354 9. RN - BaisK

A 28, TR B 8MA, &Rk

\\\

C 1m BR. D 8hH, X

B CT (57 %H)

dominantly affecting the frontal lobes, B 4-A,
B) WixARMET, %% FREHZEL, —
HFBHeh T BET 5B MME (hemiconvulsion-
hemiplegia JE##, E4-C, D) ZFHEZ 2T 5.
A CTREESE 1B~ 1 2P T, RESEE
TEM & M T 258473 5.

B EMR (early seizure) BHICAE L HARE
HE#BLZEANTLII LI, BLALDEE, AW
BTH5. EEOHE (late seizure) RHE, &
RBEEEOHBRIC L VWD TREODHI O T
Ltk 3.

NVRZIAIVRITE B «
B fE encephalitis and encephalopa-
thy caused by herpesvirus

AVRAY AN ALY Ru—T 54T 25 DNA
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T2 %38 (& 6%%H, SE3500/99) IhEG&HE (55 10%E)

HEGaRAR (55 5%H)

X4 EREHENSMRE

A ATIVI VY A (H3N2) D1
RRICEESEE £5RAICEVEE
fl OBRELEUCER KEEEREMEET
ZFRUE.

TRMEEREDBES (=) 205,
BHEHETADAERUR.
BIZRRIRBEDSE 1 /mEICEEETRE,
£ ARBICEVEEODRERZE UlcE
TEEEEEAEDNRIT LT,
DREFEEREOSERES (—) 25392,
EEREE U

C: IREUSEIRDEHTF T4
VEARRLTWEET D, EEIEER
[CEXSBEMOLEEENED, HiE
BRIEMUTCERE, MiRu. 7
D&, BEDET barbiturate KEHF
EEETEBEUR.

TEABHEIRE AHOERINE (—) &5
HD. D& BXRMSIERICHED,
aBR2FREERUC.
D:ZRFERBIEDSE 1 /REICEEER,
FARBICEERREE UK.
EAMFRAEDOSESRE (=) &
26D, ERZIF ADC map (GEEE)
TIHMEESTHolc. EAZRFRES
BmEREE L.

TANVATH 100X TRBY, THHHeh
BEFETHIANZA(E FPAVRZATAIVA) IS
B@Hs. VT RS IR (RHEERS)
b, BAOFEIZLVEEEAL, BELED
SEFSERMRAERZEL D 5.

O 2-1 BENILNZDA L ARk

herpes simplex virus encephalitis

—RKETANVRERE (VA VZOERRBIZX
BRH) OPTEERLRBEEICR OIS, B~V
ATANACE 1BV L 28HEDY, wFhd
BRMEIE Y, REORKIE, 1HOBAEIE
B2 LR - R, 2HoBAINTAR
REETH 2., RHEMER (1 REB=XMEHL ) I
BRERE L, BZRERER L AICX Y EHA - PR
BIEET 5. MR WESRZ W LEEERICEL
LB Y4 NVAORNOBAREEL LT, BNE



B

A~C:10m, BE
A T23ERf% (BB77%E, SE30000) B T2i#:RE (857/%H. SE300000)C T23EHtR (88 737%E. SE3000/90)

@NIURZATA IV RIT KD - BEE 355

D, E: 11 &R
D FLAR# (33904%H. SES000/105) E FLAR (55907%H, SE9000405)

B®5 BHEAILNZYA DR
R
A~C: 58, T BHICHEE,
EEHER, BREEERU
TRORERED SEEE, EERE(C
ROABEE «5CEHR GR
PiTE & ABBERICBESRED
3. .
D, E: EETENES - Mivms ||
D% STz ¢
TR RITELE - MIFEEOMRE(CER
EBES (&), MEEBICES
LRZE () h'bd.

P OEHR, BAREEAN L V— PSR Eh TV S,

R EEFRBETEL ) 525 FINEHICS
Vo FAEREMAVARZBROFERIL 2 BABE W
5, HEIBBLL RO BRA LN Z IR 1 BIZER
T35, KBLFEREZFATETRERORBRET

Ho. WEMBHERIINDOE L JJERL, HILICKRDY,

LIZLiTHmZ 4. MRy 4 V ABE D
ET 5. BORBICIHRFZBRELL, wEEFERL
BWLER - ZVF -V AR RT.

MRARAICIZ RS, BREE, 2 MRPENRE
BB ETRIET 5. BEDHOBEICIE, BHEF
TOEMANRZATAL VAT ) b - RO, ¥
IO LR E R 2 1P, BEE LTHE -
TRBECIZILANVNRZ Y 4V 2% (aciclovir 72
L vidarabine) 5 %179 2%, BIED & BHREE
B2 R T HIAE .

