01-295 KARRAFEBEEHEICHT2HBOH 3 OBX VFIEFROFE
BN—RKIIA—DH - AFLOFRAMICOWVWT—

'K FESTERERRETERGRE LYY —, "KEFEESTERRES
RZIRED

FHLE, ARG, FMER?, MMEA, RETEY, —HfRE, X
EOH—, BB, W VEZ, FHEW?, WRER!

[BR] KA IZCPAFERIIXTTA NI ¥ ==L AT LOFBEEIZOWTEHE
EPLHMELTE, L2L, BEORAEN YL DSz bH 5720,
Ko =7 —DFBMLIERICEHET A0 IIERBESE L L TOERKR
HPLETHLEEZ, 40, %ty —bFETAAKRATEEERE (4
20T, AO#1005A) (2B 2.0 E M VFER O FHICDOWTHRETL
720 [Hik)] 2006 FE 1 ERMICAKRAFBREERE TREL/-BBDH S CPAD
3L, D OEREVEOSEN 2 YA M7 v 7L, LEIBIUTHRRIY
To720 [BR] WHLBERDNVFTHoERIZAIFITH Y, FHERIZ
652 141 T, BHEI316 (72.1%) TH o7z CPROATLHENEH %
L7Z1B 2 BV THEREGTIC X 2BRMABIASER2ICHITE T, K&
HEMD»HRME E TORMIZS3 212, HEERE»LTIH26+1.65
THo7ze 38%1 (88.4%) (LT K ¥ —H—HHEL TERIIE-T
Bh, HBEMOCHERIIISH (81.4%) Th o7z, WBEREIIY LY ¥ —
23061 (69.8%) EBHFE L, FRUIMIMBDOZRB L U kBE ok &
NTWiz, Bt s —HEENDOEFBESIL 186 (60.0%) THABEERIT
#1 (GR+ MD) X118 (36.7%) Thh, EFEEBEAETOLEFRREFIL22
Bl (51.2%) THRAREERIFFIL 136 (30.2%) ThHo7:o 2B, VFORENS
BIHENZODODI L, 4FANEECHEELE L THEMELERTH-
7o (R BEEFEICBILIERDOD 2 OERIVFERNDOERFEL L
CICHLSER/RRIZIALRER, RKENEORSEH L THERDTH VI LT
HBB L7 KEBOEFRIC N2 ¥ — 7 —HBBICHE) L CEREEHELE
NTEBH, FEBGLTOEBILAICMAT, FI8—D—AFLHNBED
FHUBIZIFELTVALDEEZ LN, |
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HEQ® [HIBFHENI NI 1 ] RECESE

L.
1. hROHGLE

D AED

AED of the next generation

Al th¥E

Hiroyuki Kakuchi

©~5 ¥ kg

Qkey words 1 B A7 4, CPRIER), PR#filh, #eiEs A7 4

AED DR

Y 2 F L8 LTO AED

19564E | 2R 4L PR A B O T Bl 2 s S, O
FABEN X B EEE L CoOTERMRMNEID TR S
NDHLEHhh, 19684 (2/5y 7 1) —BREN R Dl
MEhest, 19854E(2 AED AiBiss s, [RybO ik
V2R L C— AT RS & B IRANEREHEA~O LD 21
72o I I AT B BRI TS
BV kA5, AED I X ) BRI GEE O AT
e L FoR AED W, MEs o a—
FIZEHBHOTIVTY XL LB SIS
T &) AT L, — T RAYS 2R
MEEATZ B L IR an b THbBE, LA L
WA, RS ONEME EERE L, KE=fLIZ LD
HEEDEHZ T CH Y, AED (2 b /iR ki
Mz, EFEFELPERELTINIETH S,

LA L, Cobb &2k h? 7 hHiIZ AED
DOEME T TOTLEGEDMN J:ti,.b&bbirr i
LART LATRE S L a@mELAS
AHAﬁ4F74/%%Tﬁ$M%MﬁtHC£
<, ThFETED L5 CPROBEMNIIF SN
7%, Ik sF R, 41 AED 23ISR &
L COEE 25T <, "Chain of Survival"{I7R
Ehs, ORI, @F v CPR, @FUH=HIE),
@B IR LB 2 EIR T LRI, OF ik
b a IBICIT ) S o d W Bl ¥ AR
MO¥EEBELTHESINZZEPEENS, £2TC
S, INHDFEERIZBWTCKIECAED D
WTHAF S NMBHEREL I DWW TR 5,

Y OEIEAFE B AL F RIS AR R
fBES  31:1007-1010, 2007

LNEZEHIE (sudden cardiac arrest s SCA)
SEGT A 72 @12 UE e Chain of Survival DY)
OFHIFLB S AT LA~OERE AED (b L CIFF
BB *EHIs22&8ThHAH BHIETD
AED #IU0 Ihd 7 — 2 ZEHR Y A7 L08RV A
F L MBAHE TV D A — 7 — Rtk e {2
Ve LAL, 0L AT AIRERANOBIRIZBR o 7
VAFLTHLIENEFIEAETHS.

