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Are Clinical Features Derived from Evidences and Experiences outside of Japan
Applicable to Clinical Practices in Japan? — Comparisons of Results among
Studies Conducted in US, Europe, Asian Countries and Japan

Kyousuke Kamada*

Abstract

Levetiracetam is an antiepileptic drug (AED) approved for the adjunctive treatment of partial seizures
firstly in the US in 1999. In Japan, levetiracetam was approved for the adjunctive treatment of partial
seizures. Accumulated evidences and experiences in US, Europe and Asian counties have indicated
clinical features of levetiracetam (i.e., rapid onset of action, high efficacy and tolerability, no drug-drug
interactions). One may ask whether the known clinical features are applicable to Japanese epilepsy
patients with partial seizures. This article is aimed at answering such questions by reviewing published
articles on effects of races onto pharmacokinetics and on efficacy and safety profiles shown in studies
conducted in the US, Europe, Taiwan, China, Korea, Asian 6 countries and Japan, which allowed to
compare the profiles across the different populations. Pharmacokinetic profiles were not different between
Western and Japanese, and between Chinese and Western populations. The values of efficacy variables
such as percentage (%) reduction of seizure frequency from baselines, 50% responder rate and seizure free
rate at dose range of 1,000mg-3,000mg/d were similar across 4 open studies (Korea, 6 Asian countries, US,
Europe and other western; % reduction: 43.2-52.3%, 50% responder rate: 43.6-57.9%, Seizure free rate: 16.
2-20.2%). In the 6 placebo-controlled double blind studies (US, 2 Europe studies, China, Taiwan and
Japan), the values of the efficacy variables of the levetiracetam arms (1,000mg/d, 2,000mg/d, 3,000 mg/d,
1,000-2,000mg/d, 2,000-3,000mg/d) were at least numerically superior to those of corresponding placebo
arms even though the statistical significance was not obtained for all of the variables. The degrees of
difference between the values of placebo and levetiracetam arms were within comparable ranges. These
comparisons suggested levetiracetam would have similar efficacy and safety profiles in Japanese patients
to those in the US, Europe, and the Asian countries, thereby indicating the known clinical features
applicable to Japanese patients in usual clinical settings. In the open studies, average dosages were 1,335-
1,953 mg/d. The interquartile ranges of the doses of the 6-Asian country study subjects showing 100% and
75-<100% seizure reduction were 925-1,000 mg/d and 975-1,509 mg/d, respectively. The most frequent
dose was 1,000 mg/d in the US open study. The % reduction and 50% responder rates at a dose of 1,000mg/
d in Japan study were superior to placebo with a statistical significance (% reduction: 19.6% vs 6.1%, 50%
responder: 28.6 vs 13.8). These suggest 1,000 mg/d would be an efficacious dose for Japanese patients. In

* JANBERAE R R BIEE: (T078-8510  AL¥BBIITHESSELH 2 42 1 TH 1-1) Department of Neurosurgery, Asahikawa Medical
University, 2-1 Midorigaoka-Higashi, Asahikawa-shi, Hokkaido 078-8510, Japan
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addition to the direct effects on seizures, these studies demonstrated that levetiracetam improved cognitive

functions and quality of life of subjects.

(Received: July 15, 2010, Accepted: November 1, 2010)

Key words : levetiracetam, partial seizures, clinical practice in Japan, Asian populations, clinical features
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VARF T F A(levetiracetam) i, KET 1999 £
DT, WAFEEEETARATANABE T 26
AW B TALAEL LTRREh, ZT0%,
BACHE, PELZETER - BRI TS, #NE
T, WARMECHT 2 ARG L CHARE, 5%
HERTADLADBBERNRRESE, EFEI470=-TA
BAD I F 7 o= —FEihy 2 HBRECERINA
ERKHEShTWw3, FHL T 2010 £ 9 A, FAD
HaselecdT 2 fHAREORC TR S iz,