EREGTREFARSRONLIOZ, BF, £5
WHUBRTH S, 2B MRl CR—M% v LW
OREEAMN, BE, FEEREEIC MRI TT1 K
E% -T2®ES, CTTERNAROKS. Mm%
P 7-EBA0ICIE MRI © T1 &S - T2 EES, CT
TEBNAR OIS (B5-A~C) W17 migs
WCIImEIIEREL, —HizFER{bss (B5-D, E).

0 2-2 KEFIREED A IV AR - BifE

varicella-zoster virus encephalitis /
encephalopthy
PR THHAREDOHR, KEFRES YA V21
F RO R BRI CNFEAAE) RS IR R S5
5. THAEEMALT 2 L aEmMEORMER (FBF) -
R (BB ISR LT, WIRES R FRA LA L 5.
AE DS I SEMAEDE LT . Reye
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356 9. XMHAMAE - BBk

A T2RERE (&523%%H. SE3000/90) B T23&:Rf& (55 234%H, SE3000/90)

A T238EE& (SE 3000/90) B MRA

EEBIKECERLLT VI LIE, 1970 £/
KRETHBESNZ LarL, BAEOHAETIE Reye
RBEEORERIR T, b LANPERE - AMER
WRIES & OMEDS V1, KEFREB Y 4 VR
XD —REBEORE R, REFL, BRREEOD
FETHELPTL, EREBORVWIRTIIEDD
THEZZOLATVS.

AEOBEH (RBHED 5~ 20 BE) Tz =%
PEB A6 (RYBERESE) D LTV, B DRERIAS
BV, FHEOEMDHD. WETIRS, T,
EH, HTREE REZ2CORBEZEL, & MRI
L, DBISHRESHH SN (R6). FRIZRFS
BIA% . 2B, KERBEICHTRELEL, B -
EHRECEETRI 2L, Al RERE L2
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B6 KiEhkik

| 5. QR KEEROD 2 BRIT
Kk LT

A B! EA\BFIRRECEESRE
(=) B'HD.

7 KERMERCKDHIEE

2w @R, KEBEDIDARICERMEDREE 2 ERDRUT.
A B:T2%HE&K (A) TERRICBESHKE (=) Z MRA (B)
THPAMEIKTBICERE (~) ZRDD.

WS haRBIRL {H DA, Z0% FMEED
BER LW SN B. ,

KERBROBDPAHIZ, MEXICLIMEER L
L2855 5. EREZ—AED R RE, HERIARK
EEBOS 7 FHEESBRNTHS (B7-A). FK
BERVER RBET 28105 10% 3 5 1. MR angio-
graphy (MRA) TRHARBRERORESHB SIS
(®7-B).

023 ERAILRRYAIVR 6 B -
BMEE human herpesvirus 6 encephalitis /
encephalopathy

Bt 6 A~ 1FETREBOARIZE FANVRRY

AV A 68 (HHV-6) O MR ERL, 2R8k%



BIRET A, Z0O#, HHV-6 1383k, ~wrury
— 3, EERRR, Bk ZICEREEL, BIICHENL
T 5.

BT, EnEMRERE BHEEHE EAFR
P 8 f ¥k 9E % B (drug-induced hypersensitivity
syndrome) \ZB U HHV-6 25B AL L, 0#RAN
#%#EIL, EHMMRI L, #BEERLOEFELEE
TEHENDS.

—%, MROPBRTHLREREURBIZBVTD
Bide - RIEAEHEL 9 %25, HHV-6 IZEH DORFH
B, FRHEROTZERER BRIRLZRT. B
FEOPTIHERERE M RE (R4-B, D)%% <,
AVEIEMRED Roh s 20 2D,

© 2-4 Epstein-Barr U JL AR - BHAE
Epstein-Barr virus encephalitis / enceph-
alopathy
Epstein-Barr 7 4 v X (EBV) & 3 o i IR £ 12
BEORERICAELGSH, ERIZED. MEHOM
BED% 3 ERER (RBRERSE) 2w LIEFEN
HERERERZETHIGEET, HENRERYE
BEHEZETHORI—HICBERW. —HT,
EBV ##e & He 1318 4 i 8 ¥ EBV B3, Burkitt
Y oo8fE, LIRS KR AL, EBV BRI
A VAR MR ARG RFI&BIT 2.
EBV S BB HE R OMEEHEICIE, B

% - BoiE, BERRSE, FREK, SRBRMERLZEVDH L.

