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EPILEPSY HIGHLIGHT:

Status epilepticus: when traditional drugs fail, what's next?

us3enalas Dr Pierre Genton, Centre Saint Paul, Hopital Henri Gastaut, Marseille, France Tuguilszgsiannisiszanilasen 13

vasaanlsnandnuisdszinalng Jud 30 nsngnan 2552 o Tssusululaina aenwauads

AN35N®1N12e status epilepticus (SE) I@ﬂ%mﬁu‘%ﬂﬁﬂagjtﬁu L
Phenobarbital %%'amﬁu%’n%ﬁ@a@ﬁm T feudiinazanansnaiunu
23BN AR wananazfiadyniaInnadnefasaenaINET 1Eu N2
anusulafne wazmsnamsvela Wudu Sedannsdufiasdosd
prospective randomized trial tewRsnEumslFn wazilSurmne
vaseniudnoiadieg lun1ssneinae SE eldnsuriinuasen sl
UszAnSnmwafiga uaz wamemmuawa@ adelsfionn nsdnmn
”ﬁu@umi@mnLuaemﬂmamﬂ@i‘umﬁmumamaww LAZNIITNEN
wmﬂuamumﬁmmmﬂmanu

@fm%fumﬁﬁadfaLmﬂliﬂluﬁ’iﬂwﬁﬁm'gw refractory SE et
aNHEIAYHINARNT AN NI mJ’JEI luwmammwmwmimqamu
VLWWwaNawmmmmuamwwa wﬂ%%mnuaawuﬂmq Tz
refractory SE aaslésunmsiiadeuenlsnainnanizam wwu

0 mzdldldiinaineinisdn wu psychogenic seizure, syncope
ﬁﬁmmiﬂiz@;mmu myoclonus JINAE, 1NTTLNS 9L tonic seizure
mmn“mmé’ﬂuammmﬁ@mﬂa

© luwmwNmimuﬂwmﬂmmmm@6] wmwawﬂwmﬁmmm
iaﬂmu,a ﬂauvl,w%azua@Lﬂas;lul,l,ﬂaﬂ@wvl,mua'lmﬂﬂ Lo AN
EL‘HL@mLLiﬂLﬂ@ mimlﬁnahauaﬂ Iﬁ@m@maa@auaﬂ,uwmammﬁ
metabolic/toxic encephalopathy LLamaw]

o lu%ﬂwli@am%ﬂﬁﬁmiLﬁﬁlammawaﬁ@ﬁ'ﬂwﬂﬂam@“ﬁ'hﬂﬁ
NAaNBINTTN L% b syndrome of continuous spike-wave during
sleep, %ﬂ'm Angelman syndrome ‘ﬁﬁ active interictal EEG, severe
encephalopathies ‘vﬁaﬁﬂwﬁﬁma: status epilepticus WULLANNZ
144 nonconvulsive SE T childhood absence epilepsy

(%) luﬁ’iﬂwbmm%’ﬂﬁﬁé’ﬂwmnawwwmeaﬂmqaa‘w L1

° mJ’m idiopathic generalized epilepsy 1191352 ndilEsuen
ﬂumﬂwvl,:umm AL ANNANTTANEI289 Osorio wazamzluil 2000
wmwmﬂwu absence seizure 3o myoclonic seizure T Juvenile
Myoclonic Epilepsy (JME) ag 34mmﬁ“miumemnmumaimuzn
Carbamazepine %38 Phenytoin Dudn

° BHJ’J?_W]N epileptic encephaolopathies aanN1INTe wummmﬂmm
Y9780 171 Lennox-Gastaut syndrome as dnne tomc status LNavLmu
¢1 Benzodiazepines maﬁmﬂ Angelman syndrome ‘wumu: myoclonic
status 391U encephalopathy %3aftlae Rasmussen’s encephalitis LT

luﬂﬁmimm%ﬁﬂazw@ﬁamﬁ’u%ﬂLm:mi%fﬂméﬁm’i%%udm%u
a3z SE uag refractory SE lagasnanidiudseniudnlugduuuiae
flual fa Valproate waz Levetiracetam

fagdueniuinfilifiuuninanadnarasiia usaniudnlugiwuy
AAHWEIU9THALTY Phenobarbital, Phenytoin, Valproate, Benzodi-
azepines, Fosphenytoin Wag Levetiracetam d9aznaiiiesieasiden
o o
PR 9eNNIEUNNIE SE f9d

Benzodiazepines

anlugtuuudalunguitinanasiie 1 Clonazepam, Diazepam,
Lorazepam, uaz Midazolam usiazziiadamaniAuansrofiuluuizes
msazansluiwielasiu, protein binding wazszes narlunsaangmnd
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udiss annansAnsues Alldredge uazanilud] 2001 Ga/Souifey
slden Lorazepam, Diazepam L&z Placebo iﬂwwmmuma‘” SE uaﬂ
Tsanenuna wud Lorazepam ¥#uafnin Diazepam maﬁmﬂaanqm
Vmemumw 15 Al vililemainennisdnaranas luunied
Diazepam mmmawm aelulutula@fed redistribution lalels
peripheral fat tissue 1@adr933a50az amqwﬂ@meam 1aitig
1 #lng mslmwmam@mmﬂﬂsﬁﬂmw

mmwmmu Temporal lobe SE $i nInavauaaalungs
Benzodiazepines a1alallananiin Tnersndulwihanasuandlfific
elap9il epileptiform discharges maaagwaﬂmuma@

Phenytoin wag Fosphenytoin

Phenytoin LﬁumﬁﬁaﬂamqLLWW@WLL@‘"Wﬁummu ez i
anandaudanadldd ilAdieinmeuauasmaslaiuenlé
agnesanEaniely 20 wd udiiesanradneidssyinldiAanis
szangifasdanasniiandiiasainddn pH g9 UATHARDIZUL
mlaawﬂ‘wlumqﬁimmﬂﬂmaﬂmiammﬂLL@JL% Fosphenytoin
Emmu prodrug 2849 Phenytoin wnis lae Fosphenytoin g mﬂLﬂayuLUu
Phenytoin lushenialas enzyme alkaline phosphatases 1n#y
ageaasaelu 15- 20 Wil danandifas sanglunh asnsndaldng
waaadanduaznduile fradiodasiiasnin Phenytoin

Barbiturates

anlugiluupdanmvasaidanslunauitivanasia u

© Phenobarbital THluwwe bolus 10-20 mg/kg Taaaanusalu
nnsl#entiasn3 100 mg/min

© Pentobarbital 1Hlunine 10-20 mg/kg Anasd1sding (@nuislunns
IHentiaendn 25 mg/min) antiuaaflsenluame 1-3 mg/kg/min

© Thiopental THluaune 100-200 mg SudUAnaE19390L53 ANt
AReEENIWIN 50 mg ¥eAunn 5 WAl aunideasngadn

Tymaesenlunguitdeinadrsdasrildiiansnassuuiala
LAZHADALADA saumﬂ@mimﬂia@awuwml,lﬁﬁ wazyi e la3En
Fdunauisdasiniswiige 'mmhﬂamﬂﬂamhmm“ﬂmum