VRFZ Y AOBFREOHARZIC BT 2HY
# « LM OV TEK R PLICTES  OEBKRARE
Migh, SEXERFRBTbhTW3, EWHEEER
BELAERVEWIREZINZ, Zh o OfRTRER,
5, Iz XEZAE (1,000 mg/H) » & RE5FBHTTEE
T B EETmEFEERERREBCET S 2 L, BE5H
HERH D O HEMERIRSRIEIND 2 L, B+
SRR ELIRMOZEEERTHE L,
REREC X 2BRETFBH ORI LR ESHEES
NTw3M, B25L, s DRHEHLEEEREE TRER
anfe &h s, KED Expert Opinion® TV RF 5 &
8§ LIS RIEOHARE TR LER S IATA»A
BriiBUshTws LBbh3,

HTADPAEOREC HI-> T, FE» SEIARIZ
E3 ¥ COFEPNOR S, EMHEEERCRERS
X BENREH R COREIERL T 3 EHOERER
CEaT, ZOXIREREFOVRSF T L7 LHSER
AT 22 2 L ORISR LEBbRS, Ly
Lzt s, BRKRTOBRKAROBRLEROEAERE
ZOEEAXADOBEFCHEATETH 2 0EFLEVI R
EOVTRWERTFRBBRLGATLEY,

HCRDERBERER D L tBANL TV B LR S
F LADBERMEFEO > B, FIPOKRBIGIZHEA L7
WEBMRIZD B LT RS, TREBOHREERDTH
53, 2V RBRRVRFI LI AR IRDBM
FTaARMOEMIC L > TRBELOHLLIBZTHSS
L, VRFF7EF LPEROERCE SN BOER S

EHRLBAbh s,

FITEBTR, VRF I 7 LAOEYHEIZOWT,
KA & BEAD B WEPEADOLEZIT:, RWT,
Boagfeon T 2RREORIE - T2t eRiLE
BERABD S B, B LU, BEMICEEALILLE
BbhahE, 68, BEZhThTTbI 4 DO
REER LR T O MW BIRFEBROBF L, 7
T EBKRTDERERL S, ZDI T, FHRTOEK
WZEATIRED 32 W BEREEER VRS T2 5 ADRKEI
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VRF T Y ADEFNLEYEIE T A -5 IZD0
TREBH TR TWwSEYY, %7, EiyBhRsico
WTOHMRBIRLTITENTW S, Lo TEHR
TRERNLEMIE T A—F DOV TEREL, K
KA LHEAB L CREATCOEDBREOLEIZ DWW T
B,

BEALECRA CRES & UBRNORER) By 3%
ROk, BEREDHBEITCL>ThaEnT
W39, XL L UBKRTITb-BERANSRORR
B L URARECHT 3 HAREC OV TORAZHR
ELHEER (HRA213 A, BCRASBILA) 26850
72 5,408 MO METHIBE T — 5 2 AW T,500mg D 1 B
2ERETOERRBIC B 2RAR~12EMoMm
HMOOMEDY I v —yvavyBfTbhl,

ZTORER, BERAEROREMEFERE (Chax) DK
KALFIHARETE» - 125, TR O Mg
OWBITIZIRER > Tz (Fig. 1), FEBTZROMEE
7977 AMEB I USGHBETICOWTH, WEFCE
Baohkhole, £i2, IOV Iav—ya Y THH
ENT Crax B & UVRABMEEFHEE (Cria) OE L BFD
HRRTEMSLE (YIar—yaiChax8.8~
19.7 ug/mLs Cpin 3.9~11.2 ug/mL, S : Cpax 10.0
~25.0 ug/mL, Cpin 3.1~10.0 pg/mL) 2R ER 5
i, YIav—-varvORYEEREIIILDLED
hd, LicdsoT, BHEALHEA CKE - B O/
TURF FX 5 ADEYBBCHERE Eho T L
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BERADOHREA 26 AR E LTz 500~1,500 mg
DHEERS OEYENERBRLTb I, BORARE 23t
RELTUTOAAROBEBRER L ORI OWT bR
EENT V39, Cpoy, MPEE—FEETEH (area
under the blood concentration time curve : AUC) &
BT, PEALR/HKALEOBRTEYO 90%EE
XEE, EICRELLEMEORER (MEPEE :
0.70~1.43, AUC:0.80~1.25) Ofifiis -7z, Zh o
5, PFEALERKRATYRF T £ AQEYDHIREIZE
LT3 EEREIN TV S,

