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( Early neurological deterioration represents recurrent attack in acute small non-lacunar stroke )
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EEZBIIRICHEET 5 FIPHDLH D WIETEED 15mm LATFD
MMEE AT, 57 /M EE) 1 TnbWws 50 T HEE (FEREE
BROAZEICE D 15mm LU TFO/IMERE) SEREENMUTED. [
CoiceEszo6NBZENE0NN,. ET T FHMEEZLH KIKENR
DEREED B WIEZTNHSEBTI2RESEER FEEERK) DA
BILE->TEL /-0, TORERFIIRLRDDDEEZISND,
AHRAEO BT MERFES I F/MEBEORER L O HREREED
BE BLUOZOREZHSNCTDHI ETH S, 2000 & 1| A~2002
£2 AETICRER 7 BUNICERAR & - KN ERE
BE (404 4) TMRIZHRTUAZIS6HIHR, SV F/IMBEELE
Z 5Nz 46 BlExHE Ui, BIERT HUNOMEEREEDORE
L DR HEERY,. EEEHO2HIINEL. INSD2HOE
REFICDWTHBRA 21T /-, MREMROFEIZIE NIHSS 2/
V), NIHSS score T2 SLAEBINL 7258 ICARERAMEER L 7z & f
iz, WHEELE46FIH 66 (13%. BEFH) THREEMRBEN
RHLN-, FRERBBREIREERI3IE1IS5H (2-6 H) TEDS
Nz, HRERBEEZRDLHIIIZ2TRALCHDERIEELLRD D
DEMIRIFE D D WLREBZSHL Tz, BEHIIBWTHEE
RIEERICMRI 2B L A 72 5 619 4 §I TIZHERGREE MRI

(diffusion-weighted magnetic resonance imaging: DWI) 1T THi7=72/I\
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Summary

The aim of this study was to identify the frequency and possible pathogenic
mechanisms of early neurological deterioration in patients with acute small non-lacunar
infarction.

We studied 46 patients (35 men. 11 women: age. 70.3 = 10.4 years) with acute
small non-lacunar infarction. Small non-lacunar infarction was diagnosed using
diffusion-weighted magnetic resonance imaging (DWI) as being <15mm in diameter
and located in the cortex and centrum semi-ovale in the middle cerebral artery territory.
The patients were divided into two groups; Group D (n=6) had neurological
deterioration within 7days after symptom onset, while Group N (n=40) did not have any
neurological deterioration. In Group D. the interval from symptom onset to clinical
deterioration was 3.3 + 1.5 days (range 2-6 days). Blood pressure on admission were
higher in Group D than in Group N (p<0.05). In Group D. four of these five patients
with follow-up DWI had new acute small ischemic lesions in addition to the initial
lesions, indicating recurrent attacks of brain infarction.

Neurological deterioration occurred within 7days after symptom onset in 13%
of patients. Neurological deterioration was frequently caused by recurrent infarction

detected by DWI.

Key words
acute stroke, small non-lacunar infarction. DWI, neurological deterioration. recurrent

stroke
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Rz —ILODRBRAERE, BYERSBRE Y -ARMOLERM. RRE
ShiB L, FHAREE. KNQMEEB IUVEERZELE LR SmEda
EFRFE P - MR FHEBEERAREDFREZOER. RS VEMERS
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MRI: magnetic resonance imaging

MRA: magnetic resonance angiography

DWI: diffusion-weighted magnetic resonance imaging

DSA: digital subtraction angiography

ICA: internal cerebral artery

MCA: middle cerebral artery

TEE: transesophageal echocardiography

NVAF: non-valvular atrial fibrillation

AF: atrial fibrillation

PFO: patent foramen ovale

NACSET: North American Symptomatic Carotid Endarterectomy Trial
NINDS: National Institute of Neurological Disorders and Stroke
NIHSS: National Insitutes of Health Stroke Scale

mRS: modified Rankin scale

TIA: transient ischemic attack
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5. FEOEREBH

