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Catamenial epilepsy

WY WNES anSunuaossnu
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MAalwwangaivrsdulsaaudnnuiniinnnugnues
pnstnnIuluuNTTee Welisuiussuzdus) Y8350
Usgdniou (menstrual cycle) ?

nalnnasiinlsa (Pathophysiology)

g931uu Gonadotropin-releasing hormone
(GnRH) 1189371 hypothalamus Litenszdulaels
A3 (pituitary) wdsgasluy gonadotropin, luteinizing
hormone (LH), wag follicle-stimulating hormone
(FSH) 21ntiu FSH agnsgdulviiAn ovarian follicle Tu
J¢¢¢ follicular phase Fadun3usnves menstrual
cycle Mlniinisadnseesluy estrogen anseld Tusses
anla (ovulatory cycles) azdinswdsgasluy LH o8
110 (LH surge in midcycle) sfinaviilvilinn waziin
corpus luteum %d%sﬁ%ﬂﬂaaﬁuu progesterone Tu
syuYATIMAeITaULiau (luteal phase) Lilalifing
Uaus follicle azdleluuagnganisnassesluu proges-
terone vilfinUsesndou lunsdiilufinisanly
(anovulatory cycles) Aaglddl midcycle surge of LH
ivigesluu estrogen Nswfuge wawsedy progesterone
wsAABnTOULReY (UM 1)
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IiwunUs:anndnen Isowenuiaws:uonninan

fursavdninandganariagwuindanulase
mswasuutamessesluulusianie Tnen1sdnaziies
Uo3iU TzAUgesluu estradiol wag progesterone Lag
ratio? Feanunsavinmstufinuiiusould oundany
AnunUesnstniifdnvusasutnsiludiassou
Feu (5Uil 2)

gesluuiidfaiiisadasiunalnnsifinaudn
Tun1siinsauLfauAe gonadal hormone, estrogen,
progesterone La¥ testosterone s‘ﬁqa%’wmnumaq
aipazlusnielaun $9lv mounuanle du luduls
Rwils wavaues fanudedn sedluu estrogen 1y
proconvulsant Yl progesterone U anticonvul-

sant &%

Patterns of Catamenial Epilepsy

C3 Pattern

C1 Pattern C2 Pattern C1 Pattern

32-10 1 2 34 56 7 8 9 1011 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28
T Menstrual Cycle

Average Menstrual Cycle .
Day 1 = First day of your cycle Ovulation

g‘d‘ﬁ 2. 3ULUUTRY catamenial epilepsy

FAUUANDINONT 15O WO IENAY 2
Us:inn (classication of catamanial epilepy)

catamenial epilepsy flon1snuaNAnse
ATuuLITstniAnTuteslusygvilen vasseu
dou” annsautadu 3 Uszian® fie Perimenstrual
(C1), Periovulatory (C2) way Luteal (C3) (g‘dﬁ 2.)

3¥8ZAING1E A1 serum estradiol:progesterone ratio

'
=

AUANF1NNU ALUNATEULADUATUSENM 24-34 TU
TruBuantud 1 Buiuusnvesnsiivszsiiou uas
Supnlidutuil 14 Aeun1siuszduiow annn1sdnu
delfuvutnuhifisandnmandgaioilduand,

afiu catamenial epilepsy
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S:¢: Perimenstrual “C1”

Perimenstrual classification %38 menstrual
phase (M) uguuuuiinutesiign Tnsauiidiseuision
Und szezdinsaiutuil -3 89 3 sesnsiivsesuiou
fenudenueuduiusfunmsiindnlusseriiveadu
ageife 2 wih Wlewisuduszey follicular (F) way
luteal (L) phases lngszes M diduszosiidnisanas
YDITTAVTDS LU progesterone (perimenstrual
progesterone withdrawal effect) nalvitinan estradiol:
progesterone ratio @410 Fansanasvessnsluy
progesterone MWAAN1TaAA4UBY protective effect
WU’h@ﬂwau%}ﬂﬁﬁ C1 pattern of catamenial epilepsy
fisvfugasluu progesterone sninauUnfluszey M

phase

S:8: Periovulatory “C2”

Periovulatory classification #38 O auﬂuﬁﬁ
soulieuUnd svesdnsaduTudl 10 89 13) wumany
duiustunmaadnguusanniulussesiegaden 2
windleieufusses F way L Seszes O dazwunis
\isuvosgesluu estrogen LUUBEINN (surge) NDU
A54Ain ovulation auzfilugraneunnlyasdslufinng
\in progesterone surge daaziiniiolunnuda 5l
nsTamud uszeznouldanidssandudnszeriid

high estrogen/progesterone ratio

s:¢: Luteal “C3”

Luteal classification (upuiidsouiiouund
sverilasaiuTuil 10 1 +3) nuanudiiusiunisiin
Fnluszeriquussiuetnaton 2 wh Waifleuuszes
O, F 3o M iuﬁgﬂwﬁhjﬁlﬁmﬂ 2gl3fl mid-cycle surge
of progesterone WAqzE a surge in estrogen Farh
TuslszAvgasluu progesterone Asiaszey O, L uag M
wagldldagmnveliifinugdisyssianiasdsed
gasluu progesterone sninauuniluszes L vassou
wweu "
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Catamanial epilepsy Nuan1o:1Wasundavgasiuu
Menopause

3 ~ N
J¥8% perimenopause 4N15LUa8ULUAIUDY
32AUTDILUURENUIN TA8TN1TanNaIY095EAUTDT U
estrogens, progesterone Way testosterone UALILAU
fin1swnieliuiwuuliviueu ausslynganisasig
::4' A v o A va o ]
estrogen Tuiigaillaringsees menopause JE3denu
fthevziinslematniwannyulusses perimenopause
witnazanasnnifiaingssey menopause Tlugs ®

Y v a a < N A
WUIwanvnLNARaNLUU catamenial epilepsy
1nouazdanudsslunstndmauluseey perimeno-
Ay Y] . N !
pause vaueE UMl catamanial epilepsy 1nreu
= v A a X = M Y o= M v (9)
pnalimstniNTusoananle saaalila

gUownlasugesluuiasy
[hormone replacement therapy (HRT)]

TugUaeiilu catamenial epilepsy finwy
a1nstnuganiasnuimegesiuu uiteyaiinudaiau
Tudainaaas 7

N1SSNuY

115515 191NAISNEBILLE synthetic
progesterone WU progestagens (A19M1UTIIUVIR)
uag orprogestins (FAs1zi) wild ualeyiAsnisiin
drug interaction AuNAutn Laznalder1eq laun n1s
LA vaginal dryness, dyspareunia, osteoporosis wag

cardiovascular disease

quisilagiueniidu first-line lunisdnwintie
catamenial seizures Sspafueniudn way adjunctive
therapy Aon15l% carbonic anhydrase inhibitors %39

hormonal therapy



81 acetazolamide (150 Diamox) 10 weak
carbonic anhydrase inhibitor kag mild diuretic
actions Wag anticonvulsant properties pnalauseleil
11 catamenial seizures Waldyv831Ae® mild and
transient metabolic acidosis suu’mm% 250 919 1,000
mg wudlit 2 ads eniliina tolerance 3slimrslinaen
seulfiou Jenly 10-14 lvinseunquireiisndenns
#n uwdmgalu Mnduliendnadilursnanientures
seuiteudnly enifliinaslilundgsdenssd

g93lUU progesterones Way antiestrogens Y
n1s@n¥IfaUTzdnsnalun1ssneIn11g hormone-
associated seizures wsiann1sAnwEINlgYNUIINIT
$nw1A2e synthetic oral progestins lulausglowu av
151897UN1580 parenteral medroxyprogesterone
(Depo-Provera) luruiadout19geauvinllisiusedd
A = o Xy v (12,13) )
waudlnavinlvdnanadudUiguese T uan1sinm
19 12 a oA DX PR s o o
AegasluunITanidedlu Uienaeassd dmsu
Antiestrogens taung1 clomiphene Wus 891U
Feuane1nstniugtiendgaunsauiiiy intractable
partial epilepsy wag1iliinad19tALIAe hot flashes,
polycystic ovaries, Wag unplanned pregnancy a2

= LY £ Ko £% = a 1
"Uﬂﬂ’]iiﬂ‘b“]ﬂ’lEJEJ'WH"D’]LUUG]’EJWWH’]LWQJG]@I“U

4 Niay-sugus 2015 Epilepsy Digest

19Na1SH1039v

1.

10.

1

—

12.

13.

Commission on Epidemiology and Prognosis, International League
Against Epilepsy “Guidelines for epidemiologic studies on epilepsy”
Epilepsia 1993 34 (4): 592-6.

. Backstrom T (1976). "Epileptic seizures in women related to plasma

estrogen and progesterone during the menstrual cycle". Acta

neurologica Scandinavica 54 (4): 321-47.

. Scharfman HE, MacLusky NJ. The influence of gonadal hormones on

neuronal excitability, seizures and epilepsy in the female. Epilepsia
2006 47 (9): 1423-40.

. Reddy DS, Rogawski MA. Neurosteroids — Endogenous Regulators of

Seizure Susceptibility and Role in the Treatment of Epilepsy (2012).
In: Noebels JL, Avoli M, Rogawski MA, Olsen RW, Delgado-Escueta AV,
editors. Jasper's Basic Mechanisms of the Epilepsies [Internet]. 4th

edition. Bethesda (MD): National Center for Biotechnology Information (US).