UEoZ L, ZRBDNIEENME - BetEiekE <
HEERIZTUEEDD D, VRFTEY ADOBIN - &
P - K3 - it OBRICB W T, BEALERAD
i, PEALERKEADEENENTEMLTWwEEnE
3, LizdioC, EMEEOBSA» 51, PE, &5,
BE, Bk TOBRRROBRCERER 2 AHPOMBK
KERALAWERRAON W EEZ SNS,

I. $BZELT7 IP B LUBKDHBRERD
24

1. PEERITSERAURER (FEOFMHIRD
AEBEL 12~16 BROEHHER)

AR 2ERREE DWW IO 2EER /7
RABHBE LT, I TRECKRD 3R 8L UH
A&, hEY, HEY ZRETNTTb I FE, 851614
DRBREWMY L5, 2hd 6 FBTHEL THE s h
TV EYEOFHEER X, N—A T4 Y IZHBELLE
R B 2851 9 OBARIEERDHAEOPR
{#l, 50%LV ARV —F (R—R T4 T~ FlEHE
BOBUTCREY L EEREOTE) B L URIEHKR
HDYEK >7: (Table 1, Fig.2),

FRD6REBRIRTT, VRF I A [1,000mg
Fre10) 2000 mg B, 3,000 mg B0, 1,000 B & U
2,000 mg % 18X L7312, 2,000 3 & U° 3,000 mg %
18 LREY] oREEROBYRODREH SRR
D75 REELD b 15~30%BER <, HEEKs R
o lzBBTORR? (BEEATH) 2R E, Bt
BFELRETH- T,

50% LV ARy —RiZ 6 BET RTTVYRFFT €S A
BOAEECEL, VRF TR ABEST L RELOE
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Fig.1 Simulated levetiracetam concentration-time
curve

Steady-state levetiracetam concentration-time profiles
predicted in the Japanese and Western populations with
epilepsy following a 500 mg twice-daily dosing regimen
(n = 1,000 subjects per group).

Areas of 5th-95th percentile overlap between the Japanese
and Western populations.®

HERTOP, iz 1fE7ik 2, 0~2%)s 2hoT
RTDRRT, VRF I ¥ LBETOREEICES
BREOUEGRX T I L REL D bEN -1, &8, XE
EERM? ORBREFNFID 3,000 mg HEB L UPFEDOR
B ) 2,000 B & U 3,000 mg HOREHEEI ST €
RSB RCE P o 1o,

BB THELEOESDERHZ DD, LEDOER
HOFHHEE $TRTT, VRFFEFABOEN ST X
RELD LFHL, ARKICEEREA 2 2 L o5AEEY 3 &
B0 iz BT, ARICEROEREL MIRIZA SN T
VIRV,

VRIS AEBRISNEMTALAERIZ, Zh
& DFERE 2 DFERE D 10~80% T 2 FILL E7Z 7z [Bk
MTTObNLERRDS 5D 14 TR, AR TADA
e 1 BECBEIN TR ERR—ZAT(4 Y OEd
7o) DEWAFRIEO B, 1.7~2.3BEOHBIE 1
[(PEOFAR TRFSRELEL LTCORRIZTZ ],
LicdS> THBREBEOEEDEA VI 2W T HHERMTK
ERERRITWEEDbLNS, UE»s, BHMITBLT
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Table 1 Efficacy variables of the double-blind placebo-controlled studies

