1
(5) Roger J, Bureau M, Dravet Ch, et al.(eds): Epileptic syndromes in
infancy, childhood and adolescence. 2nd ed, London, John Libbey, 1992,

2 e FONABREORE

FONAERDOEEIE, FORAOEEIT TR, EEO
RERELEGHE, SHEEIEETHE.

1 FWOWNAEREDRERE &85

MTADPAEFESEZT RS, FHEMI, 28, BE4T
vy, Bz & (5 3-9).

NEDITNAEROERIZ, TAPABRI~49%), Bid -
MIE - BERE A (14~28 %), #MMEIT VA (13~23 %) ML <, f£
A e S (R Na fIAE, & Na MfE, {K CafifE, EIMHE, ZEFAL
HBEELRE)DPLLIRU LD, BRALES ClRMERE(1~3
%), BEERSME, BXAEEII T h. AYEHIT, WO RER %
CHRAFERE,POHHE T E 2 WITVWNAEROE AT, BE,
Mg - BIER D TADNAR, BIEH Y Y A3EFhT 2 migrating

 partial seizures in infancy b & TEIZE <.

2 E=EEIR, RKESOIE

BIETTHEDR L, MEDHREE REENEDOFIENIEELE.
2-1 BNETTEDRALE

CT 2> MRI TRAAHMAS 22 & ZFEERRE, B Y1)y - B
() v d —®)5~10mi/kg % 1~2 857, p-<> = F—
V(=¥ = b=®)25~5ml/kg % 304+ T, 2~4 [O] S iFEFIE.
BRIBIZH T 5 A7 0 A4 FOMBIIEMBE ERA TV 228, Sk
CEBLTTFXH ATV Y Imghke TA4BELZITOIIE DL H
A, HIUIET OHEFRFRE D 70~80 %I,

2 BLhAEREDRERE 279
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* 3-9 BONAERIIORERER,

%
i
%
4

1 " £
TORATMENE >
IR EDOEEIRICTAPADHE)
BEOCRTOFE(GEL - BAR - 23EE - UEE - BfER)
HRRE(REHN, TvhA - EREES - BROIER)
FAIEEIR

DY oF i R =1;

2 B O
284 F A 2ol fRiE, RO &R, mE, FiE
BEL NNV 3-3-9%
HBHAR  EEOEE GMEGRICEER), ¥2, SRKbm

BB, &7 =4 VB, SR, FIE
AEORE D /NEE, KE
RREERIOEIR - HEEE, E, ER - BT
BiEFOESENR © Bk, $HE, RREFIBME, RS RGR, BRhEA
F;Bz"’*d’"u, ) o MFLIE, #HEEE, /<A Z A
BIEJoiE | FRRE - BRE, Falibvh A, BRIREE, EILTRE
AL, AFOBRS, BEERST, MHEIERE

BRI - i, 5 - fFLEA

3 & (KRFEESEE MIEELERIZES)
Mm% : HAb, Ht, BHMERE 5, /iR
fmi% : Na, K, Ca, AST, ALT, BUN, CRP

LDH, CK, Mg, 71 ) AHEAE
mEE, mrp7 =7, JLE:, ENYrEE, (73 EREGED)
178 7 &
FRARZE  r P b EDT(7 3 /B, AREBHRFL)
{2 : BHENCT 713 MRI, THEIRHAIL > &7 :
BEVEARAT + T —f%, EEEE, o4 AV APU{RMM, NSE, (V4 )L X DNA B
£RAE)

F

AR
P ASEM iR (RRAE)

% 0 CT % MRI & FISERARENCRUETTE A LA B< B\ T & 5
1.
(STik 2 K Y31
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2-2 (REiE7 Y R

REEREF P 7 b (A A 1B FiE(— BE X BW X 0.17
mi) + HiE#{E(~ BE X BW X 0.17ml).

2-3 [

ME 7 A< HEYMES TR (FfHEAE P EREE
FCIRI0~157B &, ERETIEABECHEL, BT
FATIEREE R/t 3 > (A /2 23 0®)2~10(~20 xg/kg/5) % H v T
FEET=HE, EICL2MEEZR <.

2-4 {BEERMAEDRALE

BEEIE SpO 2 EH L W EOITHF L, BERICLIIHESZ
B <. '

2-5 mRUEOER

Na, Ca, YEOEE=E, BH, 7 E-7TIME®HHIE. &
JE RS LESE, ¥¥ I HF], K, P, Mg, Fe, Cu, Zn
RIEL, $HI2E ¥ 3 v B/RZIZ X A Wernicke MAEIZIEE.

