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(Status epilepticus: Medical and surgical management)

g
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BFL (bAw) UN.ZANA Alavie
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unu

azdnuuuseiite (status epilepticus) W
A duduns1ededin (life-threatening condition)
\Junitslunnazgnidunieszuulszam (neurologic
emergency) MuanmiiaanlsAnasniiondnss an
nanunIwnsinunfiiiwanadrafuszuy (sys-
tematic review) Wugusn1saiAaUaasnIzdnuuuse
s 12.6 AaUszE1ng 100,000 518 (A1AHLEE
% 95% 10.0 f9 15.3) dwsn1sidedinainaiis
FNUUUGBLILES 14.9% (AMATNEREW 950% 11.7 &
118.7) uazansnsiiedinaal 0.98 AalszrIng
100,000 518 (A1AHLTBEW 95% 0.74 &9 1.22)'
dmsulwlszmalnenuainnisfnuilneldgiudays
ga9nIznTaa1smgiulovlsznin 2553 wui
gifin1soiaasnizdnuuuraiites 5.10 souszans
100,000 918 UazdRIINI9LELTIN 0.6 saUszEINg
100,000 518° dngEasaIn1sdmiuladediney

IFIIElﬂ'W’iWEI'Wﬂ‘EEH‘I"AﬂSA IEIEJWU']I'WFITEU’IWL%UKIENHNEN

] (9
da & d

NLAAAWLALUNAY (acute cerebral insult) finuvoe
Ao lsAnaanLRandnes (cerebrovascular disease) X
wensailsalafiilaifisuiuaivgueseinisindiia
nsziveiwinludonslungagiaefidulsaan
Fnagifinndaainisdniiienfiesiuwaanaged (al-

& o o
cohol abuse)s HANITNWITYSLIRYBIDINIIYANIWIW

(wnnd1 1-2 Falag), FTAUAITNTHETIZDIBINT
“NAFR (depth of coma at presentation) LAZD1YADY
fhefianngw (Uaefinfinnzunsndewuazdnainig
AEReenINglng) AANTNRNWSAUN1TWeINailsA
sl * dAmsSunzdnuuuseitasfinenasn (refrac-
tory status epilepsy) waznzdnuUURDLHDsine
ROEININ (super-refractory status epilepsy) WU77
\Aan1IzunIndankazdnsIn1saneiingeauie 30-
500%° Tun1aUfuiuwngnrssinnizdnuuuse
deafinegned weafiazlinisifadeuazldnissne
DEIANIZANLAZTIANGT BeazdinaRfon11ieI%
2D9ENDILALERTINTTI0RTIR200EUE T 5-10
Wieiwanfinisdewulasesdnagluudaumig g
feafunnizdnuuuseiies acuan1simuwansay
1987 (time frame) Mdlun1siRadeniizdnuuuse
iisssnyssinnastensEnfiuanaeiudegniaue
Ime The International League Against Epilepsy (ILAE)
Task Force BaAAMH3iS0inalnnsiAnazinuuuse
ifieg wazuwInien1sShwanazinuuusedios desan
an135nwnmaedsn1sinde unAanwitaznanieiate
sasia Uit

1. nsaULIAN (time frame) fildlunsifedenias
FNUUUABLHDIAIN 2015 ILAE Task Force (Proposed

two operational dimensions)
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2. Usziamzasnizdnuuusedio (Classification
of status epilepticus)

3. qunwaammiﬁnLme'infnLLuusiaLﬁaa
LLUUVLaJLﬂ%ﬁﬂizﬁln [prevalence of nonconvulsive seizure
(NCS) and nonconvulsive status epilepticus (NCSE)]
waznsMANwIAIaL 19U

4. nalnmstianazdnuuuratiios (Pathogen-
esis of status epilepticus)

5. wnUfiBnsiinissnuanisdnuuusaiies
AN 2016 American Epilepsy Society (AES) guideline

6. TOANAIUWIUSUR NI LABUASUWING
n135nw1nsinuuuseiesfiannsaldlaaseln
nrUfuReacuszinalneluszaulsenenuiasug

7. msﬁnma"lqnL?imﬁ’um'ﬁ%’nmma:ifmmu
ﬁial,‘ﬁ;aﬂ (Recent studies in status epilepticus manage-
ment)

8. nsin1stnfinaduluiranesuuuraiio
(continuous electroencephalography monitoring; cEEG)
al#lunnsitesgeuaznssnuinazinuuuseLies

9. N135NEIN1IETNLUUABLEIRIBNIIHG R
(Surgical treatment of status epilepticus)

10. unagy uaznsiluldniemdan (Summary

and clinical implications)

1. nsauloan (time frame) Al6Tun1sdtodsua:ns
$nun1o:Bnuuusialiiovn I 2015 ILAE Task Force

(Proposed two operational dimensions)

91 2015 ILAE Task Force® gifienaneymulsnan
#N209 ILAE A998 A% dwansauLIaIn g twn1sinasns
LAZAITSNWINETNLUUADLHEY tALLUINTaULIAN
P SNIGERS

t, NNTE8I NTaULIAINEINISTN R LW LNz

< o | o & @ o o
naNELlwN1IZINLUUABL DY FeNABNsaULIATNLS LY
Tun1s3taten1izdnwuusaLitas

t, RNEY N58ULIATNEINISANTUEINATIN LA

WAnnaLEesan15NIwrIainliiAnn1sAe2099a8
Uszdan

9% CERS 289871n138nwAazUszLANaz La

[=] s dl

NN (15790 1)

INNTAULIANT I AWLARI LA AKINLS 193 Raa e
IgUhefinzdnuuusiaiftasuuuinienszan (tonic-
clonic status epilepticus) LLazL%NiﬁJﬂ’ﬁ%’nH’uLUUﬂnz
s 1 A A LA I=] s <
dnuuusaiiias WegUlsdiannistnuuuinienszan
(tonic-clonic seizure) WIKABLHAY > 5 WIN HIDY
Uaaian19dnranenss (repetitive seizures) (WHaZ
AI9NAWIBIDENTT 5 WIH) UATZAUAIINIANGIBDY
dtheluszninednusazasslanauganimannawin
2701580 Wt = 5 W17 @IWN1ITANLUUFABLHEILUU
"Laim%ani:ﬁ;n (focal status epilepticus with impaired
consciousness) HN3aULIATN LIS IRadeA1zEn

1 d' é’ (<t =] %
WUURBDLHI9Z 1AW Y = 10 WITl (ATNA1979) 28
JILNAFD {]a}ﬁ;ﬂ'w,i'lé]'avl,aim'luniaunafl t 8997113
FNUUU absence status epilepticus 'jm'mwh‘lnﬁwx
doNaLdgFaN1TNIIwnS e lwAANISA18289L38 8
Uszan’® AahilnA1TSN¥INIEINRUURBLEY ab-
sence status epilepticus L31AI5NAISMUIDELANDATT
wlamsinldgiaeiinnnazunsndauainnisinen
WHININTITTNVIABAISIANITIRIRBUAZAITINEN A
159678 benzodiazepines (lorazepam %38 diazepam)
Waz¥38 valproic acid® fUhedmlnanaudnafinanis
@ Y| ° @ ac v
INWT UASTHWINNITN N IWIDIFNDILUBUINADILNH

AANFADLTIN T UITEZLIATUWW

m1519% 1 n3aULIAT (time frame) NlFlun1siRaneLaz
N193NE¥INZANUUUABLHEIAIN 2015 ILAE

Task Force
Type of status epilepticus (SE) t T
Tonic-clonic SE 5 min 30 min
Focal SE with impaired 10 min > 60 min
consciousness
Absence status epilepticus 10-15 min unknown
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2. Us:inngavma:Bnuuusialiion (Classification of
status epilepticus)
Neurocritical Care Society guideline NaIANNN

=] 10 1 s 1 dl
a[‘HﬂJ A.A. 2012"° LUIUILANIDINISTNLUURABLILDY

[t =} . .
aantUw 2 UsziAn Aa 1) Convulsive status epilep-
ticus (CSE) A1 convulsion NX18H4 N13NTTRANABY
NaxLiba (rhythmic jerking of extremities) waz 2)

Non-convulsive status epilepticus (NCSE) Zananaile

A15191 2 Ussinnaasnisdnuuusatitad (Classification of status epilepticus) B1# 2015 ILAE Task Force

(A) amsdnasinnsiadaulng
AnUsnANLRULAULER

(With prominent motor symptoms)

(B) axmsgnilasinnsiadaulwainusni (Without
prominent motor symptoms) &t aIn1sdnsEaLilasuy

1ﬁtﬂ‘§0ﬂisl§;ﬂ (Nonconvulsive status epilepticus, NCSE)

A1 21msindaLitesiifinisinganszan (Convulsive status
epilepticus)

A1 .a.E]']ﬂ’ﬁLﬂ%ﬂﬂinﬂﬁgﬂﬁ’J (Generalized convulsive)

A1 .b.aﬁﬂﬂ‘iﬁlﬂm%\ir’l‘isﬁlﬂLQW’ISﬁﬁﬂ’Iiﬂi:ﬁ]']Eﬂﬂﬁgﬁ
B (Focal onset evolving into bilateral convulsive status
epilepticus)

Ac. lansuwddadnduainisdninienszanianie
fififinsnszanelunies wialuennisdnioimousiuen
(Unknown whether focal or generalized)

A2 9In1sdnuuuNdNLHaNIzHNa (myoclonic status
epilepticus)

A.2.a #81n15lANNSINGE (With coma)

A.2.b. Taifiannslmainsansiae (Without coma)

A.3 aﬂﬂ’lsﬁﬂLﬂ%ﬂn’i:ﬁ;ﬂLQW’lzﬁ (Focal motor status epi-
lepticus)

A.3.a. El'lﬂ'l'iffﬂLﬂ%ﬂn’ixﬁgmaW’lxﬁLLUUﬁ'}’] (Repeated
focal motor seizures (Jacksonian))

A.3.b. mnﬁﬁ’ﬂl,ﬂ‘%\‘mizﬁ;nmwwﬁl,mu Epilepsia par-
tialis continua (EPC)

A.3.c. omstniifiannisindeinnalusunite (Adver-
sive status)