5-(1) REGEIRD/IMEE — ST FTHELIES T F/MEE -

HEE&Z Na. BHE. SRR EOERZBHIRERICEET S 1Smm AT
D/NEZEIL small-vessel disease ZFERRETHI I FHEEL T, IR<HZES
NTW5S, ZNICH U TERKREBRTIEZ 7 FEELEUTSEMARLBLIT
REDO/NMEE (S F/MEE) 1. PARIMEINR (middle cerebral artery: MCA)
DEERS D WIEIREZBIRT O ERERLOERTIAEMEHREL D
EBRINAERICHFEET S 15Smm NFO/NMEETHS (K1), BAF. I/ F4F
BERT U F/MEBOREL R, HERIIDVWTIRRS,

SUFIEEES I F/MEEDQBUSAEL T, #£IZ1D 15mm AT OKIEET
HdHTE, 2 MRERENHBRNBETHL I ERENEITENS, INEDHE
PRICED. BROBRGTRRTBICEZSNTNAREH L2,

50 FHEEITER 40~500umm < 5W\WOE—DOFEMEBEIROAZED L LIKR
EUHRENERTHEEEZALNTWS, EREFEHROMBEREEL L TR
microatheroma . lipohyalinosis MMH SN T WA N, EREREZT VY FEE TIZ
microatheroma DFBENE <. lipohyalinosis IZ& 5T 7 THEEIIEERETH 2
ZEMZN, Thabb, EEED T FHEEDL I microatheroma 12K % il
BELEZSNTWVS,

THRITHLT. 7 F/NMMEEORERFIT. FHNBRFELEBLUERE
DREBEODEHNERTHD, INCEZERFEELUHERETHDEEZS

NTWha,
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CDEDXTUVFTHEEES VT /MEZRIHERDBZ . RFITNERET

HBEEALND, |

5-(2) $LE(5RA MRI (diffusion-weighted magnetic resonance imaging: DWI)

P #5ES MRI (diffusion-weighted magnetic resonance imaging. LAF DWI) i3
WEHD MRI BEICHWSND A E S T a— /NI A RFIFITE AR ERRES /L
A% 2 EEMT I ET, SEEETHOKS FEBEEHEZERELZHDTH
%, DWI T, LHEHENMEVERIIEEES (H3). LHEHENS
WIZERKES L%, HHESZEEI{LL /2B D% apparent diffusion coefficient
(ADC) & XU ADC ZEBILL7=HD%E ADC map EIER (K 2. &), HNkE
FRMW TITHME T 2 >R > TR O RE R BB R DB I L B Has
SHINANDKOBE), WHOSHMEELZIE (cytotoxic edema) BLUE
NUTLES MAAREIBROBR/MEARE Z D (K 3), £D#HR ADC ETFL (K 2.
), BERREISEEFELTHEEZNS (K2, A,

EEERMEYO DWI OBRGAICED BRESBSMES B+ ~EFRLURN)
DOREEMFEROME,. FEROFEOENNEEE Lo, TDK I REFHIC
&0 DWI [FMREMFRHREREDBBMEIIREDOEICRENDIEANHFEN
T3, —4H. ERKFLNTVRD - ZHEEDORERAICBNVTHRER
BREZRELDDH D, FDOVEDELTHEDOHET—THHDIET VT
INEBENHTE5NS, M4BLUS5 TSV F/IEEERD MRI TH 2, FEH
| Tid DWI I TEFIIAHPOIT/NMEER (RED 2520, RUEHIMIEZE & 28

XN (K 4. B), [FERICEBE L FLAIR. TIWIL, T2WI Tid DWI ERD 5
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NH/MEERBREHIN TS, mAENREREZMH D729, FLAIR, TIWI,
T2WI DA TRMERE W T 3RETH -7/ (K4, A, C D). EH
2 TIE DWI K TEFRMEBMREIRICEZREICHESR (K 28D, 2HEH
REEZEENZ (K5, B). FFIZRE L= FLAIR TiX DWI LOEESFE
D—EPFEHEINZDHTH o7z (K 5. A). TIWIL, T2WI Tid DWI EDJR
Ri3HInTnian (K5, C D). INSHD 2 EFIL DV IZE > TDHE
WIEBETdH o 7z,