3 [FUNASAEDOEEFIE(RE 3-1)

BTN ABERGEIEOANE, EFB L UREA (R 3-10)
REEL, B3- 10X LTWE, 7x= b VIFZEREICE
A0 (15mg/kg % 515 5), D 2RMPAIREVFFNIRE T
FETZDIZI15~200D 50T, BREMOERICEIEAHL
A, EEHEEICERELTHL, T, U FAAVIZHEVRINT
FORAZBLSEDIGEEVLBTRIEDP-72DT, HIT HEH
LTz, Ry b2 E Y — ISR RIS o728, &b
HRTORABERBERETH Y, FAry — VEEHRFHERED
BEIZ R DLOTEERL 2. _

3-1 I 7BV (diazepam; DZP, BR% . VI ¥, KIS V)

B 03~05mg/kg(FE K 10mg) % 1~3- 327 TWwo-< D
FE. ESRL5~105%IZ ) 1E. o ZnEMIEE
A& D (BA 1 mg/ke). TWIARIIDZP BRI(F AT v 7®)
AN THhLRIET BIHEIA % ZVvH, 0.5 mg/kg RN
#) 72 51X DZP % M E  THEE.

2 FLUNAERBOER 281
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DFHERL 0305 (FEKL) mgkeg FBFiEEKX (10 mg)

| 0GRS 2 64 LERYET
| |
SLE G BEREE
| }
N b Y — b 3~5mgkg KFE Tz = b4 15~20mgkg KHE
l l 15~2057 %2

2 ¥5 4L 0103 mykg AHE
+0.1~0.5 meg/kghr FEEEREE
Ay RV E S — b 15 mgkghr FHFEEFE (435 mg/kgBh0AFE)
Bdifi € =% —, burst-suppression pattern ¥ T &
E g >

FANRYF =N 5~10meke KFE
+ 2~ 10 mg/kg/hr FEREE
SEERIRES 7 x /MK F — VKRR 20~30 mefkg SafhiE, AHI TR, W

|
W AREREA V7N T

(BRENTVRAER, EHERcEIBIREERMTR IV VFLOFMZIY FA A >
2 mg/kgkHE+2~4 mgkghHFET T Y AP L VG ENH D)

E3-1 TOhABRDIGEFIR GSH05E)

EFE . Q7yEa—/Ny 7 ML, IFERNKHIEEIED D
0.1 mg/kg B/ 0 05~1 4 TEHE. QILEEA D DAMRIZIR S5
EBE, BT A 20T, ZHERIEE SR CEFERIAERELD L
IZor 5. @D LIESEMIFERL, BELZRITIEMH
5, bNTHEELAZSHRTIHIER. @DZPEHETITVWIA
EFFIIE T 5 EE IR ASEE L BEENS L5581,
PHT as‘_r BMIMEHEL THL.

LIRS L D7D BERHEL VT &,
3-2 TJT= b/ (phenytoin; PHT, BE% : TLETF )

B . 18~20mg/kg % 1mg/kg 729 145 L2 T(1 mg/
kg/ 5 LLT) BRE.

EEREOL o TCHFEN— FFRAET LD 280, RIAERD L
BRI G, BRAEREIRERKT Y v ¥ a LoD

HEOmMEERT, EE7u vy 7, LEME), BRERL EH
HEH, INTHD, BEACPCEEE CEHEREI EVE 2D
L. 1mg/kg Bz H 153 ET TEFETHEREITS. 25 %I
—BHEOMEETAHRI 555, FHERE T ELTRIEM TS, @
ME,LSINL EHEBOHELRITILNHL. QDZP CLk
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£3-10 SHOVhABRLEEOEDR, EfE TS

MTADPAE L =

BT

FIRE g

T VIS LR
(AXIEE #3970 %)

Bl & tE (1~247 T %
ESR

IER A, SoESEI, ikl
AJVIET. MAgAEE o
1690 5 TCiE(, EREOITW
A ENH B #E—PHT BiE % B0
LTEL. . .

7 x= b4 rEHE
(Bxh%E REil)

BERLNLVETIWWL
W, BERR A - MR
Ta L. RRAIFF.

MER, BIEEENFRVERE
R, {RAk. 2HEFETET (Impy/
kg/F) o REHIZS~305
(FH159) »rhooT, EI%
A3 CBRED O T VR AKDH =
T3S DIPTES T
PHT TiEF+ 5 OHTER.

U RH A EE
+ FERLARE
(HE®E 50%)

BlZhi%., TWHELANL%E
TF A v, IR0 HIH]
L. BRIV AE
R, Mk CTHERRE
DRTEHEMEETRT
LENZEHELD.

TERR, VR ASER. HMES
RIEERIIHENZ L. KET
W AZERT 2L R,
TWHABERBICERIAORER
Ii%%i‘%ﬁ‘%f’ﬁﬁ‘ﬁﬂﬂ?‘% Tk
Dz 5.

R bR — L
S

(H&H=E 1 O&8IE
S0%, 2[m #iEE
BT 70 %)

ENZhiE, HEEELD D,
2~3 5 TCEhERI, P
HENEWVWOTERET
LETBRA B
(2~6 850 .

SOERETIFRING (FFiEHE S
B DGREET DI ORI
L mEETIE 2 W),

I 4T LEEE
+ FiReEiE
(CHZEEE  80~90 %)

Blshit (¥ — 7 i 1~5
), EEE TR
ey - mEET 4 <,
FEOL 2%, AEEIE.
RS R imETL
90 % L E 4L & h,
5109 TRIERH,
IRV — F OEEYE
Bt ST, BNE, B
RS iR~ 5.