—7, MEARTZIILSHE LT, HEusEEiX
Ak L, SEEES L ENTH S, LD
SM{EHEF T AED S llAad b, EBEZoORRS
AT LIINA, HHTRSE LA LT, WHEL
M ZITHYI LA EZONSL. 612 AED
{Z global positioning system (GPS) % #lA&1
UL, HHREITERAL TS IAL, &
BRAPI Y B HETL &N WEEE 2 5, BTE
FIATIEHR S X A EFRY — EAAT T
A S TEB Y, RBEOWREEIZE . MUl
Lhbob b VBKEIRET S EDVTREL 2
h, EIEI L ZWMMEAHMEMERTAIET, &
NIEELBER S AT L0 lFEsN 5L,

F 73R4, AED OEMRIZ OV TIIERS Ry 7

A% ETCOFTRIZE ET oT0DEA, Lok biive
AED 6 B TGPS v A7 A - THERET
FUT Ly R oBEMEls ifE S b,

ZOLHIIBBEEEL AED U A I &
1213, HUBOBEGHHS X7 LIZKELHFE5TH D
EMIFEEND,

1007
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)% CPR #8814 % 720D AED

BECHEAHIELREIZLIDE, BN TLEE
WOTLEREDHEY L VETED YD 5.
BAEMIZIIEEEE L VgL, @R AY— FT
1Tv» (push hard and push fast), =& %50
DHBIZEL, EEBO L 25/ R LT,
BREEFHT LI ek onTnaY,
AEDIZZh S 2 8BPTAHBLHlAEGHLE LI L

T& N ETREREETEH CE LRI D S,

1. 70> 72—& LT AED

LB 7O bk LTiIFbTEY, B
BOHFEILETH L, EHIZHEATLEFSE

I ISR TR TV 545, fED AMEFEIHK
GBI TELIZEERIILTCORVONVEIRTH
Bo SHIIBERII—YBIEIZEDE WV CPR &
BRTAZ &LV,

Ty — EIRERHEO L X IIE IS
RWEL SR L CHEERMI TS AF LT
H5HH, WEEBOBIIES A FIoLh, (LMge
HFEOBERHESEL I EHSRE SR TS,
WA, AEDICZ Ty 7y — e a R L 7o2
BYREIN TV L. HIEFEEEFOLT, §iEED
LA RBEENLVENTH 2 0BT HLEN DD
M, SEESEER EF AT, WiRIC L Ay
TH 2 &bTlgEE Blbirts

2. REEBEELORME

LIET & b B o BB OES IR E RETSH
Do &K BIEBL N SN BIED T A N5 1
T, HOGWRHEEBEEXTTH ooz 25 T
IR T A2 AR IN TV D, ZHOENRY
AED I & D{R$ 2 L I3FHETH 2%, #BhEDVS
W EIIINIZLRAYH 5.

INBEBRTAIOIC, BMEA b RT
LRBETGEY Sy P2 X B TEE Y A7 A%605E
xR, BEOHA K54 Th Class Ib DHEdEL
N EERTHS

COREBEIZAED AHlAE LY LI EATER
X, EEEBRS I EOEBTCITONAEI LT,
W B EEOBEIEEMIL D - & LGS L5 ol heiEds
B NLE & IZEBIC & B EAF G BT Rk
BATEIAE & L AP TR R A { 2 SO EME D &
Bo LL, T bnEEEMAGhELDHIZIE,

EIZSEERRET, MEELEEAZITA, /N2 F
RERA N A8y FICBELEWIHIIT AR ED
[z sl 2 A S 5 .

3. DIERED 1 — RNy IS XFLELTD

AED

ANERAEE 70 b a M- TITH LT, Bk
W CTERHRADOEEZFML, Ho®Ey: CPR S
GHINIEHOME L Y BEWERFET HZ &
MR TH - 7o

WA, BRAEOHEY 74— KNy I TELY AT L
AEEE SN, EEHLSINL TS (Q-CPR™ sys-
tem, Laerdal Medical)- ZD ¥ 27 LI3E= 1
S IRMIEN R & R B/ RO EHIEE & M B R E OB
IZFEEMFoORIRATHERT 22 LT, EER
DOFES LS, EOERS LBEEINNZ, S5
KB LD PRI DWT Y T Y A L2 7 4 —
FoXw 2% LT NBY AT LTHDE, TNIZED
LgRE R B 7O bavh BB TO 74— F
8y X BEHMASETREIZ e B 2 & CEHREDHE R
FCEDUHEED D B,

