uonanagnumuiaundvesnszialihaues
Tuvsndurdenumudnuafisenululsaaudniiy vaei intermittent
photic stimulation (IPS) 2¢8iN3MUALBILUY photoparoxysmal response
(PPR) ¢1e) éﬂaaﬂduﬁéaﬂmﬁ%Lﬁuﬂﬂaaﬁlﬁm%’mﬁu genetic generalized

epilepsy (GGE) vise dnaglunsgy epilepsy syndrome

2. Reflex epilepsy ﬁﬂaaﬂfjuﬁwﬁaaaz 2-10 vaslsrandn 019l
a1nstnlannvainuatedadenisnseiu INin1snTEAuNIemI (visual
stimulation) wagsn¥i1 EEG wazdiniavh IPS fihenduiifagny PPR 16
wuiu fiaslundu reflex epilepsy tunuldtiosnilunguusn uaznwuls
1NNITUNANE

Interesting Topic |
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wil photosensitive epilepsy aznulalugUigaesnaunanars wi photosensitivity §4a1315a
wulslugtenga neuropsychiatric disorders wagdsannsanulduszanudesas 0.5 vesnuily
Fednlvapduteumemdaisfiyaeamaiuliinedennsinls Flulsenisudomesugldanniade
MNAIUENTIY (genetic susceptibility) Fojudnuazes PPR Sulnanedaseiiiinnuieades suldun
e 918 efutndldu uazlademaiusnssu

AOWIAUNGA PPR Ansoowuoin EEG s:hdwmsr IPS ennsnnuolaidu’ °
« Grade 1: WU occipital spikes
« Grade 2: WU parieto-occipital spikes and biphasic slow waves
- Grade 3: WU WUSNWULYDY grade 2 AfinIs spreading U frontal areas

« Grade 4: WUANWUYDY PPR grade 3 713l spreading E;I generalized spike/wave discharges
%39 polyspikes/wave discharges waziin13Anw91na11i1anyazv0d PPR grade 4 9zLAevo9nu

epilepsy lﬁmﬁﬂﬁEjﬁ uaz generalized PPR iU19A59919138n photoconvulsive response (PCR)

Epileptic disorders associated with photosensitivity*

Incidence 484 photosensitive epilepsy TuUaglmilsmautnatnnisdnululseimadangy
Tnomazegiusvanusosay 2-10 uazamgniiunniigaaznulungy genetic generalized epilepsy
(GGE) syndromes feagaitiu juvenile myoclonic epilepsy UME) wulasesay 30-90, childhood
absence epilepsy (CAE) wula3aaz 18-40, juvenile absence epilepsy JAE) wuldseuas 8, epilepsy
with grand mal seizures on awakening wul@3esay 13 wag benign myoclonic epilepsy in infancy
(BMEI) wuldSasay 10 Wudu dm3u focal epilepsy tuanunsanudnuazidu photosensitivity ¢
usiliivoy

uaﬂmﬁamﬂﬁ?u QJ‘U"JEJ Dravet syndrome, Lennox-Gastaut syndrome gz myoclonic absence
epilepsy Aaunsanu photosensitivity 16 way PPR ETQWUIuﬂEjsJIiﬂ progressive neurodegenerative
disorders U neuronal ceroid lipofuscinoses (NCL), Lafora’s disease, Unverricht-Lunborg disease

wag mitochondrial disorders i myoclonus epilepsy with ragged red fibers (MERRF)

Epilepsy Digest 2022 Q



PPR inszAuvinliiAin EEG AReUnRuaz/v3e To1n13tn lnsemstninuliuensssdueinis
dntuguuuuinvesUaelu epilepsy syndrome tus usfanunsenuluguuwuudug 19 sunuuveteinis

v A Y .:4' & ..
Fnimulsunnignda myoclonic jerks

Pure photosensitive epilepsy

lauA eyelid myoclonia absence (Jeavons syndrome), idiopathic photosensitive occipital
lobe epilepsy uag early-onset photosensitive absence epilepsy lngluafnaiatinisnerguusnlsa
nauileananiuegdulustagiudiodnlsalunguiliinnusiaiiios continuum of epileptic disorders

a5V Jeavons syndrome Hulidnwazein1sneadiinfidAy 3 Usens Ao

1. Eyelid myoclonia with and without absences: @sanwagnulafon1sNil jerking ¥e9
eyelids Inee1ail jerky upward U89 eyeballs wazil retropulsion of head 1nil mild impairment
of consciousness Nazfia1ll eyelid myoclonia with absences enstnaulvaiindunansaisneiu
wazdNARTUYUTNAUA

2. Eye closure-induced EEG paroxysms (epileptiform discharges and/or seizures)

3. Photosensitivity

#10819v84 EEG Tu Jeavons syndrome vasiUaslunmsauavassdnusunainuuaniiaseasidennail

O | T Ty PR Nt 1o %) Gt st Xm e TR R RS | S e oo 1 | R e h A

Fp2-Ave 5 i e

F8-Ave MWWWM

o U AN G PN ARSI K 1 N

s PN PSR G W i ) N

(o727 "L O NONUN PRI U NIE S AU DRI il ! r ’

o O N Y AR L W WW\N‘V\W
Caave 1 (' \ f .