Japan'® Taiwan'? China'?

dosage (mg/d) placebo 1,000 3,000 placebo 1,000 or placebo 2,000 or

2,000 3,000
(n) {65) (64) (63) 47) 47) (100) (102)
median% reduction from baseline 6.1 19.6 21.7 15.6 45.4 13.7 55.9
509% responder rate 13.8 313 28.6 10.6 435 26.0 55.9

(n=46)
seizure free rate 0 3.1 4.7 0 6.5 2.0 10.8

yus» EU-I? EU-II®

dosage (mg/d) placebo 1,000 3,000 placebo 1,000 2,000 placebo 3,000
(n) (95) (98) (101) (112) (106) (106) (102) 7
median9% reduction from baseline 6.8 325 371 6.1 17.7 26.5 7.2 39.9
50% responder rate 10.8 33.0 39.8 10.4 22.8 316 16.7 42.1
seizure free rate 0 31 7.9 09 5.0 2.0 1.0 8.2
A B) (%)
(A) 60 (B) )

50% responder rate
W
o

T
’////////1 *

Median % reduction in
seizure frequency
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o o
| T T T
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Seizure free rate
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0_0 LLA LN

Japan Taiwan China US EU-1 EU-I

T, BEREEEBEDIVIPEER L, 2EERTY
EANBERROER» 513, LML TIETES
BT V7 ERRETAERERBI LV ERB SIS,

LaLBass, MO TA»AREEBBEECKS,
BERZVLOD, VRF TSI LAXBLTHRSEED
TR L2 &L BHERCE T 28HEAOES b
HEINLTWBEY,

2 . gaﬁﬁ/\nz‘__jjﬁﬁ
VRF G2 ADEIFHEIIT AR RIZON

| [ Placebo

1,000 mg/d
2,000 mg/d
3,000 mg/d
(NN 1,000 or 2,000 mg/d
2,000 or 3,000 mg/d

Fig.2 Efficacy variables of the
placebo-controlled double
blind studies

A: Median percentage reduction in

seizure frequency from the

u- Japan Tawan Chira US EU-1 EU-Il baseline, B: Percentage of patients

experienced a reduction in seizure
frequency of at least 50% from the
baseline, and C: Percentage of sei-
zure free patients. “0” in Graph C
indicates there were no seizure free
patients in the placebo groups.
***P<0.001 The data are from double-blind
placebo-controlled studies of
levetiracetam conducted in
Japan'®, Taiwan'®, China', the
US?, and 2 in the EU (EU-I® and
EU-II%).

*P<0.05
**pP<0.01

T, BREBIGEWETOSERERIESBY — 7 VR
BHHEW, 74, BB, YVAR-NEETYT7 6 HE
(Asia SKATE I #8%)'®, kE (KEEPER #B)'9 B
& UM - B0 - Bk & (SKATE 8B ™ ¢iTbh T
V3, 25 ORERTIBEUEOTEN RIGEMAM I 16
BT, AR 1,000~3,000 mg/H7E -7, BixkD 3>
OEHEOTHIEE, ThbbR—2AF4 viZh#Lk
BRI BT 2857 0 ORSRERBOEPEOH
Jfll, 0%V A K F—KE L HRAREREREDOL
B, ThesD4HEBRTED TERL TYwiz (Table 2),
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Table 2 Efficacy variables and dosage in the open studies

study (n) Korean study'®  Asia SKATE II'® KEEPER!'® SKATE'"
(100) (251) (936) (1,513)

median % reduction from baseline 432 48.3 52.3 514

509 responder rate 45.4 43.6 57.9 50.2 (1,529)*

seizure free rate 18.6 17.7 20.0 16.2

completer rate 92.0 86.9 725 87.3

dosage (mg/d) (average * SD) 1,953 £ 570 1,335.7 + 557 1,000 = 37.7%** 1,686.0 + 628.8