A.3.d. 9In1sEnfifinisnszgnassgnanllsunis
(Oculoclonic status)

A.3.e. 9IN15ENARBINNTBOMUTIAEMLTN (Ictal paresis
(i.e. focal inhibitory status epilepticus))

A.4 mmsﬁ’ﬂﬁﬂmn'lil,n'%a"l,aiﬂixﬁ;nﬂam,l,ﬂmw (Tonic
status)
A5 a1n1sEnfsinisiAdenlrannialsn (Hyperkinetic

status epilepticus)

B.1 anstnilafinisimdenlmfausnafifionnislasi
N6 (Nonconvulsive status epilepticus with coma)
B.2 ansdndlafnisiadenlnifiausnduazlafionnis
Tmsin3aum28 (Nonconvulsive status epilepticus without
coma)

B.2.a. AAnlNFanasuuuTsanasluanzifainis
#n (Generalized)

B.2.a.a. Typical absence status

B.2.a.b. Atypical absence status

B.2.a.c. Myoclonic absence status

B.2.b. mawlnFnanasuuvianzfiluansifionnisan
(Focal)

B.2.b.a. lalfimnafinUsnfiaasssAunnusanaIsIn
p9el (Without impairment of consciousness) L 81N15
\ouzasannisdniinsiaiiios (Aura continua)

B.2.b.b. a1n1sdnsaiiasiigiaelsisansnyale
(Aphasic status)

B.2.b.c. HAINAAUINFADDITLAUAIMNIANAITIN
pagl (With impairment of consciousness )

B.2.c. lansuundainduornssniifinaulniases
wuulanzfindenanlwihaneswuunveaaasaonausnly
“&lmz‘ﬁ'ﬂmmi‘ﬁ’n (Unknown whether focal or generalized)

B.2.c.a. 81n139naaLiiasasszuulszamaalugs

(Autonomic status epilepticus)
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Azfifinsisnulasaasraulninanasiivededn
(electrographic seizure) wagUaelafiannsuanszag
Fnliidn

ﬂ%auwﬂ%ﬁlﬁmmiﬁﬁl’m (subtle motor move-
ments) 1% N13NIzRNLANKBEZBIlUNEN BF8 N19in5e
gasnantitani lusulaswaite n1sudsUszinnaag
Neurocritical Care Society TadlAsanfieann1sdnuuu
focal motor status epilepticus W epilepsia partialis
continuua (EPC)

paxlull A.A. 2015 ILAE Task Force® lalawa

ANSHUIUSZLANABIANEENLUUABLEIATNANTIN 2

3. ADWENYaVaIMsBnua:n12:Gnuuusisldonuuu
TuinSons:an [prevalence of nonconvulsive sei-
zure (NCS) and nonconvulsive status epilepticus
(NCSE)] ua:nsrifinunsmoagnoulos

InnanunIwnsAnsidusnagnaduszuy
LAZNISILATIZABANIY (systematic review and
meta-analysis) 289{L38wLog (Limotai C uazAME)
WUTIAHYNZB9 NCS/NCSE L¥iAu 3.1-32.9% 1w
fUaefissAuAINNsEnfIanas (depressed level of
consciousness) ﬁgﬂﬁtm'lmjﬂ?lm NCS/NCSE #1n
wosnniinauanaeiwlunna g iinldgiae
flszsuAnasdngaanas’ nudrlnesinlugiaedis
STAUAINIANAIBAAI9zNU NCSE (6l 15.6% AN
gnazanduluguiefiszauanaddndolinaug
AzUsniinasanniine1nisdnuuuinienszen (post
convulsive seizure) gUhefisziuANa3EnGaanaseIn
ﬂ'ﬁﬁﬂL%ﬂi%ixUUﬂizmﬂdJ%ﬂmﬂ (central nervous
system infection) wazfUiefiszauAIN3AndIana
ﬁéhil’ml,ﬁﬁm’l'wﬁﬂﬂ%qmﬁ% (post cardiac arrest)
WU NCSE & 32.9%, 23.9%, Uaz 22.6% AINAIAU
dangtaefiszauanasinmanaiainanizanasn
\88m (acute ischemic stroke) #nlawy NCSE (AN

gn 3.1%) SMIUUIENATZAUANHIANAIARRIAIN

nnzideneanlulwsenzlnandswe (intracranial hem-
orthage) Zosinaglunisguasnunaasunnduszan
Tagr1an3 lawn A1zn13lasungunseaIngusime
fiflswe (traumatic brain injury) A13ziionaaniwile
s34 (intracerebral hemorrhage) Azidanaanldiia
NANB9EI (subdural hematoma) LAzN1IzAaR
aan"lﬁl,?iaﬁuaaqmﬁ”'unma (subarachnoid hemorrhage)
WU NCS/NCSE 16 10.1-13.4% n3atszanmundiels
furasfihefifissAuanasdnmanaiainn1izinan
o (mw*ﬁ 1)
nsrufAnuMoagulUoY

fusegelnerdeny 57 U andndrsngnisng
QHAUWINTUNNNTIVAT

aMMSAAR: AU 2 ThiannnlsaneuIa

UszdRonsifutheluilagiu: assendonmin
Tudae 2 Jufidwangiaeasfidronafian-naulas

a

o I e, | & a
1380 UB I T LUBDEWIBASIASUIENIM 5-10 W7

v d

wsluuegaenanannsananelasisaousd

dsgiRanisiiutaeluaden: lasunisifads
szi5ataninniosaaeszuuszandaunans (primary
central nervous system Iymphoma) Lflla 3 Unaw was
Ta5un1sHARsLisenaananaNasdIw parietal
area Sutne naINTWIASUNSR BUAITi N8 (cra-
nial radiation)

uan1sms9s9ne; gUrefudnm usfionnis
FusnluiZoszaoial @anwil uazdyarasaudng
Tals Tivineadngds winssnoddefiladudan deaw
LIINIBLAZRNTN291 (B1N1380uuIIANTBITiEU
fussusndennsnanes) gnanagasenaislaifinasn
alusulusunite giwanewiariiwlssam 3
fafiumnane 2 uasnauawaisoudelsng unnsey
AUATILNAITLA TUNIZANHUBEINISANNADY
wazyalAnavuiisas

asudamdnguasgdie:
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NCS/NCSE_rEEG

Epilepsy-related -
Systemic diseasa 4

CNS tumor -

Sepsis - —e—
166
Post GSE ——
17
CNS infection - —_—

AlS —e—
TBI+ = =
ICH
SDH
SAH -
138
—————

6.3
Mixed cause e

Post cardiac arrest

0 5 10 15 20 25
Prevalence; 95% Cl

NCS/NCSE_cEEG

Epilepsy-related
186
Systemic disease —e—
268
CNS tumor —e—
Sepsis
329
Post CSE —e—
238
CNS infection —e—
34
AlS- HH

TBI —e—

ICH —e—i

SDH ——
194
SAH e
26
Post cardiac arrest —e—
15.6
Mixed cause e

0 10 20 30 40 50
Prevalence; 95% CI

AW 1 AIINYNAB nonconvulsive seizure (NCS) WAz nonconvulsive status epilepticus (NCSE) f;*l’]s\lﬂ'lm&;ﬁﬁﬂﬁﬁﬂw
flszuanusdnmanas InnanumunsAnefidwanegnduszuuaznisiinssiadiann (systematic
review and meta-analysis) 2895138189 (Limotai C WazAne)'' FreiaudninIINgnN2as NCS/NCSE filsann
n3AnuIRlENIATI9RAR NN N SLUUT B d [(routine electroencephalography (rEEG)] da%a11ilauans
AINYNZBY NCS/NCSE fildannnsdnwnildnisnsamiulniinanasuuusiowtas [(continuous electroen-

cephalography (cEEG)]

1. aan1sauawdnanie 2 Twnawnils
NEIUTA

2. BAWUIIUIWLAZANTNINAILANAIHGRE NS
3 Unaunilsoneuia

3. NzL%aﬂuﬁﬂL%ﬁaﬂﬂaﬁzuuﬂszmwdmnmo

4. l#5unsindainitasansanananasdin
parietal area AWANE ¥aIINELIATUNNTANBULET
dx@9 (cranial radiation)

n1sifiadeuenlsa:

wwInmsitadeuenlsalugUiefianmieainis
Juawmdugnie

1. El']ﬂ'li?nfﬂLLU‘lJle'Lﬂ%ﬁﬂizﬁlﬂ (nonconulsive
seizure) ﬁ'%am'wifnsiatﬁamuulaim‘%aﬂizqn
(nonconvulsive status epilepticus)

anUsziBFefinldaedeoin1sdnuuulaiings

M o d @ =
ﬂiw‘!ﬂﬂﬂ E]']ﬂ’]iﬂ‘Uﬂ%‘V]LTJ%’]ﬂ']EJ’] BIFLYSLINYDY

s 1 6’5 1 A [~ o a
NSFUARLEAZASI LW BABLT W TagUsnfAninis
FnupazAsIw I dndwiindaliind waglaiin 5
w7 wazlon1apaNINNszez128181N199N2T WA

10 wi#l (dmlnegoagludiesening 30-90 Twfl an

s a

AUARAZ8981N199N 8INISTNLUULANIZANH U860

v s

367 (simple partial seizure) Fz8z1Ia19nUsENIU 30

@

'
s

Fud e1nstnuuuansifiguaelusdia (complex
partial seizure) 282198718NUITNIE 60 TN &I
o NaAnuULINGINsEANNIRA szezaEnUsEa0 90
Funft 27 TudthemefininuszsTRgennsduanusiaz
AsolaliAn 5-10 wif Sedadululdnernisdususe
fianafinainainmsdnuuulaindenszgn
ANSASIANIBINTSLERILAN 708 9 (subtle signs)
Tuueasiarnnsadaeitadeainisdnuuulainge
nszanld AnufnUsnfzasgainwanfiananuls

q @

n1sAgHIwA1 2 419lNAw (anisocoria) 13115
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dwan liaNsarInTsmaudwassausslile (hippus)
Jusw nsiadenlmizesgnanfiinuand wdw nan
aananlusunitedumie 9 (intermittent eye devia-
tion towards one side) ﬂ’]iﬂizﬁqlnﬂa\‘igﬂmﬂﬂﬁ’luﬁﬁﬂ
Wwgnne (nystagmoid jerky movements) ¥#38 1130
sewsumdunng (repetitive eyelid blinking) n3aus
nseviannanszanidn s jaaanduiiielufisng jaa
$19me ugthemeiasalinuoinisuanosing e
it