Valproate

Iuﬁawuumﬂ%m Valproate luguuuudanisviaaeiians
amumwawmq wﬂuwamiﬂﬂmwu controlled trial Tu#1las
SE mumawmmmmawwwmmh‘"mi L wmﬂmmmwu
fasnlda 34mmmmﬂﬁuaﬂlumumiﬂmzwmiaLLawaa@Laa@ FEULY
mimﬂma:mﬁﬁﬂﬁwmEﬁﬂm wnndanansavsunsidenlede uas
vensdionaldienlalusmnadigedi 20-30 mgrkg

dmsudouszlunnslFen Valproate zfiadalunaradszineas
izqmwwﬂﬂ%wuﬂizﬂmﬂawmaﬂﬁm%’um:mﬂﬁ e b s {1IR
1@dnsihen valproate wiedeunldlunaransal 1ou mﬂﬁaﬂumﬁ
LASENNITHIA mﬂ%mwwmamau volunay SE Wiudu Sefina
mi@mmmnmammﬂuﬁiwawmaﬂummﬂﬂnm Valproate afiaaialis
Qﬂmﬁnumaw SE wuNansanenue Kaplan uazamzlull 1999 wuin



é’iﬂamﬁﬂﬁﬁmmi%’ﬂ%ﬁ@ NCSE aauauadsas1ad195iaisd a1813n
mmmmmﬁmﬂiﬁlu 30 W, wamiﬁﬂmmm Naritoku tazameln
U 2001 wudenlduadlugiae 5/11 318 ARemstnaia overt
convulsive SE LLawﬁd‘ﬂﬂﬁ 2/6 318 ‘Ymmﬂ’ﬁ’ﬁﬂ"ﬁu@ subtle SE uaﬂmﬂu
FoflnansAnenves Yu wazamelull 2003, Limdi wazaaeluil 2005,
Peters uazamzlull 2005 wudrawsamIuguaInITniudele
agnnadl lagliiinansznudaszuudilawazvaaadan {1
yre5genRadudodldenluuing 10-78 mgkg

usnanigsiinansdnunlunislien Valproate wiindalulsanse
ma‘”ﬁlu L% acute migraine delirium Lag agitation, acute juvenile
mania tHudn Lmwﬁammmmmmmmuaa Foflanudndud
az maqmwammumnmﬂuam@m

ﬁmmmmﬂﬁtﬁ%ﬂmﬁgﬁ@wa%mﬁm%&’ﬂﬁ%ﬂm Valproate
FRADATNG LU encephalopathy, exacerbation of juvenile absence
epilepsy, circulatory collapse was pathological laughter %ﬂﬁﬂanﬂu
ﬁwmuéﬂmmwwziw %%a@umjm%ﬂmiﬁmuﬁas Faea3aziims
ﬁ@mmamw%aqﬂa@ialﬂ

Levetiracetam

luﬂaauumamﬂumﬂmm Levetiracetam z#ia@nazszyianis
lwimmuﬂimmimmmmlwmﬁmh nuld Gefluanisdnuives
Stockis wazamzlull 2007 wmm'ﬁ:ammwﬂiuLL@ﬂWiaaﬂqm
WeanwihAuendudsznu fianude1éa wsaners lisidas sl
AslAelunie SE ama%nmu Hsnunsdidnsilufihoanzs
maLﬂuﬂamwmmwmuuawmm'r SE ‘Vle@]ii_l?_l’l Levetiracetam
FAABATINARINNT 100 398 wuiienlEradneluainisnadie
NCSE, TCSE, CPSE, focal SE uaz myoclonic SE saufisluiiledid
AMANIENG199 11U symptomatic, idiopathic waz de novo SE lag
T¥2u1e 500-2000 mg bolus laslddnansznudaszuuiilauaz
YaoAlann uazfniiiSnmfiansn
N335 SE ar83tan

daulvgazldludihedn wu mardaauas az@enyilunsdin

ﬂaﬂmauauawaﬂﬂm snandunaeunsfnsdiisanizs

L% Hemispherectomy luwﬂw‘ﬂu Extensive hemispheric dysplasia
(Duane uazamelud 2004), Tailored focal resection (Ng wasame
gl 2003), Multiple subpial resections (D’Giano wazamelull 2001)
Wi uaﬂmﬂﬁé’ﬂﬁmiﬁﬂ Vagal nerve stimulation (Winston ez
1ui) 2001) wazn13M# Ketogenic diet (Francosis wazameluil 2003)
FolEnanludnidn

i unaudiialunissnenilz SE

O First-line management maa:ﬁtu%ﬁLL@i"ﬁNﬁ@%ﬁ%ﬂM%Mﬁﬁ
lsanenunalaedanldendalungs Benzodiazepines 11w Diazepam
10 mg, Clonazepam 1 mg, Lorazepam 4-10 mg %38 Midazolam 5-10
mg Sanenaaadandiing lu 2-5 Wil dududasinisdaaiiig
nmsvelavasiiheuazszisniiz apnea Lm‘“l%m%ﬂm@ﬂ%mm%m
foslamstne

© nsl¥ien Phenytoin fithansléiunisguastidlnadalulssweia
LAz 'nnmumam@mmmmm@ﬂa%mmme Wnapssfiliae
Phenytoin 18-20 mg/kg wmmmﬂumu 50 mg/min %38 Fosphenytoin
20 mg PE/kg iensiE2188s 150 mg/min’ mamueummi*’mi@mﬂ%
eein TnamgszduenFioenstios 15 mg/ mumiwamamluwmwuma
1NN 70 T vSailusz TRlsanaanidaniilagy mab@m’Lamuwmqm:

o m‘s‘lﬁm Valproate uaz Levetiracetam #n13len 2 aiail

memrmumnluﬁawummaualw,mmmﬁaa@ﬂmmm wﬂ,uﬂim
mﬂu first-line ¥i3® second-line agents lunnaz SE ‘Vm"ﬁu@ "‘ﬁﬂ@’;i
wmimﬂ“iﬂuwmwmaﬁ ilyriniese yuslaLazraoalien

O 3282 Refractory SE

o minliananInaugnaINIENlangs 40-60 Wi Miﬁmi
aavngla wazszTanisaIan malwmluﬂau Benzodiazepines nass
w38 Phenobarbital 20 mg/kg ‘V]ﬂ’J'lNLﬁ’JVLNLﬂ% 100 mg/min

o ynldanansnauguaIMIinlivas 1-2 ilae ansRarsanlss
Pentobarbital 5 mg/kg loading mﬂuu@amﬂmlumm@ 1-3 mg/kg/min
Wia‘wmﬁmﬂmmluﬂqmmww‘;myty 11 Clomethiazole, Propofol,
Lidocaine, Ketamine w38 Isoflurane

Refractory SE

Ag1N209 Refractory SE wmﬂﬁﬂmmi%’ﬂ@w‘at,ﬁmﬁvl,aimmm
mumﬂ@mfﬂu 30 il vidawlesn first-line 1Wlsildna vinenaas
%mﬂmnimwmmﬂﬂﬂmaL‘Uuu,w overt SE %38 subtle SE Gﬁ\‘fLu
imzuamwﬂawmymmﬂ autonomic dysfunction 33n&8 ey
TAAeduasetiundiald n1sifladaazfalanaanainnig pseudo
SE laeld EEG monitoring uag a%ﬁumaﬁﬂmmmwwﬂwm@ma“
SE unsdififidenasluanssdaslésumstida Lﬂmu wonani
M35z TINaLNINFoUAIN TSN ANFUAZYIEIAN morbidity Az
mortality wiae