ZDY AT AIBRERRRESITOITEN,
LIZZDY AT L% AED IZHARA L DL RS
41 (AED Pro¥, Zoll Medical), [@E#rIZEIRAER
TN TEBL, HEIHFESIN TS,

RN kB 21T 5 720D AED

1. EEahHiOTE % AED

AHA 74 N5 4 2 2000TL3HE O BRSNS
DA, BAICHNE LW es s 3E £ T
ST e IN TV, &2 AED ZHWTE
RUBAISHE T HE, BN E > 3 v 7 D%
DOFEBHRDITHNLE Z &0 6 L H % DMWY E
e, WEEHOBEBIIRAIFOENTE L
TWA I EAMEENLY, —FT, ZHEERIC
IBvay 7OBBIZEDPED a v 7 OFFED
U*BALLEDOWEXERBT L E, TOBENUITK
X\, FDH AHA F A4 K54 22006Tlkd a
VAr SRt DW)JM‘: BN, EHIZYayv roEiEER
DI EEAEITH 2 EAMERE N,

LA L, LD AED (OB I 2E 0 R0
REIZEBIRENZ L > TR E D/ 4 XE BTS00
FENZ2 e XD % BRVv. 20/ 4 X & FEHmY
[T A 2 & THEET D BRTTRE L e dUE, 26
ARSI e B L CZHgEEBIZL B/ A

1008 HBESE $3NEHFEIS 20079 R
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Ziz—ETH Y, TWIRTE DB HET
b & F EFE LWL TR TORTEY, EHRoW
HETEIZE

2. ©HE AED

BlEE 41T full automated AED & i, BEEANZA
BN, Sy FEEFRTD ELEREDS
Lav VETCEBINITILOTH S,

LR T XF REHEDT AED IS S &b

NBH, TNF THA L ) VB, BHEOFH,
f@fF, CPROT7 4 —FNv o033 0#
REATEEMLE I, HEIBICE A REECELITA
WTLI5—%% L $5I232B8) AED IZEHT
HiHEHbhs,

WELSY 25 40 AED OFIEDT

B kB %
EHT 57:89D AED

I F T AED (3— kLB (basic life sup-

port) & LC{bhTE/A, SHIZTRIGL
~DFETEA L= RATITODEFEF ] %n
Hiebl eNEBEND.

THHBEMEE AV THBTES G750 TR, &

FRIECHGRELr Y —2EDty b7 -2 % |

VERL L, RENAEIEIC £ 2 BREMZE S AT A (%
INANTLRAT ALy A7 0) ZREL, LER
A THR KERERLISOWIRE(RRT S LIEIBIHE
DOFATLAHETH S JAUT LD, BkE
YN 2 FRIEOFER - Wik & IR ERITA DR T

SFBIET, AT UL B EETAE LD

ETHABOEOM LENHFES L, —H, RITA
NI % 17V, R COGRIFEIOEILE
BABRIZT A ENTE S,

&AL ok, R E A 0F
FEDTHFREBREEINDZEH S, LB S
N A AIINA, SRR OBEHRIEE O T
BEETHD, MEDLHIIEFNLs0322
T—a rTIIEFDOEmEIIRANH L Z L0 6,
% DIFRE IR T HEFIAE .

IHEIELSERTAOIE, Ty Eh, sHE
70 kAN EoOf—R, ¥ a) T 1 DR, i
ﬁsz%:/x%z\tmﬁA IR ARE HIEE W

. BAREBIZARA KA AED %2 |uiE LT &fEo

VXTA%ﬁﬁf%utT.ﬁ BRI S AT

WTELUEMD D B,

I ORBRIICEEE ST LB ELHTEETH
AH AThNBEEIIH L THEER TV, TOHFER
Do HEEFEHIL, ELEL T I eI vy
AT LI YEHTH S - BIE, BREDOEEL T
Sy F A4 R L BHEEES T,
Y, INL AT AOIITIERERER 1T
ATAZINH T LPUETH S BIED AED
RO TFENRA =N —TEIZERY, FFOE
HOWVE L AN ITHON TS

HAREBBSEEI RO TL o &b HRLT
WARHITH B LA, —EOFT— FINEZEA
BT L/ ARD D RAF L EHEL, &5
oSBT OB T AT AL E#EL, HEe
FETHRD TN T EMAREE 2D IS TS
HI LT, HEOMEATHOMIL, Py
FrAREAMT I EAHFEEND,

BbHhIZ

AED 2B &N THSL2BEL EAHEL, HFR®
% { OWFTIZ AED B SN B X H I o7
AEDIESCAILBWTHADCEETHBHH, L1
Z L DAEHEGT H720121% Chain of Survival %
L NEEALRLDIIL T LEVH L. E5HIT, B
R7— ¥ DEBEITV, BRLTVWERALERTE
12, BRAIZBIT AR ige, EiE, REaEx &%
LAFEL TV CLEDNH S -