Rigeicid— it & Rkt (B EBIEE BT RR) O
EXHY, FHLB3FTETTHA. HECT - MRI
ZBIF % EBV B4k - BEDRESAIZ, KMKIEE
B (& m), WK, B, N, BEZLCEMICE
DR 2720 ERERS R - BE L B
NThH, EERECHREOHB SN WER DLW
EBV #iBdeOMESPHEIC I, BERACEME
#®Y MR BYDH S, T2 Rasmussen x4
D—EIZB VT, EBV OBEFHERN I T2,

IO IVAICE B

encephalitis caused by enterovirus

IryFuofVAREL LTHETHERET S RNA

BITO0V/AICEDRA 357

YANWAT, AZ7%vF—I4 VA, Ta3—I 4 N2,
RYVFTANAREL, TRENIHER OISR 5
b5, FNRICBREL, WEEE BEE BB
BB CEBEORB L ETHHMBZ VA, BT
ik, H#k BEXEZEITHLIDZ.
FXEES e T ) VIETIE, v
FUUANACE BEEETEREERN LAY
v, ZoO%d, BEEMRI TiRREZER (RS &
BEOREMBRHRESDOONL 2 W),

081 VY wvF— - TI—U1 VAR
coxackievirus and echovirus encephalitis
G2¥yF—UANA, TA-24 VRARESEC
WATT A EAUMELOKERE TH DA, ilishs
MERIZES L BT 22 %, Chooy
ANVZITWTRDLPME FHELEIL, &
B OEREE MEWNBCER FROE KR, KV
T ERRE, BEREREERZ COEREET 5. HEP
CT -MRITREEHMRIEZZVD, bo/zsLThH
ERNZE Y ETELT, —BONF—YZRWEL
ARV,

03-2 I2FODAIVA 71 Bk

(FROFRBR)

enterovirus 71 encephalitis

Ty7Fuy4 VA 718 (EV7D i, FROME

LAWY F—FORRL DI YTUILVAD
18TH5. 1997 £, ~L—-v7, AGBETER
O OWATITHE, BilRS, R, A3 RF
BROERADLZFEL, BEOMME - #KH» 5 EV71
PR ENT, BETHDBRP O FKDOERH
FEL:. BRBEIEATIIIAZO—2 R, R,
ERCWAREREIRFRNOTHS, EEMARILIIL
EHRREOMKEZEHL, Yav s, BE BN
BRAEOHE BEFPREZEL, BTTH KUK
FRRERNC BT 2 BUFIE ORI, L1
LIdBBEL LTRS. WEFENIIZ, B - FHO
mEFHE, EERNCIEMBRERY?S 5. WMk
OMREAIC EVI1 LRI S h, —REBHF
BRTHHILEZRLTWAS, MRITR, BB#E
ANBERA, FERIAIC T2 BRABRORESHED
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358 9. MERMAE - Bk

A T2 &AKREE (SE 3000/90) u
N ?ff*”

®8 I2FO9- LA 71 Bk

3# B BEHORENSEEERL, ATHS
EFRFAERII

A B:EBHEICEBESRE (&) ZR0DD.

LIELIEED 6N (K8) 30, —#oERTIX, K
PR, BRICHDRENROIS,

Z 0DV IVAIT I BhEH

encephalitis caused by other viruses

O 4-1 BN  measles encephalitis
WEDEENIEDLOTHL, FEERRIZIEL
ARV, 10~ 11 BOBRBOEICREEL, 4%

WV, BEH (% 3~4H), BEHOMEICEERT 2.

INROY ANV ABIEOPR TR DEE/LLL TV
BRODEDTHL, HROEZ L OEEE - PEE
TRECBFEORBRE Rokd, BARTIETHER
PR, BETORATPEL TS, BKER
RIIFHBBEZED 1,000 Adbh 1 NicETELEEN
%. 1990 ERBI ¥ F T, BEAO VA VAR KD
FT1~3FACS o, BE, TORBEIX
ELLETLE?. &8, 22 vElCRBRE (&
PEEEFEVE B AE X Reye ARAEREE) 2 TP DM
Chs.
MEREORREZIREZH 2 LEEHICA O,
RIREZHAHL 2~ 6 BFREDZ V. BERHICEFE
B MR, PR, EE BREE L X—Bm B
DIERERL, BEHIIH 10% T, MEFRHEE
b 25%ICRBND. FRWBIE RS & HEH =
NTw22, BEWNZSWHENYBEHELL IRS
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ZEREZ LIELIEEL, —KREBEOBS bED
NTwa. ZTOFMIBELFRHETH 5.

CT MRITRHEEMOVD T AY - BEBRE
(X 9-A, B) 23D 5 HI03% A%, KBiEER - $UK -
R0 RBIEMRHZE (K 9-C, D) B0 28 W ThV

© 4-2 [EZHRX rubella encephalitis

BB IBEDY 4 VAUREET, 2~ 3HOH
REIDBIREL, BWREH, RBE, VU fER
*E255%. BEREIIEZEZED 5,000 Adbzy 1
ANZETBEENS, 1990 EFRFi1E T T, BED
A NWAEREDOH T2 ~3FEBICE o727, &
E, ZTORKREIEFLLETLE.

BB Kk DR, FEHBE 3 ~ 6 BAS .
FRRIER L, FE, 8 EREEL BN
ROFERTH B, HEHIIIWN 10% TH 525, EHH
OMBEEBHBBEERHTH S, ZREBK L HW S
NTwaE, —BOERTE—REREDOEE L E
bhi.