PaAVe 3 A A A v '. & A
T M VWSROV VOGRS WIS

C2AVe b rnen e}

PzAve At )

Fpi-Ave

1

F7-Ave P AANA A A o

h u (IR v NS A

i |
AR NN o, NMWMNWWMMNW
e

ECG A~ I § SRS R i S |

o e o S A R e

A 1 uanspaulviiaueaniianvesy generalized irregular fast spike/wave discharges, maximum
posterior regions AMULAAST sensitivity 30 uv/mm FUlgnduauaziien1snseanvemlaniaz
fnsazUndswzludumngs

Epilepsy Digest 2022 @



7 PHiter: 0 NotchFiter: S0 P Fiter:0.50  Current epoch: 020 14m 425 ‘Study start: 08/08/2019 08:56: 10 ‘mmmmmgn Recorded duraton: 02h 00m 24

Close Eyes tic Frequency change
10:58 30\Hz

gt 11003

MWM/\,MMW

Fp2-F4

A# 2 wans eye-closure induced EEG paroxysm laganwaizues EEG Ainutduleiis eye-closure
sensitivity (black arrow) wag fixation-off sensitivity (lilauanslun nd) Awueansdl sensitivity 30

I | I e T T Y T T T T T
Fp2-F8 | ’
F8-T4 o

TE-02 ety A A A A A e AN NN it WO ANATA N Ao A ANt s

Fp1-F7 .

F7-T3 A

T3.T5 PSR U

7501 | A SURIN

Fp2-F4 L AL L )
Fa-C4

C4-P4

P02 | EWVRIUNON VSIS I /) GRS VY S SO

(Fp1-F3 1 v - Ve
F3-C3

C3-P3 A

P3-01

ECG 1 N | —}— (SIS U= R Y I S PN Y EENGHS IR B VW I RS N R N I I S O K e

oz o+ [F MUK S WM BAEH: e «

29 3 uans interictal epileptiform discharges MAUAIU posterior head regions AMWLERAIT

sensitivity 30 uv/mm
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Pathophysiology of photosensitive epilepsy @einfnanuaisiase

1. Ictogenic properties of photic stimuli wusuasiidy deep red band (680-700 nm)

niugruasfinszduliiine nisdnla wenantiu high-contrast UeIuasingzsu AUATOILAS

I ¥

fInseAu (15-25 fedundl) NnIeRunemiEesdne andadnnsesu wazguiuy (pattern) Alutlade

q

AARYLAYD1AEUNUSAY retino-geniculo-striate pathway RNGHEN G

o

2. Occipital hyperexcitability fnnsfinwnfgaiu visual evoked potentials (VEP) TugUag
photosensitive epilepsy WUINAANEURUSVOINITIAA intrinsic occipital lobe hyperexcitability

wazAURAUNRYDY cortical gain-control mechanism M1a¥a5u1e PPR 19

3. Cortical hyperexcitability and network level changes beyond the occipital lobe

Genetic association

lufitfasuasd Ui photosensitive epilepsy fidadedusvainisiionnistnlageninauialy
La¥9193¢05U189N autosomal-dominant transmission wsitlasantudagiuaiusineliu genetic
984 photosensitive epilepsy §illinnn dslaianansasey major gene e dn13na1fis CHD2 gene

mutation Tu QJ‘I'JDEJ generalized photosensitive epilepsy syndrome U Jeavons syndrome

Treatment

n3SnwEUengs photosensitive epilepsy ﬁ?usﬁuﬁummgulmsuaamﬂﬁsuaaéiﬂaEJLLasmj:u
voslsnaudniiieados A ddusuusndensenumanidouasiiinnszduaen mnlaiity erfudn
flanunsadenldlaie valproic acid (VPA) Ssanansaan spike/wave discharges MAntuann1s
hyperventilation vidaiintutes us VPA azlilan spike/wave discharges fina1n IPS UanaNTY

f51891un15ldenfiudn lamotrigine, vigabatrin, levetiracetam TugUaenaudivunuy

;:Jﬂaaﬁlﬂu photosensitive epilepsy 71LAina1n Jeavons syndrome 9zWuU11UINNIIAIIVO

AUreillonadunguiinesaeiudn (drug resistant epilepsy) wazfeIn1sNssNYIRAATH

nsUesiulusunuuduuenmiloaneriudn Ae mslduiuleeidenldiaud vila blue Z1 lens

FILAALAIAIUD 550-700 nm
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‘Sur‘%‘gical candidate in infant
with epileptic spasms

Wwoy.oxmws IIinmuona | wA.uW.asdA 3sosstu

anvlsns:uuUs:aNdnen MADBSININSIOBAMANS
ANUSIWNEMAaNSASSIsWENUA

v =3 a A a o
Q'U'JEJL@IﬂViQJJQIV]EJ 81g 3 DU HUANUT 2. UATUIYN

[

9INFAAR:  TNUINTU 1 AUAT ADULITN.

Usedadagiu: 01g 1 1oy vuvuauaURgiinTEANINYMLUIUYT 2 19
Meen 1-2 3uni wdleus dnueslunawnn 1Wugee ywasuUszanas 10 wiil
fuae 1-2 ass vaflonsifniad dnifundeiuueuliy Ussanu
15-20 unit videmauiaiug Indudu feuflenntsqundn laiddn laidu laisild
laifioounse adunnlamig fu siomensuiinntiu fornsdnuasiy
YuazUszana 10 Ay Tusunisinuilsmerunalndtu Téumssne

e Vigabatrin 150 mg/ke/day AX@IN1STNLA

2 dUaninounnsn. de1nstnnsennuuuundnegie laliued

Phenobarbital 10 mg/kg/day Mé’qmﬂﬁu@ﬂ’m%ﬂamm

1 daminouunsn. 101n158NNTeANUNIIIEUINTY VodIRY

115UNNSSNBIFBNLSINYIUNARI I
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Uszinann: Term female newborn, G4P3A1, GA 39+3 wks, NL, BW 3,380 gm, no complication

Uszaansaunsa: lilusyinlsrautdnlunsauns?