INSOEFDESIT. DWI BERISA S NS LENZE. EERZENART]
BETHOLEANRD>TZbDEBDN, ¥5 U7 FH/NMEEDZENIZ DWI 13FRF]
REZEZ BN S,

5-(3) MHAEE R ORI REE

EZRHRIC BT 5 MRERDEBREIL. BROBRFIZBVWTARALZANE
SBEOBRBEAFHRECELTRELMETH D, —RICHKEEAETICBT
LZHBEBEOHEEOHEEIT 20402 TH 2D EWME XN TS, European
Cooperative Acute Stroke Study (ECASS) I Tl 37.5%DEHFI THRIE 7 H LANIZIE
BEEEZEOLELBEINTBY. TOFERITEERICHESIMFEICLS L#
EINTND,

BEESMEIC BT 2 HREREEORFIIDVTHRESIN TN HDOD,
TOBFEIREPEE TR, IS5, BRMICHREREEZEZIARMED
HLEEEZTHTAIELIEIBOTRETH S, > T. MOEREDERIZS
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WT. WEEREROMREREBORE. BFEHSMNITEZ LIIED
THEEIRETDH S,

AR L7257 FHETRRERAOERBEOHEIL 24~362 L mEZNT
BY., HEOBFELLTH/MEROEE, BERFEL TERROSHNERE
INTWDB, —H. k7 FHNEZORHBOBEEII DLW TOHRELRL., £
DHEEBLOCEFRIAHTHS. LrLanns, £S5 7 FH/NEENEREESF
TRETAIENENWIELD, FIRIIERENREZ 5 Z &Ik D ARERN
BMELTWAZEMRFELTHITHNS,

5-(4) BHFEOBEH
LEDOEDOBEREIFEZL., CNETHEHIN T AN ST-2EHES I F
INEEDORERHOMBERMEOHEEBLIWHREZHOSNI TSI E2HH

ELTEBRZITO 2,



6-(1) X%

2000 £ | AM S 2002 2 AOMICRER 7 HUNICEMBERGEHR > —~
REABR LR MR M EEERE (404 £)TMRI 2T L Z 72 356 FlF,
S FNMNEEELZHINz 66 (B 356, & 11§l FFEE 703104
) MR, 46 BlEFRIER 7 HUARNOMRERBEEOREIIL D BEE.
FEEEBHO 2 HIIELRNZTS

6-2) 2HHIET / F/IMEE (acute small non-lacnar stroke)
BUMES 7 FNEE CATFIES V7 F/IMEE) IZUTORIITEHELRE ()
DWI b, BHEHOBERZEDD. 2) HEROEN 5mm U TTHS. 3) &
RIIKEDDWIEEIIAFLICTHT D,
HARE. NE., #k REROEERISVITEELEASNZDO TR L,

6-(3) fHAEFERIRRA

AR ZE BB 2 o> A BZiF B JE I National institute of Health Stroke scale (NIHSS)
ZRAWTHEZIT> /2. NIHSS BINEZERMHEE OMRENEEEIIDONT
FEANDEERRIEZ N E LB F AT =)V THS, NIHSS & 11 H
H. 2 RERAORAT =T, ZENEVWEEETHD (X,

R EAEE SIIRB. RBAE® 7 HLAWNIZ ABERE NIHSS score &N 2 &



DIEBIMUESEE Lz, S50 EREBEONS —%&(1) ERERBE, 2) B
BRI, 3) SHEMED 3 VN — T I EL 7=,

BB ERIFIE modified Rankin Scale (mRS) ZHWTHHEZ{To 7. mRS &
Grade 0~ Grade 5 £2TD 6 BEEDOFMA 7 — IV T, Grade B LA B, &R

ARTHSD (E2).