2,000 = 27.6%
3,000 = 29.8%

* The number of subjects computed to analysis of this variable

** Proportions (%) of subjects at each dose, not the average dose, were described in the article

Thbb 50% Vv ARy S —Fid S0%RE T, FBIEHKIE
X 20%BET, BB TET2.5%~2%THY, BuE
Bk L BRBGERSREN TV S,
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OFEBUER I LR 2 BEERFARLAKT, BR, £5
BR-N28, DELFE (FHED L) BEOHEEH
Bhol, HUEROEEBROFE 2V TRE, R
HFESRER ST LThEVBD, ThAS5D4DDR
BIRTHARLZRS D 2b R 2w, EEOR
B T 5 %z A 5N, Asia SKATE I 280 TiR™E
D, H 2% &5 h, KEEPER R B Tk TEUE,
(1.7%) B & UMEBIARZES (1.7%), 5 28, (1.5%),
T2, (1.2%) "%, (1.2%) B X UTEAGE, (0.1%)
MNashi, SKATE R ClERDEEHSRS
HROBEE M A TVRVE, MEROEELEE
HARH 1,541 Gl 9B (0.6%) icHshizblEshT
w3,
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BETOERSROGRCHERERICE I VvRFILS
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ZAohd,
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FHOTRBENTVEVRF IS ADFKFHIZDOVT

i, BEIZ Crepeau BV 2 & » CTEflicdiRshTWw 3,
Z Tk, FEOBRRARR, FHMUADT ST TiTbh
KA, MKTEMSATZLDIEDA-T VR
BROBAED big, EHERICALEIFHTdR5,

1. RHRERICHITDARE - WRRER - BYREER

EHBRIGEWETITbh, VRFF727 AORR%E
1,000 mg~3,000 mg DR CHEAEEL & D27 V4
YENRA—TVYRBBTOVRF I AOFEYRE
X, Asia SKATE II 388 #%1,335 mg/H, HEOR
B9 13 1,953 mg/B, SKATE 2E'™ T 1,686 mg/H
7272, KEEPER 2B T, PRI RS Tk
Vs, 37. 7% DHEERE D AELIE 1,000 mg/ B T, 27.6% 33
X U29.8% D W B E T = h Fh 2,000 8 X U3,000
mg/ HOREMBZE S TS Y, 1,000 mg/HH»RIEH
BiEot,

VRF TRy ADERARD1,000~3,000mg/H T
H 5 L3N OBRBBRCEHER CHBEC S TY
3121819, 1 000 mg TEAFIEOWEEAMBRIEFIT BT
bBoONBZ L HMEXI LT WS (Table 1, Fig.
e, b ERRCRIEN KBRS OGS Y
MFa2EbW|ESNTNRBY,

#iisRo Z &  Asia SKATE II 589, SKATE 3"
$ X U KEEPER B89 13, MR ER—AR LR
BTH3, ThoDHERTIE, BARARESH 1,000 mg/H
(500 mg/E% 1 H 2 @H#S) ¢, Z0O%k, FELTE
HEALERSLERELCT, 2:BEIL11,000mg/H
TOORREYIET 2 74 o7z [Asia SKATEII
HER'D T3 500 mg/H» SBIATEE], fiBOT < Z
o DHERTIF 16.2~20% DHEIEHERBE D 5 & h,
HERTELEV (Table2), Lizdt>T, DL S5%R
BUYAVBERCBWTHETNERBbh3,

Asia SKATE 11 BB CRIEHE K £ » T HERE 49
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Table3 Effects of levetiracetam on QOLIE-31scores