CT TRRAE OBERIUR M FE, MRI TR -
HH - PAERESHR S 3,

04-3 LYVTRBER mumps encephalitis

AT RATHBHBEELRY A VARIET, 2~
3AOHROBICHIEL, HF T CHERROE
RERBLET S, AV T AV LV ARMERAN



X9 RHZRA

A B EBHERD6 BRICEE, BHEE.
HERTTEZZE U,
THRIDABEREDUEAMIC CT TR,
MR CTBESE2T%. BEEDBRIME
EEEEUL

C. D HPHREO2HBICEHRESEH
SR RS LI _
TEIORER (—) I2CT TERIE. MR |
TEESEETIRENDD. BEEOMERE
ZeREEER U

C,D:2 %, &R (A, B &IFBIEERD)
C B#iCT (859%H)

FHL, AYTABED 60%L FABEENIEES &,

10% 2 BLEEHTLEES. LaLRroadt
BT, AR R - RBREL VI EHIIS R
AVTARMKDOFEEL, BHTHERZ?7~10H
D%, BRERE RS, B EREEr L&
BB R DIERTH 2. WIEFHETADLH 2.

CT - MRI Tz BEHT R 22D 2 VERINS VA,
U ABREECRBRELE L EALH 5 32,

© 4-4 BB Japanese encephalitis
BARHRY 4 V213, BEHWTH2T 5 OHN
THBL® BABWTHEITITHITH
THALTEMD»OE MCBET S, REBUIEER
b B2, 100~ 1,000 Az 1 ANEEREOSY

A B2 %R
A BEICT (816%E)

—OZ DOV IVAITLBEE 359

B T23&:&
(2212 7%H. SE 2000/100)

D T2&:&
(% 104%H, SE 2500/100)
G . -

— kU RET S, BEABRIRETLT VT
PHFEToTICEREVHIBTREAELTED, B
ERIHROITIZERSI~4FTALLELTWS,
LA LBATIIESE, BEIPEL, FM10 AL
TThd >,

HAR#IZ 6 ~ 16 HOBRP OB - B -

Wart 7 & ORERTHRIE L, BEANBEBE TWEE,

B, MRZRRITER B - F8) 2% 7. EBHR
OREEFHILLR TV, FLTHIL 20 ~40%T, &£
FHIC D MBFERHEEIIRY P TV, HREZEWIC
B FHOKRBAE, BICHEK - BE - KBEHE -
R - DREEICHRWRIEIEL, WEIBOMER
IR - BRI 5. BUHREOWHEMRIIY
ANVABRPEEST S, mMEIZH)oMmL, FEIZY
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360 9. RIERMAE - Bkt _—

A BHCT (%eﬁ B E#iCT (%25)

10 BARR

28 KR HEOIBRICEEER
O oEEERUE,

A B:E6®E (A) ICBUFAMR
TR CEBARROBRNE () %,
2398 (B) [CIEFRNEMRCmARRER
(=) - HEROBRRE (-) ZBHD.

VSE w707 r— VEROKEMBABRET S, EXFLELETAANFECROLS. BEICTRE,
MR OBWIE - AERIZ U THRE, M BRICABMERTHRRE - FEELEED LA
MAEDd LMD, BREMCIKEOESE, ZVUF— 2Fw. Z0kd2RANFROBIRAIE, BESR
YR, NEVFY Y BAREESFRONS 3D HAZET S, BRI ANMERE RELH

Mo CT-MRITIE, MOUTAMBEICN OFEHEAEITFTY V- ARKELZEOHRMPRDL
A, FEHKEE BRE, KREEZLRY) OREER  ha (R10).
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278 H2E BREVEY AN ARRE

I HEEMERLIELN % (SSPE)

| T X
BLILH

’ WAL PE2 M %5 (SSPE)
- ER - BIREEE

FE280 EFEMD 1L AR

mEE

51mmary

BRI EMA (subacute sclerosing panencephalitis, SSPE) (37N BERRER (<132
mARE) OMZEREBRND2~10FETHREL, BRMICEBT 5, BMLSRBPERTH

E9 DD THADHADZR

SRETHY, FHNEIFIO0-IZXHNHR LR CRESR S

NdTENZBL\ D%, EEBFE, MIRTHRZISETL, BIREENBEICRESNITICED,

REMR T, MBESIUBRPHRENEMO LET D, BERIGE, 196 indexld EFEL,
)T O—=FIIND ROBEL D, BORIRETIdJabbour | B3N S Il BB IC KIS 72 B HA
MEHESREREENAOND, BMESGRECTIE, BERE (CTTERYUE, MRl T2%3
R/ETHRESE) PRZEEHN Jabbour || BILIBRIRDETE EEITEBRT D,