. Duncan S, Read CL, Brodie MJ (1993). "How common is catamenial

epilepsy?" Epilepsia 1993;34 (5): 827-31.

Herzog AG, Klein P. "Three patterns of catamenial epilepsy". Epilepsia
1997;38 (10): 1082-8.

El-Khayat HA, Soliman NA, Tomoum HY, Omran MA, El-Wakad AS, Shatla
RH. "Reproductive hormonal changes and catamenial pattern in

adolescent females with epilepsy". Epilepsia 2008;49 (9): 1619-26.

. RoSciszewska D. "Menopause in women and its effects on epilepsy".

Neurol Neurochir Pol 1978;12 (3): 315-19.

. Roste LS, Taubgll E, Svalheim S, Gjerstad L. "Does menopause affect

the epilepsy?". Epilepsia 2008;17 (2): 172-5.
Harden CL. Hormone replacement therapy: Will it affect seizure control
and AED levels? Seizure 2007;17 (2): 176-80.

. Mattson RH, Cramer JA, Caldwell BV, Siconolfe BC. Treatment of seizures

with medroxyprogesterone acetate: preliminary report. Neurology
1984;34:1255-1258

Herzog AG. Reproductive endocrine considerations and hormonal
therapy for women with epilepsy. Epilepsia 1991; 32(suppl 6):527-533
Herzog AG. Progesterone therapy in women with complex partial and

secondary generalized seizures. Neurology 1995; 45:1660-1662



‘5 May-August 2015 Epilepsy Digest

Hot Topic 2

Update in infantile seizure

W.A.UW.a8sDf 3sossru

amgdnlumsndianuuandrsaintuiniauas
Tuglny Ailududnvazeinisdn awmmuasnisine
91M13%n ANUYNVeIN1TENluTemsnilussiu 70
#ie 100,000 518 o1mstniinulsueeiigaluionisn
lAuA epileptic spasms

International League Against Epilepsy (ILAE)

o

ladauugdniginunisquasnwigUieninednly

[

30 Tudn.a.2558? Tnefl doaguuszinudAnyaadl

1. anunu:ila:us:INNuavaINIsin - Anuusawkuala
aungulve) el

1.1 Epileptic spasms W#LANITINI1 infantile spasms
fionswuaAsegUszan 2-3 Jufl iatuduyan
20-40 pdasiann snuldludaseny 1-12 o ustena
wuldndsann 12 weuldwuiu Snvaredulrihaues
(electroencephalography; EEG) a@aulugjilu hypsar-
rhythmia

1.2 Dravet syndrome ©1M33uneueny 1 U sind
UseiRnmezdnanlddum deonguinduenadiennisdn
lAvanewuy wu myoclonic, atypical absence seizure
sy fuasagifmuinisunadeudnadausn sany
fimunmsfiditenguszana 2 U dw EEG Tutiausnas
Undl founTsasnudneuy generalized spike-wave
%39 multifocal epileptiform discharges

¥ ¥
=< [y o 1

1.3 Focal seizure 910159 NTUAUMIUNU VDL
Aa a a
AUDINUANUKNAUNR

1.4 Myoclonic seizure wulalunguainislsaaudn

wanevila Anuveslaun @

MAJBINUISIOBANEAS ANUIWNEANEAS ASSIBWENUIa

- Benign infantile epilepsy 81n159nI5uNDU

v wa o Ao ) oA o

918 1 Udniiusyifaseuasindeonnistnunediu &
WAILWINISUNR 9529 EEG Unf Tn1swennsallsain

- Epilepsy of infancy with migrating focal
seizures 81MITNIZUNDUDY 6 Lieu fl91n159n
ezt Iddsusumisluuwanesurus asanuls
971 ictal EEG fiWmunnnsdn Sn1swensallsadills
laiApgnaUANDIRENITINY

- Myoclonic epilepsy in infancy 81n138nKUY
myoclonic FuUsEI1M018 4 LAY - 3 U 519 EEG
WU generalized spike waves 32AU myoclonic jerk

v A

75739519M8UNA wagsindin1snensallsaraudes

2. Febrile seizure

- msignanld lulafinaselonainnnizdnainiuen
Tuounan

- liddevs@dmsunsliendudnssezeiludvae
simple febrile seizure

- 1139979 EEG lugfUag complex febrile seizure &4
Tafiwuamsndaau

- amzdnanldonadueinsBuiuvesngueinislse

audnduq WU Dravet syndrome, febrile seizure
< v

plus tUumY

3. nuon1vn1savasaoIluIALIU infantile seizure

3.1 EEG lugUrendenisasdeindionnistn uddsly

aus0linTItdeLasHANIINTIA EEG llawnsaven

g veteInsasdala wugilinga video-EEG

monitoring temanve Ieaeanigluaaiuneiuia
U a Qé!

seaunReivull

poe ——
. S



3.2 Neuroimaging wugtlvdansialumisnyning
Alesunitadudulsrautn Tnsluaniuneiuiasesiu

[y

ARENHN wuzd1lingIa MRI @uan 1uneg1uIasEAus
O e v
N1 9190539 CT scan Ao

3.3 Metabolic testing wuriliniarsudmsaalu

MINATIN1TN azdUszdi 91n115/01N15UaRS NN
I YUY

- UsyiRnseuniudulsnaudn

- U538 consanguinity

- failure to thrive

- developmental delay, regression
myoclonic seizure

encephalopathic episodes
macrocephaly

kinky hair, skin eczema
- hepato/splenomegaly
- abnormal movement, ataxia

N158991523919 metabolic NuuzUn 98TUAY

lsa nienqulsafiasdes lnowuznlinansandewnsig
[ [ dy
auAUnzaudusee) Tuasdl

- msdensnitedu (@nuneuiasssusn
aReQd) laun glucose, electrolytes, liver function
tests, ammonia, arterial blood gases, urine analysis,
CSF and plasma lactate, CSF glucose (dsw3auiu

blood glucose)

- NSAINTINULAY F1USUFOIUNYIUIATEAU
aRegRUuly laun plasma amino acid, urine organic

acid, specific enzymatic studies Hudu

3.4 Genetic testing AI5LASUNIIATITIUADIUNIUEG
sefunREnRTuly warasléums counseling folawe
Tngo1afansandmsislusediasds Dravet syndrome,
epileptic encephalopathy UsLANsi19e %38 mito-
chondrial disease (Judiu

4. 1uIN1VNISSNY infantile seizure

° o = o IR a
- auzilunisifenldendudnlunisnid
81m134n Iaglavayaazuunannsinynidenlasunis
aa & = (2)
AU Aauanslumisnem 1
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- msleniugnlu infantile epileptic encepha-
lopathy ARsEisvIRenliZWunIUng

- felifdeyaniindngrudanuissyeznailu
sl iudn asinsanauAmsvanlueIng
Fnusiazuiin

- manfudaused wasllonstnlaglidldnds
SN @1UN50A9N0 wazAnameIn1siagliseslvien
fudnle

- fgUaeliineuauswaefutnAuIn ATH
sofftsludsanuneunasedunfegiduly el
nAnuatlunsiinisquadnw

5. Drug resistant epilepsy (medically refractory
epilepsy)

mMstnauveslsaaudnildnevausros
fudn fe HUedsnsioinistney adlvinissnwinae
efudnudnTiuanzeay nusenatafosls saddiene
yupfiunzaudaus 2 siaduld Tngenady mono-
therapy %38 combination Al

- Uszana 1 Tu 3 vesdUielsaaudnidienns
newaty 3 U azlinevaussdesiiudn lagvilnves
91N SUNINUUBENgnA epileptic spasm

- lsmandnitAnanAuRaUNALaNIET 130
Au0IeTn Azllanudesaesonisiia drug resistant
epilepsy

n13$nwduqlugUae drug resistant epilepsy
uwuzihdasi
5.1 Ketogenic diet

Hunssnunfiuuziilulsa slucose transporter
1 deficiency syndrome e pyruvate dehydrogenase
deficiency wagaraiarsaidonialy epileptic encepha-
lopathy U9l

5.2 Epilepsy surgery

msnfifennistnianisd wazlineuauesion
Audndaus 2 vlntuly Tnevnglusediiinesannly
anestnaiyy AsdsUaglunuwnmedianiznisinulse
audn Wevhnisuszdiunounisn Tugauneunasey
pRenRTuly
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5.3 Vagal nerve stimulation {Uaydudslifiveyaiissnenazuenisuseleviveinisin VNS Tumsnifiennisdn
6. Epileptic spasm

- M7y 91dEIINFULUUINMITNTITUNIE FIUAUNITNTIA EEG Wudnwaug hypsarrhythmia 58811150

Y

UNNeIN1sTNLe

- EEG Mwangaulun1sdnsiafe 24-hour video-EEG monitoring Tuanufniinnunsen viseensioanais
84 prolonged EEG study Mianunsatuiin EEG tounu 3-12 Falus e bilddoyaravaeiu nau uwavyaemulna v
Tienansatufinanuiaunisnielansu

- MRI brain wugihdmsiatunnienasdeindanuraundanizi 310911590 Wy 19n158nwUU spasm
P1afien wispduliihauemuanuRaUnfgalaganis wiedasladrmis Wudu wenandlulsanenuiaiidaig
w303 9194991539 MRI Tunsnynseiill epileptic spasm titemanuRaunfluauadle