EH MRS CHHE, A CHERIRHE
H. FEEAE L, BEORTIE
ERMOERMOG R T, ke
ErESLE, JLIREEIA O
Z—TADA, FREEE - HE
HBOTADA, Reye EMREEL ¥
DEZENE L W EMIMETIT%
2HaELhE,. fSiEHTVYRAE
Iz R gg 0,

AR WA M Sl V- o
HRFIE
(HEZE  80~90 %)

Eshik, FEEME, £
. BiEoTmikiz &
EEME LIS EHE
ODEHEMNSHS. BBEE
o8 FTiFsaT

BERLANVET, FEOH, mE
{ETANTL BT, PIREE, A
FHE+ET S, CRPER, K<
i Es, PIB# STH, %
SEENET 2 O SHEED S Vs,

RifRi%1- b 5.
FAAL s =S ) BN, FEEYE. RAE|BRLNLVET, SREIH], M
Y L EHERIE LHOREETWAD| IR T TIREER, AEEEET

(HihE ~rbxn
Y& — i)

THRARIEIZ L F 5.

A, FRVIESRE, FHEITH, 1B
BETLREDSHENS V., &S
EOENKE L, BEOTkR2 LY
HiE, S ERE, BE - Piko
HEZIZPTB XY L Twiw

JEFERRIREY 7 = / /5L
V4 — L KERE
(BxIE  90—100 %)

HOETIIETRET
& IFIR P& MESET
T, I ¥ VT4,

ARy P E Y - FF
AR N e H11C
A, RRIREECLEFS.

ThERIMIZ4~5BEL, F£—E
FRIZIEZ DRV, v AEIHY)
HBOHBIIEHEELXETS. 1,
B L o B Eis TR
£, MUEET, FAEffEsLD.
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¥ T PHT THEFFT 5 DAL,

T MERT, AERBIEO/-OBRFIEL W &

3-3 N RNJLE S — ) (pentobarbital; PTB, B G% . A7
& — V) EHE

A 3~5Smg/kg B 3~54 L ERITTW o Y FEFE. Bl
(1 ml=50 mg) AEFAIEARKT 2~5 FiZHR.

EXT C NRBHIENCIER. T or¥a—nNy s HAEL, BRERD
FITITWTEHRPRA 5 & 25 2 L AR, —BEE IR 253
T2 ENHBHA, 2~3 5 THIEST HDTHFED.

e - PIRHIEIBS IO 70 SCEFFE L 22 L.

3-4 U KAH 2 (lidocaine, F A% | FHEREF O A 4 V)

O 2me/kg 2@ o L DEBIE. BREBH TS % T F IR
IZERE L 2~4 mg/kg/hr T 24 BRI L EFEHEERRIE. S% 7 MU 4%
T 10 mg/m! \Z AR LT, | |

HEE  OBREABRREZFRTZ2ILVFHL2OTLERMT TS
g — LadbEE. @QKERSR, HHENRTREE T 555l
TWRAZFRET LI LIS D, FICMEETA»ATIIEER.
BIBEZE T A 7 A % Lennox-Gastaut JEMEEE T H T W A DELS
D. FORADNEILLG, IFVTLRRY FSVE S — L%
FREE. @2%FHIERASIONA YOTHY, BETRREEH LM
EZ W E Y ITIEE.

wmE X a4 CPOBBEEFHEM) LIRE, &IEE, BIR
BRI EE.

3-5 = #YJS5 /L (midazolam, % @ NIV I A 4)

A 01~03mg/kg 2@ - DERHEL, TWhAXFLETES
¥ T 0.1 mg/kg/hr 72 0.1~0.5 mg/kg/hr F THRHEEAFE.

MU T VWHh ADOERENL TR, 2~3BFR I L
0.05~0.1mg/kg/hr ‘¥ O #E. RIS OEHEITHNESEE Z 2~3
&S, 1~2 B2 Tl k.

EE QR BEAEY(0.8~23 B3) O TEHEDO A TIERED
iy, OQREHOBRESHETHECEKEREZE LS Z 0D
2. EHEERSOESRTESZEECHE - Pk, @
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1m74?7,9%UXH74&7,#L3%7—W,&1%9
¥, PHT L5135 LA HE/EH CARO M P BRENF LR T 5D
TiEE. _

A PO INEIRS 1k 7 BEEEFE L 2V,

3-6 N RIVULES—]b (pentobarbital; PTB, & | &7
§ — V) FFEERE

B, T3 ED5% 7 F Uil T 10 EIcHmR
L, Img/kg/hr CRITAL, EFHRIBELE= Y —L2d06, T
WRAHDEST D, BXIEDT burst-suppression  pattern (BSP) {272 5 &
T1EEM 3 &2 05~ 1 mg/kg/hr T2 &K 5S5mg/kg/hr  THE
(MEFEBMCERTSHIIHEETEE). 2L DHIZ3~5mg/kg 7
ExT> TERESHELRET 2 LT A2 I0MKk = BSPIZT
&, BB IHITE S, BSPTHITWNADRERI 558
complete suppression (CS) {27 % £ T E.