MSODS 1oMd

V/S 1 BT 36.9°C, BP 72/32 mmHg, RR 40 rpm, PR 132 bpm
BW 5.17 kg (>Po7), Ht 55 cm (Ps0), HC 37 cm (Pso)
HEENT: AF 2x2 cm, PF 0.5x0.5 cm,

Neuro: Alert, active

CN: pupils 3 mm RTLBE, can not fix and follow object by observation, no facial palsy
Equal movement against gravity both sides, normal tone

DTR: 2+ all extremities

Clonus: negative both sides

BBK: positive both sides

Skin: no hypopigmented / hyperpigmented macule

Others: unremarkable

asudrymUrymuovujuod

1. Unknown onset epileptic spasm
2. Focal onset left clonic seizure

3. Visual impairment

WaMS&YMNSIDIWUIAU

Blood chemistry: unremarkable

VEEG monitoring: abnormal EEG
1. Spikes, right occipital

2. Continuous slow, right occipital
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3. Focal seizure, ictal onset arising from right occipital region (02)
« Clinically, eye deviation to the right then behavioral arrest, eye blinking followed
by random jerking all limbs
« All electrographic/electroclinical seizures began with rhythmic theta activities followed
by spike and wave complexes over the right occipital (O2) region then spreading
to right temporal area (T6T4), sometime bilateral hemispheres, with evolution

pattern

Fp1-F7 :
FT-T3 W)
375 W\» y

1501 %WWWWWWM
Fp2-F8
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MRI brain epilepsy protocol: Abnormal thickening of cortical grey matter with blurring grey-white
differentiation and associated abnormal sulci and gyri pattern at right cuneus gyrus of occipital

lobe suggestive of developmental cortical malformation at right cuneus of occipital lobe

T2 FLAIR

MmsJuvad

Focal cortical dysplasia (FCD) at right cuneus gyrus with drug-resistant occipital lobe epilepsy

MmSssSnu

IguSuifinenfudn Clobazam 2 me/ke/day, Phenobarbital 10 me/ke/day, Valproic acid 47
me/ke/day wazU3nndasunngszuulszamiioUsediuEonisingn

Operation: Right occipital lobectomy

Pathology: Focal cortical dysplasia type la (ILAE 2011 classification)
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NISNUNOUDSSIUNSSUNINEDTOD

a o

81M3¥NUUU focal seizure Tugthesell TanwasiauiEes eye deviation #t@1305U1elaain

1. Visual aura 2101598 FCD 9 right cuneus gyrus ¥4 occipital lobe Uil Brodmann’s
area 17,18 envvhbilionnisthdeudn Wu flashing lisht dd1ae ndeuilluauanen ieanvangde

AIUBIIUTAT I IUAIUATITUAY lesion 16

2. Ictal eye deviation Feuvadu’

2.1 Contraversive epileptic eye deviation %QLﬁmmﬂﬂﬁu%ﬂﬂisﬁu frontal eye field 7
frontal lobe HUlU7 superior colliculus, vertical gaze center wag horizontal gaze center il
fnsimaeulimvesmluaiuasstnuiuiid lesion LU saccadic eye movement K1U cortico-superior

collicular pathway 1lAfU versive seizure

Posterior parietal cortex
Frontal eye field

Caudate

nucleus
- Superior

__— colliculus

/ )
Substantia Paramedian
e
nigra oS pontine
reticular
Vertical gaze center formation

2.2 Ipsiversive eye deviation tAnAINAAUTNYN temporal eye field %ﬂaguiﬁﬁnm middle
temporal (MT) tkag medial superior temporal (MST) complex %ﬂﬂ?Uﬂm’liLﬂﬁauim‘uawnLLUU
smooth persuit ¥1114il eye deviation Tuauieanu lesion wideuinuly seizure semiology

va el
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F I fiel
KOniays field Temporal eye field

Extrasmate
cortex

Striate conex

/Cerebellum
(floccullus

Dorsolateral & vermis)

0 w"""ﬁ"‘” nuclel  yertibular nuclei

lusinues seizure outcome o9 UENINIE occipital lobe epilepsy” MlATuN15$NK
PAUNITHIAR IN1SANYILUL systematic review and meta-analysis #U313l postoperative seizure
freedom 65% lneUadeniinasianissnulawn e1giitesndn 18 U dwa MRI brain ARAUNA wazdl
. . a [ < o a a ! va v o o/
pathological focal lesion lngBarndnsnwisy nan1s3ns8ed wagnuin 57% vesauldidniunissnm
Tnensidnasdidgymnisuesiuauanla

Learning points

1. Epileptic spasm anunsalulasis generalized, focal wag unknown onset Tnglusiadl
fueedaunduluAdnlanu focal onset wiiasaniiauaalunieuvazilainis wag EEG / MRl Anu

AuRnUARLTY focal structural abnormality

2. Ictal eye deviation awnsatdulevs contralateral (versive / saccadic) wag ipsilateral
(smooth persuit) IﬂEJELuE:\Tﬂ’JﬁJiﬁaﬁLLamﬂﬁLﬁuﬁﬂ seizure semiology MLARYN occipital lobe epilepsy

il symptomatogenic zone USLI8d temporal eye field

3. N135n®" focal drug resistant epilepsy 713 concordant initial data (seizure semiology,
ictal onset zone, lesional zone) @13alANTSNEINEAIIHGA lesionectomy 19 Ineran1sshw