- M3snw ediuseansanlunssnwlaun ACTH, oral steroid @u vigabatrin Wuanenalinan15snwINA
Toganzlusiedulsa tuberous sclerosis N1554TN155N¥ IS IMEIRINSUTDINTN 81dNANARBWRAILINIT
wagaInIneseuulsramlusseze leganigluseilinsivanie

Seizure type AED Recommendation ,
) o -] A 74 U v
Effective Possibly effective Ineffective 4 713199 1 mLLuzuﬂum‘JLaaﬂi"UﬁJ’mu% ﬂiu
Focal seizure Levetiracetam Vigabatrin Topiramate V]Wﬁﬂﬁﬁaflﬂqﬁ%ﬂ
© — AALUAIINENEITONDILIEAY 2
Lamotrigine
Gabapentin
Oxcarbazepine
Generalized Levetiracetam
) Valproate
selzure
Lamotrigine PO
Topiramate 19Nd1S91V0L
Clobazaml 1. Eltze CM, Chong WK, Cox T, Whitney A, Cortina-Borja M,
Benign Infantile Carbamazepine Chin RF LA lation-based dv of l
. " Phenobarbital in RF, et al. A population-based study of newly
onvuision Valproate diagnosed epilepsy in infants. Epilepsia 2013 Mar;54(3):
Epileptic spasm Low dose ACTH (S) 437-445,
High d ACTH (S
9 OS? ©) 2. Wilmshurst JM, Gaillard WD, Kollencheri Puthenveettil
Prednisolone
Vigabatrin (TSC) Vinayan, Tsuchida TN, Plouin P, Patrick Van Bogaert, et al.
Dravet syndrome Stiripentol” (S) Topiramate Lamotrigine (Ex)(S) Summary of recommendations for the management of
Zonisamide Carbamazepine infantile seizures: Task Force Report for the ILAE
(EX(S) Commission of Pediatrics. Epilepsia 2015 Aug;56(8):1185-
Valproate Phenytoin (Ex)(S)
Ketogenic diet .
Benign Myoclonic Valproate 3. Leppik IE. Classification of the myoclonic epilepsies.
Epilepsy of Topiramate Epilepsia 2003;44 Suppl 11:2-6.
Lamotrigine
Infancy Clonazepam 4. Kwan P, Arzimanoglou A, Berg AT, Brodie MJ, Allen
Ohtahara Conventional AED Hauser W, Mathern G, et al. Definition of drug resistant
syndrome — (PO)t = epilepsy: consensus proposal by the ad hoc Task Force
opiramate (Po) of the ILAE Commission on Therapeutic Strategies.
ACTH, prednisone . .
(Po) Epilepsia 2010 Jun;51(6):1069-1077.
Pyridoxine (Po)

Ex, exacerbate; Po, poorly effective; S, strong level of evidence;
TSC, tuberous sclerosis complex

# liwn3uiu valproate waz clobazam
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lspaudnaniaNnuniausna
(Autoimmune epilepsy)

uw. ANa alurie

Tuaia9 5-6 YW Fusinasldeidn “Auto
immune epilepsy” 4T 1HOIIINTNITINPIIUAT
AunuiiAussruvUsEamiaUsnAlugUIelsAaudn

< o ad 1 Y] o [1-3]
UINVU I@ﬂLQquiiﬂaﬂJ%ﬂwfﬂ@m@ﬂqigﬂiﬁﬂﬂqisﬂﬂ

Haqtufausiefionssfuemsdngulminniusiuud,
N 15 wfia uinuindadfineyszana 1 Tu 3 Adede
g1szduenmstn - guhedumisluduauinuimey
auasian1sshwimenslidenaglauiu (immunosup-
pressive agents) Tugeusniifinisduny autoantibodies
Tuffthediternsdniu suindunissenulugieds
2IN5LANIN AN limbic encephalitis LaznsIany
autoantibodies #1® intracellular antigens TugUqe
uzi5e Jagtuiivdngruinnduiivsdinoinsuanses
autoimmune epilepsy 1?uaﬂﬂ%zﬁﬁzac§ﬂaaﬁﬁmﬂﬁ
wanadlaiu limbic encephalitis 3o fiundaeanis
uansduq flalanunsadalidiungulsalagle usande
sraudniineseensefuennisin (medically intractable
epilepsy) ¥ nms3iaornsuansiiviiliidesads auto-
immune epilepsy 9z928l9a5089RTI9LAZ TR
autoimmune epilepsy 105 waglinisshennisenng
pifufuldTInEIu FsnslinistnuniiSasasling

navAueIRyINANNANTUTANIIMINITgUTUATT N
figndh @

=
g}

o
D

AugnWIDUIGAMOMISIWNEISAaUBNASU2DDS Isowenunagwiaonsnd ammisnalng

7]

- i O -~ 5 - [
anuru:vovlspauBniriniiaude autoimmune epilepsy

1. 91MSTNNLNATULUU acute to subacute onset
PUANURVRI9INITTNUINAELANE T UL 3 LU
LINNAIAIN onset

2. Hyiinre91n15innatenuy (multiple seizure

types) 38 #3UuUU0IN13TAUUY faciobrachial

dystonic seizures

3. PARMRENsEiUaINISTNS)

U3z iRv0nuLeInTagf (first-degree relative)

Y v J Y

WlsANiAuAUABAILe4 (autoimmune diseases)

ca

o

UseIRiiasan

6. 191n15U94 viral prodrome

[

7. dvangiuvesnssniauluseuuyseamdiunans

- o o A a X a ¢ @
= mi‘uawm: Nﬂ’]iLWﬂJ‘UU‘U@\ﬂUW]u, LRALNA
\@anuny, Oligoclonal bands, CSF index

- 9 MRI: wufl T2 hyperintensity fiUSian

mesial temporal area #3989 brain parenchyma

- PET scan: WU hypermetabolism area

8. #393NWU neural autoantibody




===

=

2Insuanvndode autoimmune epilepsy 1a: autoantibodies AWUSIUADE

Typical syndromes
Limbic encephalitis, in part resulting in
hippocampal sclerosis
Faciobrachial dystonic seizures
Encephalopathy with seizures, that is, seizures
in the context of multifocal, even multi-level
involvement of the CNS, manifests as rapidly
evolving cognitive impairment, partly with
additional myoclonus, neuropsychiatric
features, or focal neurological deficits
Demographic features, personal or family history
New-onset epilepsy in young females
Early AED resistance
Personal or family history of autoimmunity
Seizure types or patterns
Recurrent temporal lobe seizures with onset in
adult life without obvious reason for an
acquired cause
New-onset status epilepticus or extraordinary
high seizure frequency from beginning
Multifocal seizures from beginning
Pilomotor seizures
Paraclinical findings
MRI: encephalitic lesions
EEG pattern “Extreme delta brush”
CSF: elevated cell count, unmatched

oligoclonal bands

Histopathology : “chronic encephalitis”

AAYAIINDNTITUNIENTY 8

Most likely antibodies

- LG, GAD65

-LGI1
-NMDAR, LGI1

-NMDAR
-Several

-Several

-LGI1, GAD65

-Several

-NMDAR
-VGKC complex (probably LGI1)

-Several (except NMDAR)
-NMDAR

-Several (LGI1 antibodies often
detected without CSF
abnormalities)

-Several

LGI1 = leucine-rich glioma inactivated 1; NMDAR = N-methyl-D-aspartate receptor; GAD65 = glutamic acid

decarboxylase 65; VGKC = voltage-gated potassium channels

nalnnisrinfiiinanowlaUsNANTVS:UUUS:aNYoY autoantibodies Autoantibodies Hi@esUszinnndAgyAe

1) Antibodies targeting to plasma membrane

- findngwineves autoantibodies \Uuawe)

proteins tnssadeiidutimanefe neurotransmitter MmiiaAnuRnUInAvIsEUUUTEEM (pathogenic)
receptors, ion channels, water channels 4aw channel- 1183910 autoantibodies awsaiidauazyilinns
complex proteins: autoantibodies lunguilldun  youfiRausniveadmine (target) vosfuld wu 1y
antibody 19 NMDA, GABA; , AMPA receptors, LGI1, L‘LJgEJULLUaQﬂTiVT’N’]WUBQ ion channels, neurotrans-
contactin-associated protein-like 2 (CASPR2), mitter receptors 1Jusu

mGLUR5 tHudu dnwazsauiuves autoantibodies

Tunquiide
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- MRVANDIRsRYINAYIANAY (immunosup-

pressive agents)
- dnlinuilesensiunig

2) Antibodies targeting to intracellular
antigens Tassadreiidudmunglaun nuclear uag
cytoplasmic enzymes, transcription factors wag
RNA binding proteins: autoantibodies Tumjm‘fﬁa
autoantibodies 13 paraneoplastic antibodies
1Wu ANNA-1 (Anti-Hu), Mal, Ma2, CRMP-5, Amphi-
physin, GAD65 \Jufu dnwugsiuduves autoanti-
bodies Tunguilde

- szuugiiduiuvesiianigliaiunsadids
intracellular antigens 19 s peptides ﬁ@gjmsﬂumaé
%QﬂLLamﬁﬁ’JL‘UaﬁﬁhuizUU%Q major histocompati-
bility complex (MHC) class-l molecules %&%ﬂizﬁu
N13Y1191UVBY cytotoxic T cells LagwuIT cytotoxic T
cells WuamghlAnanafiasnanssyuuUszam
lail9 autoantibodies