IEE € = & —, BEMMEST, BREEE FENCHEE. Rk
BSPR CS & 7% 2 FTIdER F -idERE= ¥ —¢ 5%, BSP,
CS Lt o7 LAY 2725 T I v, TR AERREICIEE
B TRE D BWACIE TR T VA, EREFICEEEREEZIEL
TWLDTIRTOERFILELR ., ETNITCWEF3, F4X
C3, C4 D 2HFHOATH Lus,

TV RADIEE D BSP L7214 CS & 3040 BFRHFHL L 7C & T

8- PR BAT 5. BEERCLEFEENGEIY I LD, ¥
TENL, Zx=bA Y, PIBEHESYTE SLER, 72/
INIWEF — LV (PB)EFIE - ZmiE el s dik3 5. B
BHRIC—BRET S Z EHHEH, ELICHIET S LR D FEE
LWET DI ENLEZVDT, BoltAFILICELAL.

TR AE - EIREFBEERIKE IR /26, BEPTBH
HEHEBEY 2mg/kg/hr THRL, BSP, CS & 725 T304~
1B 2 X 12 1 mg/kg/hr ¥ S5mg/kg/hr T T & L, BSP £
7213 CS % 40~50 BTV, WE % Hia.

R . OMIEIS], MEKTAH b, FEAETIIATERS
PREELET DI EAE V. LHOFRTIE 1.5 mg/ke/hr LL

2 BLhABEREOEE 285
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ETiEE LA 4 255, 2 mg/ke/hr L ECTIIHIESE (15
BE NS 2~10 pwg/keg/ 5. TNTH MLITERAHEEZ & 5
N7 22 5~10 wg/kg/57 2 BER) R, ¥ 70— 2>
DH T =TV THLEREHERT S & PTB L FEFE % FLEHR
PHANSEIEMTE, FEGFROODER*EHETE S, @
PTB # &iTH, MERAGRL L6, EFEEO T 7 EEIR),
CRPZEH#, IHIEHE T EHE. PIBE ST L & &£,
PIB DFERHEBEIE/KT 0L EHFRICL-bDE By, #
FlFIRBEET 2V EREIZL, 225X S AN < »
HARNITEHT A, MEBERITPTBESITEINR I S 2ithifie
ZhH%W, CRPEMIIPIBREEL EHIIHET LA, 20D
MAEYE % SMtaE. BOMTADPAEEEEORINE{R Y7
W, ¥ 70AF(PGRa)(FORAFILEY - F®) miggeithn &
FREEVEA Loy RATHE L 723300, OFOMTADTAE L ETRE
Fa—T TR ECHLE. FEEELSTTRITVYhARRS
BT &3 CcaEhyvy, OME, FICKERIZIZEEL, x5
REHHEETHIEDH DD, M. @FELF1RTITVWAR
ABREFHEBEXECHETE, 20EEVESTHEIEL 2. 30
PlEES 2L &ITEES K20 F LBAAEMESE, migrating
partial seizures in infancy, $FSEARENZ - BUEHZ O TADI AL L)
RITWNAEROFE R = FI&ET.

T IRER L MEERFT s,

3-7 FANXHY—)bF U L (thiopental sodium, B4 @ T
R —)

Hi% . Smg/kg & 3~5G30FTEFEL, RO THELET =
- (FETI O 2B L), MES, MiEstE2%Ex% L, 2mg/ke
/hr THEERIEL BIE. VR ADIEE Y, BIECTBSPIIR S %
T 1~2mg/kg/hr 3°2 10mg/kg/hr F T &, El%hikiddH 5 25,
FRAPH D TEHEO A TIIER LI CTELVWI EAE N,

HE  OFRINE], MEETIEPTB &EEOEE LG, @
FLEEA D O Sl THIKRDIEE: 2 £ U 2 O THEFR IS AT AEIEK
EL, SERNASOLLXELHDS G, O 25 EHRAED

286 I 5 #&
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k|
2 3-11 IEBBRO 7 /N NWER—IWVKEBEE

1 ERFIE
a X5 HiE
51, 2H 20~30mg/kg 5-3~4
563, 4H 10mg/kg % 3~4 (MAEEEIZEL D).
5558~ S5~10mg/kg 432 (MAEREIC X D HEED.
b G5 IEH '
#£1~4H BRiE, R,
508~ BRA 2 £2O, JEA.
¢ MHgEHElE

%3~5H #&@H. ,
H6H~ TwhAME ZFHFT 1-2HBE.
d =¥ —

L3e%, RRE, ME, SpO:, ¥-GTP, AST, ALT. RijEDEiLT
=¥ —IIARET, BAN, BEEEE, FEIER]EE.
PEREOMTADAEL® 2 B BEED, EARLS.

2 OB
a bFvyiu AN
IR 50~604g/mlC, $54 HERIZBELND I EHE .

b Ba g :
HFRIEE L BR{EEIVERIRER L, BAICEERHE. bust-
suppression pattern {Zi37: 6722V,

¢ RMER
MEET, W, BEEEETIIBEFRBE TR TCRTTIE
EAERISTY, IFMBPLAEREAE, FHEAED - EAT
fE. BRR, TERE, S02033MI 5%, £ ILAPFEE 50ug/m
PUF e E.

d W ABRBEOIE
WEWZEDITWRAPEEL, TRUTIZTHIZ WwWiGE, PBD
FRiER A FBML, BEMHIL T, 6@ - hiRE, »2oHAZ
OEEH] = 5.