6-(4) EHEF MRI

26| TRIER 7 HEAAIZ MRI #&&%17->72 (FJE MRD. MRl Q#R&IZIE
Siemens MAGNETOM Vision 1.5T Zf ., 2#iZ DWI, FLAIR (TR/TE, 9000
/105) #HEfT L7=. DWI i3 Motion probing gradient % x-, y-, z- @ 3 HHEIIH
V. bfEIX 0 mm®/sec BLILN 1000 mm? “sec & L7z, Fix, BEP. REH7
HELARIC ABEEF NIHSS score &b 2 LA BIEML . FEERENBELAEEE

2 5 NTFEH TIE MRI DB ZETTo 72 (follow-up MRI),

6-(5) BELEFRBIOFHIHE

fEREFEL T, BME. BERF. SELE WEOFEEZRFAL/Z. &
EDZEIT. NHEHME=160mmHg /=13 H5R M/E =95mmHg AAFAERGIC 2
B EEHEEN/20D, HDWEREZENRFDOED & L7z, BERMAIL HbAlC
2 6.0%. £EROMBERETENRSZWIEAR) CEHRFPOBD, HiF

MAEIFEERFMEL L AT O0— )L E=2220me/dL. X/zIdEIEMEEEERNR
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FOHDELTZ,

FRRIW LR D D B0EBIL. LEME (atrial fibrillation: AF). RTEEFEZEB K
ORI OB, IREROEE. ODBERNMEOEE. IIFTLEEE (patent
foramen ovale: PFO). (LMEFESR. U FHFREE. HEBEMHONEL X—2
A—H—, ERAICLDRERME L. ZNSDLEREBORBD:ZD. 12 &
ELOBREERMOER (224 i) BLOEMEE LT I —KRE (transthoracic
echocardiography, TTE) Z£#(iC. BREBE LI I —KKE (transesophageal
echocardiography, TEE) % 30 fi] (V8ZEF 5 . JEHEEE 25 #) ITHETL 7=
TEE WETHIZDNTIE. RBRESHEREOFELHEL -, KBIRESWH
FERZIL. TEEIZBWTEE 40mm LA EOWIERE 2 W KBIRSIICET 2
HboELlz,

FEHIRFLEDFMD-, \WHROEL I —KREELHIC. MOLEEEE 6
Bl HEFT U Tz BB EIRAREICIT ATL #L(Bothell, USA) # Ultramark 9 HDI %
EAL. 5-10 MHz OFfFERAWT B E— RBLURsREE2fT-o7/7-. &
BRICBVT D RFEEIL NASCET OREMELRFEH L /-, BEHRE SRR NASCET
DHEIET(1) 70% LA LOREMFE. (2) FAZE. O) BEFRERDIHEICH
AIRSEEIRIRE L2 L7z, NASCET 70% LA LOMENBLEDZHENT. WMmE
BEREFMAEFLZIBEIOEL I -—RREITB W T, LU 05 3 E
200cm/sec ALETHHT=HBEE L. Ml EEZ I TINEALD B F O KRR %
YN DOH—ETERL, A1 R Y — 2R ITESETURNLEEKHO N T—
TNEEBAL., BRTTHT—FN 2 BN LT BHME ORMIABET S &
DITHRIEL =, MAIOREHIRK. NEER. HEHIRZEZEZ L. Biplane digital



subtraction HEZE AW TEARMICERH SMEO_ SN S|EL 2. 2B, K
EEEMITICHRLTIE. BERADLIIBEORE (RHBRELLETEAMN
HETEDRRITRVWER) 1. REOLERLAEREOHEEZHAL. Z0
FENGESNIZHEICOAMMLEEEREET o7,