[y

- linevauswisensuaustlifirosnagiauiy

9

- dnwusiunuLiiesen

wuonavnashinissnurglosnienasuanonavde

autoimmune epilepsy

NNNTANYIVOS Mayo clinic 7tilas Rochester
Uszmpansgowsng daguuuunisdneiduwuy retro-

spective descriptive study wazslu Class IV evidence”

Wiagran1snevaussdesnandaduiulugUrenasde
autoimmune epilepsy nauain1sAnLEaNE U9
nsanuifemelull

1) 910159 due1n151 wseiainisynidu
ANWLLAY

2) a¥d®e autoimmune epilepsy 21NBINITUAAS
LAL/Y58ANURAUSNFHVDY CSF hae/%30 MR Way/13o
M3IANU neural autoantibody NaNsANINUINEUIE

[

91U 18 30 29 518 (62%) MeUAUDIRABYINAYI

Y @

duiu Tusruauilfifuae 10 918 (30%) Alifornisdn
wwendsannldenagiiduiu Tugthesiu 13 sedld
Sugnagiiauiukuuszazenwasiin s Raa iUl
1NN 6 LABU WUTT 11 518 (85%) aAInaUaLedd
sesnnagiiduiu nsAnwilldiauemslinssnuiae

Viesd® autoimmune epilepsy fesaluil

- ¥ intravenous methylprednisolone (IVMP)
1000 mg daily for 3-5 days antulduaiazadedn
4-6 §Ua9t w3BlA intravenous immunoglobulin (IVIg)
0,4 g/kg for 3-5 days andulidUakazasesn 4-6
dUant w30 91 plasma exchange winlineuaussse
IVMP Wag/%50 IVig

- WINBINITTNANBUINNIT 50% LiDe1nau
auatsoenaniAuiy wazdudulaingdUieidu auto-
immune epilepsy lia1sanlveinagiduiuuuy
Suusgnmuluszezen laun mycophenolate mofetil

199 azathioprine

uenanEnsAnuinud Tunduifithefineuaues
Frosnnagiiduiuilsrazdudiduduansdnauiieged
Tnns$nendunireghaditoddymeadn Wedoutu
nquiUaedilinovauss (Afsegiu 9.5 wag 22 1w
ALEIAY)

19NaA1SH109v

S EE

Neurol 2010;23: 144-50.
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Bien CG, Scheffer IE. Autoantibodies and epilepsy. Epilepsia 2011;52 Suppl 3: 18-22.
Irani SR, Bien CG, Lang B. Autoimmune epilepsies. Curr Opin Neurol 2011;24: 146-53.
Vincent A, Irani SR, Lang B. The growing recognition of immunotherapy-responsive seizure disorders with autoantibodies to specific neuronal proteins. Curr Opin

Kwan P, Schachter SC, Brodie MJ. Drug-resistant epilepsy. N Engl J Med 2011;365: 919-26.
Irani SR, Michell AW, Lang B, Pettingill P, Waters P, Johnson MR, Schott JM, Armstrong RJ, A SZ, Bleasel A, Somerville ER, Smith SM, Vincent A. Faciobrachial

dystonic seizures precede Lgil antibody limbic encephalitis. Ann Neurol 2011;69: 892-900.

[6] Quek AM, Britton JW, McKeon A, So E, Lennon VA, Shin C, Klein C, Watson RE, Jr., Kotsenas AL, Lagerlund TD, Cascino GD, Worrell GA, Wirrell EC, Nickels KC,
Aksamit AJ, Noe KH, Pittock SJ. Autoimmune epilepsy: clinical characteristics and response to immunotherapy. Arch Neurol 2012;69: 582-93.

[7] Toledano M, Britton JW, McKeon A, Shin C, Lennon VA, Quek AM, So E, Worrell GA, Cascino GD, Klein CJ, Lagerlund TD, Wirrell EC, Nickels KC, Pittock SJ. Utility
of an immunotherapy trial in evaluating patients with presumed autoimmune epilepsy. Neurology 2014;82: 1578-86.

[8

management. Epilepsia 2013;54 Suppl 2: 48-55.

[9] Toledano M, Pittock SJ. Autoimmune Epilepsy. Semin Neurol 2015;35: 245-58.
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Atz lun1slyen Valproate Tun1ssnunlsaauan
AMSULANENY SAZAY SIS

Boueolos W.0J. ARDUA Tussrunlunl amuuds:anndnen Beoinu

Uwﬂamﬁlﬂuﬁagamﬂ Epilepsia 56(7):1006-1019, 2015 Torbjorn Tomson, Anthony Marson, Paul Boon,

Maria Paola Canevini, Athanasios Covanis,Eija Gaily, Reetta Kalviainen, and Eugen Trinka

Fuduwwnujialunislden valproate ludindnduasndiowiyiug Fudunsaguannisussyu CEA-

ILAE, EANF lngilsdanaldeienaiintusednmisn( risk of malformation and developmental problems) Tu

neganlten Valproate wenannidsmiafaselovuuaslnwvoinisaivaunstnileldendil Ingunanugisusnas

nanfsuselevinagineaziinainnisiden valproate Taustaunugin dludrwmdsaziuSesneiunanisiia
. a ) v o o A a a a £ aa A v o A o
teratogenic Wigufiueniudndidy anudssoaisvulunsanuasululdedmaulunsaiuaunisdn

deuu:umaniunisiGen Valproate

o = o & & o & Y 1o & a A
1. ﬂ']‘LNﬂQﬂ’J’]llﬁnLﬂum@ﬂﬂqﬁl@@ﬂfﬂmﬂu’]qLclﬁllr]galllﬁll ﬂ’]lﬂﬁ]']l,ﬂu@nimaﬂl,aﬂq

2. fieun1sldgnmsiinisvihanunlangsiuenasinisnaneiuseninaunnduasUie Tngdesieds
HaRnadenasiinduanmslden TemavesnisaivaneInstnuasylinveseinisinivansauiven

3. 471 Valproate azmuzauiusiavesoinistnudeslsiniy msiivadendulifiiefiansansiude

1y =

4. lmsdengdillunsaliUeiilsaaudndnuuu focal epilepsy mnngieiaiasayiugniinisdnuwuy focal
epilepsy  huzihliuasuduegiu

5. mmmiﬁmﬁaﬁlmuﬁﬂwﬁﬂu primary generalized syndrome associated with tonic-clonic seizure
6. neganldesilmslasunisnmaegnaiaustiuineivuzaunldlagvuinlinasiu 500-600 mg/day

a o a o cay v Yo o o o A A ~ (% 3 sl
7. nejeiuRsyiugild Valproate mislasuduuginGesnsmivauiidaiunsauivedasiunisinssii

lailamiavang (unplanned pregnancy)
8. lnevnlulduuzihliasulUlgerdudndiou Tunsalinsiunendeinianisaiassdluvueilten Valproate

9. ARG INNIATIANTIUTINIATIIANURAUNRYO3N ( prenatal screening) HudTodnAnZaINT0
P52 UlALNBIUIANRAUNG Wiona9zldansanTIuieNansenuiEed 1Q WsoNmUINIITNINENDIT4
menluassn
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1199971 Valproate finaunnsanisisnssansiuiansuanidesnislderdmidludnnguasndiondyiug
winnsfidndudeddnisdesnisindulasiuiuszningitae {unases Jauawazunnd Tnsunndazlidoyaises
Uselovtiuaglnuyrade SIUMINITAIVANNISTNAIEY

aglsfinny luwuzidlendiidueidausnlugUae focal epilepsy Tunsalitldendaduineuliiansan
Wasudueddulaeddsdwad nadefiaziintu vielungudiie unclassified seizure Aluriudnlidivomuain
M3le1iduAnIsRaNTUIEIRIdUNBUNTSI Valproate

ma%’ﬂwﬂiﬂau%’ﬂmju idiopathic (genetic) generalized epilepsy 1iu audu primary generalized tonic-
clonic seizures (GTC) Hgnviangsilianniuy Lamotrigine, Phenobarbital, Phenytoin, Topiramate Lae Valproate
aglsAmudszmamssauglsUlullagiuazliill Phenobarbital waz Phenytoin

naulsAaudnaus wWu Juvenile myoclonic epilepsy ( JME) g19iafianfe Valproate satiusaslvigilesingu
Talo9seninamad naldenaziiniu lnenaidaluwd teratogenic 8139z laiunnuananIu cognitive Agannin Tuweug
a a ] o A Y a a = o A v Y | . 09 ¥ a .
Amnazasululdendmduunu fAssiansanadnadevesesnazulunuaieiu Topiramate agvilan major

congenital malformations lﬁquwiﬁlﬂﬁwaﬁaﬂ cognitive development

douu:tinn1siBen Valproate

v

1. fuedenlasunisidadenasausninlulsnaudn

Tlaiwuzilen Valproate Tu focal seizures
- Wsanlilu generalized epilepsies i JME |, juvenile absence lngfasunad waldelunsalndslsl
TNUHUNITAIATIA

s

- aunsalden Valproate Tuung seizures or epilepsy #4A1A313¢ in remission NeUg RTINS

9] . . = v = A A A ] ’ v
- ansalden Valproate Tuung seizures or epilepsy FuEUednIennan mv3eillsnduisuLTITINme
InegUheilonansnssadesunn