35817192 Refractory SE iuadudassi EEG monitoring
' oA o o g v A Y
agnesatilasnaannazUSuetaurliaaulwidanesduanwus
suppression-burst pattern wn 12-96 Talug WIawIUNINNIaDY
aRAUIALLA TN epileptiform discharges NaLUHN

fnsfinsuSauiisunmslienlungs Barbiturate 11w Pentobar-
bital 38 Thiopental nu Midazolam (Lohr and Werneck, 2000 was
Holmes and Riviello, 1999) w11 Midazolam Nwa’uwmmuamm
Barbiturate Iaeien Midazolam § T1/2 W 2-6 lug wazas mamwm
Elsien @333l 200 pgrkg bolus ANt 1-10 pg/kg/min mamaa
8n 12 Falwg WAIAILANDINTEN LA meimmmmmmmuw
amsnlallénelu 60 wift swannBalFen uaz wmimﬂfnmau L
Propofol luasne 1 mg/kg Aa%19 wWund1 5 WA wasafILUNR 1-2
mg/kg/h Haiinslsenie 2 %ﬁ@ﬁ@iaﬂiﬁﬂﬁ@mmiﬂmwuﬁﬂaLLa:
VADALADA HONANAINANIANBINANE189ulHLE Topiramate
%ﬁ@%fuﬁimmlu%ﬂwﬁﬁmaz refractory SE wudnldnadluin
uazlvg) lumstnaila focal uaz generalized SE d@wiunguen
19385y 1w Clomethiazole, Lidocaine, Ketamine %38 Isoflurane
msdanlilugihamnizyeananuanurnnzay

n3snwnne SE ludihandlsnandn

AI ° ld'ﬁl L -
AIFAUNADIILI Ad

© A1z SE a1agnnazfuaInmMInieeniuindunau avslien
S e Al s Carbamazepine

0  AIFNUMUUILIANISS B ILANI WAL SE v e 8138
3Emssnwlediléna asmanassmssnenfililana

o luéﬂ’sﬂﬁ'ﬁ epileptic encephalopathies @131z AuMalH
28217 WanBesNTEnsnAnlawAnnadefe

o abiduusihungilsuazfqualunisdosiulalviie
A2 SE

o luwﬂmmaawa Aannae SE e aasuanidesmslden
luﬂaw‘ww withdrawal effect L% Benzodiazepines, Vigabatrin,
Gabapentin 1ufiu Wiaenfinge mulmﬂ@mmﬂﬂmwu@ LT
Carbamazepine sLumJ’;f;MNmm‘i”ﬁﬂ“ﬁu@ absence

1

ﬂa?'ﬂ@m&iﬁ@@ﬂ?i?ﬂiﬂ’]ﬂ’]’s” SE Q”IL‘U%‘Y]'Q @aﬂi@iﬂﬂ’]i’;%ﬁl%ﬂ

v
=1

‘mmmaﬂ Laiﬂﬂﬁl’WIL‘HNW ﬁNLLﬂW‘U'JEI LbRS mmmwamqmmm NAD
Q’]ﬂﬂ’]ﬁl"ﬁ&l"l@ﬂﬂa"l'é

EPILEPSY DIGEST October-December, 2009

3



CONTINUUM

Convulsive and nonconvulsive status epilepticus

us3enalas Dr Pierre Genton, Centre Saint Paul, Hopital Henri Gastaut, Marseille, France Tuguilszgsiannisiszanilasen 13

vasaanlsnandnuisdszinalng Jud 30 nsngnan 2552 o Tssusululaina aenwauads

111 1903 Clark waz Prout laussenaanumzaas Status epilepticus

(SE) vLmawmm “muwwmmﬂuaaamaﬂhﬂamﬂ FeonmaFnudas
N Rl T ﬂmuwmﬂaﬂumaw coma uazmglavioumiios” desn
1ufl 1981 ILAE Hfienamas SE snunansfinmiues Gastaut, Roger
waz Lob ludl 1967 :nmumamNmmﬁﬂnﬂ@ammnuwaawmmmmi
Fna95z mnmaw] memmwmaﬂu I@mmawmwmma ads
wﬂwiﬂm%uwamﬂuﬂnm B9szaznanaasny SE mlddfieony
‘VlLL(?lﬂ(?lNﬂuL"ﬁ%@NLW]‘]J 1970 1JUAUNT BNNBDITZEZIAFNINUAY
30 Wl Aanlul) 1983 1udunn SnasranefiessaznaENuLUZIH
20 w7t wie 10 wialy luﬁaa‘ﬁuﬁ%Lﬂu@lﬂ%mmﬁ%’ﬂ@iaLﬁm‘ﬁmu
W 5 Adudamruadudu
ﬁaﬁwﬁ@ﬁﬁ@izﬁﬂﬁqagmmaﬁa

0 e SE Wumeidaslinssnuniuean Lﬁaaanﬂ%ﬂwﬁvl,aivl,é’%u
MISNBIAIUNINTNALTET IR

o mimaawmﬂmaamuawmﬂmum #a991uunaanaInlsAnse
Mzbudifiansednoadeiu

0 15257, amIuans uamsesrananlnTihanes (EEG) sl
ATINADE, MUNTAAVIBNTEN TINDILBNTIANNLTIAIUIUATIHA
AMsSheuaznsnenseilsala

© 1z SE wiseanidu 2 nsdiwanda Alz SE mﬂmuluwmﬂ
lsaandn fu e SE Iuwﬁaawwmmmmmmm I@ﬂmﬂi@
ANTNNNNOU

NTALRNTUA

mmszﬂ”ﬂﬂﬁﬂﬁaqmumﬁmuﬂmﬁmaﬂmax SE #1nanuwun
pneInstnannInuteeanladuaiia convulsive status epilepticus
(CSE) waz nonconvulsive status epilepticus (NCSE) LLa:La‘ja@mmi%ﬂ
aiuNe EEG azusannlain

O Generalized convulsive status epilepticus (GCSE)

o

Generalized nonconvulsive status epilepticus (GNCSE)

o

Focal convulsive status epilepticus (FCSE)

o

Focal nonconvulsive status epilepticus (FNCSE)

o

Mixed forms

A o YV a d 1 3
nalnfimldinaanudeniseaaalszain

o Ananminszduaas N-methyl-D-aspartate (NMDA) d9naliiin
maazanwed Ca++ Goazlunszduliiiinainsdn

© mInazdu intermediate early genes ¥il¥iAia apoptosis

© MInIzdu enzymes, second messenger system WAz voltage
gated channels vil#iian1sanevasTas

Tuduasannsiiiefinstneia CSE smuazyildfinade
WEIWINT, mwm"ﬂ LLa“Lﬂummiﬁﬁmwﬁ@ﬂﬂamﬁ”‘uumwaw
‘Viaemaaaa Fganaaz muwammﬂma Pepandian, Aiaanlralion
mmmauawaﬂﬂm vIafianuiaUnfuag local gene expression
Lmwmﬂm@ﬁmwummﬁmﬂnu@ NCSE anaazluifinanaidonielu
se0217 FeruanageaulunnslFnnss e i dudasiarsanls
wanzaslugihousazae
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T dudaswanainnzi bdlsainisdnigu

O 2INMTNIYANLIY

o Hihaninsindaulnifaung (movement disorders)