BRENFEHKBRBREOR BIIMKME SR H 5 1 I1& MR angiography (MRA)
ICTEMEL 7z, BHENEBMEMICB I 258 BRERRE LT, ROEEET
DWI LOEMFRRZEFRT 2 EHRMEMRICEET S0%ULDHED 5\ IZE)
ARFEILMEDBAEEMEDIB A E Lz, MRA DB % HEIT L 7-HEF TIEATE O mk
UFIZH LT S0% U LDl S 7 FIVigdd 20k V)L o—kgig %
ROBEIAREENRES D L L. MRS 7N 0@ e ZFORBAIDMm

T TFINEEERDLEEEHESL LU,
6-(6) FRETFERIFEAT

AT RITIZ, BELEBRO /NI AM) v IREELTLREBLY
Mann-Whitney @ UARTE. /XT A MU v I7BREE L T unpaired t REZH W/,
ﬁﬂ@\%ﬁﬂﬁm3751—5—77ﬁ\&mWinOm,WM)ﬁmh‘
p<0.05 ZFEZHD EL .



7. ¥R

¥ FINEEEBHEI NI 46 FIOHIE MRIIZHBITHEERIT. 32 4TS
RUEREZRD, B2 UHIIIE—RRETH 7. T5HIT. BE—REZEDL 14
i, 7THIZREICHFEEZED. KD 7 FITIEREIIAFLICREZRDZ. %
RERBERD 32 FITIE. 7 HlIIREDOHIT, 7 FIEEIBAPLDOAITHE
2RO, %5 BHATIIREBLVCHIIHPLOMAITHREEZRD -,

FENEBRMEIRFEE DM O /=DM EER % 6 #] (13%) IZ. MRA % 27
Bl (59%) IZHEfTL7=. MIMEEEB LI MRA EBICHEITTEZDIE 12 6T
Holz. 23 #il (50%) THEBMEREZDRDZ. TDOHRIE. MCA BHE |
Fil. MCA KD 50%ML3E 3 #il. ICA BHE 4§, ICA ® 70%LLEDEHEE 10
Bl ICA @ T0%LAT DIRAE LB E B 2 #l. ICA @ 70% LA EDIREE &A1
RAIKBIARBAZE | #1. ICA D 70% LA EDOBAE & MCA KIEFD 50%5%%E 2 HIT
Ho7z,

TEE 1330 BliCHEfT L7z 22 i (48%) TERELRBEHIBD SN, £
DWERIZ, IEFPIEEME L EHEEN (non-valvular atrial fibrillation: NVAF) 10 #. PFO
1061, LENMBEEDLEE 261 AF &7 | #l. NVAF & PFO &6 2
BITH->7z. RERESHEREIL 17 HITRD SN,

UEXD. 46 i, 41 §] (89%) TRISHDERITEZD S BFEBOEH
MBDH LN,

FAER 7 HUNICEREREBELZZD=DIT 6 #l (13%, BER) THo/-.
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%5 40 fil GEHMER) TREIHREREEZRDRN /. MREREEIR
FEMS 33215 B (2-6 H) TRDHLHN/=, #ED MRI BRANTEEZRD
TEGFNTRN o7, BRIERZROEER 6 FIOBREERBIVERFTREER
3ICRT, 6 BlEBERF LR S DRBOESHNAH LNz (K3).

BEL 6 flh 5 BT MRI DFRET>72. MRI OBRZIT> 7 5 il 4§
TDWI L. $l-REEENRO SN/, K 6 ITHRL /- DWIITTHZ/2/ME
EEEZRD | FIOERMREERT 5, 78 RBMET. B, £¥AIERE
B, ERFREZRD. NIHSS score 1 6 STH-7%. F 2 WA, ERITPPH
. NIHSS score i34 K& o7. F2HHD DWI TIZARMKFERICERMEIC
HEEFHERDI(H 6. A). FEIFHARERENHE., TOKE 3-7 WAL
TTERRE., BEEZEOETZED. NIHSS score 1 9 RETHELL., &
8 W HICHER L 7 DWI T, ARBERICHI/NMEER (RED 2N@BDHoN
7= (@6, B)o