Y A o a oA a a A o a >
- dedimsnuinlinegrliussansnmiliedndulalyen Valproate

[l
= o=l

a a & o v Y yay v v o
WmuﬁWLﬂuiiﬂall‘UﬂLLagﬁ']llﬁﬂﬂ'JUﬂ}lﬂ']isUﬂvLﬂﬂﬂ'JEJ Valproate LLagaﬁw\iﬁfla'}&lqiﬂiﬁﬂqﬂ?alﬂunqi

]

©

2.

e

(3

AIUANYNUBNAIN Valproate

- Valproate é’qLﬂumﬁmmzaﬂw{{ﬂaaﬁlﬂmmiﬂ%’mﬁﬁu warlunsdifinisdnuuy generalized epilepsies
(JME, juvenile absence epilepsy)

- funasemFerpuadihemslivauised nadeftorafstusimannsdififiansdasssuaznisaiugy
nstnaInnslaen

~ wnsndudeddeesldeluvunaiisn 500-600 me sty

—
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| o vy o i & I3
ﬁiy’ﬂmﬂ?Uﬂﬂl%ﬂ‘lﬂﬂ?U Valproate LLazﬂﬂ‘lﬁJﬁJLLNUﬂ"lﬁﬂ\iﬂsﬁﬂ

q

W
e

- manudgUeillsaaudnuuy focal epilepsy Tita1sannen Valproate warlasuduendduiivuyay

- frtaunmduagiherunfeusuissleviannislden Valproate innntlnulifiansanael’

- fifthedesnslien Valproate ustnatemaidslimensuildetluruindi 500-600 mesofu fanunsavinle

- fhithelidanunsadsulUldomsuilemunumsdnls 14 valproate sely

- mngUwanansanluaunsdnlanie Valproate Tunafimunzay (in remission) Ti91504MeEAE" Valproate
Tneseiinsy Yin1aiindngn

- mngtheanunsasunstnldudlifiviniias Ansunasusfudndussu

- éfaqﬁmiqmﬁwLﬁmaemﬁﬂiz%mﬁmwLﬁaﬂaqﬁ'umsé]gamiﬁﬁiﬂé’&gﬂﬂ (unplanned pregnancy)

a

WEUIN ﬂ'l‘Uﬂ&lﬂJﬂlﬂﬂ')EJ Valproate LLauﬂ.ILLN‘L!ﬂ’]'iﬁl\‘lﬂ'iiﬂ

Y]

o
e2ve

- finsanusunsinyiegsandendnasineuiansanmaiingsd

- manuhgeilsaaudnuuy focal epilepsy Tiasanvien Valproate wasasuduendduiivunyay

- mawdsulasmsdnwemsnssshieunmsiinsss wasmslienuunsifigaliinagldendudngla

- mnglheannsamuaunsinlésne Valproate Tunanfmangan (in remission) 19ifinnsanvignen Valproate
Tngsesinsy Tanaiindng,

- mnftheannsaqumsinldulifiviiias fAnsunwasuefusniduisu

- yngtheannsoaudnldide Valproate wardwadldondail aistiorluauinsi 500-600 mg setu Tunsd
Fududedilurunaiigdiudeiinedosmiudsmanisinssuagnisanamufisunfvesmanluasss

'
=

YN lden Valproate 521319090530 wazninssnlaglangla

4

5.

e2

~ W4 Valproate sioluluwndonssd

- msfinsanvgaenanansavhlalugihefiannsaruaumstnldd sanuinsideeluaziinanuides
Fasounsauagmanlunssd

- MsanvuInvestazaInsahlsvngthssesiukarnuinsldefulivuiafigaiuly

- lluusiliAsululidussminsiinssdnsiineaunsonunisdnldfidaeen Valproate

nsalfUaeflden Valproate uazaununisnenssaluvueldendall

1. nldenluvunanmiigaianunsaniuaunsinle
2. mshrlneuvaduvuinianyg vanenssmeiunazaisldenwuu prolonged —release
3. T folate SaumieLiioann1siin neural tube defects
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nangrunsinanowdaunAnnnisniunssivevntgonlGen Valproate

1. Teratogenicity

9INMSANY meta-analysis Gausd a.f 1996 &1 2007 WuI1gUAn1TainIsiin MCM ( major congenital
malformation) lugfthevidslsrausniinanssduasld Valproate Wity 10.7 % wisuiy 7.1 % Tulugtendalsn
audniig U (83% 7ildunfudn) uwas 2.3% Tuimdaund egalsfimuloniain MCM 910 Valproate monotherapy
PNNsANWTRULLREEUSTIN 6.7 9.7 % LLazmmL?im%Lﬁumﬂﬁuiuﬁﬂwﬁi%ﬁﬂusuumq nefivaende
9rUszanm 500 me sietu  efieudusfudndiduy Carbamazepine (2.6-5.6%). Lamotrigine (1.9- 2.9%),
Levetiracetam (0.7-2.45%), Topiramate (4.2-7.7%), Phenytoin(2.9-6.7%) wag Phenobarbital (5.5-7.4%) NUIN
7l MCM shn3valproate

2. Adverse effects was behavioral development

910 Cochrane review Wuininfitinanunsadile Valproate tuazdl 1Q fanasdloioufuiinfiunsanlden
Carbamazepine waziinfiunsmund @1 1Q anasiasiinansenuinsinuuazendnluewian  Tnewinfiunsanld
Valproate fiannnin 800 mg Hu Sududesdinispuaufiawnnnininund usvnzdidlifideyaveenusndu
Tnoamzerudnilmle lusdimunisnuingndinnselden Valproate sywinedenssdaziin ADHD, autism,
autistic spectrum disorder gﬂﬂ’j’llﬁﬂﬂﬂa

nangruineanuus:ansnwuev Valproate Tun1sSnunn1sBnulinm1vg

Aaweil A.A 1970 -1980 MiSudAN1539n Valproate Wu Yous¥nanaslideUqe idiopathic (generalized)
epilepsies Way ﬂfju epileptic syndromes
1. Absence seizures

gnugniannsalalalu children/juvenile absence epilepsy sl Valproate, Ethosuximide, Lamotrigine
Lifimnuusnsinglun1snunisdnsening Valproate fiu Ethosuximide 910 RCT trial
2. Primary generalized tonic-clonic seizures

970 systematic review and meta-analysis LUSgUL7IEU Valproate wag Carbamazepine lunwuaiu
uaneing lunsmuaudn wieseq envazideianaialunisuiseiavesernistndaudusn vilinasenuliunnsis
aealsfinnu Valproate 9dfiusednsnmunninlunsaliUisenetipeuazidu primary generalized epilepsy 9339
YoNANE FINUI Valproate ¢@tungu unclassified epilepsy 111131 Topiramate Wwag Lamotrigine waz

extended release Valproate liuanm1931n Levetiracetam

3. Myoclonic seizures

Tu JME tuainns@inen wW3euliieu Valproate iU Lamotrigine Wag Topiramate Hunuinliddanuunnsig
N15W adjuvant therapy A28 Levetiracetam 3g¥inlUse@nsninn1ssnen JME Adu

4. Specific idiopathic (genetic) generalized epilepsy syndromes

galifivoyalyalg unldiuTeumisueniudnlu idiopathic (genetic) generalized epilepsy
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5. Efficacy, limitations, and risks of alternatives to Valproate as initial monotherapy in genetic
(idiopathic) generalized epilepsy
Absence : Ethosuximide aasilugndausnusitosiinfie Ethosuximidelyanunsaldlu GTC way JME Fasiniin
32U absence
: Topiaramate Wag Lamotrigine AN absence laifiwin Valproate foeseiansly Lamotrigine %ﬁ@’lﬂ%

ns¥AU myoclonic seizure

o
[V Y]

GTC : Junstnfidunsieanniian 39 Valproate Wueniidfian satunisezdeululdedduazyliaiuau
nstnlatiastanuaisiesdnauliuidn
6. Epilepsies and syndromes with focal seizures

970 meta-analysis W3BUWEU Valproate AU Carbamazepine Wui1 Carbamazepine A1 Valproate
Tun1s¥nw focal seizure usidlow3euiiou Valproate fu Phenytoin wuin lalunnsnaiu wenannillu Valproate
éjﬂLﬂuﬁi’J}aﬂQ%ﬁUﬂ’lﬁﬂm focal seizures associated with childhood epilepsy syndromes tu epilepsy with
continuous spike-waves during sleep (CSWS or electric status epilepticus in sleep [ESES] syndrome), atypical
benign focal epilepsy and Dravet syndrome Lﬁaaﬁrmmﬁ’u%’ﬂmju sodium channel blockers 1t Carbamazepine,

Oxcarbazepine 8123gnTeAUNMIYNUALINAsD cognitive dysfunction

maasueiudnain Valproate luiuenidunsunisasnssduusesiansavaretadelasnnziUien
muauMslaneginy Tungu GTC duillonaingUfmnaiaziiunudedednsimeadiy wilugUienauaunis
tnlallafuniuazsndulaiaeuelangnii

NIATUIMEYR Valproate Tugthenguiianuaue1n1stdnla (in remission) U dAuidessian1sinnistng
TnganzdUefidnisdnuuu GTC, myoclonic wagll EEG ilaund fins@nwmianuindnistnnduiduglungu
FUa idiopathic (genetic) generalized epilepsy §14 80 % waglungu JME fia 94%

asu

NaU9 Valproate #i9n1sAinAURAUNR (teratogenic risks, adverse effects , cognitive and behavioral
development) uAmnsnlupssdiudufivvunvesenild ﬁqﬁuﬁqmswé’ﬂLﬁlmmﬂ%’mﬁaﬁiw@ﬁaLﬁmﬂ’uﬁ: Wl
ahdlsfnudsilsnausnunssiafianansamuaulddheedail fudiouasfinsannslion msagldtinemnanihany
Wrlafmannadeiioaiaty s Ul funATes uauasunmedEinn1ssnw