ADUTNNR waznzuvINdauen THdRuAnaztoenitluging Weswnd brain plasticity
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Interesting Case ||

ermicrania epileptica

WIY.WSaoSsA IUhaohsny

lwngus:ouusiogon ouanunauisn
llwunus:anndnan sw.ws:uonnIinan

HUrevelnerene 48 Y anlimmms
21N1581ARY: NSINTEANTIIR 1 AT NOUILIINEIUIA

Uszdadagiu: 1 Wweunsuinlsameuia fUieiiennisuinfsyeusion
enes Uanmed (Pain score 6/10) Augn Paracetarmnol w&91n13UIn
Asweitu Lifaduldsindae Somsdiunmlaunidug meq dnvae
unmmgnsaiedeulm delildnmanunssdy fhdenisdsnann

1 d‘ =
NOUNITUINATE

2 &amineuanlsametuia ennstindsusduainniu (Pain score
8/10) lilastanguusaduinnnou vansinsevazyszanm 2 Falus
Augn Paracetamol 91Mstndswylinan aduldsiudae Wuueads
flondeu 2 n¥s masreflsmenuaddadeuasSnuuuu Myofascial pain

|dg
syndrome 8115 hiATY

3 Yurouslameua frhefenmsinindanszaniteia wiu 5 uni
vourdnlaisansda vdatniionnisdvau Lilidaanevsegaasesin §Uie
liinefornisiuiiindeu guiddsmeniaiud Uasldsunisinw
filssweruatsyirdamiauvenils CT Brain wu small cavernoma at

posteroinferior of right temporal lobe wazdIRINDFUNITATINLLG
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Uszdnann: filsausydim ludiuludengs UaseiRvauaslsanisssuudssam Uasisameiugnssy

luaseuasy UiasuseiRguuvisvisenugs

UszaReNsuUsEnIu: Simvastatin 10 mg 2 iinnauueuy

MSOVSIVME:

Vital sign: T 36.8 C, pulse 59/min, RR 18/min, BP 123/81 mmHg
General appearance: Alert, good consciousness, not pale, no jaundice, no cyanosis, no edema,
no dysmorphic feature, no neurocutaneous skin lesion

Nervous system: No focal deficit

asudrymehnryuovujuod
1. First episode of generalized tonic-clonic seizure
2. Recurrent episode of occipital headache with abnormal visual phenomena for 1 month

3. Small cavernoma at posteroinferior of right temporal lobe

WaMSavMNSIDIWUIAU

Electroencephalography (EEG)
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U A WUANBAEUDY electrographic seizure Fafldnwazes low amplitude fast activity (arrow)
Bunuiion right temporo-occipital region (T6, 02) Mniaasuudandy high amplitude 13-14
Hz activity w1y 25 3ufl Sevadugihedensunsysuinurenes uasnmadeuln, 5U B uay
sU C uanselectrographic seizure Wanaruly 20 3uit way 40 Funfinudidy
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Brain MRI:

Small cavernoma at posteroinferior of right temporal lobe (arrow)

msJIAstRYUodia:msJduvad

i{ﬂfssmaﬂfﬁﬂsﬁammﬁwzu‘%nmﬁ’]amaaﬁﬁmﬁuﬁ‘ﬁumﬂﬁumwm?{aulmﬁﬂﬂﬂatﬂm e
thunou 1 1oy Aldanunsasnuidesiudivin deungUasdienisdnauan annsnsiasisnie
wazna Neuroimaging haiaunsaasuieeinisuindswerea Uelddnian wianuan1nsia
ElectroencephalographyTuﬁumzﬁ'i{ﬂuaﬁmmimmﬁiww%L’Jm}ha‘waaLLazLﬁuﬂWWLﬂﬁauiwaﬁmﬂﬂa
Wy Electrographic seizure from right temporo-occipital cortex area viligUaglasunisifiade
focal epilepsy due to intracranial cavernoma $3ufUATIE hemicrania epileptica waglasun1ssnw
18 phenytoin 300 mg/day wé’qmﬂﬁ'jur;jﬂualziﬁmmi%’ﬂ%g’]LLazlm'wumm'iﬂamﬁﬁmi'mﬁ’uLﬁumw
\ndeulmAnunfAsn
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NSNUNOUDSSIUNSSUNINEDTOD

amstandswzluonisddginulivesunniianeinsmiaiigthednansunssnulues

anidu lneanunsafialaannvaeanve Jednlnginagliseuswasussmlulaes”

Ispaudnidunilanizanuldusy wuin 40-60% vasruldlspraudn TensuindsweNdunus

¥

[N v )~ o = 1 = Aa & vyyve <i(9)
ﬂ‘USU’NL'Ja'WlHﬂ'JFﬁJ@"IﬂWTUﬂ ‘?j\‘]a’]ll']iﬂLLU\‘]‘UigLﬂVﬂJ@QEﬂﬂ'ﬁU’J@ﬂ?@zWLﬂW‘UU‘l@@Qu

1. Preictal headache @8 naufiilenn1suinfsyzinanneusIn1stn wu
« Epilepsy with migraine

« Migraine aura-triggered seizure (migralepsy)

2. Ictal headache fia nguiten1sUIndsweludruniweseinisdn 91n1sunfsyeaziniy
YuellonNs?n wagen1suInfsweasmelullegUliengntn wu

« Hemicrania epileptica
3. Postictal headache fia nau#19IN15UINATYEAATUNIENEIIINEINTTTN

4. Interictal headache fia NguIoINTUINATYERALDINTTNIATUAUALTIIAY

Headache 35%-65%

Migraine 15%-45%

Peri-ictal headache 40%-60%

Interictal No headache
Pre-ictal Ictal Postictal heagche
re-icta cta osticta o
5%-15% 3%-5% 10%-50% 25%-60% 2087
Seizure, ictal No seizure, interictal Seizure, ictal  Time
Epilepsy

Figure 1: Timelines for headache and migraines in epilepsy. The numbers represent head-

ache prevalence in epilepsy. (fis11: Caminero A. et al. Links between headaches and epilepsy:

current knowledge and terminology. Neurologia. 2014)
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Tutheungaunsanuen1suindseelauinnd 1 Ussuan (Figure 1) wenanilfalivnie

AnalmAnvalsrautnuazainisulInfsesiusmeniu (Table 1)?