Nﬂ]ﬂiﬁ@@m%ﬂmm@@uiWWnauaﬂLﬂaﬂmmml@mwiﬂ%mimﬂ
@@LH@G LT Sl,uwmﬂ“nu syndrome of continuous spike-waves durmg sleep
azil active epileptiform discharges Feluraznduuas muimwwma
1ailednaz SE maﬂimmwmw chronic epileptic encephalopathy L%
Angelman syndrome, Lennox-Gastaut syndrome sﬁw@auleW’laNm
Wasuuasaghedaiios

(3] @ﬂwﬁﬁﬁzymb@mﬂmqini'ﬁmﬁﬁmmﬁu lai5@ndn Tedlaidt
21ANTENLL A1 metabolic encephalopathy 1 hepatic failure 8
hyperammoniemia, M3z uremia Tufiaslae, mi@]mﬂnﬂuaum
lsanaaaLaanasDs, el Suewioanafty (Tud FeilRasuanaan

NN subtle SE

ﬂmm%ﬁﬁwuﬂaaﬁa ﬁﬂmﬁﬁﬁmmmﬁmn 2INNITHLAEN,
interictal psychosis, prolonged postictal state, malmger\ng transient
amnesia wiamalésueufnawe wiansmeaiidgnineinuas
dszan vnlailasumavii EEG anaudinladadadngaednig NCSE 1a

I2UININE

Nan1IAnEnvad Hauser wazamzlud) 1991 wazDe Lorenzo wa

anzlull 1995 wuddglidnisaluesnniz SE Uszunm 20-50/100,000

audall uazgliAn1IalniInie 2-10/100,000 Ausiall Fannrnnluin
wnfiudgeang

La
WenIailsa

miwmmmiﬁ@mmm's“ SE ‘mmu HL6), mmawmﬂ PUAVDY
mmiﬂmu,a T Lam‘wwmmwﬂ mnmiﬂﬂmlua@m‘wmw GCSE
wmumamaﬂmu 1 ’mIm Nammwmm 50% el 1960 tHudn
WnenIanganadwaaiu 10-20% GL%L@ﬂNa@]i’W]'W‘]J‘LN’Wm 3 15%
mmmmimﬂmﬂwmm@mﬂmm@wmlmﬂ@m's $SE 19 LuENE]ﬂ
luamaﬂ Laa@mﬂuam@ mimma Wi mammmansﬁaum@m
‘V](?]’WNSJ’]@E]JT]'J:., anoxia %39 hypoxia

szinnuasaIn1sEnaiaa19e

O Generalized convulsive status epilepticus (GCSE) &13130LL1)9
gp88an lMONAINBINNITINAUNG EEG @oit

Generalized tonlc-clonlc status eplleptlcus (GTCSE) Lﬂummi
%ﬂmmwmm DRERE Aadaiias vaafieghg furanuess Tngaziin
ANNAIINTER lummmmwmmmiummﬂﬂmwms] ARG
aunaneidi subtle SE #3alianne subclinical EEG discharges I@mw
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HHUn mauﬂumlm‘mmm@mﬂéﬂu%mau maVLNNmmﬁLLamsL@ﬂ
ANNINIRADUNTL uVL@mﬂ EEG monitoring raslama electrographic
seizure a%
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© Myoclonic SE ﬁﬂaxﬁmm‘i@uuﬁ@ wulalu progressive myoclonic
epilepsy #3ntIYnIN19 metabolic WUULRSUNAY
O (Hemi) Clonic SE
O Tonic, astatic, tonic/astatic SE /L@l Lennox-Gastaut syndrome,
Doose syndrome tHuéu
O Generalized non-convulsive status epilepticus (GNCSE) #3®
Absence status sﬁqﬁﬁmﬁmmmamLmuhﬁﬁﬂéﬁ WIDHUFY WU
81NINTEANLY b|lateral myoclonic jerks VL@ 50% mawmmwﬂu
mauVLwﬁwauaﬁLﬁaammaumu continuous generalized rhythmic
paroxysmal activity < 3Hz FusauwUsanseantedn
Isolated event inag Nﬁawni muﬂnmau ADLAUDIADE
Benzodiazepine afindialda Lm%um@mwm
Recurrent event ’ﬁuwimumﬂ mwﬂuwmwuiﬁ@ammﬂ
7%%@ |diopathic generallzed epilepsy mm@auiﬂﬁ’waumwu
ANBULLANZ mwnummlﬁﬂuuwﬂu epileptic encephalopathies ﬁmm
ﬂauvamauawm%mﬂwmaanwmw
Focal/partial status epilepticus wiieanidin
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O Complex partial SE (CPSE)
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O SE “lueﬂ'ﬂmﬁﬁ“[smwﬁn
mamm"umawmmﬁmmuh@ waatnaaIniadansy @m LT
N132IALINUTN, m@mi@am mamﬂmumﬂwnﬂﬂumm ERER)
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during slow wave sleep (ESES) 1Judu
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15 ueniudni llmanzan Nmﬂmamuvl,mm
O Severe neonatal/infantile epilepsies
© Symptomatic #3a Cryptogenic generalized epilepsies : Dravet
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O Symptomatic focal epilepsies :
MELAS syndrome LHuén

Rasmussen’s encephalitis,

O Specific etiologies : Ring chromosome 20 syndrome
O SE ﬁLﬁmﬁuLm (de novo) ‘w%aiuﬁﬂaﬁﬁﬁa'\mmmmﬁﬂuwé’u
As@nae SE Afadmas (de novo) dlamanulalugiemnaas
81g #naz finanennsatlsafia LL@iuﬂimwuawm@uﬂwuluwﬂw
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R 2 R : Common Pitfalls in Status Epilepticus

Status ep|lept|cus (SE) muma“ﬂﬂLﬂumﬁ“uuﬁi“awﬁﬁﬁmw
madagIngennaznils wﬂamlnwﬁmmﬁuﬁmumnL@m wazftle
vaumﬂmuIi@ammmﬂau miiﬂmmmma mamum@mmﬂn
Wi@m%a@ Setlalomaiazdedinfas aomﬂmu ANNMIANBIVB
anend Wasin wazams wugileiasaz 60 WWeTie MaFsTIany
VL@aﬂsLuﬂaNN‘Ulﬂ SE SR gk e B
m@muua e msmﬁiwaumﬁmwimmmmu,a
wﬂ’mmi’mi’mtﬂummaﬂ (rou‘[me to research ; R 2 R) waza13iin

‘ﬂi L@uammmvl,@mmwmamumﬂgm (research to routine ; R 2 R)
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1FsunsShenfimunzanuazandnsns{e T la
nNwaRe

SE wiadln2 wilanan fa convulsive SE (CSE) kag non-convulsive
SE (NCSE) m353#iasiel CSE vihlaluenn iwwszannstngaiau ldinaz
WSl partial CSE % epilepsia partialis continua (EPC) w38 generalized
CSE % generalized tonic-clonic SE (GTCSE)
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waeTunaunilsswenuna laaldd neurological deficit szauihena
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@n9damsia CT-Scan brain Lmevauﬂumsma Lsifindennzil
anifasdeuiaiuniiz abnormal movement iwmmmaa CT-Scan
brain ¥il¥imsinwand W@aenldanageuazldnalaa

GTCSE wwnéigmlugilinisifasalé LL@imadﬁﬂumﬂﬁmi
Shwnnszanudinlafaludiansuas SE mmVL'g'n “L‘]Jumam;nmi%ﬂ
mmaﬂwa@mumﬂmw 30 Wi Lwammﬁmeﬂwﬁﬂm’m mﬂmo
fa mﬁwﬂwm benzodiazepine mwnmumnmw 5 Wl

NCSE wrnddnlnglaiduwas maﬂmﬂumilﬁmmiaauuawm
lwdosd NCSE miﬁ@miuww coma wmmmmaﬂwwu Falu
wmgmmmﬂmawﬁﬂmﬂau maiummﬁuhmwm D1AATIANY
nystagmus , myoclonic jerk ¥38 tonic eye deviation ﬁdmﬂ NCSE 119318
ﬁmmiwqammﬁ@ﬂﬂ@m‘jmzmnawmwaw’?ﬂm Hug e dresaa
mmm@ﬁ'uﬂ ladwuRdasasda NCSE 13@28 n1siflase NCSE
HaeEuduanmsasdaneiiiusuduusn nasanniudednsIanan
THaues faznuanuiaUnd Fsarunsaldmsddadauazsnenle
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DURATION STAGE % ALL-COMERS INTERVENTIONS MORTALITY
0-2 min Seizure 100%

Supportive measures <1%

>2 min Prolonged seizure  10% Benzodiazepine <5%

/ !