) TEWR - B

SSPEREDORKZEEIIBBLR—KTD
0, Jabbour 2528 L 7z BEFR % A /-4 25— AR 1Y
CAWSREY, 7272L, B AURICET T
BLEER L, 10FEU LORELEEE & 518
HRBZNZENH10% T oAb S,

a. Jabbour 1 &f

THIE KR OBEEEIK T 12 & 2 KR IEIR T
Hbo HAEEAL (EBEL, KIMER L), 78
BE, BRESE, CHHWET, #HETE0,
SRR B e R A A AR IR DR IR I HEAT T 5o
TE it 72 SEHE W B O P 23R 8 7 FE B 235\ A%,
Jabbour TEiiIZBBELREEA,SHA AICHIz
bLEND, ZORIIZSSPEDEESITICE
HI 3L, WLWRES]), [RERE] %
ELEEDNR T,

b. Jabbour I &A

IHIERB L UESHETH L, HEDOS
A T EFRERIE, RIEE, BHESSREE
REZHTHY, [TADAILBHEENREZ
BB v, EEIMEL L COEBRRIE
T, AREEZEEHIE L TL 5, SSPEICHFRE
BaMEL LTIF 27 0—X AN D5, LK
RELNUEOEHCHEL KET H, 347
U—XZADO&ETH L) 12k b, HEFEN
IR EBIREE, SERRBURE, SEMATIERRUR
R EAHALPITR Y, REISHTRBMIEE
Eebo MEBETOEITL, BHEFI/R D, Jab-
bour I #iCHEEZRT SN 5 BIAH % 2, Jabbour
OEIIEERY» S HEL, EFlIcL ) K& SRR
%o TrMxOEPERICLY, RIICIME
HERT X BEMNSL TS IICRELEND D
%o
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c. Jabbour &R

DHEIECE 2 EREEOETHIFHTH
Do BHEENETL, RACKERRERD
BEEICE D, BAEIREECHRE R, BRRIEE %
PORERBE LD LB FRREERD
HEL, KECROEIREE 25, B, 18
B, FiER COBMHERELRIND, K
M IR %2 Cheye-Stokes M-I 72 & 0 AR M I IR
E, BRELFRLA, BFELCEMER M
EZEE R EFHERL, BCT 5T LEDE VI
Thbdo

d. Jabbour IVEH

VHATRESHEB I VbW 2 EWIREL 7
Bo I/ U—XARIFELALHEEL, BiEHE
&, MoroBER 447 & D EIBRET A BT 5,
FHERIEEPICTEL, FRBEMESOET 20
FIHBRESMET T2 0d b, BLVIRER
FBE R EORFBHREDHFALNEILL D
5. BEMEREIIHENEET 5.

a. e

MiE B & UCBER P ORBIAM DS LA T 5o
R\ BT E PLAARME L 5713 SSPE ICRERII TS
D, RBEANITEBHWERIIE V. MikEe
K& (CF), #RmEREESEIE G (HD), X
& (NT), BERVERIE (EIA) 0w hodiufk
MNEEIZBWT S, REHARMIZ ERT 5, i
5k, SSPERBE OPUfMMIIRE SMESFRE S
N5, BECHBELFICE LEZENDS
Vo F -HAMEOHR & BRER L TLY—
L%V

b. siginE
BEAIY, EE, B, 20— VEERBS

CREETH L2, Mls L UCERREIE
ELRTHILLH D, BB OBEBIRE A
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Objective —~We conducted a nationwide multicenter study in Japan to
elucidate the clinical and laboratory characteristics of acute encephalitis
with refractory, repetitive partial seizures (AERRPS). Materials and
methods— Clinical and laboratory features, treatment, and outcome were
assessed using a structured questionnaire. Results ~Twenty-nine
children were enrolled in the study. Refractory and repetitive partial
seizures accompanied by fever were the cardinal clinical features. Partial
seizures consisted principally of eye deviation or facial twitching, being
periodically repeated during the acute phase. These seizures were
refractory to conventional anticonvulsants and were only suppressed by
high-dose intravenous barbiturate administration. Rhythmic activities
on electroencephalography and non-specific cerebral atrophy on
neuroimaging were common. Serum or cerebrospinal antibodies against
GluRe2 were positive in six patients. General prognosis was unfavorable
due to intractable epilepsy and cognitive deficits. Cornclusion— Based on
the peculiar and homogenous features, AERRPS can be regarded as a
distinct clinical entity.
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Introduction

Acute encephalitis/encephalopathy in children is
often associated with seizures, and status epilepti-
cus (SE) is one of the presenting symptoms. In
most cases, seizures appear transiently during the
acute phase and can be controlled by standard
therapy. However, 2.7-6.7% of the central nervous
system (CNS) infection results in the evolution of
epilepsy (1). This ‘post-encephalitic’ epilepsy is
characterized by intractable partial seizures asso-
ciated with mesial temporal sclerosis and cognitive
impairment (2). Post-encephalitic epilepsy is
observed after a latent period of several months
or years (3).