Table 1: Diseases that may present with headache and epilepsy.
 Metabolic disorders * Brain tumors
« Alexander disease * Head trauma
« Neurocutaneous syndromes « Post-traumatic syndromes
« Sturge-Weber syndrome « MELAS syndrome
» Tuberous sclerosis complex « Idiopathic childhood occipital epilepsy
« Vascular malformations (AVM, cavernomas) of Gastaut
« Infection - Idiopathic photosensitive occipital lobe
« Cerebral abscesses epilepsy
« Post-meningitis syndromes « Familial hemiplegic migraine, Episodic
« Hydrocephalus ataxia type 2

Pre-ictal headache

v = a o 1 LY 1 L% = PN a ‘29‘, M Y &
Atheaziionstindswetunneweinistnediees 5 wiil Inefienistindsweililadu
drumnilavesestn anansanuld 5-15% lugdlelsraudn dnwurveseinistindsuvedilugiia
a Y = o c{' )~ 1 a ! v !
UShamtnin e laefl 36% doin1stinrdievinfsuelunsuy wiain1stinasguusatesndn
Welusnaunvndsyeilusudeatuganiiadn (epileptogenic focus) Tuauld temporal lobe
4 QQIJ o v 1 [ o 4 =]
epilepsy (TLE) uananniinsinwilspaudnaussu 1wy nsedn awsavilieinisuandsesyld
Touiu®
AU INETANINTDY Pre-ictal headache LAnaINNSLLALTDY cerebral blood flow
TugUae TLE naufiazdionn1sdn 49819398n386 usI1UN14 trigeminovascular system dawaliiiiin
vasodilatation Ushiailngseuvesaniiadn® gameiganimananianueaeadsiululsalunsy

MnMsanymuilsaaudniianuduiusivennisuindseelinsy 1-17% vewieiuindsy
lunsuilsmaudndiuae WaSsueudulszansynlunuindulsraudndiios 0.5-1% uananniuy

WU 8.4-23% vasithelsaautnionisuindswelunsusiude®?
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Table 2: International Headache Society diagnostic criteria for Migraine with aura

A. At least two attacks fulfilling criteria B and C

B. One or more of the following fully reversible aura symptoms:
1. visual

2. sensory

3. speech and/or language

4. motor

5. brainstem

6. retinal

C. At least three of the following six characteristics:
1. at least one aura symptom spreads gradually over =5 minutes

. two or more aura symptoms occur in succession

. each individual aura symptom lasts 5-60 minutes

. at least one aura symptom is unilateral

. at least one aura symptom is positive

. the aura is accompanied, or followed within 60 minutes, by headache

Z O U B~ALWN

D. Not better accounted for by another ICHD-3 diagnosis.

Migraine aura-triggered seizure (migralepsy)

Ao NauoINIUINATYENLAiU migraine with aura (Table 2) uavlon1sUInAsweUIN
AaunazLNna1N15nN® M1y Third edition of the International Classification of Headache Disorders

(ICHD-3) TAdnAinAU31 “A seizure triggered by an attack of migraine with aura” wagiilnausin1g

12
v v

Jadweall (Table 3)

Epilepsy Digest 2022 @



Table 3: International Headache Society diagnostic criteria for Migraine aura-triggered seizure

A. A seizure fulfilling diagnostic criteria for one type of epileptic attack, and criterion B below
B. Occurring in a patient with Migraine with aura (Table 2), and during or within 1 hour after an
attack of migraine with aura

C. Not better accounted for by another ICHD-3 diagnosis.

Ictal headache

a ¥ & a < ! = o = a &£
a1mstindsurluauldnquiliiniudiuniveseinisdn lngemsuindseeaziinduvnse
fin3?n warensUnsweasmelullegUiengatn wulataundn 5% vewtrelsaaudn

szuzhnaveseNstinAserdniiatudugiedue) Weaddiui dnvazvesernisvinilsvans
JULUU WU Uanednenaiuilefisdia (Tension-type headache) Uanfa) Uanuwddiug iludu n1suin
Aswedsznnilanansanulalunieiigandadnunanauesdiu parietal lobe® 970 ICHD-3 lodnngu

a1nstndswelilunguiliisslssnmnifedna hemicrania epileptica
Hemicrania epileptica (HE)

Wunnzinuladssuin dnwura1n1suInfsyeaateduaInisUnvadlsalunsy nazisy

f91nstianustaEuAuYeseINIdn wavmeludlenuldventn® lneiinaeinisitiadenid ICHD-3

[

sail (Table 4)©

Table 4: International Headache Society diagnostic criteria for Ictal epileptic headache

A. Any headache, fulfilling criterion C.
B. Patient experiencing a partial epileptic seizure.
C. Evidence of causation demonstrated by both of the following:

1. headache has developed simultaneously with onset of a partial seizure.