ﬂ’amﬂméwqmﬂm International League Against
Epilepsy (ILAE) Task Force lull m.A. 2015° fia
pIMsAninSenszanfiuinnit 5 wifindeeinisdnd
paduwnd1 5 wi usgaeliAuszsunnusdnsaw
11 5 wift Wuensdnseiitas (convulsive status
epilepticus) daua1nisgnuuulaiinienszanlvitiosses
pIsEnfiannndt 10 wift @waniednuuudeias
(nonconvulsive status epilepticus) Tnszndnonanlss
wenu1anUd fiunedisaanfigiasfionnisduawwin
N1 10 wit vesawwBudalue doiuninenis
FuanaoaUaesientasunisiuduindueinisdn
wuulaiinenszan azfialadnguiefinnizdnuuuse
wiasuuvlain3anszan

2. MIENAALEIRANDIZIALRBALUUTIATT
(transient ischemic attack)

NMsAnwIfgItuNIznaALEaARHEITA
deauuudiasalulsonenvia (laldnisdnenl
AnW) NUITTEZIARREF89AIENADALRDAFNEY
PPLEEALUUTIAT1Y Uszanal 2 dalng (207 wifl)
lnasaeaz 50 waegiqedszeziia1zeen1izviaen

H 4 215,16

LROAENEI2IALEDA HINNIT 30 WIN AITHUE

' o
d o =1

MAnawlugiaesnehorainannasniondues 21m

LROALUUTIATILE wea1aluldd192a95saz1a1NINy

' [
1 o oA

Uoswnmeaglndrnawminll agrelsinunssoeld

s

AnwaznIsAannag1sandielnni1sinadauenlsa

o A

TAUABEINISLERIZDINTIEHABRALREATNDIZIALRDA

@

Do

WUUTIATIINNNIFIEDINITADULTS ATHIANTIRG
Usné nswanAaUsna NsNaRWIRAUINE 81n19
LEBATHZLAZNITNIIAINEAUSNA" §I%01N15UER
dl [ U 1 QQIJ é
Anulaives TAuA AznnAafgIAs12 (syncope) 4
WU WG U28NNTI8A1IenNATRAIATIT ATIANY
AenasInduvasafanaNaIIALRDALUUAIATIY
Teuszanm 1.5-20 wsluwunenisdnwinulagais
7%'® @1Wa1N1SFUERNLARININA1ILHADALREAFND
21ALEDALUUEIATIIANU UL dWLA SN BILAT
F9aNaINLNBLARNIzI AL ALAIGUIBIZNE I
a1nsduanlaun dnaednlaian (non-dominant
hemisphere) 1%U%L’Jﬂ&‘2l8x‘1 parieto-occipital Lmﬂ%
USLI04284 frontal area MIaANBIANLAK (dominant
hemisphere Tvm%nmm occipital area Imaiaﬂfiﬂﬁ
US04 frontal area 289aN8IAN LalLAKINNIFY 81N1T
guauuuulalinane (hypoactive delirium) dagsaelsn
7AUSLI0W parieto-occipital area ATNIFILDINITHUAN
wuujwIne (hyperactive delirium)'®

a do w | = &

feridanlnnisdisuaniniuwanierasniion
ANDIIIALABALUUTIATIINS D LNABNI5MFI9519N
neszuvlszanadeaziden wuinlugUieniiz
VROALADAFNDIZIALADALUUAIASIINNIAIL T U
FIUATHIATIINURDINTDWLSIZBINAWANANAE T
919891N1980 WS NEgL AN KIDB19MTIANUANNIL
[=) 1 QI U v U d! 1
WinieRadinInaans1wd1e (neglect) d901n71911a"
& d a a I &
wlwan1sninainseslsnzasanadnluisw d9An
damlngAadnan TugUiesiedainnisnsiaininie

1 =1 1 o o d‘ a

ag19azd R lHNUANNARUSNANI9SEUUU S EINALAR
é’ 1 1 =1 ) I a gfv 11 >
Anlna 91N1580WUsITNAINT oL ANAILALTGR

d' a & 1 3 wd'

LaNANTNInaAIzwuUINA T wlUlANE1NS
) =, PR & I
duaniUn g 92e9Urg518wasiUnainnnIzvaan
o a @ I v o A
WWanaNasamdaaLuuginsdnlulsvas wWasan
S2ELIANDIDINISHUAWE Y SINAUBINISFUANNLAR
NA1IEARDALADAFNDIANALADALUUTIATIINY La

"oE LAZATIANNUAINNAAUINANI9STUUUTE AN
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' o
d o =1

MAAZwlrN ae819l5AATNADINNITATITNLABLNG
1838w nlsARIENISANEAINSIRAIRERDAE
RaNNILABS (computed tomography) ¥SaAWLENENS
1o (magnetic resonance imaging)

3. Amzidenaanlaiiaiuanasduns (sub-
dural hematoma)

HU28ETNISONINULNNEF1881N15IND (de-
lirium) w3aa1n13duaw lalaeanizluggeag™ uaz
81n1suaRINinaInnziienaanlmians1a1n1sn
a & | & Y a
LR wd9dw e wamnelaluszeziial 5-10 wif
WATUNASIBNIWIBNINNTT 30 W1712% 2" ANERUSHA
N19520UUSE AN U M8 9N AiRaNAzLEamABan

o o da o & |

Tii8agsNiseamaniigada a1nsyalaioan (ex-

. . L2l é/ £ o 1
pressive aphasia) lwgU28518%AIABIANISAEATN
SIFdINARDIAgAaNNIRaSINEI8 I RaRe AT

4. 811508 (delirium) 910172 metabolic
encephalopathy

) g o o I~

21N UARI WA RN T BTz 21787987118 T 1
Falng 0198 ANNTWULIININTDBUANA1 WL W 29610
20970 L7% NRAINSFUFNNIN BTN EULAZNATIA

Us1ngnsaitiienin “sundown syndrome” Zeazwule

vaglugihegeangnfinnizanaadonsineie® giie
.:3’ s 3 1 6’5 [N=1 s .3

BNV W T WAI98% ) wazlilan1TauawIw )

89°92173199% Al ldAATIN1IzdUaNIINEINISING

(delirium) M1LAiRA1NAT2 metabolic encephalopathy

wansavldenna:suasngdevsu

o 31lnASH 22% LHALAEAA717 19,000 cells/
uL (polymorphonuclear cell 89% ), WNARLREA17,000
cells/uL

e A302H1h 0.6 mg/dL

o a @ o a gj U as

e szaUBLANINSlaFUINANINNAENLINIZAUZDY

uRNALNET 0.33 mmol/L uazlwunaidensn 2.3

mEq/L

msnsaollAslliagosstodslsa

1. Awexensla (MRI) WUHl extensive bilateral
white matter lesions Tuaumﬁy’qaaqﬁw LAWY hemo-
siderin deposit Ausailasunsusaf parietal area
suge Tawuseelsalna (il 2 n uaz 2)

2. Electroencephalogram (EEG) 59aWU81N198N

wuulaindenszan winAsIUszHIN 1-2 WITl WAy

o ) . d Hos o ETe e doa
AINN 2 N. Fluid-attenuated Inversion Recovery (FLAIR) LASBIANTEQNAST FAAnUS A lASUAISHAR AiuSiam

parietal area AWANE LASDINNIBEINIVIAENLERAY extensive bilateral white matter lesions MAENBINIFBIIS

2. AW gradient echo LA3DINHNNEGNALERAY hemosiderin deposit USIIaNLATUNSHNAR liwUsaslsAlraaINAN

GEGREL)
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o
a & =]

UsgAssRaingunn 5-10 wifl lagluszninednusiaz
AssgUheldAnszauANNSENAINAUNLANAN Todn L6
IgUaeaglunzdnsetosnuulsiininszen e1ns
dnluamzfinsranuninlWianesiidausnife guae
Tanouanes wAaNn1 13anlaiIaATNAIET n5zNSU
A0 (repetitive eyelid blinking) waztAgaUIn (lip
smacking) (AAnIWHNaNaslwamzTnLERIAINATN
o
71 3 nN-9)
oo s s 1 o 1 [~}
n1s3fianelsm: anzdnseiesuuulainge

n3z6N (nonconvulsive status epilepticus)

4. nalnnasiinna:6nuuusioliiov (Pathogenesis

of status epilepticus)

nalnivinldiinnisifswulasaine1nisan

. 3| as ! o .
(seizure) Na1eLUnN1IETNRUURBLLEY (status epilep-
ticus) WwHAMNTUZDU (complex interaction mecha-

- |

nism) Fousznavlusie 2 a@ﬁﬂﬁzﬂauﬁémmﬂa N9
WasnuwUadlussiuigaduszam (cellular level) uag
nsiasuuUassziuinsadneangaduszan (net-
work level)?®
4.1 nswdsundasluszauigasuszain
(cellular level) ann1sAnwluERINAaas Tagiu
iwansudfinisiuisundasiidfasosialus
4.1.1 nswisuuUainisrineuges Na' /K
ATPase pump Tpn122UsN AT Na' /K ATPase pump
azvimifisneAndIniamesinfiioisad (resting
membrane potential) T#AAUszN 1 -66 mVZ* TR
19 pump 3 Na’ ion 28NANNLTAE 6[%‘&(14:“7% pump 2
K'ion linnelwaas denaldrndlwinaneluaaaie
waenin (Wwav) Weifieuiudndluiinaneuanizad
wazn1snAnsininamsinfidoizadfinninau as
vinlWiaadegluvnnzfignnszgulfiindnezam (action
potential) laenn uazvinlwlaagluniizlmanisnse
Ru29L2aaUseaIM (neuronal hyperexcitability)*® 514