In contrast, in some cases with intractable
epilepsy following encephalitis exists, without any
latent period. This population was first recognized
by Awaya et al. in 1986, and has been subsequently
reported in Japan as ‘acute encephalitis with

refractory, repetitive partial seizures (AERRPSY
(4, 5). AERRPS has three cardinal features in
common: (1) acute encephalitis of unknown origin,
without underlying developmental delay or prior
unprovoked seizures; (ii) presenting with repetitive
and refractory partial seizures during the acute
phase, referred to as ‘refractory partial SE’, which
is followed by, (i) continuous transition to
intractable epilepsy without a latent period. It is
distinct from encephalitis or acute neurological
insults of known origin (shown in Table I).
AERRPS has pot been perceived in Western
countries, although it is widely recognized in
Japan. Moreover, systematic analyses with regard
to detatled clinical characteristics of AERRPS have
not been performed.

In the present study, we describe the clinical
characteristics of 29 patients with AERRPS based
on the data of the first nationwide multicenter
study conducted in Japan. These cases have some
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Table 1 Differential diagnosis of AERRPS

Viral encephalitis and virus-associated encaphalopathy
Herpes simplex encephalitis
Japanese encephalitis
Acute necrotizing encephalopathy
Acute encephalopathy with late reduced diffusion
Acute infantile encephalopathy
Predominating over frontaf lobe

Acute limbic encephalitis
Paraneoplastic
Nan-paraneoplastic
Anti-VGKC antibody associated
Anti-NMDA-R antibady associated
Miscellaneous

Metabolic encephalopathy
Organic aciduria
Urea cycle disorder
Fatty acid oxygenation disorder
Mitochondrial disease

Epilepsy

Rasmussen’s encephalitis

Migrating partial seizures in infancy
Dther known acute neurclagical insults

peculiar features in common,; such as acute onset of
extremely refractory and repetitive partial seizures,
presumed autoimmune inflammatory pathomech-
anism, and poor neurological outcomes.

Patients and methods

Among acute encephalitis of unknown origin in
childhood, AERRPS was defined as those fulfilling
three aforementioned features. Acute neurological
illnesses of known origin (shown in Table 1) were
extensively studied and thus were excluded.

This is a retrospective, multicenter, question-
naire-based study. First, we inquired from princi-
pal medical institutions whether or not they had
experience on cases identical to or analogous to
AERRPS. Of 85 institutions consuited, 22 of them
responded to us. Then, we sent a detailed multiple-
choice-based questionnaire to these institutions,
and they agreed to participate in our study. The
items in the questionnaire included patient profiles,
precipitating factors before onset, seizure types and
their duration, concomitant neurological symp-
toms, blood and cerebrospinal fluid (CSF) studies,
electrophysiological and neuroradiological find-
ings, treatments and their efficacy, and outcomes.

There were 39 cases collected from 22 hospitals
between 1990 and 2006. After a careful review.of
the cases, 10 were concluded not to be identical to
AERRPS and thus excluded for the following
reasons: one had no partial seizure; four required
neither intravenous barbiturates nor benzodiaze-
pines to alleviate seizures; two did not develop
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subsequent epilepsy; three were diagnosed as acute
limbic encephalitis; and one had insufficient med-
ical records. Consequently, 29 patients fulfilled the
criteria for AERRPS and were included in the
study. Tables S1-S3 detail the clinical characteris-
tics and investigations of the patients with
AERRPS. Clinical details of Patients 22~24 have
been reported previously (6). Case reports of
patients 7, 9, 12, 14, 29, and 25 have also been
published elsewhere in Japanese journals. Because
of the retrospective nature of the study, written
informed consent was not always acquired.

Seizures were classified according to the revised
clinical and electroencephalographic classification
of epileptic seizures from the Commission on
Classification and Terminology of the Interna-
tional League Against Epilepsy (7). Routine blood
and CSF studies, electroencephalography (EEG)
and magnetic resonance (MR) imaging were per-
formed in all patients. Serum and CSF antibodies
against glutamate receptor epsilon 2 subunit
(GluRe2) were analyzed as previously described
(8). With respect to the efficacy of treatment, we
used the following scale according to the reduction
in seizure frequency: complete (seizure free),
excellent (seizure reduction of 75% or more),
good (50-75% reduction), and poor (50% or less
reduction).

Results
Patient profiles

Among the 29 patients (M:F = 19:10), the age of
disease onset ranged from 1 to 14 years (6.8 £ 4.0).
Fourteen patients were at their school age. The
family histories of the patients were unremarkable.
Four patients had experienced febrile convulsions
but none had underlying epilepsies or other
neurofogical abnormalities.

Precipitating factors

Out of the 29 patients, 26 bore evidence of
antecedent febrile illness before the onset of neu-
rological symptom. The latency between anteced-
ent fever and the onset of neurological symptoms
was 4.9 & 2.3 days (range: 2-10 days).