3 FRA b

O HICE WY o TPB A KEICHS L, MPREZREC LY, Tw
NAZRIHFEIL, B<HETS.

O FRFEOMIIVHAFI LR RET 4. PB AEREDCATIZITVR
ABFEEBHETE LW

Tk 2 K YSIAD

2 WOnAEROB/E 287

— 346 -



VBT, FENAMELBEZXETL. FINMNV—ADAT —
FUTHLEHREERT D EHITE. QIEHBERISHEINLD
T, EXL, ERERICEER.

e - IPUREIR & MEHEFR T Tl
3-8 LR T /NNIWESY—IVKBEE (B A% . 7/
N— b, WEIF—ib, TS — VAR, LT — LA

FER 3-4~T7 DFEEEEEHFEETFIET S LT AEEITR
L, BELCEZ2WVIESIIT) . EEBICHEBP»PEDT, i
EREMSE L D RICIT) Z kid v,

M #&3-11.

R R 311, 9Pt Bwgo TREICRS L, IPREx
EF, T RARBRCEIFEIL, BCEET S, —RENICIZEEER
FETH LS, 120 wg/ml U EOBEREY 1EBRLLERIT S Z
L3RS, FRATHIHTE R ITNE, EFRBIGED.
BTV AESRECHAGET S I & AR,

TE s Mo TARCTHE L TRECERECL, BHEITHZ.
3-9 EBRFEY

LB AIHITE, WERET ELS2W0A VT NVT VAF
i s g, NOy I KERFEL, BETEL S LP TV,
BEEGH A FNDZTIHITONAERICIIENT, T T7NMT7
BTV A & LIFHDOTAESE. -

(ZREWAD

| X M

(1) Browne TR, Mikati M: Status epilepticus. In Ropper AH (ed),
Neurological and neurosurgical intensive care. 3rd ed, pp.383-410, Raven
Press, New York, 1993.

(2) ZARAEE . TAPAERREEDEHE. DEAF 340 770-776,
2002.

(3) Sugai K, Iwata H, Ogawa T, et al.: Practice of pentobarbital therapy in
convulsive status epilepticus in children with epilepsy. Epilepsia 39(Suppl
5): 83, 1998.

(4) Sugai K, Sudoh A, Miyamoto T, et al.: Non-intravenous high-dose
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T
phencbarbital add-on therapy for refractory status epilepticus uanable to
discontinue intravenous infusion of genertal anesthesics. Epilepsia 43
(Supple 9): 65-66, 2002.

3 tresessssesesuas Z{l}‘ =Lzl Ej]@ ;?

FRERBIZLARBHFRN TR ESGEL, BERICES 2w
IEREE HH D, EEEL LTORBEES O GHEEL R L
A TAHEEH TR 3-12 10T L.

ZDEDETIE, HITAPAELUSHINEERAEORER T W
ZEDNEZDT, AEF von Hamack OIREFTIHIIL, 1K
EXMRLTERT S, £ 0BE, RARBORKEL/NBEIC
MELLEIT, 2420, F8, HTRKELIEMSWTHER
T 5. l'J\"F’C‘Gi, mg/kg RRLIHIFFIZTERL L2 VW IR Y sl &
TFET.

FhF | 1~32B |68 | 1 {3 | 7/ |12/ | A
FEH 1/6 1/5 /4 | 1/3 | 1/2 | 2/3 1

1 =ZFo0-XX
1-1 EBFENEE=AOO0-~IX
TAPADTEIEERELTDIF 70 —-X RAIETA»ADE
. EITEHEIF 70— X AEEHOESMH I 40— X AYEEEE
&, 7x=bA4 ¥ 10~20meg/kg BHEDV BN T H I LN H D, £
DO, FEREBDEELIT.
1-2 EFo0—XALRE
NV OEEF MY T A 15~40 meg/kg 53 2~3.
Z O+ 0/25*-015mg/kgﬁ3
A= AT N 02 0.8 mg/kg 77 3.

3 THEE#HoER 289
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T L TR —————

Rl Ab i R N UNTHE R VN T e ) kit PN R Y AR F MO AR A S

{7 T Y, DiaIZTEREE, i NRI1OI AT 2D ES NS, ik

MOWHE I boT D, fHe AR TIEINHE S AR O 1%
WL, FALL T 2% & ok %m ﬂﬂmwnuihumh“#4¢
"’-’G%;"F—';-‘r-ii‘&!u.-,.ﬁ Lzb 35, ik o HPEHILTIE, FRIZE TS
WOVH NI THNEZ Lid, Bl Za{L.JHfl 24k, EMEETIR  &C kD
7 R LT B U 403 & 25 AmhumwuﬁﬂbéOhwioku
BB T A M ATETH B, ik REEEE VIR E BRI L b