2. either or both of the following:

a. headache significantly improves or remits immediately after the partial seizure has
terminated
b. headache is ipsilateral to ictal discharge.

D. Not better accounted for by another ICHD-3 diagnosis.
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M13NUARIEINTSVRETIET I 5 A Tilein153Tady Hemicrania epileptica (HE) msingui
AFINRYVBY ICHD-II ARLUAILNINANSANYIY849 Belcatro kazmme®

ICHD-II criteria for HE Walker | Ghofrani | Parisi | Perucca | Belcastro
etal” | etal® | etal”| etal™ etal”

(a) Headache lasting seconds to minutes, with >72 h NA >72 h >72 h >72 h

features of migraine

(b) The patient is having a partial epileptic seizure NCSE NCSE NCSE NCSE NCSE

(c) Headache develops ipsilaterally to the ictal Yes No Yes Yes Yes

discharge

(d) Headache resolves immediately after the Yes Yes Yes Yes Yes

seizure

HE: hemicrania epileptica, NCSE: non-convulsive status epilepticus, NA: not available

Post-ictal headache

aultlundudindennstinfsusAatumundiemsdnuszana 3-15 unit aansaflennistan
Aswrldunu wisihteendt 12 9alus enveefiornseniow viouiasiiudie Javuldiussanm 50%
Tupuldlspraudn® Post-ictal headache WUiﬁﬁaﬂiuQﬂiaTemporal lobe epilepsy, Frontal lobe
epilepsy wag Occipital lobe epilepsy uaﬂmﬂﬁé’qwumwé’ammi%’ﬂLﬂ%ﬂﬂszaﬂﬁy’ﬂﬁa (generalized
tonic-clonic seizure) blﬁsfmmd’]mmiﬁﬂiugﬂLLUUSU‘]“) Third edition of the International
Classification of Headache Disorders (ICHD-3) Tesniinaanuliset] © “Headache caused by and
occurring within 3 hours after an epileptic seizure, and remitting spontaneously within 72 hours

after seizure termination.” wazilinaugin15INAdeRsil (Table 5)
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Table 5: International Headache Society diagnostic criteria for post-ictal headache

A. Any headache, fulfilling criterion C.

B. The patient has recently had a partial or generalized epileptic seizure

C. Evidence of causation demonstrated by both of the following:
1. headache has developed within 3 hours after the epileptic seizure has terminated
2. headache has resolved within 72 hours after the epileptic seizure has terminated

D. Not better accounted for by another ICHD-3 diagnosis.

msmsoonaulwhauoy (Electroencephalography) Tutjuod Ictal epileptic
headache

Ictal epileptic headache 81339gWUdNYAE High-voltage rhythmic activity at 11 to 12 Hz
with alternating spikes in the right temporal-occipital region, high-voltage theta wave activity
alternating with acute waves in the occipital region Wag discharges of spikes and continuous

bilateral slow spike-waves ?

mssSnuoiMmsUonAsw:sounuoNssn®

ﬁﬂaaﬁﬁmmaﬂmﬁwﬂmLﬂiuéauﬁummﬁﬂ iz lild Valproate 500 mg/day, Gabapentin
1200 mg/day %38 Topiramate 100 mg/day LﬁaamﬂLﬂumﬁﬁﬂisﬁmﬁmwﬁgﬂumimuammmi%’ﬂ
wazensUindserlunaniiensu fnsfnvmuinensudndug wu Precabalin, Levetiracetam, wae
Zonisamide @nnsntisanensinAsueldiduiy wagasanidssnsidelungy Tricyclic anti-
depressants waz neuroleptic drugs Wiewnaziiliineinisdnldieunndu iosanelungy

AINAIEINALT seizure threshold anmiad

lungqu Ictal headache 81MsUInAsHELARYINN1STN AslueIN1stndseeasmelimnle
griudniiatuaunsinle dulu post-ictal headache awnsalviesziuvanlaluragnaulitdonns

UnfsHE FanUI 66-90% wpsiihelasunisnevauDaTia
Y
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lopathic brain herniation

Kanjana Unnwongse and Tim Wehner

Ruhr-Epileptology, Department of Neurology,
University Hospital Knappschaftskrankenhaus,
Ruhr-University, Bochum, Germany

A 47-year-old woman had focal epilepsy since age 17 years.
She describes a sensation of numbness in her left arm for a few seconds
without propagation to other parts of her body, subsequently, she
may lose awareness. Her husband reports behavioral arrest, staring
and oral automatisms in some seizures. There is frequent enuresis
during seizures. Seizures last up to 5 minutes and occur on average

once per week.

Non-invasive video-EEG and MEG based source analysis revealed
epileptiform discharges in the left anterior temporal area (Figurel
and 2). Habitual seizures were recorded with behavioral arrest, oral
automatisms, left hand fumbling, then arm tonic posturing, head
version to the right, and subsequent tonic-clonic movements of the
right extremities. The first ictal changes on scalp EEG were seen over
the left temporo-parietal area, ictal source localization suggested a
seizure onset in the left temporal basal area (Figure3). MRI using a
dedicated protocol to detect epileptogenic lesions was repeatedly
normal. FDG-PET demonstrated subtle areas of reduced glucose
uptake in the temporo-occipital junction on the left (Figure 4a, b
and ¢). Her neuropsychological examination showed impaired simple

semantic and complex phonematic fluidity and verbal memory.
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Figure 1: Source analysis of EEG showed the central of gravity of the spike onset by dipole and

CLARA located in the left anterior temporal area.