BHWNI1SNIUNARUSNH289 Na'/ K™ ATPase pump 2

vinlWizaduszamegluniedilidamanssguuazsinly
gnsdsuuuaainainisin (seizure) Thnaneidu
AzdnuuUsewtes (status epilepticus) e

4.1.2 nsAsRaNURN1YIlALAR excitatory
synapse Lﬁaﬁm’iﬂ’izﬁuﬁ gamma-aminobutyric acid
(GABA,) receptor (sustained excitatory GABAergic
signaling) lunnazusninwiilafinianszduil GaBa,
receptor 9L ARNTTIWALE1289 Chioride (CI) LA gLaas
wazvinliAm inhibitory synapse 1gagazaglnnnizign

U v °

ﬂi%ﬁl%v[,ﬂ‘c’l']ﬂLLﬂ$ﬂ']i“/]']ﬁ’]%?lﬂ\ﬂ“dﬁﬁﬂi%ﬂ’]‘ﬂfﬂzﬂﬂﬂﬁ

q

o o d

nalnfidAtyfivinlw GABA, receptor ¥invisindl inhibitory
synapse Aanafigadananansnunusana o nelu
LARAIAAIRADALIAN (maintaining low intraneuronal
CI" levels) ianSeansansianisinaidnzes o luams
ffinn1snszduil GABA, receptor 3nnnsANu TNy
wuingaguszamasimyivisraen (Wisuiieuls
AulgaaUszaImaganIsnusnAass) asiusnim cI
melwaadge inlWidefin1snszdudl GABA, receptor
azfinn1sinasanyes o unuienduwnisinaudi deua
Trndluinndagasianduuin (Fdlainaneln
aasAdwuin) washilviin excitatory synapse
wwagaglun1izgnnszguledie ia gant depolar-

_ o
)?°"%® 115N immature neurons

izing potentials (GDPs
fusam o melugadgenuwiinainnisineuaas
Na“-K'-CI~ cotransporter isoform 1 (NKCC1) o
NlARN1sInaLEEaaaee Cl- ANIAU Na' waz K+

ion®®*° WU excitatory synapse MLiRAINAIINTZAWN

o as |

GABA, receptor 1w immature brain ﬁﬁﬂ?ﬂuﬂﬁﬂ@ma
W IN19289LA3aANeEaaUs281N (development of
neuronal network) w998t waziianylagn (1iegu
vao oA =3 o d o va @
Tanuiiianuwdlagu) azfzuannisivinlvinisdu
- o 3 § 1 v o v i
Cl” sanwandanINAw3ae 7 danalnn1siinifnaes
GABA, receptor A JiaEna1NN1591#ALAR excitatory
synapse nateLl inhibitory synapse F92UI%N15%

ﬁlﬂff neuron-specific K'/ClI” cotransporter isoform 2
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(kee2) Twn1sdu o sanainied AlUAU K ion Lite
MlAUSHm cl- melwgasegluszauni annunIs
ffiusanmmes NKCC1 anadlu mature neurons
Tunzfiianendnmdfiasuszanlulsasieg
TngianizlwanazfiviliAnainisdn wudfimnwie
UsnRze9n15919 %289 KCC2 laein1svinenanas
(downregulation) 289 KCC2 denalyin1sduaanaas CI
anas MlRRnsndugnsUSia ci- melugaguas
#inl#ifin excitatory synapse L@adaglun1izgnnszem
Tgiine wananinuinluguaelsrandnetafinnain
UsnBizas NKCC1 wwhfanisfifiusanm NKCC1 &in
(upregulation) wifloudwiufinulu immature neurons
donalrtinnislraidnzes ci- wannelwgadann
A donalizadaglunnizlsonisnazgu®
4.1.3 AnuiaUsnAzaanie laglanie as-
trocyte azfnaligyfonisaugnaniizanga (ho-
meostasis) 289N1TATIUAZNITARTINAINW N9
dszluundidenaanainnnenanidas (potassium
buffering) wazU3n1ae glutamate %qqmﬁ’wué’aﬁm
THigaguszanineuiinlsnd sawlufenisvinldifa

%
(% s

sansdnuazlsnandn Anangiwnsludninaasuaz
TunywdianuiaUsnfzaanfenmieidasiunaln
nsiinlspandn®® =
4.1.4 msifewiiasaanisuaisdadszdan
. a d @ s da 1
(neurotransmitter receptor) NLEBVHNLAAN 1138111
UIBAIT “receptor trafficking” 31NNISANWIWTRT
naasdnudn aloin1sdnfieniwn (winlunsou
LaIwINNIwIN) azdin1aifenulasaassisuasde
Uszann lpefifin15anaseas GABA, receptor baasfifl
NI9LANIWADI N-methyl-D-aspartate (NMDA) recep-
tor MBaviuigas denalwaasaglunzlinonisnse
o & io o
5% JUINNIT receptor trafficking UWABNANAAGY
Nasureseenslinaudnasnae I wdnluwgUiand

da d &

o o o =
811159 NLU LI W L%ﬂﬁﬂjﬂlﬂﬂ‘ﬁiﬂﬂﬂi“jmaﬂaﬁ

289 GABA, receptor vinlAenfiudnfiaangnsf GABA,

receptor LNEIN1SOIUAY receptor Lﬁansziﬂﬁlﬁm
inhibitory synapse L6 >* *°

4.2 mswasundasszauinSadigvasiuas
Us2d (network level)

anmsanuludasnaass wazsaelsafinuain
AN magnetic resonance imaging (MRI) Iuﬁﬂaaﬁﬁ
pInN1sFnnIanzinuuURaLiias wulnilagadidie
Fniinduiiiasnes (cortex) wazin1snszanezesdn
ﬁ?%mﬁ thalamus %158 hippocampus HI%N 19 cortico-
thalamic %38 cortico-hippocampal pathway LHINA
Slﬁ’Lﬁfﬂmans:@’ué’auné’ﬂﬂﬁgmr‘hl,ﬁmifnﬁﬁaaum

(positive feedback loop) kazl¥iinannistnise

19489 (perpetuate seizure activity)?®

5. nuaufuAMsIAn1s$nuIno:8nnuusioiovmniu
2016 American Epilepsy Society (AES) guideline

fun U guR (guideline) n1slinissnen
A1EFALUUABLHDIRRTAINRAINRATIENIN U
guideline aRvAwion1ssiianldluszauanidn
gN1ANIIEN nIoszAuUsEINA dMSU suideline 7
Favzulusziuniuigni (international guideline)
ﬁ?muﬁa{laqﬂ'uﬁ 4 guidelines lAwA 1) 1993 The
Epilepsy Foundation of America’s Working Group on
Status Epilepticus guideline®®; 2) 2010 The European
Federation of Neurological Societies (EFNS) guide-
line®’; 3) 2012 Neurocritical Care Society (NCS)
guideline'®; Az 4) 2016 American Epilepsy Society
(AES) guideline®®

UNANHIZNE1E international guideline 81gm
289 American Epilepsy Society (AES) guideline Hof
Ruviiiie A.A. 2016 guideline S guideline 115U
ﬂ'lﬂﬁﬂﬁ%‘t:ﬂ convulsive status epilepticus ﬁeTuLﬁn
wazglvig) (Al 4)

FadanmdvsU 2016 AES guideline % 1% third

therapy phase ﬂ'm’l’me[,ﬁ' anesthetic drugs 130879
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Time line Interventions
0-5 min 1. Stabilize patient (airway, breathing, circulation, disability -neurologic exam)
Stabilization 2. Time seizure from its onset, monitor vital signs
phase 3. Assess oxygenation, give oxygen via nasal cannulamask, consider intubation if respiratory assistance needed
4. Initiate EEG monitoring
5. Collect finger stick blood glucose, if glucose < 60 mg/dl then give
-100 mg thiamine 1V then 50 ml DSOWIV
6. Attempt IV access and collect electrolytes, hematology, toxicology screen, (if appropriate) anticonvulsant drug
levels
Yes No
Does seizure continue? P [f patient at baseline,
then symptomatic
medical care
520 min A benzodiazepine is the initial therapy of choice (Level A):
Initial therapy Choose one of the followings;
phase IV diazepam (0.15-0.2 mg/kg/dose, max 10 mg/dose, may repeat dose once, Level A OR

IV midazolam (10 mg for > 40 kg, 3 mg for 13-40 kg, single dose, Level A

Yes

Does seizure continue?

No

A 4

If patient at baseline,

then symptomatic
medical care

20-40 min There is no evidenced based preferred second therapy of choice (Level U):
Second therapy | Choose one of the following second line options and give as a single dose
phase IV fosphenytoin 20 mg PE/kg, max: 1500 mg PE/dose, sinle dose, Level U) OR
IV valproic acid (40 mgkg, max: 3000 mg/dose, single dose, Level B) OR
IV levetiracetam 60 mg/kg, max: 4500 mg/dose, single dose, Level Uy
Yes No
Does seizure continue? » [f patient at baseline,
then symptomatic
medical care
40-60 min There is no clear evidence to guide therapy in this phase (Level U):
Third therapy Choices include: repeat second line therapy or anesthetic doses of either thiopental, midazolam, pentobarbital, or
phase propofol call with cEEG monitoring)

i 4wl fURnisidnissnennnzdnuuusaltos 2016 American Epilepsy Society (AES) guideline

I v & & o
a¢jlis second therapy phase 16 IOAIWAUAITHTWLTY
2098119 8nuazANNNSanNazaegUaed lUgualy

intensive care unit nIN&N15LRanly anesthetic drugs

6. JomnavuuouUAlumsmanmALia:uINIONIS
$nyn1a:Gnuuusietiieviaiuisnlslaosolulos
fiusvevus:inAlnelus:Aulsoweurague

'
d o s

Jynnteniaranlunisin guideline #7197 §1
TdlwgfuRasonuie ldainisaldnisguasnunls
AN guideline LHada1nANHNSaxlwLAazlsIne1U1a

Tsitnniw TuwuSunzasussinalnetinszAuAINNns s

2osumazlsoneIuIaiANLANATIAY 11547 inter-
national guideline 811#an9vinlaenn Tnetanizagieda
SaedndnAnzasnismiavgaesnIzinuUUReLiag
wazafinzaseniudnfifldlwusazlsonenuia idemw
wazAmzunndgidetgnaiulsaandnlulsznalne
wazfunwunngUszaninetannlsanenuiadwdl
A 209Usne Tannsinsafwianidonnas
WU JURLWAITAIEUABLAZLKINIINITTNWINIE
Fnuuuseiiteefianansaldlaaselugioflussaulse
weuagudzaslszinalng (mi’mﬁ 3 uaz 4) lae

1938 modified Delphi method l#n15MFaRNRG°
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Timing since
seizure onset

(within minutes/hours)

Initial investigations

5 min Oximetry or ABG
5 min CBC, glucose (DTx and serum), serum sodium, serum calcium, serum magnesium,
BUN/creatinine, LFT; urinalysis'; AED levels®
1h Lumbar puncture (LP)**
(ceII count, glucose, protein, gram stain and bacterial culture; HSV type | and II5)
4 n Head CT with contrast study®

Timing since once all
initial tests are all negative
(within hours)

24 h

Investigations when initial tests are all negative

Repeated LP
Serum and/or CSF autoimmune and paraneoplastic antibodies testing, CSF for less
common viral encephalitis7; CSF lactate, serum VDRL; serum TSH, anti-TPO,
anti-thyroglobulin; serum testing for scrub typhus®
Toxicology screen and comprehensive toxicology panel’;

CSF cytology and/or flow cytometry’

48 h

Brain MRI with contrast study6

Timing since once all
previous tests are all negative

(within hours)

Investigations when etiology of status epilepticus remains indeterminate

24 h

1,10, 12.