13 vy ueust 205 Epilepsy Digest



Epilepsy Highlight

Sleep disorders in children with epilepsy

ussenglag W.A.UW. Mgn daada

th, . 4 5
Tumsusisuasims The 13" Asian and oceanian congress of child neurology cu us:neiinsu

asumsussenglag W.0Y. ODASWS IVUFUSU

Prevalence of sleep disorders in the epilepsy
population

- Tud 2013 Stores uazAmg lavinn1sAne
ﬂfy,ﬁﬂﬂﬂiuauwé’uiuciﬂaaLﬁﬂi’sL%'&Juﬁl,ﬁuisﬂawﬁ’ﬂ
Funu 79 MedisuiudineSeudiunisiua 73 e
Aen1siidaiunsaineuluugeuntl wuinguiengy
Lsraudndidgymsiiunisueunduuinninnguinun
lagianizaunnlunisusy (Quality of sleep) uag
AnaAnnivatanxiety) deunisidiuey uenanigany
FpnudveanistnduiusiuanuinnTnadeunisdn

o w

UDUBYNANYAAYNI9EDRA

o

- M3AnwIUeY Cortesi LagAuy 1avinn1s@ne
WefuAMuduTusTznislymnisusundulas Ueym
a 2 3 [ 1 o _flo .
noAnssulughenlsmaudnuuuliiilanmg (idiopathic
epilepsy) W3suigufug1ANUNG wuingunillsa
antnnsedenistnussiiloniafiadeyniniunisuou
NAULINNIINGUAUNA

- oy lnaNNITTIUTINMTANYIALINY
Yaywnisueundusie polysomnographyluluiinuay
Alvaflul 2011 Esther uazAniz WU

1. fUaelsnaudniisludnuazeivg adgymdiunis
UBUVAUNINAIINGUUNG 2-3 i Ineiane excessive
daytime sleepiness Way sleep maintenance

insomnia Ma99INAUUDU

2. Ugyminsusunaulugndanuraunfneaiuiamu

=~

nsmeszuuUszan WunnuRaunfidauvdeiiny
Suiulsaaudn

3. anuilaunAvesnsueunauluUlelsraudndana
Tn1savAunIstnLasAnnInNTInve sl Uisuas
ATaUATILLAY
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4. Obstructive sleep apnea (OSA) ulsainusaun
drfyransiinauRaUnAveIn sueulugUlelse
antnnsluinuasyivi

5. M3snANsRaunAveInsueunauluglelsraudn
a1u130anIwINNITNawinIUANNISTnle way
yhlimgAnssuuazamnmEInvestiefitu wu ns
910192 OSA lagnsld continuous positive
airway pressure (CPAP) Tug{lng) n3on1se1dn
adenotonsillectomy luiiin denalvianuisaniunu
01 3FnldAT

Effect of epilepsy on sleep children with epilepsy

- 11U 2003 Nunes wagAtg ANWIAUELNUS
389159/ 5ARNTNAUNITUDUNAU WUINTTEELIAN
Tun1sueu (total time in bed) wagszaglunisusu
naualin (total sleep time) Iuéﬂw‘liﬂam%’ﬂamauﬁa
Feunguunfegaiifoddnymaadn uenandsmudn
N7 loss of stage shift ¥992993N15UBUNAU (sleep
cycle) WWuanmalidinuniu

ayuramsfinwladn matniinaliAnnissuniu
NSUBUNAY é?fqa‘?wavlzqéhu@mmw (quality) Usuneu
(quantity) wag JUWUUNTSWBUEU (sleep architecture)
Gh)
o TnsfinTure s IULAESEEYIANTB IS AUSETINg
NISUBUNAU
o nsusulUsEANSAIWanas
o fn1sanasuey K Complexes waz sleep spindles
o fn1sanasuey Rapid Eye Movement (REM) sleep
sudsfidnvaznsuewlu frasment wazinisiiu
Fuveq stage shifts #aANITUBUNAY




- T 2003 Becker wazame livinisanuiides
sleep disturbance in children with epilepsy W21
N13TNABUNANAU (seizure night) AINATUNIU sleep
wake cycle wazdwalifiin nocturnal insomnia Lay
excessive daytime sleepiness WERINAULOU UBN
ﬁ]’m‘ﬁmﬁwu interictal epileptiform discharge g1y
AMHYDINTTUNMIUNTUBUN LAY TTAREN Ay
wlasszezvaInIsuounaUme Tunsaneninaiginy
MaUABuLUaed total sleep time, sleep latency
LAz spontaneous arousals Tugefiflornstauuy
generalized seizures mmdﬂumjm complex partial
seizures/ simple partial seizures WagWUINLNITANG
Y9INTUBULUY REM sleep Ts¥ouaz 50 Tugvaeddl

primary generalized tonic clonic seizures

- nn1sAnwlud 2002 Bazil LagAmg Lay
U 2004 Vaughn wazag wuillsaaudninananis
UOUNAUR T
o Total sleep time (TST) anad
o REM sleep anal I@mawwiu@’ﬂwﬁﬂ?ﬂﬂmaﬁu
SYWIUUNAY denaliennisinserine Uiy

- ¥ 1991 n13Anw1U89 Touchon LazAmue
WUI13282181903 REM sleep  wUSHARUAUIIUIY
59N tuAeninszeza1vee REM sleep Wiy dawa
Tionistnanas

- U 2000 Bazil wagamz W1N19AN©Y1 REM
sleep 281190523 polysomnography 1uc§ﬂ’w
temporal lobe epilepsy 41U 37 518 WU ﬂ&jmﬁﬁ
9IN13TNIUTRNA19IU (daytime seizure) &I REM sleep
Y3991 susunauluAudnlUanaseslidudAynig
adfdefisutunguilaifionnns (18 Vs 129%) usilaiiina
#19 sleep stage Wag sleep efficiency ?huﬂfjuﬁﬁa’lmi
¥nY9nNa1eAU (night seizure) & REM sleep anadun
otsfideddynaiaieiisuiungudilifennts
(16 VS 7%) waznuindnsiut uves stage | sleep
FSWAVLNITANAIVDY sleep efficiency
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nmsAnuiFaaulai REM sleep uag total
sleep time anay waefin1siasunuaswes circadian
pattern Ae onset Tunmsusuvduiadugiheditenns
I faifu madnvesiinsenaiinalnenseso REM sleep
warenfudnetainasenisildeuulames REM sleep
Fevlenmstniizu

- Anna Serafini kazAnly AnwinsUasuuUas
N1suBUVAULazaNEaE sleep architecture TuUae
mesial temporal lobe epilepsy NOULALNAINIFA
temporal lobectomyfi 1 uaz 2 T a5 hypno-
gram WU

1. REM sleep anaslusgninanisuounavlu
AUREneUNTSHIAR WReIiuN1sAn®IaUY NE1uLY

2. AN5LNNUUYY total sleep time tay REM

1 a o o L2 b7 d‘ a U L2 1 o
sleep agnaiitidAglugUlenlilienistnudesndn 1
a A A Y] v
U LUBgUNUNDUNIGIA

3. INLANTU total sleep time Wazn153 REM
sleep Tugrudlndguiudu sauiun138 sleep
architecture AU #dewdn 2 U agrelsAniy nans
WasuwUasmawiaan 1 wag 2 U luusnaeduiile
WIsueUN19ads

a3Uleid1 N3k temporal lobectomy
ansadsuuvadlyt sleep macrostructure Tugtae
#tu Tnensansiuaumstnuazinterictal epileptiform
discharge wazilunangrududuinlsnaudnuioninis

v A

YNINARDNIZUIUNITNITUDUNAU (sleep organization)

Mechanisms inuencing sleep and epilepsy

. d2emsuaunauulsldesandu 2 stages laun
NREM LLeg REM sleep

1. NREM sleep Uun1susunauiitinainng
synchronization maaﬁ’wuamaa, reticular activating

system, thalamus Wag @uesaIu cortex



n1suBUNaUanlU NREM sleep vinluiAa
hyperpolarization ¥84 thalamo-cortical neurons
Fadunannnisrauiianadves Acetylcholine o
580U hyperpolarization FannTudemamioniliie
interictal epileptiform discharges tagdnmauun ﬁ&ﬁﬂj
G?Tuagjﬁ’mi’mmq epileptic syndrome %30 ¥HiAv99
specific seizures 1 Electrical status epilepticus
during slow sleep (ESES)/ Continuous spikes and
waves during slow sleep (CSWS) Fevznuinfiadudn
130 epileptiform discharge Tut24 stage Ill-IV 984
NREM sleep walaiwulu 929 REM sleep

2. REM sleep tJun1agil brain-activated
behavioral stages WieafunTIfiu (wakefulness)
waglin desynchronization 9nNsEUS InNTEUIUNS
synchronization 983 thalamocortical system Nafile
A® WU desynchronization EEG pattern wazdudanis
spreading U893 epileptiform discharges Iu@:ﬂwiiﬂ
autn Seilernsdniity