;QJ (3 bl | 98| T|w¢| & 5[:608]8 =

]

Figure 2: Source analysis of MEG showed the central of gravity of the spike onset by dipole
and CLARA located in the left temporo-parietal area.
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Figure 3: EEG seizure began 18 seconds after the clinical onset as rhythmic spiky alpha-activity
(8-9Hz 50-70uV) in the left temporo-parietal area (CP5 P3 T5). The other 3 EEG seizures appeared

in the same fashion with their onsets preceding behavioral changes for 40-50 seconds.
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Figure da: Co-registration of (from left to right) PET, T1-weighted and flair images showed a

hypometabolic area in the left temporo-occipital junction.
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Figure 4b (upper) and 4c (lower): Co-registration of (from left to right) PET, junction image (VBM:
MAP18) and T1-weighted images showed a hypometabolic area in the left temporo-occipital

junction.

.

.
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Comment: In this patient without an epileptogenic lesion on MRI, the seizure semiology
suggests left hemispheric origin, the initial numbness in the left arm points to the left insula
or somatosensory area Il as a possible symptomatogenic area. The ictal and interictal EEG as
well as interictal MEG findings including source localization imply the left temporal lobe and
temporo-parietal junction, the PET imply the left temporo-occipital junction. The patient was
thus further investigated using an “explorative“ SEEG approach with depth electrodes implanted
into the left entorhinal cortex, amygdala, anterior and posterior hippocampus, parahippocampal
gyrus, posterior parahippocampal gyrus, posterior cingulate gyrus, posterior insula and the temporo-

occipital-parietal junction (Figure 5a, b).

On intracranial video-EEG, interictal epileptiform activity was recorded from the anterior
hippocampus, the anterior temporal neocortex, the posterior cingulate, the posterior middle
temporal gyrus, and the lingual gyrus (electrodes A, E, F, G and L, Figure 5a, b). Four habitual
seizures were recorded. The ictal EEG changes evolved from repetitive spiking in the lingual gyrus
(electrode contacts G3 and L2, left arrows in Figure 5¢) with spread towards other contacts on
these electrodes and to neighboring temporo-occipital areas (electrodes | and K, right arrows in
Figure 5¢). On reviewing of electrodes G, L, | and K locations on post-operative CT co-registered
with pre-operative MRI, a herniation of the left lingual gyrus over tentorium cerebelli through

quadrigeminal cistern was seen (Figure 6a, b, arrows).
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Figure 5: 5a (upper left) and 5b (upper right) showed locations of each electrode implanted

in the left hemisphere on the scalp and in the brain accordingly. 5c (lower) showed ictal EEG

changes on intracranial EEG.
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Figure 6: post-operative CT co-registered with pre-operative MRI (left) and pre-operative
T1-weighted with contrast image (right) showed locations of electrodes, on which ictal EEG
changes were seen and the left lingual herniation (6a: upper in coronal view and 6b: lower in

axial view) .
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Comment: Herniation of the posterior part of medial temporal lobe including
parahippocampal gyrus, isthmus of the fornical gyrus and the anterior part of lingual gyrus occurs
mostly in patients with temporal and occipital space-occupying diseases'. Idiopathic gyral
herniation is rare and its incidence is unknown®. A prevalence rate of cuneate gyrus herniation of
0.7% was reported based on emergency room CT examinations’. The exact cause of idiopathic
gyral herniation is unclear. Few previous studies suggested that errors of meningeal embryogenesis
are responsible for dural defects, leading to focal herniation of brain parenchyma®. Idiopathic

herniation of parahippocampal gyrus associated with epilepsy has recently been reported”.

Reference

1. Gilardi BR, Lopez JIM, Villegas ACH, et al. Types of cerebral herniation and their imaging
features. RadioGraphics 2019;39:1598-1610.

2. Seok HY, Lee AH. Magnetic resonance imaging of idiopathic herniation of the lingual gyrus:
a case report. iIMRI 2017;21:195-198.

3. Maldjian C, Adam R. Prevalence of idiopathic cuneate gyrus herniation based on
emergency room CT examinations. Emerg Radiol 2014;21:387-389.

4. Koc G, Doganay S, Bayram AK, et al. Idiopathic brain herniation. A report of two paediatric
cases. Neuroradiol J 2014;27:586-589.

5. Gamblin A, Fredrickson VL, Hollon TC, et al. Idiopathic chronic temporal lobe herniation

with associated epilepsy. Acta Neurochirurgica 2021;163:2805-2808.

Epilepsy Digest 2022 @



Epilepsy. Quiz

1. Conductance through which of these ion channel types occurs
first in the initiation of the paroxysmal depolarization shift (PDS),
the cellular correlate of an interictal spike, which arises with the

when the PDS occurs in many neurons synchronously?

A. L-type calcium channel
B. T-type calcium channel
C. Voltage gated sodium channel

D. Voltage gated potassium channel

2. Which of the following interventions that can be facilitated by a
neurologist has been shown to improve treatment adherence
and quality of life in patients with psychogenic nonepileptic

seizures (PNES)?

Epilepsy Quiz

A. Cognitive behavioral therapy
B. Motivational interviewing
C. Psychodynamic psychotherapy

D. Eye movement desensitization and reprocessing

e
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3. What is the immediate precursor to GABA (samma amino butyric acid) in its synthesis pathway?