Serum porphyrins ; serum heavy metals' '?; mitochondrial gene mutation' """ '®

" If clinically indicated

% Only in patients with known history of epilepsy

® Indicated in patients with

- Antecedent infectious symptoms, either fever or hypothermia, or a suppressed immune system
- No alternative etiology for their SE identified after obtaining a history, basic laboratory investigation, and neuroimaging

* Unless the suspicion of CNS infection is high, brain imaging (usually aCT scan) should be performed before a LP is performed

® If there was clinical suspicion (i.e. behavioral changes/ confusion/ psychosis prior to seizures, with or without fever)

® Unless contraindicated (i.e. markedly impaired renal function; in this case imaging studies without contrast study are acceptable)

" i.e. viral PCR for other Herpesviridae (varicella zoster, Epstein-Barr virus, cytomegalovirus, HHV 6, HHV 7), Flaviviridae (dengue,
Zika, yellow fever, West Nile virus, Japanese encephalitis virus, St Louis encephalitis virus, eastern equine encephalomyelitis
virus, western equine encephalomyelitis virus), enterovirus, influenza

® If there was antecedent or current history of fever

°i.e. isoniazid, TCA, theophylline, cocaine, sympathomimetics, alcohol, organophosphate, cyclosporine

"9 With appropriate tests

""If there was elevated CSF lactate

"2 It is optional to be done if the patient’s finance and the hospital’s laboratory capacity are not an issue.

Note: We did not include chest/abdomen/pelvis CT as an early investigation for SE, but it can be done to help for selecting an
appropriate treatment once the patients are serologically proved to have autoimmune or paraneoplastic encephalitis
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Definition

Status epilepticus (SE) is defined as 5 min or more of
(i) continuous clinical and/or electrographic seizure activity
or (ii) recurrent seizure activity without recovery
(retuming to baseline) between seizures

Refractory SE is used to define patients who continue to
experience either clinical or electrographic seizures after
receiving adequate doses of an initial benzodiazepine
followed by a second acceptable antiepileptic drug (AED)

Goal of SE
treatment

Termination of clinical and electrographic seizures

Timing since
seizure onset

Initial management and first-line drug

Monitoring

At 5-10 min Non-invasive oxygen therapy; - O2 saturation, BP, and HR
consider intubation' and/or ICU admission® in some patients (maintain SBP at normal
Give continuous IV fluid® or high-normal levels)
If glucose < 60 mg/dl, give IV thiamine 100 mg and then IV - body temperature®
bolus injection of 50 ml of 50% glucose - periodically check
Administer IV diazepam (DZP)4 at dose of 0.15-0.2 mg/kg/dose, bicarbonate”
maximum up to 10 mg per dose, can be repeated for another dose
if seizures do not stop after 5 min
Timing since Second-line drug Monitoring
giving DZP (i.e. seizures still continue after the first-line drug)
At 15 min Consider administer IV phenytoin®® 7 unless contraindicated - ECG and BP
Alternative drugs: IV valproic acid® and IV levetiracetam®
Timing since Third-line drug'® Monitoring
giving the (i.e. seizures still continue after the second-line drug)

second-line drug

At 20 min

Consider administer IV infusion midazolam'"
Alternative drugs: IV pentobarbital'/thiopental'®, IV propofol'*,
IV lacosamide'®, IV phenobarbital'®

- O2 saturation, BP
- Propofol: ECG, CPK,
bicarbonate

Treatment of super-refractory SE Monitoring
(i.e. seizures still continue after 24-hour
administration of anesthetic agents)
Pharmacological therapies: ketamine'’, corticosteroids, - Ketamine: BP

inhaled anesthetics, and immunomodulations
(i.e. IVIg or plasma exchange)
Non-pharmacological therapies'®: vagus nerve stimulation,
ketogenic diet, hypothermia, electroconvulsive therapy (ECT),
transcranial magnetic stimulation (TMS), and surgical treatment

Drug withdrawal
After clinical and electrographic seizures disappear for

24 hours, anti-seizure drugs are then gradually withdrawn
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Long-term antiepileptic drugs

Indicated in the following conditions;
- known case of epilepsy
- remote structural brain lesions
- If there is no cause of SE identified or in cases with
acute brain lesion, the decision to initiate long-term
AED should be individualized. Epileptiform EEG abnormalities
support a recommendation to start long-term AED

! Intubation should be performed either in GCSE or nonconvulsive SE (NCSE) if airway/gas exchange is compromised or elevated in-

tracranial pressure

? SE patients (GCSE/NCSE) with either intubation or anesthetic agents should be admitted in ICU

® Avoid overhydration

* Administer DZP only to patients with active convulsions [5-min continuing seizures or repeated seizures without return to baseline lasting
more than 5 min in both generalized convulsive status epilepticus (GCSE) and nonconvulsive status epilepticus (NCSE)]. If seizures
have already stopped and the patient’s condition does not fulfill the definition of status epilepticus, instead of diazepam longer-acting
second-line agents (i.e. phenytoin, valproic acid, Ievetiracetam) are preferred

° Phenytoin (PHT) should be diluted in 50-100 ml of normal saline and loaded at dose of 20 mg/kg/dose at maximum rate of 50 mg/
min. After loading if seizures do not stop after 10 min, additional dose of PHT 5 mg/kg/dose can be given, up to the total maximum
dose of 30 mg/kg. Maintenance dose at 5-7 mg/kg/day in three divided dose.

® |V PHT should be avoided in patients with currently known hypokalemia and hypomagnesemia

" PHT should be administered cautiously to patients with known cardiac conduction abnormalities. The PHT infusion should be slowed
or stopped if significant hypotension develops or the QT interval widens or if arrhythmia develops.

® Valproic acid (VPA) should be loaded at 20-40 mg/kg at the rate of 3—6 mg/kg/min, may give additional dose of 20 mg/kg at 10
min after loading. Maintenance dose at 30-60 mg/kg/day in two divided doses or continuous infusion.

° Levetiracetam (LEV) should be loaded at 1,000-3,000 mg at the rate of 2-5 mg/kg/min. Maintenance dose at 2-4 g/day in two
divided doses

"% In case of GCSE and subtle status we should proceed immediately to the infusion of anesthetic doses of midazolam, propofol or bar-
biturates. However, in case of NCSE who are hemodynamically stable and have not required intubation we should postpone anesthetic
drugs and try another not previously used non-anesthetic drugs, i.e. PHT, VPA, or LEV

" Midazolam: 0.1 mg/kg bolus at an infusion rate of 2 mg/min, followed by 0.05-2 mg/kg/h continuous infusion (CI). If there is
breakthrough SE, consider giving 0.1 mg/kg bolus and increasing Cl rate by 0.05-0.1 mg/kg/h every 3—-4 h

'2 Pentobarbital: 5-15 mg/kg bolus at an infusion rate < 50 mg/min, may give additional 5-10 mg/kg, followed by 0.5-5 mg/kg/h
Cl. If there is breakthrough SE, consider giving 5 mg/kg bolus and increasing Cl by 0.5-1 mg/kg/h every 12 h

'® Thiopental: 2-7 mg/kg bolus at an infusion rate < 50 mg/min, followed by 0.5-5 mg/kg/h Cl. If there is breakthrough SE, consider
giving 1-2 mg/kg bolus and increasing Cl rate by 0.5-1 mg/kg/h every 12 h

'* Propofol: 1-2 mg/kg bolus, followed by at 20 mcg/kg/min Cl, may increase up to 30-200 mcg/kg/min Cl.

Use caution when administering high doses (>80 mcg/kg/min) for extended periods of time (i.e., > 48 h)

'® Lacosamide should be loaded at 200-400 mg (200 mg IV over 15 min), followed by 100-200 mg every 12 h. Maintenance dose
at 400-600 mg/day in two divided doses.

'® Phenobarbital: 15-20 mg/kg loading at the rate of 50-100 mg/min, may give additional dose of 5-10 mg/kg at 10 min after
loading. Maintenance dose at 1-4 mg/kg/day in two divided doses.

'" Ketamine: 1.5 mg/kg every 3 to 5 min until seizure stops, up to a maximum of 4.5 mg/kg, followed by 20 mg/kg/min (1.2 mg/
kg/h) Cl. If there is breakthrough seizure, consider giving 1.5 mg/kg bolus and increasing Cl rate by 10-20 mg/kg/min until seizure
control is established. Maintenance dose at 5 to 125 mg/kg/min (0.3—7.5 mg/kg/h)

'® These are optional to be given, depending upon the patient’s finance and current capacity of the hospitals.