>30 min Status Epilepticus  5-7% 1% line: Benzodiazepine 10-20%
2" line: Fosphenytoin/Phenytoin
Fallre of +1_"3n1 +-3 line: Phenobarbital/Valproate/Levetiracetam

an 3
line therapies I

2 hours Refractory SE 1-2% Continuous Infusion therapy 40%

Midazolam/
Propofol/
Pentobarbital

Failure of initial
trial of
Continuous
Therapy

>48 hours  Highly refractory SE <1% Alternative Continuous Infusion Therapy >60%

Novel therapeutic options
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Ms5nen SE umm@mm@ fa miimmsnLwawmmmﬂrﬂmm
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0 nfusnitlilaimsnzan TrRinveseniusn ane mManan 3amsli
wazdasniivasnsldien wwu nislden phenytoin ilauaiaa 8 ualga
U351 GTCSE wau phenytoin 11 5% DW #3al#ien loading dose
Wi 1-2 $alug Bedauly
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phenytom intravenous A33158% e maintenance el 6-12 lus
Asth sodium valproate intravenous 35msl¥% 2 wuu fa continuous
infusion D1aEHHTLANGIAN loading dose vima ¥3p 6 Falus
1189 loading dose
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peglnagndnd nystagmus #3e tonic deviate wesawIald TINVIe
myoclonus ﬂitﬁﬁ%ﬂnﬂﬁiﬁmmﬁﬂlﬁlﬁu LL@iﬁﬁzé’umw;ﬁﬂﬁavLsiﬁu
Juund eradumanzfihesiniig subtle seizure tanaInnsda EEG
1@Aasvin iszazdszdiulafninnsaenaainsdneduinesaenaie

ANTUNING DU

GTCSE flnzunsndfoudinutiosidun rhabdomyolysis, acute
renal failure, electrolyte imbalance a2 aspiration pneumonia WAng
FouhszTilSane wasdasIuuilunzunsndoudiiniu Gunng
finlalldenietennizunindou aradewaldigieiedio
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i“é’umﬁ’wffﬂ 3R MR luaN I aANNARUNAYBIENTINABLS
A199) uAdeesinsz e fio msaeriihelnsaa CT-Scan brain Tusneside
Nmmivﬁﬂaeuumiumww Wwazaaiaduaeld auvgues SE
anrmtmamiﬁﬂmaiﬂmwaea“ 20 ima1n poor compliance 289
Nmemmmﬁmﬂﬂﬁ ﬂinm SE m@mﬂmmm poorcomphance ‘ml,
ﬂ?iiﬂﬂﬂ%ﬂimu an miiul%mﬂu%mjum@uwwmm@ﬂmumq
MRDALADARITIUT mulwmﬂmmmmmummwﬂ@amm’mm

ﬂimwmmuaﬁmuﬁi“m ¥384n132 alcoholic dependent uu N3
ﬁa‘”’mﬁmm‘ﬂum’;“ alcoholic withdrawal %13 delirium tremens 154 384

'
a

flaz@ag rule out mmmmﬂwmﬁamwluammamam bNINE mhﬂ
@ﬂﬂmwlamaawa H intracranial causes L chronic subdural
hematoma N‘]J’J?;I SE vmemumawn Iumbarpuncture YN3INE AITNANION
Lawwmwﬂmummwaﬂaﬂ CNS infection L9434

ma‘m’gaL,aamwammmwﬁwuma Lmiﬂsﬁaummumavl,u L‘IT%
n139193a CK, BUN, Cr, urine analysis NIRRINE rhabdomyolysis i’JN“ﬂﬂ
MIRAAINTEAVETUENATANNA T
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nsanananliiranasadsaaiiag

A" monitor EEG I@amumnwNﬂﬁﬁaﬁuwﬁﬂﬁﬁwﬂyfu ANAN
muaﬁqmmﬂwmimawmimmaai@ dasannlslfliadasilonas AN
Wianwastivihi mstihs: Touasdainmeannsaghslndgeauazsaiiios
AaunsnUszfiunanssnenly andulunsdideluiadfudaslesy
AN3A37a monitor EEG #ean3197 1

History of nonconvulsive status epliepticus

Unexplained persistent obtundation or coma in any setting

Unanticipated delay in recovery from anesthesia or surgery

Delayed recovery after witnessed convulsive seizure

Obtundation with subtle clinical signs: oculomotor abnormalities or subtle motor twitching (facial, limbs)
Suspected non-epileptic status ("pseudostatus”)

Monitoring of depth of anesthesia (burst-suppression interval)

Delayed recovery after initial treatment of seizure

197199 1. waasdiatsdin13asia monitor EEG
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SE 1Juniae ANLEAUNI mmmam%ﬂﬁﬁmw NN5LRETIN g9
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Digest Articles Reviewed:
Status epilepticus uaz refractory epilepsy

Tuatuiliminlgusinnuideifesty status epilepticus
waz refractory epilepsy nnnsasTiReFuandnfisien impact factor
guisaeeuaduldun JNNP, Epilepsia, Epilepsy research, Epilepsy
and behavioral, Seizure ANIFoUNNTIAN 2552 aufeTudl 24 RRGH
2552 ‘m‘wLvamwLamwmwmaawwmwLﬂmmammvl,@ on I|ne
2ONNTMURTN web site undlulaaz mimﬂmmwmﬂuwmamm Fot,

& 4 N
0 nalnnmistiauaznisidsuulasaas status epilepticus uag
refractory epilepsy

e Adult-onset drug-refractory seizure disorder associated with
anti-voltage-gated potassium-channel antibody. Epilepsia 2009 in press.
dunanudieaty 64 Hfifis=@uaas anti-voltage-gated potassium
channel antibodies

e Impaired function of GABA-B receptors in tissues from
pharmacoresistant epilepsy patients. Epilepsia 2009; 50: 1697-716.
L‘ﬂumiﬁﬂmmnLﬁaﬁamamwaﬁmﬂ%ﬂmﬁﬁw epileptic surgery Lae
Wister rat Lﬁagwamz‘wumaﬁ pre WAL postsynaptic gamma-amino-
butyric acid B wWuidnsanasaad density ﬁ pre lay postsynaptic
GABA-B receptor

e Lack of association between MDR1 polymorphisms and
pharmacoresistance to anticonvulsive drugs in patients with childhood-
onset epilepsy. Ep||epswa 2009; 49: 1835-6. Lilu letter to editors “71'
euienIsanELAgIiy MDR1 luwﬁ’mawﬁﬂw@ammﬂum