GAIMTHAET A S b BB, ¢ LHIEE AN LR DD,
IEAORIR, FCHERRE LT
Vi Ba TG ODSERD SRk e e e

L, THIZIES U B 2 LTl

TFIVARAIR

NP o r 9 1. X1 YA12
AN IRIRARTE, JR4G, MO, RGO
TATCHEF Ly FFTRET, TRILHED
x1 E%&Fﬁ%@lﬁﬁﬁ%
BRERME - REER, RRUw (RfiRLZE, S, e R
1. PR RAE | ONMIZE, B, TADA, NS, /I\BFHT. H*u#m (o T T e By sr

W, FralrTy—

[+

Yawy, REMERG (BAE, 16 ESNaiag), BCHRE (
bV EEE, BHRSD, IFEGERE (ITHENE), 3 ”"'J?J 1L
sy, S EPkAE (R R, BN E (RFBE), (KR
FNERE (COuF o= R), IMF R }EQHU\?III ;Le_\LU-
R - LoEEd (FREIR, O£, AR (MR, TR
BREEMCT i), SRR (M7 ¥ E=7IUE, b&ﬁtﬁn:;@lil
58NN, BobdE, BbkiEE. O

[

R i S NI

SR MRS - EIRERE S (e A7 =), BIRSERE

— 39—

‘:CO
—
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WP L B - s oo ) & T S4BT R e B E T
Wi L et u ot Awe, WRARIE X HIREN D AT TH LT w0 L Ra g0 00 5 W A
LA BEL e g A 18T, SR AL B e oz BTV 4 S VLT )
HMIEE LTRETHL 1, TYLA - b
A = & AT A 2L 0 G5 SR
)W, TR O HEZ AN KT H D . BEEEEOIEEORD

56 B p K P R K il & Ao ol & mE i% 24I L 33918 ) (JCS

%2 Japan Coma Scale, $&UIEASIZ&DHMEOER L NIVEHEE

g1 o e o] s
e AL L AL
2N L R A

Il v 1 FENT LTRSS, G BT E RS LAY
TLEHBLTY [(I-1)]2Ha&h Lkwy T, FHENLTEDLZY

AT (14T -
BIKE (147 2 | SmmEEEAH D (- A - | &R LT hED GBI
PLA)

\ . (1= 2) | Bl dr e 9

{senselessness,
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Case Reports

Rasmussen Syndrome: Multifocal Spread of Inflammation
Suggested from MRI and PET Findings
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Tokyo, Japan

Summary: Background: A 6-year-old girl with Rasmussen syn-
drome (RS) showed multiple small high-signal-intensity areas
independently in the right hemisphere by fluid-attenuated inver-
sion recovery (FLAIR) imaging on magnetic resonance imaging
(MRI) 1 year after the onset of epilepsy.

Methods: MRI performed 4 months later demonstrated a fur-
ther increase in the number of these foci and enlargement in the
size of the previous FLAIR lesions.

Results: An ['*F}-fluorodeoxyglucose—positron emission to-
mography (FDG-PET) study showed a strong, spotty uptake in
the right temporooccipital regions, comesponding to the sites of

continuous EEG seizure discharges. In contrast, [''Cmethionine
PET demonstrated multifocal uptake regions, which corre-
sponded anatomically ¢o the FLAIR lesions, suggesting sites
of underlying chronic inflammation.

Conclusions: These neuroimaging findings suggested that the
inflammatory process in RS spreads either multifocally at the
same time, as seen in this case, or from one discrete area to the
adjacent region, as reported previously. Key Words: Rasmussen
syndrome—FLAIR image—{'! C]methionine PET—Multifocal
spread.

Rasmussen syndrome (RS) was first described in 1958
as intractable focal epilepsy associated with chronic lo-
calized encephalitis (1). Although the definitive diagnosis
is to confirm chronic inflammatory changes in brain spec-
imens, recent progress in clinical research has allowed
a clinical diagnosis of RS by using characteristic clin-
ical pictures and neuroimaging with a relatively higher
accuracy (2—4). Progressive lateralized cerebral hemiat-
rophy demonstrated by computed tomography {CT) scan
and magnetic resonance imaging (MRI) appears to be a
characteristic finding of RS (4,5). Although chronic viral
infection and an autoimmune mechanism have been postu-
lated as the etiology of RS, it remains controversial (5,6).
In addition, one puzzling aspect of RS is why chronic en-
cephalitis always affects only one hemisphere, leaving the
other intact. Adult-onset RS patients displayed more lo-
calized epileptogenic focus and better surgical results with
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focal resection, indicating that the chronic inflammatory
process was more localized (7). Although follow-up neu-
roimaging studies are limited, the chronic inflammatory
process appears to start in the frontotemporal lobe, with
eventual involvement of other regions, based on sequential
CT and MRI findings (3,8). It is important to clarify how
the chronic inflammatory changes progress in half of the
brain, as this may give us a clue to the etiology itself, an
early neuroimaging diagnosis, a response to immunologic
treatment, and a surgical indication.

We report here a 6 year-old-girl with RS who
demonstrated the characteristic sequential MRI changes
and a positive 2-deoxy-2-['*F]fluoro-D-glucose (FDG)-
positron emission tomography (PET), as well as
{'C)methionine PET findings suggesting how the un-
derlying inflammatory changes progressed in the affected
brain.