BERTIHFEER IR, ARFLENERICEE TH >, TOfM. F
wa. R FEERT 7 BUAO—BHERMEMREE (TIA) ORI, RBEMS AR
ETORFH. ABRFEEREE (ABERE NIHSS score). ABIFHAR. mMKRZEME.
HERARREME. ERET. BOESRBEFOFE HEMDIRE(CES
PFOFE, TOMOLIERE. REMESHERESHOTE, REER 7
LAOHI/NMRES D2WIRHNTENEOERIILT 2 #HTEERRERZD SN
1210 2. BEERFERIE (mRS) © 2 HEITHRLREZEIROD SN h-7= (F4),
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8. BEE

SV FINEEIL 9B DIEFUIBNTRASHOERIEEILRD S5 KEZE
EPL T, ZORRIZFES V FHMEENME (ERMEBIK. KERK) S0
BEEREETIMERETHDILERETEZHOEEZA SN, Zhid
Yonemura Dt & FRDERTH 5.

iz, ¥V F/INEEORE 7 AN OMEBIEREEIL 6 F (13%) 1232
5. 6 FIRF TEREEERZEHL T, £ INSHRERBERT
FRE R ERIC MRI ZBR LU A7 5 fid 4 1T DWI £, Fi7z/a/MEERMN
BOHLNZ, TOT EiE. FEHEICHRKEN, TV F/MEEOREH OREE
REEICIERERFICLDH - /NEEROHEINEES L TH DR REENTR
MENs, ZOZER SROKEZAMHHAOMREREEDFHICEL TH
WHRE = T2 L THEICRSTHA I,

HRERMENCENERD 2 BECBUIEEERERMLIZEZS. #
EHTIIFEEREURARRMENFRICHETH >/, BEBHIIBVWTA
BRRFMEN B E TH o 7= Z EOFRERIME, MERHRICEE L Th/-mlEEd
Mpd, HEE 6 FIIIET. ERFELRZD D 2MIRFE CEBIRRE. EHEN
ERMEARD 2 WITHREBIRBIERE) 280L Tz, ZOKD RBHIRE
{EEREICBIT2HRMREROE | X7 v FTIXMENKMEOEEL S EE
SNARTHEBANDOM/NMEE THS ZENASNTNS, ELERIZHE
BIZH L TEARE L THN, TOEARSMENEOHEES 5 NIIHNKET
HoEE, 5iIcidmeEkst kD RE L ZmTREENH 5,
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Dévalos SIZ AR DME & FRERBEEBICDOWTHESENSH D Z LEHE
LTWaH, TOBFIZHEICIN TN, ABRBOME & $RERDES
IZDWTHUAEREITRL, 5%, SoRIRFAVBETH S D,

I TEMROHRELENBT 52012, LT, BE. ToTW357F
HEORMHOMRECEEICHT SERMEONEERRT 5.

MBIIREE 48 BELUAOT > M EO SV FHEET. MREREEORE
WK DWEEREEBERO 2 HIZHELE. 2R TARRBIUE 3-7 HFHIC
MRI ZBERL7, HERCFMNEROMIZOBERRATFE I HEROBRRE
DB DNTHREF L, REZOERRF TIXEEHTIIHREER X,
EEHENEHTH> (K5, £ BEHTIRAIEODO DWI LOFEELI SN
2EHO DWI ICTRBOILRMNBO 5N (K7, K8), ZOWHELD. T2
THEZOHEORFO—REL T, BEROLERMAHZ 5D EEZ 5N,

k. 2DOOMRHEOELHEE 6 ITRT. 2 DOWRIIMNROMELE
RE. MEROTHAS NHBENHD . ELLEFIORNTH S0, BEHIC
BT B ERETERNWDE, SUFTEELEST VT NEZEDREBLUVEED
BFIIHEINHS EEZ NS,