AU 160 918

e Complex time-dependent alterations in the brain expression
of different drug efflux transporter genes after status epilepticus.
Epilepsia 2009; 50: 887-97. l@s1891uiisszeziiarlunisiia expression
2184 drug efflux transporter gene wa protein 33:AL multidrug resistance
protein #&4 status epilepticus

e Polymorphism of the MDR1/ABCB1 C3435T drug-transporter
and resistance to anticonvulsant drugs: A meta-analysis. Epilepsia
2009; 50: 898-903. Andfayafifinnifie iy MDRIABCB1 C3435T 14
n13% meta-analysis o1 ladanuduwuiszning ABCB1 genotype
LLa NNINBLEUDIADENUTN &% MDR1 polymorphism ﬂ@iuumama
AdaLan

e Lack of association between ABCB1, ABCG2, and ABCC2
genetic polymorphisms and multidrug resistance in partial epilepsy.
Epilepsy Research 2009; 84: 86-90. miﬁﬂwﬂﬁmiud’m short
communication ¥ilutszmeinuald 1ieaiy ATP-binding cassette
(ABC) transporter Imgﬁ' polymorphism @149 2a¢ ABCB1, ABCG2,
ABCC2 gene luéﬂwﬁ‘lﬂu partial epilepsy L#AgUsZ#3I19 drug
responsive Waz drug non-responsive wunldAaMNLANA1STUY D
gene luis 2 nau

e Hippocampal sclerosis in refractory temporal lobe epilepsy is
associated with gluten sensitivity. J Neurol Neurosurg Psychiatry 2009;
80: 626-30. {uns@nEN T ANHEsuEs2MI18 gluten sensitivity fu
intractable epilepsy ﬁﬁ hippocampal sclerosis

HFl. UN. ﬂfﬁ@)W\?ﬁ s1unwia

© n151% neuroimaging uaz EEG lun1sifiass status
epilepticus

e Real-time differentiation of nonconvulsive status epilepticus
from other encephalopathies using quantitative EEG analysis: A
pilot study. Epilepsia 2009 in press. a1NNITA@NEIWLIY maximum
short-term Lyapunov exponents (STL-max) ias phase of attractors
(phase/angular frequency) a1snsaunlElun1s3dade nonconvulsive
status epilepticus

e Translation of laboratory finding to clinic in the treatment of
status epilepticus-A mission impossible? Epilepsia 2009; 49: 1834-5.
1T letter to editors ﬁ%mﬁﬁﬂﬁwwm’m The summary of the first London
Colloquium on Status epilepticus (Sharvon et al 2008)

o Automated normalized FLAIR imaging in MRI-negative
patients with refractory focal epilepsy. Epilepsia 2009; 50: 1484-90.
Lﬁumﬂ% Voxel-based technique l1un13vi1 FLAIR wud routine Tufitlae
Vm MRI- neganve Wisulauiunnsvin video-EEG telemetry (VT)
LN@‘V]’] technique ua WU structural cerebral abnormality vL@EWmW
N 11.4%

o EEG stages predict treatment response in experimental
status epilepticus. Epilepsia 2009; 50: 949-52. w4 brief communication
Hunsnunlu experimental lunsld EEG lunmsdsznaunissnmn
LAzLENIZ1IN status epilepticus ARaUaUDIRLAZREANNTININ

o Aphasic or amnesic status epilepticus detected on PET but
not EEG. Epilepsia 2009; 50: 251-55. ﬁamwmw 5 iw‘vm ictal
aphasia waz 1 5184 ictal amnesia ‘Vleam ictal activity a1n EEG u@idl
focal PET hypermetabolism

e Diffusion-weighted magnetic resonance imaging in patients
with partial status epilepticus. Epilepsia 2009; 50 (suppl 1): 45-52.
1un1s@nsILUY retrospective Iuw‘um 10 immﬂu pamal status
epilepticus I@ﬂ@ DWI w121 DWI mﬁmaﬂmmmﬂﬂmaﬂunu
electroclinical

e Frequency and patterns of MRI abnormalities due to status
epilepticus. Seizure 2009; 18: 104-8. ms@n®Afivils Brigham and
Woman's Hospital or Massachusetts General Hospital &Nz
MRI lu%ﬂwéﬂmy'ﬁﬁmmﬁ status epilepticus

O 21N INTUEAY NITWENNTOILIA UAZ WAUNINTaua1eg lu
status epilepticus tag refractory epilepsy

e Pathologic cardiac repolarization in pharmacoresistant epilepsy
and its potential role in sudden unexpected death in epilepsy: A
WWunsfinweanu
Anunfaasialafidudaviiwelunisiia SUDEP Tuéﬂaﬂﬁﬂu

case-control study. Epilepsia 2009 in press.

pharmacoresistance wu ldianugaanupsanuauiuives ECG
Tumsiia SUDEP

e Refractory status epilepticus: A prospective observational

study. Epilepsia 2009 in press. fN®08 AHE ANHUZAINNT LAZ NV
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n19LNa refractory status epilepticus (RSE) a1nanuiundn13Lia status
epilepticus 128 a3dlufthe 118 918 wuaNuONALAA RSE 22.6%
nssnnanlvgiuan ICU uazdl mortality waz morbidity g9

e Nonconvulsive status epilepticus and coma. Epilepsia 2009 in
press. 1T critical review and invited commentary lagl Gerhard Bauer
way Eugen Trinka

e Long-term survival in patients with status epilepticus:
A tertiary referral center study. Epilepsia 2009 in press nsenEyilis
ma%rﬁmﬁa@ long-term survival Tugthe status epilepticus wudn 1
11 5 vaededaTInlu 12 Inasanmsiie status epilepticus

e High seizure frequency prior to antiepileptic treatment is a
predictor of pharmacoresistant epilepsy in a rat model of temporal
lobe epilepsy. Epilepsia 2009 in press. mumﬁﬂmﬂﬂuwu‘ﬂ@aaﬁmﬂu
temporal lobe epilepsy LwaLLammmimMﬂuaamuﬁaawwﬂmﬂ@
n3RaeNNuEN

e C(Clinical spectrum and medical treatment of children with
electrical status epilepticus in sleep (ESES). Epilepsia 2009; 50;
1517-24. @nENDANWMLAINITIUNATEINITINE AL L1 URAA99
M%ﬁamﬁﬂ‘ﬁﬁu electrical status epilepticus

e Duration of refractory status epilepticus and outcome: Loss
of prognostic utility after several hours. Epilepsia 2009; 50: 1566-71.
Wunisdnerteszezialunisia refractory status eprleptrcus
FUNa09NN35NEY WuIszezamdudienndn 10 Hlug azdl
nswenssilsanandn lagladuiuifuaunguasnaifia status
epilepticus N3tAA coma wazTHRALaY status epilepticus

e Status epilepticus in children with Alpers’ disease caused
by POLG1 mutations: EEG and MRI features. Epilepsia 2009; 50:
1596-607. 3189 1WNIaNMMz Ay Alper's disease Auanesndae
refractory status epilepticus e sz Telumssnnlaeansfidesseys
A3l valproate wsnzazyinldLia fatal liver failure

e Socioeconomic deprivation independent of ethnicity
increase status epilepticus risk. Epilepsia 2009; 50: 1022-29. Anw
fl9 socioeconomic flunILA® convulsive status epilepticus WAWLI
ethic waz socioeconomic 4 independent affect factor ¥9N13LAA
prolong febrile seizure Las symptomatic convulsive status epilepticus.