4% AED I3 S 2 oigex insh, fE
TEELEHREHEEBL L VEL), 1oL
LTHST 20 Cldk {, HRRPED L~ iZBwn
THEHGIB S XA T LORRERE UTHE - EAL
TV ZETELIIHGROM L2 HFET L2 L8
T&2. FOlHIlid, BBOERESITTRL
EEEOEBEL T LN LHAKE I X T4D1
2L LT RS- FRALTWLE HDLEEZ D,

[z  #&)

1) Abella BS, Alvarado JP., Myklebust H, et al:
Quality of cardiopulmonary resuscitation during in—
hospital cardiac arrest. JAMA 293 : 305-310,
2005.

2) Wik L, Kramer-Johanson J. Myklebust H. et al :
Quality of cardiopulmonary resuscitation during out-
of-hospital cardiac arrest. JAMA 293 : 299-304,

HRESE $3NEHIS 2007F9H 1009
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2005.

3) 2005 American Heart Association Guidelines for
Cardiopulmonary Resuscitation and Emergency
Cardiovascular Care. Circulation 112 (24 Supple) :
IV 1-203, 2005.

4) Milander MM, Hiscok PS, Sanders AB, et al:
Chest compression and ventilation rates during car-
diopulmonary resuscitation : The effects of audible
tone guidance. Acad Emerg Med 2 :708-713,
1995,

5) Berg RA, Sanders AB, Milander M, et al : Effica-
cy of audio-prompted rate guidance in improving
resuscitation performance of cardiopulmonary re-
suscitation on children. Acad Emerg Med 1:
35-40. 1994.

6) Yu T. Weil MH, Tang W, et al: Adverse out-

comes of interrupted precordial compression during
automated defibrillation, Circulation 106 : 368-372,
2002.

7 WARE EE—E RNHE ERBNEEE
WBUBRENRALTLAFI S ORREZTOHE
2B ¥ %0i%k ]-PULSE. B35 #HZEHFTAETE
##F, 2006, pp 62-64.

8) Recommended guidelines for reviewing, report-
ing, and conducting research on in-hospital resusci-
tation ' the in-hospital “Utstein style”. A statement
for health care professionals from the American
Heart Association, the European Resuscitation
Council, the Heart and Stroke Foundation of Cana-
da, the Australian Resuscitation Council, and the
Resuscitation Councils of Southern Africa. Acad
Emerg Med 4 : 603-627, 1997.
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o7l 2MEPFIRAEICE T SRS
SR L HEOBRHIL &

iE SRR TH]

BLRAH [HES 1 bV, BTE, WER, PHAE AR BUZZ DRI, BLU &
FOEF - KE  BHEES  A-LT7FLAZELEEAHKE] o 2BETRmT

HELIEE N,

LHIFEF>vy—HAF» (OHC), OHP. PC 70z ¥ -0 JT#fiix 34Ty

12 FRETY

REGHBEOELED TNTHREETFERLTEY Y,
T, BHRENEOEG Y THRINAE, HEE PR (BRTFETY,
*0B, FROICELVLELEETLABER REAOHMEKTHOIRRLIETVL

BBENTENET,
# 9 FERIEI0A 5 B(E)
ER% % T160-0016 M AUHHTHXISiAT35

BEZBAFEFMITRBAT BTN
TEL : 03-3353-1211 (i4962310) E-MAIL : hasegawn@sc.itc.keio.ac.jp

[ % &]
B B PRCI9EL0A 268 (£)19 - 00FREG
= B EREE SV

HEHMF MR AFEAISEH  TEL @ 03-3265-8111
WRAHEEA BB RS (TEAZEIPRESFMNFHERIR)
# & BHIFRALIIMYT AMES N HESTESRKAH]
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o4 9. HIEREMCYI—CHUDMBERMA

[FUHIC

2. E’_U) 10 ﬁ“(:-’u}ﬁl}\

ENfERSHR T Y—RIRMmEry 2/ —8Y

EBRFHARZ BTS2 25 - 7254 X—% (recombinant
tissue-type plasminogen activator | 1t-PA) TH AT IV T 77 — X EIEHEEL
PRI SN TTTIZ 20 WA AL (2007 £ 7 ABAE), BN TOEE
b 7.000 kR 7. COH, EEOI T ST RIS, EEE
OB O ER A D % v EMERE ST, b0 TLE
UAZIZ A0, REEEABERQ CHEICHKICOWTOAEE LK
LT&7. ZITid, t-PA BHEREOBIC T HIM 5 L TCOB%E R 5
TH»9 10B%[HT 5.

M1 EQKRDIFERIICRD KL ?