Domain/item N Baseline mean (S.D) Change mean (5.D) P Value
Seizure worry 96 42.0 (25.8) 13.1 (23.5) <0.0001
QOverall QOL 96 50.7 (17.1) 4.9 (17.4) 0.0068
Emotional well-being 96 51.2 (18.4) 6.3 (18.2) 0.0010
Energy/fatigue 96 46.3 (19.5) 0.6 (20.9) 0.7822
Cognitive functioning 95 53.4 (24.1) 7.2 (20.2) 0.0008
Medication effects 96 48.2 (30.2) 6.1 (31.8) 0.0622
Social function 96 50.9 (25.7) 7.9 (27.3) 0.0053
Health status 94 53.9 (21.9) 5.0 (22.5) 0.0335
Total score 95 50.0 (17.3) 6.8 (14.5) <0.0001

Reprinted from “Heo K, Lee BI, Yi SD, Huh K, Kim JM, et al: Efficacy and safety
of levetiracetam as adjunctive treatment of refractory partial seizures in a
multicentre open-label single-arm trial in Korean patients. Seizure 16: 402-409, 2007”

BloAROIAAIEE (Q 1~Q 3) 12 925~1,000 mg/
B2 o7z, BRI SR EE LS 50% LA 10094 K 3
DHBE 68 BT 975~1,509 mg/BiEotzo THED
BRI SFMIcBLTHEEOMKBAR 1,000 mg/HT
FARMBEBIFEN D, BEBHEEL LWL, HB VI
BOBTA5T, Btk E ZEESRWIBRIZIE 2
BEIZ &L OB &k > THRKA3,000mg/H & THET 5
RARFAGHHEY & Bbh s, U Lis s, HfEROF
fERDY A 7 BFEFOBEFCHL T, 1,000mg/H &
DHEVER,»SHEBRTIONEE LLBELHS 5,
KEB L URMNTOBRT — 7 OMaRlf E» 6,
VRFFES A (1,000me/H) iE, REFBHEE»SH
VEMEIZNR 2 FHET 5 Z L WRENT VB2, BHETO
77 FABRER? Tk, VRF TSI ABROFEHEE
BRERBERCESCETL, Z0R—FOMR 2
L, BETOL -7V HEBRY Tb, BEEEOET
B ~F 72 AR5 2 BRE% (1,000 mg/B) 121
HoN, FOBRLERSIN, FETOTF 7 v HBR
B0 izBWTh, BRERBOEFIO 2 EHC 1,000 mg/
BTRSERBshLEOBD Y OWIRERIED
PO EE 56.89% T 5 £ RKEED—2.62% L D b Eh-
foo Llzdio T, REMGIZIRLBRE A SEHMT
BoONBLVIKKTDIET VA2 R COEH
BRI EATEEL Bbh 3,
HOHTADAEEZFHALLEE, VvRFTEI AR
HRARTALAROMBTBRECI LA LEELRIZE
BRI EHBHSNTWEY, iR, EU TEEES hiF R
KBWT, VRFIETABGRHTADAE (AL
=¥y, F/NRXNVEIN, Tz=bf Yy, SNV TO
AN, ZEMYYY) OMmMERBECEEERIZEE
Bolzd, FHORBIZBWT S, HERTALAEMY

WY, T2/ NWVEZN, Tx=bfY, ¥
FuxA4 ) OmEEhBE (FEERRTE) gvs
ey ARERIBTRLALEELLENDL9, L
BoT, VRF T AR, HFRAEROMEPEE~D
HHPIECERLAVWCIVLRTALAETHE L
P, HEDBBRIZ L - TR B IETT btz k),

2. QOL B&LURABEEDNEHR

VRFZ w5 AOREHE QOL wii§ 2 WEMRIK
DWW, BEOA —7HER' T 3l-item Quality of
Life in epilepsy (QOLIE-31) ZRw TR L &R,
BHE, BRA a7 BLUVRBRRETQOL BERL, FE
k ERIBEN (EY) Bl UEHOHRUNDLERT
A5hlz (Table3),