? Avoid and prevent significant hyperthermia

® Give bicarbonate only if SE patients have severe metabolic acidosis

Note: The electroencephalography (EEG) was not included in this consensus since this was developed for the Tele-cRCT 40 study where
as the study protocol all patients are subject to be allocated to undergo EEG recording either continuous or routine EEG and also intended
to be generalized to be used in other regional hospitals in Thailand where few of them have EEG service for critically ill adult patients.
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7. msAnyargaineaun1ssnuIN10:BniuUse
1tov (Recent studies in status epilepticus man-
agement)

Bﬂﬁ%ﬁﬂﬁﬁ]gﬂi% First therapy phase 289 2016
American Epilepsy Society (AES) guideline wwinan
gruwBeuszdndiidn class | Susas usdalafinsdnu
class | lafidundngrmdeussandindwinenadia
TafnenifuszandnauazUaonselunisinanlale

o d

Second therapy phase &1§ANNITANNHKANTITANW
randomized controlled trial ﬁ?ia:h “The Established
Status Epilepticus Treatment Trial (ESETT)” WoLUSeu
WeuUszanduanazaminuiaanneansen 3 dhaAe
valproic acid, fosphenytoin, L% levetiracetam MU
UszAnBuauaznnnUaansieaasen 3 1HaRlauAneNg
5%41

WaNINSIRNANTISANWIRLADN registry Ao
11 “Sustained Effort Network for treatment of Status
Epilepticus (SENSE)” Zavinlungauszineluglsy 3
Useindlawn Leasin dIazasuans Lazaadinse
Twdasdusanaain SENSE registry 3iwiAwinlwiagy
UftRaSorn eifiussAnsamaigadmsunislaidu
First therapy A@ benzodiazepines (BZDs) Tnedilas
AHLANAAwlwEe 920905 ANENTNIZNIe 7 e
7192849 BZDs WAZWUI1N1519211A289 BZDs 1NN
AIATIUIEIN guideline Auasan1sfidnazlanem
uanﬁnnﬁwuiﬂmmﬂﬁﬁﬁﬂaaﬂfiuﬂszmﬂméﬂf:ﬁ
n3ldenawiilaild BzDs (Tu First therapy agussana
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ATNLSIRINRLAZIIATTRNzaN w13 1H anes-
thetic drugs 31NN19ANYIEIFANUIINITIH anesthetic
drugs melu 48 Flnamdsandiguaeiasaeniudn
(refractory status epilepticus) (ﬁasiaaﬁﬁ’%fi’n 2 AR
Tnefiemitdluiuie BzDs) asvilininfinisriiew

2098N092095U28ANIIN1TLA anesthetic drugs WA

)

48 Flug wazinlianA s dwifpsUsu anesthetic
drugs WNNIALARA burst suppression aRdRIINITLY
thiopental Waz7i1l¥iszezIaN209N1zTNABLHDIAY
aq43
ANSLA corticosteroids Glmj’ﬂw refractory status
epilepticus WRAE super-refractory status epilepticus
[97n158NFABLHhaIrIaLAAEINE1IWIBNI1 24 Falne
a 1% . 44 = o |
%adﬁl'mv[m anesthetic agents™ ] wmﬂaquuwmﬁmi
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8. mstihnmsuufnaaulwilnauavuuusiaiiiov (con-
tinuous electroencephalography monitoring; cEEG)
unl8lunnsatodena:nissnunnia:Gnuuusialiion

MmN 2012 Neurocritical Care Society (NCS)
guideline'® L@z 2016 American Epilepsy Society (AES)
guideline® uwziin19an1391 cEEG iiadaelunis
Ma880122 NCS/NCSE wazdelwnsiansaunldenn
Fninanzan agelsfmudofitadiinlunisvi cEEG
Tunanalsanenuiadeldannsariin1msan cEEG 1o
wonaninunadela idoymdeUssdndnuu
1IM196599 cEEG azzhelvminfinisrieiuaasanes
daeftheifnnzdnuuudaiiooitu nsesnsnisnie
anad dﬂqmﬁmsﬁﬂmﬁﬁ'adfl “Continuous EEG Ran-
domized Trial in Adults (CERTA)™*® fifnwUSeuiiieu
dmanamezasdiefilisun1anga cEee (Wuiin
panlniinanes 30-48 dlue)useuifisuiugiied
Ie5un1sesIauuUszezdu (Tuiinaawlniinaues 20
wif 2 ASivnefin 48 Falug) manisAnwINUIERI
N3ANElNLANGA9AW D9usIIN19M 999 CEEG 929 IA

nugnaInguLazii lugnisusuennudnfinnnninly
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9. n1s$nuN12:BniuuRaLliovA28NISLIAR (Sur-

gical treatment of status epilepticus)
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clinical implications)
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Olfactory Groove Schwannoma: Two Case Reports
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UNAca9Yd Abstract

HideusneemgUae olfactory groove schawannoma awialwgidassiedenulsvoeninuazafiusie

a

nnudniafiniiasan schwannoma ludunibodt
5199 1

dtregelneany 43 ¥ asEansngAnssuuaeuuUasanndusnaeed lasunssnuimeeisniag
sannanmaduninduiasisafionnislanawanas asadsbs wudawitasanawin 4.8 x 4.6 x 4.3 9
finanegwnsInandaunsin flhelasunsidmiiosanaaniionan nanisnsaanewendinedwitasen
#9hm schwannoma (WHO 2016 grade |) ¥adn16alafin1zunsndan gurasaisanaululeddinlaunfuas
sansangnedmnls
5199 2

dtendelneaiy 50 U anseainisUindsuzansasd enlInAsezanIusIniufoInIsulsayn
uazlinduanas avaauiaiia wudowiiasanlnajawin 5.3 x 5.1 x 4.2 # figiwnzInandmmiiuaznzg
7% cribriform plate avluTudaslwseagyn (ethmoid sinus) guhalASunistndmifiasanaaniiauyionan ua
NM9R9I9Manen5inedwitasendia schwannoma (WHO 2016 grade 1) nastnamlafnIzunandamn
uazaIn1sUIRAswErIE N

Authors presented two very rare cases of a large olfactory groove schwannoma. The theories of their origin
are also discussed.

Case 1

A 43-year-old Thai male presented with progressive behavioral change for 2 years. Although he was
treated with antipsychotic drugs, his symptoms were worsening after which he also noted decreased olfactory
sensation. Radiologic investigations showed a large extra-axial frontal-based tumor, 4.8 x 4.6 x 4.3 cm,
causing pressure effect to both frontal lobes. The tumor was totally removed. The pathological examination
revealed schwannoma (WHO 2016 grade I). The postoperative course was uneventful. The patient could
resume normal daily life, without antipsychotic drugs.
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Case 2

A 50-year-old Thai female presented with progressive headache over 2-year duration . In addition,
she experienced tight nose and decreased smelling sensation. CT and MRI brain showed a bulky extra-axial
frontal based tumor, 5.3 x 5.1 x 4.2 cm, causing pressure effect to the left frontal lobe. The mass extended
and penetrated the cribriform plate into the ethmoid sinus. The tumor was subtotally removed. Pathologi-
cal examination revealed schwannoma (WHO 2016 grade I). No complications occurred, postoperatively.
Headache was cured, and the nasal symptoms were improved.
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Intracranial schwannoma tUL1ba98NENDINNU
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91NN15A529319NeNeszUUUsEa M laRe1ns
gouuss guieranaslan usfionnisduan

fhelssunisinfaeitesansanvionun lae
NISHIAR bifrontal craniotomy-anterior interhemi-
spheric approach uaziinsdangiwnzlnansie vas-
cularized pericranial graft FINAUNTSHN frontal sinus
cranialization (31]“7; 2)
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31]171. 1 A axial MRI T1WI WERAIANWEME hypointense lesion, B : axial MRI T2WI UHAIANEUE mixed iso-hyperintense le-
sion uazfdnwaiz CSF cleft AnfuzaUNTNIasiamn, C © axial MRI FLAIR LEAISNWNE hyperintense signal doiTn
AN cystic content Mﬁaumﬂ‘ﬂ CSF signal, D uag E : coronal WLas sagittal MRI T1WI with Gd UAASANWNE
heterogeneous rim-enhancement ?Jmﬁ”au LLaz?JEmL‘ZImlmﬁauﬁiﬂﬁﬂmiﬂ:qaﬂﬂﬁﬂ paranasal sinuses, F, G, LLag
H : sagittal CT non-contrast, with contrast, 8¢ coronal CT with contrast ATNAIAU LERIANEMNE hypodense mass
with heterogeneous rim-enhancement 2090w laalunaulddl calcification Lazdiflanwas bone remodeling ﬁgm
nzInanfifiafuseuasassion Insfiaeuiamsesiountaguugmnzinan Talafinsmzqastln ethmoid sinus

g‘dﬁ 2 A : bicoronal flap with pericranial graft harvestment , B : bifrontal craniotomy, C-D : anterior interhemispheric ap-

proach, E : total tumor removal, F : cranial base repair with vascularized pericranial graft and dura closure
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ATNUAAINENEINET289 schwannoma fawiitasanidmiiiu solid uas cyst Hdwiiaadiftasanagivadng
Awudn daUfUUSRTgaditasenagdiuetnemain 1 (F18) wadiitesenfifuafeasunszate 3eesadu
fascicle WU nuclear palisading pattern 7l lAB8FALABHINLIN (Na19) Han198ad immunostain WUNIIULERIBEN
aaslUafin S-100 Adaawlweadiiiasan (291) nunsudifzaaadiaenin

g‘dﬁ 4 A : sagittal MRI brain with Gd, B : axial MRI brain with Gd, C : coronal MRI brain with Gd LEAIUSLIN surgical

cavity Taiwu residual tumor

funslandufianas as9919n1en1essuvYsEay
WU11 olfactory sensation #8939yNA19718%aNIIN4
271 fUhelaifiannisgenuss warelauni daxngiae
T#5uUn19dam579911 CT uaz MRI dnas wurtawiiiasan
Tnajauin 5.3 x 5.1 x 4.2 a5 Aigwnzlnandiunsia
waznaenitosnasdiunsingnedhe (left frontal lobe)
uazfidandisionzqgunzlnan cribriform plate aluln
daalwssayn (ethmoid sinus) uazilslwiitaidonszan