MARBEREEDORE, ThbbTIAIVF YR TIAI VIIERL
T747) yOnfEErED, IENORNMBEZEHTLI L2
ERIE, TOBFRICRSBELAHEIE T 4 7)) VIR EERD LA
D REAE % B 0EEMERETH A ). LEEMERE X HEHEY
FERDZIRFIET 5 2 L% <, MMOFEM & A THAE 3 BRI
ZYAREME . RROERFEETH L LEMENE, HEBERO.L
BRTHESNBEEREINCHET22L0%0W. 0L hBELY
V770 VIEREZTTVAIRESEDH D, BRARBELEID S L
BFICEE M MRA (PT-INR) 22 CLENSH L. T 0BEMMNERESRE
R EOREERZZE LT, RAD S OBEEIUL LITLITH
HTHH., ZORMIZRS Y, BIRF L5 BEOENERICIL, %
ERE—HRABELRARARSEL LD, HEKRBITEETHLEN
H5.

FEG] 1 I REECHE N SR RRE 2 & CRIRERE L, EBEEO CT TR
REIMPr B % 580§, MRIILAEAN W (% (diffusion weighted image | DWI)
TR D S I L2 T TRV EEFHZE R 20, MRA TS
RIEENIRACEEE O AR g TPAZE L T 7z, s KRENEIIR AR o o g 3B
M HEME, WV LOHOMEL, ML THREBERENRIFTHY, 0

e .‘
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92 ColioflicEm | 9

EBERFDWI HRTEFMRA BRIEMRA
EMCARORHAEN EMCAIKTFEREAE EMCAOBKIE

751%

IDVE MR EASAE

BEERINIHSS: 12

37 8B%mRS: 0

W{gnmboTELZEMETS (LLTREL)
DWI : ILECGHEAEE, MCA | PRIEEIR

FEG b Fe S T B 21 C NIHSS 3 &5, 24 BEfffiIc o gicdes L7z, &5
24 BE R ICEHERNBILBEN G W E 2 FEE LT, ~/8) UEREHE %
L, BEICOLV T 7 YHBRNBITLT, BEETFH L.

R 2 EERSEEOZVEHICEIDIH?

HABZEFFERI L B EIEREES [F2v 7)) A ] TOESED
124 rt-PA BHERIE AT O RE TR WA, EEERSHEPEL 5 BE
DI T 2 &A%, EESOMH T L IREBITEED 715% (34T
LADEBERSHEAAELTBY, HEBEUES L U THEIA LER 1
b, FEH7s e, 37 AN ERE U REEORETE, Pumte3ERE +
EV), 3ONEERSHEEFAL VS, MEEIBHEIL, B
FELLTWY, TO3HEBYETHEELRRET AT HEAYE V.
BEHRSEEHENL WAL LIEBREFHOLOTIE R, ERFENEERLS
W& RAEFEIISSHh LVWEETHIUE, HARERBIIGETE
ATEwERS, FoET HERSHEO ) bESMEIL, RKEED
BENAILoTUEL) AHLLVEETH D, BFEHICKE -2
TEEBA BT L CHEBICED. REBOMESERER L, REPRES
% 24 BEMLUNICO MEDPEE T 5 2 &AL, WBEREDONA F VA ¥
R R OBIE I EEIT) .

FED) 2 IXREERHANER R, ECEREIE L, 2R ) Emok
ThHb., BIEMOBILENEL, T/2CT TORMBEMEHIE, ~
— AR =N —HEZIAAREBED 728 MRA TOFFMIATEEZAHS, Lk
LRBER CHENRMELRINTE, BER 108 D THFERIBTETH -
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9. ENTERSmTUI—CBUBARME

o™

EReRSFCT BRRECT Jeapt=ch e
ASPECTS 958 BEOHIREL R=AA—H—HEZIAHE

1R

IDRMERESAE

SRFEERINIHSS: 16

37 B#mRS: 1

b

ASPECTS .

Alberta Stroke Program Early CT Score

7 ERWERDSER - DOT, BEICEA o, BRERIC,
BLhWELZDOZ. —REICIBEHE TSR ROEEN MO KR
VT EEION, BEETCEEBICELINETHL, L0
Th, FEROBEEFBEFETL TR WEBERE I ITRERIEL 6D
HbH., FHMOARTHEHMIGEEZMETHOTIERL, MOLED LG
L CHELAEZLDRETHA ).

BRI 3  DEEBORVESCES EH ?

MRBRBEOREN 71 7)) VIIROBHRTH B L7z, Tl
DEEMEREDINCIEIERDENL A THA I H»? ERNOEERK
BWTHN O REEORE R 7)) =) IClb S TIEETEETH 5
ERLTWAE, Z2Tid, LEMBIZ EOBRBBP.ERZ R WER
HEEOHEFLBANT 5.