- sfinwmaten1sAneua e Wirrell
EC,1998; Bazil CW, 2004; Malow BA, 1997 wag Ferrillo
F, 2000 WU sleep stage transitions dkasionIN159n
uay interictal epileptiform discharge wsngildanunsn
agunszurumsitaauls fansdl fUae OSA digm
nsuouliieswe 1An fragment sleep dswalvdnuin
Fu flefin1ssnwdnsendudn wuinenssniduy
AuLAgILAD enfudnensvsinanieeaulunisaiuay
wazUsuaunagnITUBUNAY FIUD1aAN13E sleep

transitions

- A15ANY1999 Touchon wagamzlud 1991
WUIINISHAME arousal Tuseninesn1susunauinali
Fnundu Wesaniinsiasundassesy hyperpola-
rization daWansyduleiiiia interictal epileptiform
discharges uaz o1n158naLNT agalshiniu JUelsa
audnTifinisuewsieslesiios wazdl sleep fragmentation
Fruauann BlldiAnennistannsie damaeginnsine
Anndsfinssnfiunisvesnssuiunisnisudsunla
luanesolUlnedilduansenistnesnunliiiiu
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- Miano wagaz wuil on1stniiauintuly
2RNTUBUNAUNE Cyclical alternating pattern (CAP)
FadudnwarTmulalu sleep fragmentation 31nA5Yh

sleep lab monitoring

e @15NAAMUAYITRINUNITUBUNAU bALA GABA,
adenosine, melatonin kag N158AAIVN hypo-
cretin-1 Tuunlvdunas

Uagdu nszviunislunseiuliiinnisdnain
nsenuau ullteyaviovangulidaau enaieItes
iU GABA modulation %38 offset of adenosine Tu

PIUTUAUVDINITUBUNAU

lunifinens nandsaniz adenosine, mela-
tonin wag hypocretin-1 Adenosine, adenosine

kinase WLa¥ adenosine receptor antagonist

- Adenosine (AD) TushsmerduansiiviilviAn
N15UBUNAU 38 endogenous sleep promoting
substance N153 adenosine %38 adenosine agonist
Windu dnaliuounduuindu wagnu slow wave
activity 11034 uenandgdnuautfdediunisdn
(antiepileptogenic agent) adenosine Qﬂmumﬂ,@a
astrocyte waztdulysl adenosine kinase (ADK) Faduy
asnalyAnn1tn (pro-epileptogenic agent)

- Adenosine receptor antagonist n3o
. I3 Ao wa v ) . a
caffeine LUUATVIUAMENURATIVIUNY adenosine A
MAAANITAUST Lazan sleep slow wave activity Tu
Electroencephalography Tusyuduasnunaass way
finauantfnaliinn1sdn (pro-epileptogenic agent)

- 3 2009 Boison WarAME WUISLHU adeno-
sine TuaLRRLTUNAINAUTUTZ LA IUIY WA
115U ADK 11n3uLilaiin1ssUasunlasainnisausti
'gjmsuau (transitional state) @swalyi threshold #a
N15¥nanas Medanauudgiudn ADK dauaudn
epileptogenesis N15LAA astrogliosis UM hippo-

' vy ° a X 0o 9 Y a
campus @INaliin15vin9IuUes ADK WNTY vilAn



mMs¥n/lseandn satudadiuuaedsanudululanag
11 adenosine agonist #38 ADK 113nw1lsAandn
agslsAmudesinnisAnesaly

Melatonin

- Melatonin Iu%mmﬁ'gﬂ viliiAn hippocam
pal excitability Gﬁﬂﬁﬂmauﬁaﬁﬂﬁﬁﬂm?ﬁjﬂ (pro-
convulsant) FIN1SANEIVBY Stewarts kazAue U 2005
LAZRINANSANYIVEI Munos wazan Wied 1998 wut
melatonin luruafisnin szsinmauidesunsdn
(anti-epileptic properties) ﬁ'ﬂﬁ?ﬂu{]wﬁu?jﬁuﬂuﬁ
anifiesluEesnsly melatonin Tugthelsnandn
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- U 2009 Rejdak wazmuy lRvin1sAn®INIg
$nwmae Ramelteon Gty selective melatonin
receptor agonist Tudainnassiiidulsaaudn wuin
Ramelteon finasautdesumsinludnimaassiiiy
TsnaudniZess

Hypocretin-1

- 9INNSANYT Rejdak wazaaglul 2009 wu
N19aAa9999 hypocretin-1 Iu;jfﬂw‘ﬁ'ﬁ repetitive
generalized seizures (GTC) #39 status epilepticus
UazN1U1A hypocretin-1 a1afld@uyiAAnDINITI9
Fu n&NnuLUU GTC agslsfnunszuun s
5edelaitnLan



EEG Quiz
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1. EEG technician 11 EEG vasfaev1eeng 50 U unusnwunmd wivesinisudana EEG vinulinsuuseiavasiae asudana EEG (5Ufl 1)
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EEG Quiz

AMMOU :

[

EEG 1umhsﬁ'1&ml,ﬂu abnormal EEG Taednwaizanuinunives EEG finu el

1. EEG background asymmetry fa EEG background Sianweus liausnns
fu fia frequency 284 right cerebral hemisphere (1-3Hz) zfiAud AN
frequency inulu left cerebral hemisphere (1-5Hz) Tnenuin amplitude a4
right cerebral hemisphere U3t right posterior head regions(T6, 02) AzdiA1
fifeunitusanietuly left cerebral hemisphere Wag AMULANGAIIYDT
amplitude Aana1EAT U1NAIT 50%

a3UnaaNNIsuUana EEG background #Uleseiiunazdnnig severe
diffuse encephalopathy Waza199ziiAuRAUARYDY right cerebral hemisphere
IngLanizae1983luusiIn right temporo-occipital lobe

2. right occipital sharp waves (02) #una3ufl 7 1, 4, 5, 6, uaz 8
(5Ufl 2) aswudnwauy sharply-contoured waveforms Ingfifianseadudas
(positive pen deﬂectionﬂuvlﬂ EEG channels 81 right cerebral hemisphere
AsfinUnAfinude right occipital sharp waves(02) winiden electrical EEG event
faulauinisiesed electrical fields fintu (nseudiwdsw) asnudn
electrical fields fiiAnTunuianzluanesdnun dunnirfienisveady EEG &
Snuazdamun (positive pen deflection) losanlu EEG amd (Hu bipolar
montage A3ty funaunise EEG sel fo ginil phase reversal vidoll dawy
114fl phase reversal Lﬁﬂ%{ﬂu bipolar montage é’]’aﬁ?ummé’ﬂsuaq localization
¥99 EEG gnlalfl phase reversal lu bipolar montage wiai1 maximum negativity
%30 minimum positivity 1induluu3na electrode floguanegauesans (the
end of the chain) i fie right occipital electrode (02)

-jzyyfugust 2015 Epilepsy Digest — _— -

Answer

it

T AN s st It PR o AT I g O o
: MMWWW H»W S

R T g T M e ¥ T '
. WM&‘:: %MMWM LY
~ ‘—M-w.-.-r‘“-r — e e
Te02 1 ‘-w-‘...)"/‘h'\ R SR R e, /%. M" I""M_M [ —— "\-«Wm,—, LA )
T %M‘.l\
4“'-—-./\ v--m-»_, "\,

MNABINIINAFBUANYAFIY kg liin13As18 electrical field Tu
reference EEG montage 978 1 Cz (3UN 3) way ear reference montage

(5UN 4) agwui electrical event Aenan3dl amplitude gegait O2 electrode

— xa__._.m___

AL

r- & n ;"‘"\f m‘\‘: "_.-"'\-\"‘ - V/ \-\_,.,,AJ"‘\" .
- w\m :/"\\WM.‘W ' 1 »w v
e f'~ : v/v"‘ WWMAV\) L

I“‘; -




ugust 2015 Epilepsy Digest

_!u,r..

A = WWWWWWW
oLl R el Vo
S TS .-\_., \fh“'\./‘\,-‘"""‘w T S TVE i U Mﬁ%q/\“ P Sl GNP DR

CHAL B Pty o i S e N TN o N v T LV U Wi S LV A VN,
PIA \-..;vq.x-\.(“"’“-y.., S T T T i -\..-_'f*-.\_r"-’"\f"-m\h/f"f""'\-d‘-\._,—“fv sl

bl e BTt A g ey e oINS T e T
il I A T T I R U e
ol e mm\‘_wxﬁwﬂ—w”\wmw”'\- E s TR Nt Vet N e P g N
SO L S W-.WWM MW\.MM

N‘ﬂ.': M\W“WMWWM

Taal
TeA =
e

€0 =

3UN 4. Ear reference montage Wu31il maximum negativity #1 02

aqUUsdR Wuthemenieeinisdunthen nawntugUisdununas
Aswenszunnivy 11 1 Filusneuslsamenuna

CT brain (3Uf1 5) U subdural hematoma n&ssndn wuingtaeiionnis
Fuas ald¥unisvh EEG Bnads wudnil subclinical EEG status masnszeiani
Fueleisunsvi EEG Wusyezinan 30 undt Tne subclinical EEG status (5U7 6.1
6.5) N1NEAUDITNVINUILIN right occipital lobe

3‘1]17; 5. CT brain WU acute subdural
hematoma along right fronto-temporo-

parieto-occipital lobe

™01~ wfwwﬁw%wwmw
FrF —-;.-F-—-"“--“..'.o'\ “\m/m"u\_/'_\w»_mm,fr“%ﬁ"w\ T

LT "L.r——\_vlf\ W’\W\'Wﬁ'