881 middle turbinate 319718 (3U7N 5)

fUaela5unisingaiitesans1e3s bifrontal
craniotomy-transbasal approach LLazﬁmi’daNg’m
nzlvanaae pericranial graft LLas abdominal fat I
AUN15%1 frontal sinus cranialization (g‘d‘ﬁ 6)

naogngUaefiuaan lifinzunsndon uaz
Tafin1zsinlwseanasiaeanayn (CSF rhinorrhea)
pIN3UIARTEENIEERN 8IN1TLUBINNLAISBINTS
Tsnauszn wan1sasaanenensinenduwitosanyiia

schwannoma (WHO 2016 grade I) (3‘1]“7; 7) 4azaNn
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g‘dﬁ 5 A-B: coronal CT non and with contrast LaRIANWMUS heterogeneous enhancing mass 1 frontal base 319718 lne

ﬂﬁ’mﬁ‘mq cribriform plate adlulu ethmoid sinus wazAANU middle turbinate ¥8N1NTH HIRANME vasogenic

edema USLI0ULbBENDY frontal lobe NARNU tumor, C-D : sagittal and coronal CT bone window LERAIANWENE bone

remodeling and defect USLI0US88MB8Y intra-extracranial part 289 tumor , E : axial MRI TT1WI LAY hypointense

signal 2849 tumor, F : axial MRI T2WI LERIAN NS heterogeneously hyperintense signal 289 tumor LasAINIDU

289 tumor H CSF cleft Za1lnanumzaa9 extra-axial mass , G-H : sagittal and coronal MRI T1WI with Gd LL&Rd

heterogeneously enhancing mass WazLERIADULARABG tumor NAALAKNG intra-extracranial part

13941 CT brain M2a71 1 TuWaH1AR WuInguaelasu

ANSHIAALHEIBNDBNNAUNIVING LHABLHIDNEIWN
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agludadlwssaynianios uaziiadnasuinanas (U
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Lib898n schwannoma NIRLA anterior cranial
fossa VIaUSLIN olfactory groove wuioinwulaves
NN INTIZATNNO WS LEWUIZEINARNUTLIUAINET?
Aa olfactory bulb LL&Z olfactory tract Bwldfl Schwann

= [ % o a rj’
cell NN NUUABNILIHAZDILHDIBN schwannoma
1s* felafin1sAnwIABATIABNINNN8Na WA LA

ﬁﬂﬂdﬂqwﬁmilﬁm olfactory groove schwannoma

%38 schwannoma MR 1WA anterior skull base WA
paranasal sinuses IﬂﬂLLUGLﬂ%ﬂaGﬂ@:Nﬂquﬁﬁﬁﬂ
Aa developmental LLAE non-developmental theories
d1m3ungungeg developmental W finanani
aberrant Schwann cells Imaﬁoﬂuuﬁgﬁmﬁmﬁumi
Waenulag (transformation) 289 mesenchymal pial
cells 1UiT1 ecdodermal Schwann cell 383 migration
%38 displacement 284 neural crest cells d?%ﬂ@:&mquﬁ
non-developmental ‘Lf% ﬁﬂ’]iﬁ%ﬂﬂﬂﬁg’lmﬁmﬁlﬂmi
Liim schwannoma "lm‘i’nmﬂai{'j'nﬁmmﬂ Schwann cell
fifiduunfegudale neural structures F1aLABY L

anterior ethmoidal nerves, meningeal branches of tri-

geminal nerves BIaaRa%h Schwann cell ﬁilt;lﬂ% olfactory
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g‘dﬁ 6 A-B : bicoronal flap with pericranial graft harvestment, C : bifrontal craniotomy for tumor removal of the intradural

part, D-G: extradural-transbasal approach for tumor removal of the extracranial part, H : intradural skull base

repair with pericranial graft and abdominal fat , | : frontal sinus cranialization and extradural repair with abdominal

fat graft and fibrin glue

mucosa®®®'°

#3890 cranial nerve zero (the nervus terminalis)

#olasun1stuawinfaseluan tnszilanawAfINHws

o o o

wnzludmidnszgndunaciladldayud’ wanaindas

al

ngungugainand s ldwiwanidnisdnwniesiv

Olfactory Ensheathing Cell ‘ﬁﬂLﬂ%L"daﬁﬁaﬂT% olfactory
nerve fascicle ﬁ'lv[,ﬂ;in’lilfiy’a?diaw{man“?il,ﬁmu%m:ui{ﬁ
Hanwmzn19gane1§ing A 8ARIAY schwannoma
11 olfactory ensheathing cell (OEC) tumor'? ag19ls

ﬁwm ﬂ%qﬁ%gﬂmﬁ immunohistochemical marker f
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3UN 7 AWUARINEIEING1289 schwannoma INNABITANTIAR WUdIBAlEadLhatanaginadarwiuun aauiu
a o o & 1o ' o o & da o o o
Usnaigadiiasanagivegmain 9 (Fe) wadikasenfifiniesgunszate (Seeauiu fascicle (Na19)
WU nuclear palisading pattern Ta119 (221) WUASLUIAI20918R%OENTN

3ﬂﬁ 8 A : sagittal CT brain, B : coronal CT brain, C : axial CT brain upper view, D : axial CT brain lower view Lb&#\

subtotal tumor removal
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Prevalence and risk factors for permanent cerebrospinal
fluid diversion in children after
posterior fossa tumor surgery

UN.ANT AITTUS
FALUN.NGWUAUS YnIRLIY

NUIGUTETMARLAITRNT NIATIIAALAITRNT
ANSUNNEFARNT gWIaINTalNn1Ing1ae wazlsoneruiagmasnsal aniniegalneg

Abstract

Objectives: Posterior fossa tumors are common in children, which are prone to cause disturbances of
cerebrospinal fluid (CSF) dynamics. Approximately 15.5-40% of patients require CSF diversion procedure
after tumor resection. The incidence of postoperative ventriculoperitoneal (VP) shunt in children after pos-
terior fossa tumor surgery in Thailand has not been described and the risk factors are poorly understood.
The authors, therefore, conducted a study to identify the risk factors for postoperative VP shunt

Material and methods: The authors retrospectively reviewed data of the patients who underwent surgery
for posterior fossa tumor between January 2002 and August 201 9. The potential factors for postoperative
VP shunt were collected included age at time of surgery, sex, the use of pre- and post-operative external
ventricular drainage, degree of hydrocephalus, extent of resection, perioperative complications, and patho-
logical diagnosis. The potential risk factors were analyzed by regression models.

Results There were 100 patients (41 females and 59 males) with mean age at time of surgery of 8
years. Ventriculoperitoneal shunt was required in 23 (23%) patients. Univariate logistic regression models
revealed a below-near-total resection as the only risk factor. (RR 3.65, 95% CI 1.17-11.37; P= 0.03).

Conclusions Prevalence of ventriculoperitoneal shunt after surgery is 23%. Below near-total tumor
resection is significant risk factor for postoperative ventriculoperitoneal shunt.
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Introduction

Tumors in central nervous system are the second
most common childhood tumors following leukemia
and are the most common solid tumors in children
with estimated incidence of 2-3.5 per 100,000’
Approximately 54-70% of these tumors locate in the
posterior fossa.”® The tumor in this location tends to
disturb the cerebrospinal fluid (CSF) flow resulting in
obstructive hydrocephalus in 70-90% of patients.*®
Although modern microsurgical techniques and treat-
ment protocol reduces morbidity and mortality rate,
hydrocephalus is still one of the most important mor-
bidity in patients with a posterior fossa tumor. Previ-
ous studies have shown that between 15.5-40% of
children who have hydrocephalus subsequently require
a CSF diversion procedure. % The predictors for post-
resection hydrocephalus would be beneficial to optimize
the care for these children. Therefore, the aim of our
study is to find prevalence and risk factors for post-
operative ventriculoperitoneal (VP) shunt in children

after posterior fossa tumor surgery.

Method
Study design and patient selection

This retrospective study includes the patients
under 18 years old with a posterior fossa tumor who
underwent surgical resection or biopsy in King Chul-
alongkorn memorial hospital between January 2002
and August 201 9. Exclusion criteria were previous tu-
mor resection/biopsy and previous ventriculoperitoneal
(VP) shunt. Initially, there were 184 patients, however,
84 patients were excluded by various reasons, and the
remaining 100 patients were included in the analysis.

Patient data were retrospectively reviewed to
evaluate prevalence of postoperative CSF diversion
and the associated risk factors. The protocol for this
study was approved by the Institutional Review Board

of the Faculty of Medicine, Chulalongkorn University.

Clinical data and postoperative CSF diversion

The following parameters were collected for the
analysis: General data including demographic data,
clinical features, postoperative VP shunt; Tumor char-

acteristics including localization (midline, hemispheric),
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metastasis, and pathological diagnosis; Ventricular
characteristics including presence/absent of hydro-
cephalus, degree of hydrocephalus (mild, moderate
and marked ventriculomegaly was defined by the Evan’s
ratios of 0.27-0.34, 0.35-0.40, and >0.40, respec-
tively. A ratio of less than 0.27 was considered to be
normal), and presence of transependymal edema; Sur-
gery characteristics including surgical approach, extent
of resection status as described in the operative report
(Total resection- no visible tumor; Near total resec-
tion- less than 10% residual tumor; Subtotal resection
— more than 10% residual tumor), preoperative and
postoperative external ventricular drainage (EVD), and
postoperative complications; Canadian Preoperative
Prediction Rule for Hydrocephalus (CPPRH) score and
modified CPPRH score.® A patient with CPPRH score

greater than5 was considered as high risk.

Statistical Analysis

Descriptive statistics were used to describe de-
mographic data. A t-test was used to compare the dif-
ference between continuous variables. Chi-square was
used to compare the difference between categorical
variables. Binary logistic regression was used to calcu-
late relative risk. Statistical analysis was performed by
using a standard software package (SPSS). A p-value

< 0.05 was considered statistically significant.