CASE REPORT

The patient was a 6-year-old Japanese girl with no fam-
ily history of convulsive disorders among third-degree rel-
atives. She was born uneventfully at 38 weeks gestational
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age and weighed 3,056 g; her subsequent development
was normal. At age 5 years 3 months, she had an afebrile
left hemiconvulsion during sleep. No precedent infection
or episode occurred before the onset of the seizure. Two
months later, she again had a left unilateral seizure, and a
few days later had another attack involving the left side of
her face only. Then she started to have simple autonomic
seizures characterized by factal flushing, followed by a
feeling of nausea and lip smacking lasting for 1 min. The
focal motor seizures also persisted, involving either the left
face, the left arm, or the left side of the whole body. An
EEG examination at that time showed an inactive epilep-
tic EEG abnormality on the right temporal lobe region. At
age 5 years 10 months, epilepsia partialis continua (EPC)
of her left foot developed and continued throughout the
day. Head CT, MRI, and MR angiography (MRA) did not
reveal any abnormalities. At age 6 years 3 months, she
was referred to our hospital.

Al the first examination, she was alert and intelligent,
achieving an average IQ level {WISC-R TIQ, 85; VIQ,
92: PIQ, 80). Neurologic examinations demonstrated only
minimal paresis in her left foot. An ophthalmologic ex-
amination did not discover any abnormalities. She had
choreiform movement of her left foot at a rhythm of
3—4 Hz, which disappeared only during sleep. The labo-
ratory examinations, including the CSF immunoglobulin
G (12G) index, oligoclonal banding, herpes simplex virus
(HSV), cytomegalovirus (CMV; IgG, 1gM), and Epstein—
Barr virus (EBV) antibodies were all negative except for
the glutamic acid receptor 1gG €2 antibody in the serum
and CSE

Interictal EEG examinations showed marked asymme-
try of background activity with a diffuse continuous irreg-
ular delta and slow theta activity in the right hemisphere.
Twenty-four hour simultaneous video-EEG monitoring
demonstrated numerous subclinical EEG seizures arising
independently from the right posterior temporal, occipital,
and parietal regions. Head MRI revealed mild right cere-
bra! atrophy, and multiple small high-signal-intensity ar-
eas independently in the right hippocampus, right frontal,
mesial occipital, and parietal regions on T,-weighted im-
ages and more clearly by fluid-attenuated inversion recov-
ery (FLAIR) images (Fig. 1A}. An ['*FIFDG-PET study
displayed alocalized increase in glucose metabolismin the
right hippocampus and right posterior temporal and me-
dial occipital regions, and a diffuse decrease in the entire
right hemisphere (Fig. 1C). Met-PET exhibited a mild in-
crease in methionine uptake in the entire right hemisphere
and a localized increase in the same areas as shown in the
FLAIR image (Fig. 1D). A clinical diagnosis of RS was
made, and steroid pulse treatment was started with 60 mg
of intravenous methyliprednisolone followed by 2 mg/kg
of oral prednisolone every other day.

She was discharged after a temporary decrease in
seizure frequency, but the left-sided focal motor seizures
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and somatosensory seizures of her left hand soon increased
in frequency, and gradually involved the upper arm. MRI
performed at age 6 years 8 months demonstrated an in-
crease in the atrophy of the right frontotemporal lobe re-
gions, and larger as well as more high-signal-intensity
lesions on FLAIR images (Fig. IB). The EEG seizure dis-
charges, correspending to the focal motor seizures of the
left arm, frequently arose from the right central region.
A second steroid pulse treatment was given without sig-
nificant effect. She lost purposeful right finger movement
and had difficulty walking or even standing up because
of continuous EPC of the left leg and arm. Finally, she
underwent a functional hemispherectomy at age 6 years
9 months. The pathologic finding was consistent with the
diagnosis of RS (Fig. 2). After the hemispherectomy, all
her seizures, including EPC, disappeared, except a few
episodes of autonomic aura.

DISCUSSION

Recent progress in neuroimaging has contributed
greatly to establishing the clinical diagnosis of RS (3,8.9).
In the CT era, the progressive atrophy of one cerebral
hemisphere was stressed as a unique finding of this dis-
order, together with intractable lateralized focal epilepsy
(3). After the introduction of MRI, sporadic case re-
ports described focal high-signal lesions identified by
Ta-weighted and FLAIR imaging (3,8-12). However, as
the number of cases is small and follow-up data insuffi-
cient, no consensus has been reached on any character-
istic MRI findings in RS, except for progressive lateral-
ized cortical atrophy. Fiorella et al. (9) reported that nine
of 10 patients with RS showed bilateral cerebral atrophy
that predominantly involved one hemisphere, with foci
of abnormally increased T» signal intensity (9). Nakasu
et al. (10) described the sequential MRI findings ina 12-
year-old boy with RS, exhibiting a high-intensity T, lesion
appearing and disappearing within a short period, but fi-
nally involving the adjacent area (10). Most recently, Bien
et al. (8), in a sequential MRI study of 10 patients with
RS, demonstrated that the inflammatory process appears
to have a characteristic manner, starting from localized
temmporal lobe or frontocentral lesions, and spreading from
there across adjacent regions to the entire hemisphere.
However, McLachlan et al. (11) reported three adult-onset
RS patients, two of whom showed multifocal areas of in-
creased T signals in the affected hemisphere, although
MRI was not sequentially studied.