TETE 5% e -

(v,
T »J-Iull (T

AW S ety

,,,‘,1 " “WH‘WJMW”M V\'Wﬁm W
N = H"'A“"’_‘/ "'\\.—-,—v \WWVHMRAMJWNN,N\WVHWr

mot e V,v\.w_‘_..ﬁ—_._._.._.,n«v\_u_a,._._-.ﬂ. PRSP I PPN e N I e

W"\“-M—"‘H _.\_‘_\‘,f“' ‘N.“__,_.f" TN — T — r'\r"“"/_“'\a—\_r
/ e VN I i b SRREP S \“/—l.«‘— TN

VAN b g P P o e A Ay
W 'm-"u’"\- T "‘r"\\’\'e“ -"\ e ;.' ';'n"'.. MW -. VAT N‘ 4 '| VAT ‘f
wd \f ||

| SEEERAPES R S5 %0 ST -t SL S S S N0 XS S L  SUR PO S0 0 D . —

gﬂﬁ 6.1. subclinical EEG status &3.n# evolution in amplitude and frequency
299 EEG Tu right cerebral hemisphere

oA L AL AR e J,/J“-mﬁ,‘\hr/m__\,f_,\/“-'w\\_\_/ i
FETe w o™ e, V\‘Wm W’\mﬂ‘\.’”‘
™I = \rwfn\ W“'\W e R TR T | — MW
mer w VA A :.'mﬁ' 'qr'V ™ I.‘-. .N. "‘v,-’u /‘,I| Ao, w,,-‘ Y | f \n\ ,a-,m. M fie At p\",-, e .""H\J“\ o\
f y v \
i (] V

A— W\""\ﬂ\/"“‘w\:"\aﬂ\fn—'\ ,f’-""‘\_‘,. e
ne . \w“\w‘rﬁf%%‘ WWHWW_A‘N’N/\MVM“HM%N"VN

B i i I T e

s N
\_/ \'\ / w&\qﬁ\‘”‘\_ﬁ' Qo L o
\.

e
ferripm, vv

) '\4’“ c t p
i adii BN \I"h‘J‘ -‘|| ||M\1 p\ll ‘, ;‘Ir\l W 1, '.l"J \-’ J"V“" ] 'JL \«’""-M

s B o n"\::i Ett: Mﬂj\“\g\ mv\"/\ﬂ

iy . e

3‘1]17; 6.2. subclinical EEG status 2 w19 #aun

W ———
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Medically intractable epilepsy -
- with multiple independent spike foci (MISF)
after suspected cerebral malaria

Panutchaya Noivong MD.> Chusak Limotai MD., M.Sc., CSCN (C)"

1. Chulalongkorn Comprehensive Epilepsy Center of Excellence (CCEC), King Chulalongkorn Memorial Hospital, The Thai Red Cross Society.

2. Division of Neurology, Department of Medicine, Faculty of Medicine, Chulalongkorn University

A 44-year-old left-handed gentleman was diagnosed as focal epilepsy suspected secondary to cerebral
malaria. He noted that he suffered from cerebral malaria at age 18 years where at the time he presented with
high-grade fever, diffuse headache, and alteration of consciousness. He was hospitalized in Hospital for Tropical
Diseases. Prior to this event, he had experienced another twice episodes of malarial infection but with milder
symptoms, not requiring hospitalization. Three years later at age 21 years, he began having epilepsy with three
different types of seizure. These consisted of 1) isolated cephalic aura; 2) cephalic aura with secondarily
generalized tonic clonic seizure; and 3) cephalic aura with oroalimentary automotor seizure. Magnetic resonance
imaging (MRI) performed on January 10th, 2013, revealed left hippocampal sclerosis and few tiny areas of
increased signal intensity on T2WI and FLAIR sequences at subcortical white matter of bilateral frontal lobes
(Figure 1). Despite being tried on several antiepileptic drugs (AEDs) including phenytoin, phenobarbital, valproic
acid, levetiracetam, and lamotrigine, his seizure has remained. Since he was considered to be medically
intractable focal epilepsy, a scalp video-EEG recording was arranged to assess whether he is a surgical
candidate. This was performed during June 17th through 30th , 2015. Interictal findings revealed MISF over
bilateral cerebral hemispheres with two most active epileptic foci over right anterior temporal (FBFT10) and right
occipital region (02). Less frequent epileptic foci were noted over left anterior temporal (F7FT9), right mid-to-
posterior temporal regions (T4>T6) and left posterior temporo-occipital regions (T5>01) (Figure 2 A-E). Six
typical seizures were captured. Five out of six seizures arose from the left temporal region in the form of a build
up of medium-amplitude rhythmic theta activity followed by generalized or left cerebral hemispheric voltage
attenuation with subsequent rhythmic higher amplitude sharply contoured delta activity over the left cerebral
hemisphere (Figure 3). Semiologically, he perceived cephalic aura and then exhibited dyscognitive seizure
followed by minimal oroalimentary automatism with or without subsequent right arm tonic seizure. One seizure
showed independent contralateral ictal EEG onset arising from the right temporal region in the form of medium-
amplitude rhythmic theta activity with intraictal switch of lateralization to the left temporal region (Figure 4).
During this seizure, he once again perceived cephalic aura but with ensuing left hand tonic instead of dyscognitive

seizure as seen during the other seizures.
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Figure 1: MRI revealed left hippocampal sclerosis and few tiny areas of increased signal intensity on T2WI and

FLAIR sequences at subcortical white matter of bilateral frontal lobes
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Figure 2: depicted multiple independent spike foci (MISF) over bilateral cerebral hemispheres in antero-
posterior (AP) bipolar montage. The pictures of IEDs in different foci are demonstrated: (A) right mid-to-posterior
temporal regions (T4>T6); (B) right occipital region (O2); (C) right anterior temporal region (F8FT10); (D) left
anterior temporal region (F7FT9); and (E) left posterior temporo-occipital regions (T5>01). The frequency of

their occurrence running from the most through the least frequent locations is shown as follows: (C) > (B) >
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Figure 3: Ictal-EEG changes during five seizures showed ictal EEG onset over left temporal region in the form

of medium-amplitude rhythmic theta activity.
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Figure 4: Ictal-EEG changes during one seizure revealed contralateral ictal EEG onset arising from the right

temporal region.



Interesting points

Malaria is parasitic infection which caused by Plasmodium species including P.falciparum, P.vivax,
P.ovale, P. malariae. Malaria is common tropical parasitic infection especially in sub-Saharan Africa and South
East Asia. In Thailand, incidence of malaria was reported to be 5 to 20 per 1000 population.1 Clinical presentation
of malaria is classified into two groups, complicated and uncomplicated malaria. Complicated malaria including
cerebral malaria may present with anemia, hypoglycemia, metabolic acidosis, seizure, coma and multi-organ
failure. Cerebral malaria is the most severe neurological manifestation. Cerebral malaria was defined as clinical
syndrome characterized by profound loss of consciousness (Blantyre coma scale < 3) lasting for more than one
hour, demonstration of asexual parasitemia on thick and thin blood smear, and exclusion of alternative cause of
encephalopathy such as bacterial meningitis and viral enoephalitis.2 Seizures are common clinical presentation
in acute phase of cerebral malaria. In acute cerebral malaria, postulated pathophysiology was that the brain
insults could result from 1) sequestration of parasitized erythrocytes (PRBC) in microvasculature; 2) potential
harmful effects of pro-inflammatory cytokines; and 3) endothelial injury and blood-brain barrier dysfunc’[ion.3

Incidence of long-term epilepsy was uncertain, but may be up to 10% of patients.4’5’6

A previous study of
electroencephalographic findings in acute cerebral malaria revealed that most seizures in their patients arose
from posterior temporo-parietal region which was a watershed area between the vascular territory of anterior
and posterior circulation.” In the setting of impaired perfusion resulting from sequestration of PRBC in acute
cerebral malaria, the watershed zone is vulnerable to the hypoxic insult. Only one case report of hippocampal
sclerosis (HS) after cerebral malaria was published 8 The number of cases with HS as the sequelae of cerebral
malaria may be under-reported since the scarcity of MRI study in patients with long-term epilepsy after cerebral

malaria. Hippocampus damage in cerebral malaria was noted in experimental animal studies ¥

MISF defined as epileptic discharges which arise from at least three noncontiguous electrode positions
with at least one focus in each hemisphere. MISF was mostly described in severe epilepsy syndromes including
West syndrome, Lennox-Gastaut syndrome, and in patients with extensive bilateral brain Iesions1.O On the basis
of potentially multiple brain areas being affected by acute cerebral malaria as described above, the presence
of MISF in this interesting case may represent the long-term consequence of cerebral malaria for which causes
multiple areas of potential epileptogenicity. Two practical points can be drawn from this case: 1) MISF can be
seen in the epileptic patients after cerebral malaria, in addition to severe epilepsy syndromes and 2) In patients
who suffer from chronic epilepsy after cerebral malaria and multiple AEDs fail to control seizures, a resective
surgery can be deemed but a thorough presurgical evaluation with a scalp video-EEG monitoring is required.
This is based on the fact that although the MRI shows single lesion there is still possibility of multiple areas of

potential epileptogenicity in the patients with chronic epilepsy after cerebral malaria.
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