FEF] 3 IZLFECAHTER B L T8RRI L, MRA TOHRXREIR
SHAERR 2L b ERUBFE LM -2, ARBOBETHR
BRSO GEREBERO o7z, REEBE R CHER KBRS 5o T8
TI— 0 kB, TINLOERELBMI LA, ZOMIT r-PA 55
WERFRESLRETE b o7cEBHIE LT, ARBICHEHE SN/-HME
HOEMENCINMILEEY» b OHFRUEMERELR EVH L. BEEHO
RoNABHECERBEEZRAETAZ LI LITLITREETH Y, &2
N DERD, TATY) VHEIAEMIEIEDLLT, @t EZTL
WTHA.
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i 82, T D A0 BUCENT 97

RBEEFDWI BEREEER
EMCAIO R R ABIROTBHETS—2 (BIFME—I)

721% BiE

Z D DNEE
(RENRFEIERERISAE)

SBTEERINIHSS: 17

371 B#mRS: 1

B 4 BEIRABOBBICEINED?

[EIERRIEET) Tid, r-PA BHEREIZB T 5 Rl EFMOBRENLR
BEELLTWwA, Zhud, ERSOBRRINLERE T fFl¢ 3 I 8%
REGL, BWEOFAMELHEHRL 2L THD. ERIZCT TELT
WL TV TR, MOEREOWRIRFEEL 2 22w, L
LEIND%  OiEikiE MRI 22, MRA 2 &0 HELRI[ATIT-T
COBRFRIIRUIER PR v, IERED ) BRFICHEL 2501,
WK, NEBR, 2V LPREBRERBOMETSHS ). FAFO
FAZEIHEHRETERETO2L2VOBETEH TR TH L. ILHAK
DFER, BFENERETOERBELEV LAFMONTWA. HIEL
7z BB 56 BIOMRET TS, WK ~ P RBMBIIRELIOAE;BETFEA
ROBELGHERTF L 2ok, MEOHSE (EMr, mts) 28
H 5 rt-PA BHERIEDSRDY LIV, BRTRED AR ERD 2.
BEBITRABEIIRMETOB LV OIERENB O FET 5.

TEB) 4 IEREBEPENEFME LR ETRIRREAEL, REERD MRA TAE

1l

EETRFOWI KEREEFMRA Bi&IEMRI
EREMORBRI ENTEEIREAE EMCADIEE

721% B¢

ZOMOMES

AEEERINIHSS: 23

37 B#mRS: 4
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9. EMERREEYS—CBURARME

NSEEIROFAZEL RO 7. BEFERE TERNEEREETILEBE M
BTEINN TV, CT, DWI TOREMEILAE{, BAERE 2 BEEUAD
TRIEBIGDSTTRETH o 72720, 1t-PA FHERE L EBIIT - 1205, HE

CBRINEHREEREY Y, SEOMEZIRLL.

=5 MERABERDEVERBICHEINEN?

MRA THREMRDMEZ RO LR WERIZIE, t-PA EHEREIIERTH
AID T MEMROMEZZOLWEZEICIE, $TICHERELTLE -
2B, SAEIZETH HH MRA CTRIZEEML % 57l LEE W6, 3 X U/
BhAR (ZEHEM) BAZEOFINEINE, EFLOMERTIE, 20 L) 26
WCOHEAIE LT rt-PA BHEBEEZToTWwA, L2 LER L 2089 %
AR BB IR AT ER LR D BAZE & WERR L 72BN T, RERGEIEEL ¢
55,

FEB 5 \XEALR R (pure motor hemiparesis) THJEL, LWixT 2~
FAEE L Z 2, t-PA BHEBEL T o7, IGHEH THRA T NIHSS 7 S0 F
TEELD, BHICIZ SICEELL., RRNEEEOY A XY
&, branch atheromatous disease & WS N7z, MBMEHEELEZ S
NAEFNIIEBELIT o 2RI, Vol AR LZ-ERDPEEMO S B2
BEET LEBRID 2 v, R ORE R SR M/MUEEIZ L -
TIDEHIRYNT Y FREZFHEITONLE DS LN, BRSO
$H& b rt-PA BHEEERRE 24 RE DA EELZZE LA, 770
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Abstract