e Status epilepticus produces chronic alterations in cardiac
sympathovagal balance. Epilepsia 2009; 50: 747-54. @nw1ienans
AenfAmenusilauunEessansnsniiandenss status epilepticus
Tu Sprague-Dawley rats

e Neonatal status epilepticus alters prefrontal-striatal circuitry
and enhances methamphetamine-induced behavioral sensitization
in adolescence. Epilepsy Behav 2009; 14: 316-23. Hunsdnulu
%HVI@aaﬁﬁﬂizéjuﬁ’m lithium-pilocapine 1#1Aa neonatal status
epilepticus wu31 azyil#iAia dopamine waz glutamatergic system
@ prefrontal-striatal circuitry &ina®a behavioral sensitization @a
methamphetamin wiialad

e Convulsive status epilepticus in adults and adolescents of
southwest China: Mortality, etiology, and predictors of death. Epilepsy
Behav 2009; 14: 146-9. msdinwvilulszimedulaagioaivg ansnis
Wl Tadudamaidedinvesdiaslusazioa 30 Tu

o Response to sequential treatment schedules in childhood
epilepsy: Risk for development of refractory epilepsy. Seizure 2009;
18: 620-624. mi?mmluﬁizwr@ramulﬂmugﬁrmumsmuauawaﬁ
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ABTNAILTNAUNITLAA refractory epilepsy Fonanansnvnanla
wmfﬂuﬁjﬂwLﬁﬂ'ﬁvl,ai@rauauawiamﬁ’w}?ﬂéhLr,srrdmlmga:muaum
Addemslasuan s

e Analysis of factors influencing admission to intensive care
following convulsive status epilepticus in children. seizure 2009;
18: 630-33. WunsdnululoSuana Lwa@ﬁaaﬂumiaﬂla admit
w*ﬂwmﬂmﬂu status epilepticus ICU wmwmamﬂuammw
ﬂ’]i‘VlVL@iU benzodiazepine #1NNI1 2 @iﬂ Lﬂuﬁaaﬁwm@m

e Comparisons of the mortality and clinical presentations of
status epilepticus in private practice community and university hospital
settings in Richmond, Virginia. Seizure 2009; 18: 405-11. AMIFENBLL
prospective Lﬁaﬁnmm‘%mﬁam:mw private practice community
hospital tae Virginia Commonwealth University Hospital

e Early prediction of refractory epilepsy in childhood. Seizure
2009; 18: 412-6. Lagq early predictor (Melu 6 LAaw) wasNIsiia
refractory epilepsy theidnlutlszineaiu

o Generalised convulsive status epilepticus in Singapore:
Clinical outcomes and potential prognostic markers. Seizure 2009; 18:
202-5. 1lun133189 %89 outcome LAz prognosis mawmmmmﬂm
‘wummi"ua@ status epilepticus

o Non-convulsive status epilepticus; the rate of occurrence in a
general hospital. Seizure 2009; 18: 38-42. AIANBLLL retrospective
a’mﬁ‘izmmmum@nLﬂ'a@mirﬁ@ recurrent 289 NCSE mnﬁﬂw 451
imﬁﬁmqmﬂﬂ'jw 16 1 Wy 9.3%

e Typical absence status epilepticus as late presentation of
idiopathic generalised epilepsy in an elderly patient. Seizure 2009; 18:
82-3. agflu letter to the editor l@sasuiiliaaty 68 1 Aflansves

absence status epilepticus

O n153n® status epilepticus wag refractory epilepsy

o Placebo-corrected efficacy of modern antiepileptic drugs for
refractory epilepsy: Systematic review and meta-analysis. Epilepsia
2009 in press. 1Tl critical review and invited commentary lag Stefan
Beyenburg, Knut Stavem &g Dieter Schmidt

® Successful treatment for refractory convulsive status
epilepticus by non-parenteral lacosamide. Epilepsia 2009 in press
Tl brief communication 518U 1 efennndniazaimsld

lacosamide lun135n1n refractory status epilepticus

e The impact of diazepam’s discovery on the treatment and
understanding of status epilepticus. Epilepsia 2009; 50: 2011-18. W
Critical review and invited commentary lag Howard P Goodkin W&z
Jaideep Kapur

o Refractory seizures: Try additional antiepileptic drugs (after
two have failed) or go directly to early surgery evaluation? Wuunau
Waulee Patrick Kwan wag Michael R. Sperling

e Multicenter double-blind, randomized, placebo-controlled
trial of levetiracetam as add-on therapy in Chinese patients with
refractory partial-onset seizures. Epilepsia 2009; 50: 389-405.
Wunsdnwmnazasnshy levetiracetam lunnsSnun refractory status
epilepticus Uuy add-on lugtaew123u Fawundl tolerate waz
efficacy i@

e Safety and pharmacokinetics of intravenous levetiracetam
infusion as add-on in status epilepticus. Epilepsia 2009; 50: 415-21.



dntsanudululinazanulaaaiauwas pharmacokinetic lunns
1% levetiracetam www intravenous lunn3snwn status epilepticus
H1he 11 978

e Lamotrigine-valproic acid combination therapy for medically
refractory epilepsy. Epilepsia 2009; 50: 475-9. ANSANB LU
retrospective Tuftladuwn 35 srewuIlEnadlasliduiusie
YDIANTN I@wwmmiﬂmauﬂmmm

e Intravenous lacosamide as successful treatment for non-
convulsive status epilepticus after failure of first-line therapy. Epilepsy
Behav 2009; 14: 429-31. immumi%’ﬂm%ﬂmﬁ@u nonconvulsive
status epilepticus @38 lacosamide

o Two years of experience in the treatment of status epilepticus
with intravenous levetiracetam. Epilepsy Behav 2009; 15:467-9. 91891%
1l328UN1304BIN5LE levetiracetam JUsUY intravenous Tunsdnhen
wﬂmcﬂwmmﬂu status epilepticus w#ia focal ludszineioasdy
A% 43 318

e Intravenous levetiracetam terminates refractory status
epilepticus in two patients with migrating partial seizures in infancy.
Epilepsy Research 2009; 86: 66 71. \Husgerunanisld levetiracetam
Mmﬁﬁﬂmwmgmiﬂ 2 imm‘ﬂu status eplleptlcus of migrating partial
seizures infancy Alalnauaussiueniuingaau

o Reassessment of phenytoin for treatment of late stage
progressive myoclonus epilepsy complicated with status epilepticus.
Epilepsy Research 2009; 84: 201-9. miﬁﬂmmmﬁﬁu ﬁ%mmu
nsl# PHT lunns¥nmn progressive myoclonic epilepsy Ml status
epilepticus luwﬂmmﬂmﬂ 3-19 T 4193% 9 918 WU PHT 818190
ﬂﬂ@mi“ﬁmmu status epilepticus 7 iﬂﬂ%iu@auauaﬂmﬂ intravenous
benzodiazepine &z barbiturates