FESFBEEIRKICIE MCA K DIFIEEEIC/HKT 2ER®. aMICidSimici
THICSKT SHRND 5. Rl > TEREFEBROAMBIL MCA H 53
BRI Z 2L THHEREE MCA EHETHICHELZDBHMANEAT S (K
9. KED), ZD&DRMITHENMEIRICIIBIRELETENELCRT NI E44E
MEINTND, ZOXDRBHERNREICK D IERZEBBRICIIERTIHA
LiZ< <. 2D microatheroma 12D Mi2HHAENEC LT NEHAITE S,
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—F. REFEHRMNHSET 5 MCA ZEKEAIL. MCA OO, ERF
BHEBHBEALRTVWERDN, Z0#R. KRUIRTH 2 REFZHEDARDHZE
THDOTRBWMNEEZSND, ZOLDR 2 DOFEBARDOAETEHNIZIEE
2. EREEHREBOMEE TIIMREORFNE <. REFBHIRFHD
A TIIERMEORFNRZNW—ETIHRWNERDN S,

BAFROBERE L TEFAENDRNW &, EBEHIIBWT MRIBRNNT
ETHBSTREREOFH L /NEERNBORIREMNTETERN I LENE
Fonsd, £/ #IEIO MRI BEFRFRICESDENH B & BEHE/IFEE
B 1327206 Bl /4044424 B5R]) SMEREZEZAOND, DKM

BEHEAER, SoRDIMENLELEZISNSD,



TV F/NEEORMEHOERIEREEIL 46 FlF 6 §) (13%) THEDH SN,
S FIMEEOBUHOMEREEICIIEREMFICEAH /- /NMEERE
HIE OB ENRE N,

20124



10. &3 3CHk

1] Davalos A. Castillo J. Progressing stroke. In: Fisher M. Bogousslavsky J, eds.
Current Review of Cerebrovascular Disease. Philadelphia. Pa: Current Medicine Inc:
1999; 149-160.

{2] Dédvalos A. Toni D. Iweins F. Lesaffre E, Bastianello S. Castillo J; for the ECASS
Group. Neurological deterioration in acute ischemic stroke. Potential predictors and
associated factors in European cooperative acute stroke study (ECASS) 1. Stroke
1999: 30: 2631-2636.

[3] Serena J. Leira R, Castillo J. Pumar JM, Castellanos M. Déavalos A. Neurological
deterioration in acute lacunar infarctions: the role of excitatory and inhibitory
neurotransmitters. Stroke 2001; 32: 1154-1161.

(4] Nakamura K, Saku Y, Ibayashi S. Fujishima M. Progressive motor deficits in
lacunar infarction. Neurology 1999: 52: 29-33.

[5] Lodder J, Gorsselink EL. Progressive stroke caused by CT-verified small deep
infarcts; relation with the size of the infarct and clinical outcome. Acta Neurol Scand
1985:71: 328-330.

[6] Yonemura K. Kimura K. Uchino M. Minematsu K, Yamaguchi T. Small centrum
ovale infarcts on diffusion-weighted MRI.  Stroke 2002; 33: 1541-1544

[7] Wada K, Kimura K. Minematsu K. Uchino M. Yamaguchi T. Spotty cortical
enhancement detected by magnetic resonance imaging: A sign of embolic transient

ischemic attack and stroke? J Stroke Cerebrovasc Dis 2001: 10: 19-22,

21/24



[8] Warach S, Gaa J, Siewert B. Wielopolski P, Edelman RR. Acute human stroke
studied by whole brain echo planar diffusion-weighted magnetic resonance imaging.
Ann Neurol 1995: 37: 231-241.

[9] Tatu L. Moulin T, Bogousslavsky J. Duvernoy H. Arterial territories of human
brain. Cerebral hemispheres. Neurology. 1998: 50: 1699-1708.