Result

There were 100 patients (41 females and 59
males) with the diagnosis of posterior fossa tumor
undergoing tumor resection or biopsy for the first time.
The mean age at the time of operation was 8.02 +
4.77 years (range, 0.05-18 years). On admission,

the common symptoms were headache (42%), ataxia

Table 1 Patient characteristics

Total

Ventricular characteristics
Transependymal edema
Hydrocephalus
Degree of hydrocephalus
- None
- Mild
- Moderate
- Marked

Surgery characteristics
Pre-operative EVD
Pre-operative EVD duration (days)
Extent of resection
- Total
- Near-total
- Below-near total (subtotal)
- Biopsy
Post-op EVD
Post-op EVD duration (days)

Complication
- Dead
- Pseudomeningocele
- Meningitis
- CSF leakage
- Cranial nerve injury
- Hematoma
Tumor characteristics
Midline location
Metastasis (total)
-Supratentorial metastasis
Pathology
- Ependymoma
- Medulloblastoma

- Pilocytic astrocytoma

- Dorsally exophytic brainstem glioma

- Glioblastoma multiforme

- Diffuse intrinsic pontine glioma

- Other neoplasms

CPPRH score
High risk CPPRH

Modified CPPRH score
High risk mCPPRH

59/76 (77.6%)
65/76 (85.5%)

11/76 (14.5%)
24/76 (31.6%)
23/76 (30.3%)
18/76 (23.7%)

14/96 (14.6%)
2.76

43/100 (43%)
31/100 (31%)
22/100 (22%)
4/100 (4%)
40/94 (42.6%)
6.53

34/100 (34%)
1/100 (1%)
9/100 (9%)
8/100 (8%)
17100 (1%)
6/100 (6%)
7/100 (7%)

77/100 (77%)
21/100 (21%)
37100 (3%)

117100 (11%)
50/100 (50%)
187100 (18%)
2/100 (2%)
8/100 (8%)
4/100 (4%)
7/100 (7%)

2.68 +1.46
3/44

2.99 +2.05
13/76
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Table 2 Patient characteristics by cohort

Non-VP shunt (n=77) VP shunt (n=23) p-valve

Male (%) 47,77 (61) 12/23 (52.2) 0.45
Age (yr) 8.02 +4.77 7.99 + 5.66 0.976
Papilledema (%) 32/44 (72.7) 6/9 (66.7) 0.701
Ventricular characteristics
Transependymal edema (%) 46/61 (75.4) 13/15 (86.7) 0.498
Hydrocephalus (%) 52/61 (85.2) 13715 (86.7) 1
Degree of hydrocephalus

- None (%) 9/61 (14.8) 2/15 (13.3) 1

- Mild (%) 19/61 (31.1) 5/15(33.3)

- Moderate (%) 18/61 (29.5) 5/15(33.3)

- Marked (%) 15/61 (24.6) 3/15(20)
Tumor characteristics
Midline tumor (%) 59/77 (76.6) 18/23 (78.3) 0.87
Metastasis (total) (%) 14,77 (18.2) 7/23 (30.4) 0.206

-Cerebral metastasis (%) 1/77 (1.3) 2/23 (8.7) 0.131
Pathological diagnosis

- Ependymoma (%) 6/77 (7.8) 5/23 (21.7) 0.384

- Medulloblastoma (%) 40/77 (51.9) 10/23 (43.5)

- Pilocytic astrocytoma (%) 15/77 (19.5) 3723 (13)

- Dorsally exophytic brainstem glioma (%) 2/77 (2.6) 0/23 (0)

- Glioblastoma multiforme (%) 6/77 (7.8) 2/23 (8.7)

- Diffuse intrinsic pontine glioma (%) 3/77 (3.9) 1/23 (4.4)

- Other neoplasm (%) 5/77 (6.5) 2/23 (8.7)
Surgery characteristics
Pre-operative EVD (%) 10/73 (13.7) 4,23 (17.4) 0.737
Pre-operative EVD duration (days) 0.34 + 1.07 0.61 £1.62 0.364
Degree of resection

- Total (%) 35/77 (45.5) 8/23 (34.8) 0.065

- Near-total (%) 26/77 (33.8) 5/23 (21.7)

- Subtotal (%) 12/77 (15.6) 10/23 (43.5)

- Biopsy (%) 4,77 (5.2) 0/23 (0)
Post-op EVD 40/72 (55.6) 14/22(63.6) 0.502
Post-op EVD duration (days) 1.91+ 3.63 3.95+6.17 0.063
Major complication (%) 25/77 (32.5) 9/23 (39.1) 0.554

- Pseudomeningocele (%) 8/77 (10.4) 1/23 (4.3) 0.68

- Meningitis (%) 6/77 (7.8) 2/23 (8.7) 1

- CSF leakage from wound (%) 0/77 (0) 1/23 (4.3) 0.23
CPPRH score 2.56 + 1.4) 3.25 + 1.67 0.228

-High risk CPPRH (%) 2/36 (5.6%) 1/8 (12.5) 0.461
Modified CPPRH score 3+2.04 293 +2.15 0.911

-High risk mCPPRH (%) 11/61 (18) 2/15(13.3) 1
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Table 3 Provide a result of the variables analyzed and their associated significance values.
Relative risk for VP shunt 95% ClI P-valve
Male 0.69 0.27-1.78 0.45
Age (yr) 0.99 0.9-1.1 0.98
Papilledema 0.75 0.16-3.49 0.71
Ventricular characteristics
Transependymal edema 2.12 0.43-10.48 0.36
Hydrocephalus 1.13 0.22-5.85 0.89
Degree of hydrocephalus (none)
- Mild 1.18 0.19-7.32 0.86
- Moderate 1.25 0.2-7.75 0.81
- Marked 0.9 0.13-6.46 0.92
Tumor characteristics
Tumor location
- Midline 1.1 0.36-3.38 0.87
Metastasis (total) 1.97 0.68-5.68 0.21
-Cerebral metastasis 7.24 0.63-83.76 0.11
Pathological diagnosis (other)
- Ependymoma 2.08 0.28-15.77 0.48
- Medulloblastoma 0.63 0.11-3.7 0.61
- Pilocytic astrocytoma 0.5 0.06-3.9 0.51
- Dorsally exophytic brainstem glioma 0 0 0.99
- Glioblastoma multiforme 0.83 0.08-8.24 0.88
- Diffuse intrinsic pontine glioma 0.83 0.05-13.63 0.89
Surgery characteristics
Preoperative EVD 1.33 0.37-4.71 0.66
Degree of resection (as compared to gross total resection)
- Near-total 0.84 0.25-2.87 0.78
— Subtotal 3.65 1.17-11.37 0.03*
- Biopsy 0 0 0.99
Postoperative EVD 0.71 0.27-1.91 0.5
Complication 1.33 0.51-3.5 0.55
- Meningitis 1.13 0.21-6.0 0.89
- Pseudomeningocele 0.39 0.05-3.31 0.39
CPPRH score 1.42 0.8-2.51 0.23
- High-risk CPPRH 2.43 0.19-30.63 0.49
mCPPRH score 0.98 0.75-1.3 0.91
- High-risk mCPPRH 0.7 0.14-3.55 0.67
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(24%), and nausea/vomiting (18%). An average
duration of symptom was 2.6 months. There were
76 patients with the data of preoperative ventricular
size and preoperative hydrocephalus was present in
65 (85.5%) patients. Preoperative papilledema was
present in 38 of 53 (71.7%) patients whose data
was available. Postoperative VP shunt was required
in 23 (23%) patients. Details of overall patient data
are shown in Table 1. There is no difference of patient
characteristics between the non-VP shunt group and
the VP shunt group as shown in Table 2. Among various
risk factors, only below near-total tumor removal was
significant risk for postoperative VP shunt (RR 3.65,
95% Cl 1.17-11.37; P= 0.03). Predicting models
(CPPRH & mCPPRH) were not correlated with the need
for postoperative VP shunt (Table 3).

Degree of resection had a trend to be statistically
significant (P = 0.065). and for each cohort are shown

in Table 2.

Discussion

Postoperative shunt procedure is not uncommon
following posterior fossa tumor surgery in children.

Bognar et al. reported postoperative shunt and third

ventriculostomy in 15.5% of children with posterior
fossa tumors resection.’ Lee et al. found 40% of
children with medulloblastoma required permanent
shunts after tumor resection.’ Postoperative VP shunt
was required in 23% of children in our study keeping
with previous reports. To the best of our knowledge,
this is the first study of prevalence of postoperative
shunt after posterior fossa tumor resection in children
in Thailand.

Among various parameters analyzed in our study,
only the subtotal resection was found to correlate with
the need for postoperative VP shunt (Table 3). This
suggest that greater than 10% residual tumor is more
likely to obstruct normal CSF pathway than the more
aggressive tumor removal. Kumar et al demonstrated
that gross total resection was correlated with lower rate
of shunt placement.'® Bognar et al. also found a trend
toward fewer shunt placements in complete resection
as compared to partial resection although the result
did not reach statistical significance.® Higher CPPRH or
MCPPRH score is not a significant risk of postoperative
VP shunt. Previous publications regarding risk factors
for postoperative shunting procedures in pediatric pos-

terior fossa tumor show discordant results (Table 4).

Table 4 Previous publications on risk factors for postoperative CSF diversion procedure

Ags Preoperative Tum.or Extent- of EVD! Complication Pafhologi.cal
Hydrocephalus location resection diagnosis
Culley et al.” Yes No Yes No No Yes No
Bognar et al.’ Yes No No No* Yes No Yes
Dias et al."” No No No Yes N/A N/A No
Gnanalingham et al.'? No No No Yes Yes No No
Lee et al.’ Yes Yes No Yes No No N/A
Kumar et al.'® Yes N/A N/A Yes No No Yes
Present study No No No Yes No No No

TEVD=External ventricular drainage, * Trending without statistical significance, N/A = data not available
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To the best of authors’ knowledge, this is the first
study of risk factor for the need of postoperative VP
shunt after posterior fossa tumor resection in children

in Thailand.

Study limitation

There are several limitations related to our results.
First, this is a retrospective study with heterogenous
characteristics of the patients. Second, assessment of
surgical resection was based on surgeons’ impression
in operative note. Third, there were significant number
of incomplete data on some parameter particularly

papilledema and preoperative hydrocephalus.

Conclusion

Prevalence of postoperative shunt was 23%.
Below near-total tumor resection was significant risk

factor for postoperative CSF diversion.
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