® Intravenous levetiracetam: a new treatment alternative for
refractory status epilepticus. J Neurol Neurosurg Psychiatry 2009; 80:
689-92. L JUMIANBLUL retrospective study 19 efficacy waz safety
284013 b4 levetiracetam WU intravenous I@a%ﬂwﬁiﬁmﬁaﬂﬂ@au
auassadladmviie (PHT, VPA, BDZ) uazflanguinnit 18 1

e Neuroprotective effects of edaravone, a free radical scavenger,
on the rat hippocampus after pilocarpine- induced status epilepticus.
Seizure 2009 18: 71-75. miﬁﬂmmﬂmﬂuma@wa"uaﬂ Edaravone
(MCI-186) smLiJu, free radical scavenger slﬁvlﬁﬁ‘\vl,‘vlrﬁm‘\vl,@’s&l pilocapine
#iia status epilepticus Inau1sada neuroprotective lavsa’ll

O unaNu review 12 lUiiaany status epilepticus

e Status epilepticus: a critical review. Epilepsy Behav 2009;
15:10-14. 14 review article lae Susanne Knake uasane
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Examination : normal mental status

CN: normal

Motor: grade 5/5 DTR 2 + all, BBK absent
Cerebellar: normal

Heart -Lung normal

Abdomen Liver-spleen not palpable
normal genitalia , Tanner stage 4

General :

Ao anwmzannsinisaninazls

716181 Gelastic Seizure

]
a

AaN  AIaRANNANNEdNazaalun1Ifiady

(2

@16191  MRI brain : hypointensed T1, hyperintensed T2 lesion at
right lateral wall of inferior 3rd ventricle between tuber cinereum
and right mamillary body size 9x11x8mm
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HYPOTHALAMIC HAMARTOMA.

Hypothalamic hamartoma (HH) wu'l@ludvasuddansosiniens
maﬂmmﬁﬂuaﬂm‘ﬁ'ﬁﬂﬁﬁﬂmmwmmwé2 LUU fia 91NSTNLLL
W31z (gelastic seizure) waz ansiluninaninends (Central
type precocious puberty )

Impression :

a1n13%nlu hypothalamic hamartoma

LiNWUBWﬂW%“ﬁﬂVL@GNLL@]ENSJ 1 Tune27 1 (Lﬂg‘ﬂ 2.57)) 3088290
29 hypothalamm hamartoma ‘wmma AL INTTNUULI I
AN1DINTTNEUAZAINNN L% generalized, multiple types, eg:
absence, drop attacks, tonic, atonic and tonic-clonic seizure ﬂﬁluam v
finutasde slow spike-wave patterns NUNNIZVRIRATTRY AL
woAnIsHAAUNA ldiag
Gelastic Seizure

Fnwauzainsdn ludrefisausn Weflormsiniinas liivsead
pauaNaenaznd wasandwldnared ornnssseTnazl
mnﬂ?ﬁmuﬁawaemﬁa@éﬁw AnAnUNAlueAUaNDIINAND
aadnu3Lans temporal or frontal lobe.

Electro-clinical 24 gelastic seizurelu HH (Berkovic Llazanis 1988)

Ictal pattern : generalized onset with low voltage rhythmic fast
activity and/or generalized suppression of background rhythm

Interictal pattern : generalized slow spike-wave activity,

infrequent focal spike and diffuse slow background activity

Characteristic MRI findings 284 HH

T1-weighted MRI show noncalcified, nonenhanced solid mass
isointense to the gray matter, T2-weighted MRI show an iso-or
hyperintense mass laifin1s1asuutlas s auesiounasan
ARAINITEZEY LL@iaWQWUﬂWiLﬂgﬁuLLﬁaﬁmaﬁ signal intensity 1@

Anatomo-topographical classification of HH

Arita tazamzd) 0.¢.2005 Tawuzihnisuteniiauas HH 1w 2
FiaaNanEUMzN1TNadan hypothalamus an MRI @a para-
hypothalamic a2 intrahypothalamic (PHH vs IHH) I@m‘ﬁ IHH
nazdsiusrulseansnAsnueNn medically intractable seizures
dazanm 2 T 3 wes IHH fnwumazsfdymiuaswawmnisti
A @Y PHH dnazdunuiiuniizvunainends las
ladaanunizdnuiavannsialng

Pathophysiology of seizure aan HH

e wnauas HH 1 udadadfyduiusuainisdn

® NIATIRAAUANDILALATIAN HH WUIN gelastic seizure
activity §uRuslaenseny ictal discharges @w1zAUSIae HH

o Epileptiform discharge fiwuann temporal %38 frontal Luna
ANNMINTZALBIAAUTNAN HH

e Slow spike wave discharge Ainuszezaangdnlallaiinain

@3 HH Taense

4
msSnulsaandnadiail

° mﬂmmnwm Gelastic seizure Tufihe HH dnazlieas
1ana waz uaﬂmﬂ‘m mmmmuwu%mamamqL@m R
Focal seizure and tonic and atonic attacks maaumm}ﬂ@mﬂ
§NIUIN
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NSHIGR
Berkovic wazame 1utl a.¢1. 2003 578919431M3HNGA HH il
aNNINAILANTN AR iau‘mmmmmlwwmmmi@ma@ﬂmm

o

A wqmﬂimﬂuawmmﬂnui@mﬂ aﬁmﬁmmmwmmmuﬂu
Fwrianad HH wazUszaunsaizasdasuwnnd n1adand1nsy
n3end@ l@un transcallosal approach (A&1%3Sy intraventricular
lesions), a pterional approach (l%ﬁu interpeduncular lesions), a
transventricular endoscopic approach, or destruction of the lesion
with radiofrequency probes or gamma knife radiosurgery.
TagnaITUI AN AL TUIR LaS m']mmmmmmiﬂmum
hypothalamus mﬁmmaaﬂwwmmﬂummu LWTIZNITRIFA
lae3s disconnecting 289 HH NG hypothalamus 1ANAANTT
nszane epileptic discharges & mamﬁ@hﬁ% Transcallosal
removal & disconnection approaches mmﬁ‘wﬂi a‘umwmlﬁam
wmm 1 3 waedaadsznmioaas 90 mawmammm
neadnle 2INTTNULLAILITE Toe i3l az a@maumﬂﬂ
wa@mﬂmimmL,maaﬂmwmmaﬂ HH Tadwn @ wSuenisdn
%ﬁ@ﬁlmmam ANRITSANNE uazANNARUNAYRIARUANDS
VAN DURRINAR

Radiosurgery LIuifn1ssnufiananuidasainnisende lu

Jeee LLiﬂ%a\m’liiﬂM’mTﬂmE]’lﬂ’ﬁ“ﬁﬂLWN"U%VL@ LAz mamﬂ,ﬂnnm
wanedauninomsFnazaau liwunias LL“/]?ﬂ"'HE]%%i%LLNi”EJ &
kg9 bins 1 unatnafsdluszey mammqmmmaiﬂ

d’w%fu%ﬁ'gmmﬁ mi%fﬂmlwdmLLirﬂ%mfm%ﬂ%mmﬁ@
feflonistnaeudrvtssuazguussniniu wrenasnateiu
complex partial seizure with aggressive behavior a¢l@idn5y
NN3HIAAA83D interhemispheric approach and total removal
under navigator ¥RINIAA 2-3 auLLiﬂwmwmmwaumm
WIAR Le ldHanstnuazng Anssniadnd wmmﬂuuwmmmm
dUndlafionmenausnn Tdionnsiwn3e weiniaz EI@%IN%VLﬁiE]EI@WI
(central hypothyroid) l@5uenlssasdnauwny wasdansl@suentudn
aruanaIMItney {iladidiarnmsviaussininszagiing
walaiflanmstnsuusednias
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