Although the underlying pathology of RS is chronic
progressive encephalitis exhibiting neuronal loss and glio-
sis in the late stage of the pathology, we do not know if
the MRI findings reflect such an inflammatory process or
how the focalized encephalitis spreads to the entire hemi-
sphere. Our 6-year-old girl with RS, who showed typical
clinical and EEG pictures in addition to the pathologic

Epilepsia, Yol. 44, No. 8, 2003
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MRI (FLAIR)

D

findings, had intractable focal epilepsy and eventual ipsi-
lateral hemiplegia 1.5 years after the onset of epilepsy.
Although MRI showed no abnormality at-the onset of
epilepsy, MRI performed 1 year after onset showed mild
atrophy and multiple independent high-signal-intensity
lesions in the affected hemisphere on Tz-weighted and
FLLAIR images. The spreading, as well as enlargement
of the FLAIR lesions, was confirmed as soon as after a
4-month interval. In all her MRIs, the FLAIR image pro-
vided greater clarity in detecting small lesions and the
extent of abnormal lesions than did T,-weighted images.
The ['¥F]FDG-PET study showed an increase in glucose
uptake in the areas corresponding not exactly to those of

Epilepsia, Vol. 44, No. 8, 2003

FIG. 1. Serial magnetic resonance
imaging (MRI) images, and 2-deoxy-
2-‘[' Fiflucro-p-glucose (FDG) and
[MC]methionine positron emission to-
mography (PET) findings of the pa-
tient. A: Fluid-attenuated inversion re-
covery (FLAIR) picture at age 6 years
4 months. Mild atrophy of the right
hemisphere is maximum at the tem-
poral lobe region. A small high-signal-
intensity area was seen in the right
hippocampus, mesial aspect of oc-
cipital regions, and right frontal and
parietal regions (arrows). B: FLAIR
picture at age 6 years B months.
Four months later, the atrophy was
more marked in the right frontotem-
poral lobe regicns. The high-signal-
intensity area enlarged and involved
a new region (arrows). C: ["®FIFDG-
PET at age 6 years 5 months.
['®FJFDG-PET displayed a localized.
increase in glucose metabolism in the
right hippocampus, posterior tempo-
ral and medial occipital regions (red),
and a decrease in the entire re-
maining right hemisphere (green). D:
{"'C]methionine PET at age 6 years
5 months. Methionine (Met)-PET per-
formed at the same time as (C) ex-
hibited a mild increase in methion-
ine uptake in the entire right hemi-
sphere (yellow), and a localized in-
crease in the right hippocampus, right
temporoparietal, medial occipital, and
lateral parietal regions (red). These
regions corresponded anatomically to
the FLAIR image lesions en the MRI.

FLAIR lesions, but to those of frequent EEG seizure dis-
charges; therefore the ['*FJFDG-PET imaging showed the
most active epileptic foci during the PET scan. In addi-
tion, the mild generalized decrease of glucose uptake in
the entire right hemisphere, except for the active foci, was
in part attributed to reduced neurcnal activity due to the
recurrent seizures, and to the inflammatory process sup-
pressing hemispheric function. Therefore we performed
Met-PET at the same time, which showed that the uptake
was increased mildly in the entire right hemisphere and
strongly in the localized area anatomically correspond-
ing to the FLAIR lesions. The uptake of [!' C]methionine
is considered to reflect carrier-mediated transport over the

— 306 —
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FiG. 2. Histopathologic findings in resected brain lissue (top:
x200 H&E; bottom: x100 H&E). Microglial nodules (tep, ar-
row) and perivascular lymphaoeyticinfiltration (bottom, arrow) were
noted in a resected specimen from the right paraventricular area.

cell membrane or proliferative activity of the cells (13,14).
As encephalomyelitic foci also were shown to increase in
the uptake of {'!C]methionine (14), the present Met-PET
finding suggested the presence of underlying inflamma-
.tory changes in the brain, rather than that of active epilep-
tic seizure foci reflected by ['*FIFDG-PET imaging. Al-
though it is difficult to confirm pathologically the pres-
ence of inflammation in multiple FLAIR lesions because
of sampling limitations, these findings suggested how the
inflammation spread in one hemisphere in RS. Thus the

inflammatory process in RS spreads either multifocally at
the same time, as seen in this case, or from one discrete
area to the adjacent region, as reported by others. Although
we gave methylprednisolone pulse treatment, which mod-
ified the disease process itself, the FLAIR findings were
already available before the introduction of this treatment.
A further accumulation of cases with detailed follow-up
MRI study, including FLAIR imaging and Met-PET stud-
ies, would help to clarify how the disease process spreads.
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kindly assaying glutamic acid receptor IgG €2 antibody in the
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