[10] Bogousslavsky J. Regli F. Centrum ovale infarcts: Subcortical infarction in the
superficial territory of the middle cerebral artery. Neurology 1992; 42: 1992-1998.
[11] Brott T. Adams Jr. HP. Olinger CP, et al. Measurements of acute cerebral
infarction: A clinical examination scale. Stroke 1989; 20: 864-870.

[12] Swieten JC. Koudstaal PJ, Visser MC, Schouten HJA, Gijn J. Interobserver
agreement for the assessment of handicap in stroke patients. Stroke 1988; 19: 604-
607.

[13] North American Symptomatic Carotid Endarterectomy Trial Collaborators.
Beneficial effect of carotid endarterectomy in symptomatic patients with high-grade
carotid stenosis. N Engl J Med 1991: 325: 445-453.

[14] Koga M. Kimura K, Minematsu K, Yamaguchi T. Diagnosis of internal carotid
artery stenosis greater than 70% with power doppler duplex sonography. AJNR Am J
Neuriradiol 2001; 22: 413-417.

[15] Amarenco P, Cohen A, Tzourio C, et al. Atherosclerotic disease of the aortic arch
and the risk of ischemic stroke. N Engl ] Med 1994: 331: 1474-1479.

[16] Toni D. Fiorelli M, Gentile M, et al. Progressing neurological deficit secondary to

acute ischemic stroke. A study on predictability. pathogenesis, and prognosis. Arch

22124



Neurol 1995; 52: 670-675.

[17] Davalos A, Cendra E, Teruel J, Martinez M, Genfs D. Deteriorating ischemic
stroke: Risk factors and prognosis. Neurology 1990; 40: 1865-1869.

[18] Jgrgensen HS, Nakayama H. Raaschou HO, Olsen TS. Effect of blood pressure
and diabetes on stroke in progression. Lancet 1994: 344: 156-159.

[19] DeGraba TJ. Hallenbeck JM, Pettigrew KD. Dutka AJ. Kelly BJ. Progression in
acute stroke. Value of the initial NIH Stroke Scale Score on patient stratification in
future trials. Stroke 1999: 30: 1208-1212.

[20] Azzimondi G, Bassein L. Nonino F. Fiorani L, Vignatelli L, Re G. D’Alessandro R.
Fever in acute stroke worsens prognosis. A prospective study. Stroke 1995:26:2040-
2043.

[21] Castillo 1. Dédvalos A, Marrugat J, Noya M. Timing for fever-related brain damage
in acute ischemic stroke. Stroke 1998; 29: 2455-2460.

[22] Wang Y. Lim LL, Levi C, Heller RF. Fisher J. Influence of admission body
temperature on stroke mortality. Stroke 2000: 31: 404-409.

[23] Fisher CM. Lacunar infarcts —A review. Cerevrovasc Dis 1991; 1: 311-320.

[24] Mohr JP: Lacunes. Barnett HIM. Mohr JP. Stein BM. et al (eds). Stroke. 2nd ed,
Churchil Livingstone, New York 1992, pp539-560.

(25| #50. AL : RE. BEENZE— &ILER (F), WP -—Hpe
FRER, EAEHEIE. Hi, 1979, pp53-71.

[26] BeARTI Bz, $RINE @ MME OMENRE — SRBISEAEICL 58

1. &L 1961:5:277-289.



1271 KT HZB) : M EREORIEF - MEMEIDOBRE. RFES
1961: 16: 2426-2434.

[28]Sumiyoshi A: Recent Advances in Thrombosis and Fibrinolysis. Academic Press
Inc. Tokyo 1991. pp169-180
(291781 B, TRAAEE  MARBRIZBIT 2 Mm/IRDBE]. Medicina 2000: 37:

688-691.

2424



X 1

T U INEZE

FRINEIRRAE & B WA
FZNK VDT S
=EZFEHK BEEET)

B2 L

'\»,.,

N\ Rk B R TR
PNy e




X 2

ADC map DWI

ADC: apparent diffusion coefficient

DWI. diffusion-weighted magnetic resonancec imaging
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