Characteristics in the acute phase

The acute phase was defined as the period during
which patients presented with persistent fever or
necessitated continuous anticonvulsant infusion to
suppress seizures or both as described below. The
duration of this phase ranged from 15 to 312 days.
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Clinical manifestations — All 29 patients presented
with fever at the onset of neurological symptoms,
as well as throughout the acute phase. High-grade
fever was observed in 23 patients (higher than
39°C), which was persistent in most cases. Inter-
mittent fever concomitant with aggravation of
seizures was also present.

The initial neuroclogical manifestations were
seizures in 20 patients, altered consciousness in
seven patients, visual agnosia in one patient, and
unidentified in one patient, whereas the manifesta-
tions in one patient could not be identified.

Seizures were constantly the most prominent and
significant manifestation of AERRPS (Table 2).
Partial seizure was invariable, and in the vast
majority of cases, it was the predominant seizure
type: Most commonly, these seizures took the form
of eye deviation (69%) and hemifacial twitching
(62%), with an occasional development to ipsilat-
eral clonic seizure (48%). Autonomic manifesta-
tions such as apneic spell were not uncommon
(28%). Seizures usually lasted 1-5 min (83%) and
terminated spontaneously, but often occurred in
clusters without recovery of consciousness during
the interval periods. Within a week, they increased
in frequency despite treatment and became
full-blown, being periodically repeated every
5-10 min in 14 cases (48%).

Impairment of consciousness was also common.
Other neurological symptoms included psychiatric
and movement disorders, and memory impairment.

Table 2 Clinical features and laboratary findings

Na. of patients

Acute symptoms

Seiaure
Simple partial 1
Complex partial b
Secondary genaralized 24
Generalized tonic—clonic 8
Tonic 8
Myaclonic 4
Impairment of consciousness 24
Psychiatric disorders 8
Movement disordars 12
Meamary impairment 8
Laboratory findings
Blood
High farritin 4/4 {221-2.370 mg /dl)
Positive anti-GluRe2 Ab 6/8
CSF

18728 (6~25 /mm®)
5/29 (46-85 mg /dl}

Pleocytosis {>5/mm’)

High pratein concentration {>45 mg/dl}
High neapterin 4/4 (246-1.154 nmol/ml}
High neuren specific enolase 2/6 {3334 mg/dl)
Positive anti-GluRe2 Ab 5/8

Ab, antibody.

AERRPS

EEG findings — A total of 71 EEGs was studied
(1-289 days of admission). During the first 14 days
of neurological illness, pretreatment EEGs consisted
principally of high-voltage slow background activity
(7/9, 78%). At the later stage, all 29 patients
developed interictal epileptiform discharges with a
variety of spatial distribution. Multiple independent
foci were observed in 15 patients (54%). Seven
patients (24%) were found to have epileptic foci that
migrated during the acute phase. Ictal discharges
were recorded in 24 patients. They typically began
with localized rhythmic activities consisting of
spikes or sharp waves and progressively involved
the adjacent areas, thus leading to secondary
generalization. Ictal discharges disappeared spon-
taneously within a few minutes and then reappeared,
being periodically repeated every 5~10 min.

Neuroimaging — Magnetic resonanceimaging (MRI)
was examined at least once in all patients. Those
performed within 7 days after omset (14 cases)
revealed mild brain edema in two patients but were
otherwise normal. Subsequently, six patieats
showed hippocampal or amygdaloid hyperintensi-
ties on fluid-attennated inversion recovery (FLAIR)
without the evolution of epileptic foci at the
corresponding area. Abnormal symmetrical T2
hyperintensity in the periventricular white matter
and claustrum were found in four and two patients,
respectively.

Laboratory examinations — The routine blood cell
count and biochemistry, as well as blood levels of
glucose, ammonia, and lactate were generally unre-
markable. The data on inflammatory and autoim-
mune markers are summarized in Table 2. Plasma
amino acid and urinary organic acid revealed no
abnormalities. Extensive virological studies were
also conducted. Herpes simplex virus was serolog-
ically negative or had remotely infected 27 patients
who were examined. Serological studies for cyto-
megalovirus(n = 16), Epstein—Barr virus(n = 20),
and human herpes virus 6 (n = 11) showed no serial
elevation of antiviral titer. Viral cultures from CSF
or throat swabs in 14 patients were all negative.

Treatment — Intravenous barbiturates were admin-
istered in 22 patients, of whom 13 showed com-
plete, three excellent, and four good responses,
while none were poor. Pentobarbital was most
frequently used (15 patients), followed by thiopen-
tal (five) and thyamiral (four). The effective and
maximal doses of pentobarbital were 4.22 + 1.82
and 4.98 + 2.06 mg/kg/h, respectively. The EEG
backgrounds when seizure had been suppressed
were high voltage slow wave in one, burst-suppres-
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sion pattern in 14, and complete suppression in
three. The duration of barbiturate infusion ranged
from 4 to 312 days (52.3 £+ 72.6 days).