Zhou 5 R 2 HER 7 5 L FNBHART, 24 BMD
VRFZEY LAREE (134) 772 REE 11A) T
O QOL B L UM EEDZE LR L, MEL T3,
QOLIE-31 D% 7 A7 — N CRBAMSHES & UHLHEE
#%, Wisconsin Card Sorting Test TIZEZRA, %
7z, BEREIBIEBOLWTHVRFFILILABTS 71
KRB IEEEH RN EE R SES A Nzt v I,

Cramer 52 2 L 2XETOD 77 e R HBRBRIC BV
Th, VRF T I LAERIT 7 e RBHLBRLT
QOLIE-31 DR a7, FIEDLES, £#/9% QOL,
HABREOWENH SN T VB, & 5T, HAREDI 0%
UEBD UV ARV Y —-FicBwTl, /YVARY
YRR, BMOBRUSNOLBEH THRENA SN
T3, £7, SKATEZE' IZBWTH, QOLIE3 *
S LERMSRE % 10HERE L QOLIE-10-P T
FHAM U 7- (2 EEREE QOL DX a 75V RF T £ ¥ Al
Bk THERHGNT NS,
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INSDERMS, VRFTEILABERICBEVWTY
REOMBID A% 54, QOL DHED b6 T L Bbh
%,

3. &2t
EBO2EERT 7 L ANEBHRR? OFEHRRE
BRVRF S5 AHETT2.3%, 77 RET68.1% L
BHTR% 57, VRFF I AR TEEEDEEE
RIZEIR (40.4%), HEVE (14.9%), FH (10.6%)
Role BEDA —7 Y EEY TR SI%ICEEHRBA
sh, BIE (36%), HEVE (12%), BE (8%) #8
BHEENE >, HETO 2EERT 7 e AHBERR T
BVvRFI7E5 LED63.1%, 77 L KED 60.2% 125
EHKMBHR LN, HR(17.5%), MIMREES(9.7%),
BHEWE (7.8%), TR (3.9%) BEFER >, &I
D2HEERT 7 v ANBREBRTO, ARBMEEEETE
BWEEBROFRLER, 77 EH (81.4%), 1,000
mg/BEE (83.3%), 3,000 mg/ BB (84.5%) T, W
[ o7z 772 RFEL D ORBEEOFL-/2HD
X, R (14%) E»EWE (10.5%) # -7,
RHKDA -7 REB TOEERDOEE (12.8~
18.8%) Zkb~, 77 DA — 7 HB W9 CHEIROIA
E (28.3~36%) BEWEANASKI, &8, £8E
HRORFEES L UFEFBERC L 2EBPERE, WY
NYVRFSEILBLISRABECEEERAON
Bhpol, BLDOEEBERRIVARF I ADHEPE
Sepbiz & o THE L o 3 TORMEFR T, IR,
HEWRE, HERZCBHENASAPTVLERDRS,
ZheBET, BoABRaERrwEEbhs, Lk
L, o TA»AZETH BREETHICN L THERES
B X5 R - TEREKOBWERIC oW TiEE
ﬁ%gj—%mz)‘,

F & O

HYIBEEO BRI, BL UK, 7Y7HE, 3
TOBERRROBRE LI UEFNSDHE» S, BFKREH
DREBRENLVRF T LT LADIET v ARBKER
ERPOEMERICGEATRE L Bbhs, $bb, A
#htt, BORFEMEIR L BEYE, RSB35
LR, WD TEIL %, R EOEE2 wmx, 385
BHES QOL OB R L HIFTE 2 L Bbh 3, Fig,
A CTbONI FEHERIZIE Y 4 FOBKRSRR- 0
R, FXPOFMERCHTEIRRESEZ2L0LB
bhilz,
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FAD FiikNE : Direct fiber stimulation

JEf5 : Right metastatic brain tumor after irradiation
Severe left hemiparesis

MEP threshold of fiber stimulation: 3 mA
Stimulation point: 5 mm

MEP threshold of cortical stimulation: 14 mA
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