A. Glutamine
B. Glutamate
C. Alpha-Ketoglutarate
D. Pyridoxine

E. Succinic semialdehyde

4. A 2-year-old boy has frontal lobe seizures and a lesion shown in the T1 axial MRI image below.

An initial trial of levetiracetam resulted in reduction but not cessation of seizures. He continues
to have focal impaired awareness seizures once weekly on optimized doses of lamotrigine

monotherapy. What course of action is most likely to result in long term seizure freedom?

A. Combination therapy with valproate and lamotrigine

B. Ketogenic diet initiation using a 4:1 ratio until he is old enough for surgery

C. Surgical evaluation and resection now

D. Surgical evaluation and resection if seizures are not resolved by 8 years of age

E. Vagus nerve stimulator implantation
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5. In a patient with stereotactically implanted depth electrodes, electrical stimulation induces
a sensation of burning pain similar to a sensation she has during seizures. Stimulation of which

of these locations is most likely to have produced this finding?

A. Anterior cingulate cortex
B. Parahippocampal gyrus
C. Posterior insular cortex
D. Postcentral gyrus

E. Lateral prefrontal cortex
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Epilepsy. Quiz-
Preterred Responses

. The correct answer is: A. L-type calcium channel

Commentary

Paroxysmal depolarization shifts are abnormal fluctuations of
neuronal membrane voltage. The PDS is characterized by a
prolonged calcium-dependent depolarization that results in
multiple sodium-mediated action potentials during the
depolarization phase (a depolarized plateau with action
potentials of declining amplitude), and it is followed by a
prominent after-hyperpolarization, mediated by calcium
dependent potassium channels. Several lines of evidence
show the critical role of L-type calcium channels (Cav1.3
channels) in the generation of PDS, including experiments
showing that neurons derived from mice devoid of Cav1.3

channels do not generate PDS. The role of the PDS in

Preferred Responses

Epilepsy Quiz

epileptogenesis is still incompletely understood but may
involve short term anti-ictal effects (such as transient
refractoriness to neuronal firing), and long term epileptogenic
effects (involving excitations dependent gene expression

leading to morphological and functional changes to ne irons).
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References:

Kubista H, Boehm S, Hotka M. The Paroxysmal Depolarization Shift: Reconsidering Its Role in
Epilepsy, Epileptogenesis and Beyond. Int J Mol Sci. 2019 Jan 29;20(3):577.

Stiglbauer V, Hotka M, Ruif3 M,Hilber K, Boehm S, Kubista H. Cav 1.3 channels play a crucial
role in the formation of paroxysmal depolarization shifts in cultured hippocampal neurons.

Epilepsia. 2017 May;58(5):858-871.

2. The correct answer is: B. Motivational Interviewing
Commentary

A randomized controlled trial showed that when motivational interviewing was added to
standard psychotherapy treatment, patients were twice as likely to remain adherent to
the therapy regimen. Patients who participated in motivational interviewing had higher
rates of PNES freedom and increased quality of life compared to those who did underwent
psychotherapy alone. Motivational interviewing can be performed by a neurologist, and
requires significantly less training than many other therapeutic techniques. While the other
therapeutic approaches have variable benefit for patients PNES, they all require a trained

psychotherapist.
References:

Tolchin et al, Epilepsia 2019;60:986-95. doi: 10.1111/epi.14728
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3. The correct answer is: B. Glutamate
Commentary

Glutamate is the immediate precursor of GABA. In astrocytes, glutamate can be synthesized
from O-ketoglutarate, a product of the TCA cycle. Glutamate that is synthesized or taken up
from the synapse by astrocytes is converted to glutamine by glutamine synthetase. Glutamine
then exits astrocytes through bidirectional transporters and enters neurons through
unidirectional transporters. In neurons, glutamine is converted back to glutamate by
glutaminase. In GABAergic neurons, glutamate is then converted to GABA by glutamic acid
decarboxylase (GAD) which is only expressed in GABAergic neurons. Pyridoxine is a cofactor
for GAD, and for 4-aminobutyrate transaminase which metabolizes GABA to succinate
semialdehyde (which then enters the TCA cycle, which may result in further glutamate
production). Thus glutamate, the major excitatory neurotransmitter in the brain, and GABA, the

brain’s major inhibitory neurotransmitter are part of shared synthesis and recycling pathways.

4. The correct answer is: C. Surgical evaluation and resection now
Commentary

The child in the anecdote has lesional epilepsy (in this case, a focal cortical dysplasia) with
early intractability and thus has a <10% likelihood of reaching seizure freedom without
surgical intervention. A growing body of evidence suggests that earlier surgery is better, both
for epilepsy outcome and neurodevelopmental outcomes. Longer duration of epilepsy is an
independent predictor of unfavorable seizure outcomes. In frontal lobe epilepsy, children
receiving surgery within 5 years of seizure onset are twice as likely to have 5 or more years

of seizure freedom than those receiving surgery more than 5 years after seizure onset.
References:

Braun KPJ, Cross JH. Pediatric epilepsy surgery: the earlier the better. Expert Rev Neurother.
2018 Apr;18(4):261-26
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5. The correct answer is: C. Posterior insular cortex
Commentary

Pain sensation is an uncommon symptom elicited with direct cortical stimulation, and early
studies from Penfield and colleagues did not localize pain responses despite stimulation of
primary somatosensory cortex. More recent studies have elucidated that the regions most
commonly responsible for producing pain with stimulation are the upper posterior insular
cortex and the medial secondary somatosensory cortex (S2) in the adjacent parietal

operculum.

References:

Mazzola L, Isnard J, Peyron R, Mauguiere F. Stimulation of the human cortex and the

experience of pain: Wilder Penfield’s observations revisited. Brain. 2012 Feb;135(Pt 2):631-40.
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