Background: With the recent increase in the use of anti-
thrombotic therapy, intracerebral hemorrhage (ICH) has
been found to be a common complication. We determined
whether the use of oral antithrombotic therapy and the pa-
tients’ preexisting comorbidities were predictive of cerebel-
far hemorrhage (CH; previously reported to be associated
with anticoagulants) as compared to other ICH, and whether
antithrombotic therapy affected the clinical severity of CH.
Methods: A study of 327 consecutive patients hospitalized
in our institute within 3 days after the onset of ICH, including
38 patients with a CH. Results: CH accounted for 12% of all
ICH, 75% of which occurred in patients on warfarin therapy
with an international normalized ratio (INR) for prothrombin
time >2.5 (p < 0.0001), and 33% of which occurred in patients
on ticlopidine therapy (p = 0.017). Warfarin therapy with an
INR >2.5 and high blood glucose on admission were inde-
pendently predictive of CH as compared to other ICH. In ad-
dition, previous ischemic stroke (p = 0.002) and heart dis-
eases (p = 0.018) were more prevalent in patients with CH

than in those with other ICH. The number of major arterio-
sclerotic comorbidities and risk factors was also indepen-
dently predictive of CHrisk. Conclusions: We confirmed that
warfarin therapy with an INR >2.5 is associated with CH. Pa-
tients with CH frequently had arteriosclerotic comorbidities
requiring antithrombotic therapy that can complicate their

acute management. Copyright © 2007 S. Karger AG, Basel

Introduction

The use of oral antithrombotic agents, namely oral an-
ticoagulant and antiplatelet drugs, is widespread for the
prevention of various arteriosclerotic events, including
stroke and certain cardiovascular diseases [1, 2]. Of the
various antithrombotic agents, warfarin increases the
risk and worsens the outcomes of intracerebral hemor-
rhage (ICH) [3, 4]. The contribution of antiplatelet ther-
apy to the risk of ICH is still controversial [5, 6]. Recent-
ly, we have reported that in patients with ICH, prior oral
antiplatelet therapy is independently predictive of clini-
cal deterioration, including the hematoma growth, dur-
ing the first 2 days [7]. Prior antiplatelet therapy is also
predictive of 30-day and 3-month mortality after ICH (8,
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9]. Thus, ICH is an important complication of both oral
anticoagulant and antiplatelet therapies.

Overall, cerebellar hemorrhage (CH) accounts for ap-
proximately 10% of all ICH [10, 11], and hypertension is
the leading risk factor for CH. Anticoagulant therapy has
traditionally been considered as another important etio-
logical factor [10], given the data reported in previously
published articles [12, 13]. In several studies, there was a
high percentage of CH (14-38%) among patients on oral
anticoagulant therapy developing ICH [13-15], while in
other studies the percentage was lower (1-6%) [16-18].
The precise contribution of antiplatelet therapy to the oc-
currence of CH has not yet been determined. Given the
current prevalence of arteriosclerotic diseases and the
consequent use of antithrombotics, it is necessary to fo-
cus our attention on the relationship between CH and the
pre-existing use of anticoagulants and antiplatelets.

The first aim of this study was to determine the un-
derlying risk factors and comorbidities, including the use
of oral antithrombotic therapy, which were associated
with an increased risk of CH as compared to other ICH.
The second aim of this study was to determine the effect
of antithrombotic therapy on the clinical severity of
CH.

Methods

We studied 327 consecutive Japanese patients, 197 men and
130 women aged 33-92 years, with nontraumatic ICH who were
hospitalized within 3 days after stroke onset in our cerebrovascu-
lar center between January 1999 and February 2005. Patients were
identified using the prospectively recorded database for all the
inpatients in our institute. Patients with ICH due to aneurysmal
rupture, vascular malformations and with hemorrhagic transfor-
mation after brain infarction, as well as those who hemorrhaged
primarily into the ventricles, were excluded. Patients on throm-
bolysis or intravenous antithrombotics including heparin, those
who were pregnant and pediatric patients were also excluded.

In all patients, ICH was verified on CT scan immediately fol-
lowing admission to our center. Thelocation, number and volume
of the hematomas, the presence of ventricular bleeding, and the
time interval from ICH onset to CT scanning were documented.
ICH volume was determined using the ABC/2 method by neuro-
radiologists blinded to the patients’ clinical histories [19].

Warfarin was included as the target oral anticoagulant and
aspirin, ticlopidine and cilostazol (a selective phosphodiesterase
inhibitor) were included as the target oral antiplatelets. During
the study period, clopidogrel was not commercially available in
Japan.,

The following patient baseline characteristics were assessed:
gender, age, previous symptomatic ICH, previous symptomatic
ischemic stroke, hypertension {systolicblood pressure (BP) =140/
diastolic BP =90 mm Hg before ICH onset or history of antihy-
pertensive medication], diabetes mellitus (fasting blood glucose

110 Cerebrovasc Dis 2007;23:109-116

=126 mg/dl or positive 75-gram oral glucose tolerance test before
ICH onset or in the chronic phase after ICH, or 4 history of anti-
diabetic medication), hypercholesterolemia (serum total cho-
lesterol =220 mg/dl or a history of antihypercholesterolemic
medication), current or previous smoking, alcohol consumption
=2 drinks/day (=150 g ethanol/week) [20], heart diseases (in-
cluding arrhythmia), liver diseases and neoplasm. The number of
major arteriosclerotic comorbidities and risk factors (previous
symptomatic ICH or ischemic stroke, hypertension, diabetes mel-
litus, hypercholesterolemia, current or previous smoking, and
heart diseases) was also assessed. On admission, the systolic and
diastolic BP, blood glucose, total cholesterol, platelets, fibrinogen,
activated partial thromboplastin time and the international nor-
malized ratio (INR) for prothrombin time were determined.