Benzodiazepines, mainly midazolam, were
administrated in 25 patients, of whom three
showed complete, five good, and 17 poor effects.
The maximal dose of midazolam was 047 *
0.33 mg/kg/h. Diazepam was used in bolus injec-
tion successfully in five of 12 patients, which were
only temporarily effective. The efficacy of intrave-
nous lidocaine (1.5-6 mg/kg/h) and phenytoin
(5-25 mg/kg/day) were limited (8% and 30%,
respectively), transient, and incomplete.

Immunomodulatory treatments were challenged
in some cases. Twelve patients were treated with
corticosteroids mostly by intravenous methylpred-
nisolone, of whom two were effective. Intravenous
immunogloburin (IVIG) in 13 patients did not
result to any improvement. One patient underwent
plasma exchange, which was unsuccessful.

Chrenic phase
Course and prognosis

Two of the 29 patients dropped out, and therefore,
the remaining 27 patients received follow-up, with a
mean period of 60.9 months (ranging from 8§ to 194
months). All patients had residual epilepsy. As
defined in the diagnostic criteria, all patients showed
continuous evolution from encephalitis to residual
epilepsy without a latent period. The types of
seizures were essentially the same as those in the
acute phase except for scarce secondary generaliza-
tion. Most patients had residual cognitive impair-
ment. [ntelligence quotients (IQs), measured using
the Wisconsin Intelligence Scale for Children-III
(WISC-III), were less than 70 in 16 patients and
below 20 in 10 patients. All patients who had the
antibody against GluRe2 were found to have resid-
ual cognitive impairment. Other residual
neurological deficits included memory impairment
(15%), autistic tendency (22%), hyperkinetism
(15%), learning disability (15%), personality
change (15%), and emotional instability (22%).
One patient suddenly died of unknown cause 9 years
after onset. Serial MRI scanning revealed diffuse
brain atrophy after a month or more. Hippocampal
or amygdaloid signal abnormalities remained
unchanged in four of six patients.

Discussion
The clinical entity of AERRPS arose in 1986, when

Awaya et al. described five cases of ‘peculiar onset
post-encephalitic epilepsy’ (9). In his investigation
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into post-encephalitic epilepsy, he found a novel
subtype of epilepsy characterized by refractory
partial seizures persisting from the onset of
encephalitis to the convalesceni phase. Meanwhile,
m 1989, Shiomi advocated a subgroup of
encephalitis characterized by very frequent seizures
that can be suppressed only by intravenous barbi-
turates. It should be noted that Awaya defined this
illness as post-encephalitic ‘epilepsy” and therefore,
discussed mainly its epileptogenesis (4), while
Shiomi classified it as a subtype of ‘encephalitis’
and put emphasis on the symptoms in the acute
phase. These two clinical entities shared some
characteristics: acute onset of illness, very frequent
partial seizures, extremely refractory trait of
seizures, inconspicuous switchover from encephali-
tis to subsequent epilepsy, and residual cognitive
impairment. In 2001, we proposed the term
AERRPS to integrate the characteristics of these
entities (5). To date, more than 30 cases compatible
to this condition have been accumulated in Japan
(4). :

We report the first multicenter collaborative
study on acute encephalitis with refractory, repet-
itive partial seizures (AERRPS) to clarify its
clinical features. The definitive features became
evident as a result of this study. Several clinical
aspects that seem to be characteristics of AERRPS
are vital for the diagnosis, and these are listed in
the diagnostic criteria (Table 3). EEG findings in
AERRPS, particularty ictal recordings, are of
diagnostic significance. The repetitive EEG pattern
of ictal discharges has been described (6). In

Table 3 Diagnostic criteria far AZRRPS

Mandatory:

1. Acute onsat of sefzures or consciousness impairment, in the absence of
underlying developmental delay or prior unprovoked seizures

2. Extraordinarily frequent and refractory partial seizures, referred o as
‘refractoty partial SE*; The patients usually show partial seizures
characterized by eye deviation and facial twitching which repeat within an
interval of 30 minutes or less, and necessitate long-term anesthesia (2
waeks or more] with intravenous barbiturates or benzodiazepines to attain
burst-suppression coma on EEG

3. Continuous switchover to refractory epilepsy without a latent period

Supportive findings:

1. Antecedent febrile illness, which accurs 2-10 days before the onsst of
neurological symptoms

2. Persistent fever during the acute phase of iliness

3. CSF findings: mild plaocytosis or slight increase in protein (inflammatory
markers such as IL-6 or neoptarin may be upregulatad) or both

4. EEG: slow background during the acute phase and multifocal spikes during
the chronic phase (ictal EEG reveals variable foci of epileptiform distharges
and frequent secondary generalization}

5. MRI: no specific abnarmalities except for accasional T2 /FLAIR hyperintese
signal of mesial temporal lobe

6. Profaund neurological sequelae: cognitive deterioration, psychiatric
disorders, and memary impairment. as well as occasional motor disability
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