The neurological deficits on admission were evaluated using
the National Institutes of Health Stroke Scale (NIHSS) score. Ac-
tivities of daily living before and 3 weeks after ICH onset were
assessed using the modified Rankin Scale score.

Continuous values are expressed as means £ SD. The clinical
characteristics of patients with CH were compared to those with
other ICH using the x* test and Mann-Whitney U test, as appro-
priate. Two-way factorial analysis of variance (ANOVA) followed
by Fisher’s PLSD post hoc analysis was used to analyze the sub-
groups receiving warfarin, antiplatelets and no antithrombotics.
To identify the independent predictors of predilection of ICH for
the cerebellum, we did a multivariate logistic regression analysis
using the clinical characteristics that showed a statistically sig-
nificant (p < 0.05) or a marginally significant (0.05 < p < 0.1)
relationship with CH as independent variables on univariate
analyses, with adjustments for gender and age.

Results

Of the 327 ICH patients, 38 (12%) developed CH, 180
(55%) developed ICH in the basal ganglia, 84 (26%) de-
veloped ICH in a hemispheric lobe, and 25 (7%) devel-
oped ICH in the brainstem.

With respect to baseline characteristics, patients with
CH more frequently had previous symptomatic ischemic
stroke (p = 0.002) and heart disease (p = 0.018) compared
to patients having other ICH (table 1). The median num-
ber of major arteriosclerotic comorbidities and risk fac-
tors was 3 (range 0-6) for patients with CH and 2 (0-6)
for those with other ICH (p = 0.0003). On admission, pa-
tients with CH more frequently had a systolic BP >200
mm Hg (p = 0.035) and had a higher blood glucose level
(p = 0.0002) than those with other ICH (table 1).

Twenty-four patients (7%) were taking warfarin, and
5 of them were also taking aspirin or ticlopidine (table 2).
The admission INR values differed between the patients
with CH and those with other ICH (CH 2.50 ® 0.82 vs.
other 1.87 * 0.59, p = 0.042, fig. 1). Sixty-six patients
(20%) were taking oral antiplatelet agents daily before
ICH onset. The indications for antithrombotic therapy in
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Table 1. Clinical characteristics of

: : ‘Cerebellar Other _pvalue
patients with ICH hemorrhage -hemorrhage:
(n=38) - (n=289)
Baseline characteristics
Male gender 23 (61) 174 (61) 0.970
Age, years 7010 6712 0.114
Hypertension 35(92) 235 (81) 0.099
Diabetes mellitus 11 (29) 50 (17) 0.083
Hypercholesterolemia 12 (32) 53 (18) 0.054
Smoking habit 16 (42) 118 (41) 0.894
Alcohol consumption 7 (18) 67 (23) 0.503
Comorbidities
Symptomatic ICH 7 (18) 31(11) 0.164
Symptomatic ischemic stroke 15 (39) 53 (18) 0.002
Heart diseases 13 (34) 52 (18) 0.018
Atrial fibrillation 7 (18) 27 (9) 0.085
Ischemic heart disease 5(13) 21(7) 0.207
Liver diseases : 1(3) 19 (7) 0.340
Neoplasm 4(11) 30 (10) 0.978
Number of major comorbidities and risk factors
Median 3 2 0.0003
Range y 0-6 0-6
Physiological status on admission
Systolic BP, mm Hg 182+38 176 32 0.259
Systolic BP >200 mm Hg 14 (37) 62 (21) 0.035
Diastolic BP, mm Hg. 96+ 23 951+ 16 0.650
Blood glucose, mg/dl 18895 144+ 64 0.0002
Platelets, %X 1,000/pl 235+78 21074 0.058
Fibrinogen, mg/dl 351116 326£ 108 0.239
APTT,s ‘ 292164 31.2*16.5 0.495
APTT = Activated partial thromboplastin time. Figures in parentheses indicate per-
centages.
e et s T Gm owe e
. hemorrhage hemorrhage :
fn=38) (n=289)
Warfarin alone - 7 (18) 12 (4) 0.0004
Warfarin plus aspirin (81-100 mg) 0 , 4(1) 0.466
Warfarin plus ticlopidine (200 mg) 1(3) 0 0.006
Aspirin alone 4(11) 38 (13) 0.650
Ticlopidine alone 4(11) 8 (3) 0.017
Cilostazol alone 1(3) 2(1) 0.238
Multiple antiplatelets 1(3) 8(3) 0.961

Figures in parentheses indicate percentages.
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