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EEXHEBHFMEEADE (EREBSARMERARER)
NEMRRES

|
(-PA BHEIC & S BEME P MBI EEORE BMMREFH CHT B FRBER MR
BREENRONET—5 t

MEHNE BAREEF B ERRSREAE R > & — B E AR
MENEE HE KA BURRBRALE & —MEREFREHNER
MEHBNE KL B ENERBARAE L & —NMEREEED
MEBNE EX #Y BN ERSBFRAE L > — R E AR ELD
MEHBNE WK F2 B ERSRM R > & — Rl E AR EE

MEMEE LK BF ENERSRAR T 9 —REER - DREESNNE
siEmHEE 2H —8 ENRERSRAE L 5 —HMMEAER
MENIEE BN —X EiNERGBAMA LI —EIRE

WREs bbbl KEENKERESHERICK 2240 meys gLz 5
FELTWS, LEHROBICBREITZT—FONEZHNELT, REMBMMERKEZ
K9 B ri-PARRE AR O RHIERER (rt-PAEMTREM, 24FFRICIN) , FBE
BICEFREILLN OREBRMEEENH MR AR L3y ABERZHANZ. Wind, KEERSB
TWRBENIIT o TR, WRIE384%1T, BAZEMEIINEENK (1CA) 6341 (16%)
, BIARMMENAR (ACA) 561 (1%) , A RANEDAR (MCA) /KFEE8 (M1) 12041 (31%) ,

B (M2)

23. 1%,
HEBERETELRI 2%,

Scale (mRS) 0-1]1%33. 8%,

6141 (16%) , #KMEIAR (PCA)
/7. MRAE XM & HRE (DSA) EZ2AHR LZ3HME I, MIBEZEOBERERIZ2EHLEL
M39. 5%, 24BERILANGS. 6% TH o7z, MIHIE TR 469.2%, 90.0%, ICAERETHEX
45.5%, MCABHZERE SR TR %46.4%, 66.7%, ICA, ACA, MCA,
57. 4% TH - 7=,
Bl (3.4%) WEEEEENEMNHEL, 37 ABOEREREIF modified Rankin
H % 475 B3 @RS 0-2) 1343. 6% TH - 7=.

141 (4%), D121 (32%) TH -

PCARH

ICA, ACA, MCA, PCARAZEEEZED DB

A. IEEH

ONETH, EREERERAE, H
STTERRERIE Y ¥ —, MREHh 2
MFL[E T, 500kHz FIBROELRBEZTIEDOE
M EE M E R T DRI RIS 2 £ hE
FTHD, ISITAREMEZESRLZHRE
TR MRAREBOREB L UVEREAE
FHELTNHh3.

4E, BROBICSRTET—FDNE
EHWELT, AR mERzeficd
% rt-PA BEEEFICBNWT, BERES
EHALZVWESGORHERER, ER
MEEEENEIM®EE 3 ABERZHAN
7.

B. ®iZEH#%

A E, EMNERSREE S
—REEELSDRREZIT =,

STERIE 2005 £ 10 AMB 2013 4 4
A ¥ TIOSBR Cri-PARR T EIE 2 EfT L /-
384 I TH D, HIMESITMELZTF—FNX
— A& AN

T, BAamEckRHLE. MNERE, B

TE, HEERA, MRAS L IEINME
1& M A (digital subtraction angiography;
DSA)IC & 2 MEPAZEEMN 2, NEHENK
(internal carotid artery; ICA), F KAXEIAR
(middle cerebral artery; MCA), Rij KR4EIR
(anterior cerebral artery; ACA), B KINENR
(posterior cerebral artery; PCA), MeEKEE
ik (vertebro- basilar artery; VB)&, BHZEME
72U, FMEARBICAEE L. ERER
(ICA, MCA, ACA, PCA)ICBHENRH D,
FAE 2 BFRILANICMRAS L < 1IDSATH
B8 DR &2 1T o T2 fEH] Drt-PATE 52 FFRE]
DIA, 24 KEFEILANOBEBLEOR &2 X
7. 2 REFELINIC BB OFMEIEfT - 72
N, 24 ERREIAPIICIZERAE L 7z dy o T2 E
1%, 2 RN OBEREOFET 24 B
DNOHEBEEDOR EITRA L.

REE 36 FEEILLAI National Institutes of
Health Stroke Scale(NIHSS)A 27 4 LAED
I A S SHE N M & RE PR EEE N I
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EERELE. BRI 3 1 ABOD modified
Rankin Scale(mRS) A 37 Tl L, mRS 0-
1 ZEIREAF, mRSO0-2 Z HEABHTILE
L. ¥z, ZeMBEEDIDELT3HA
BIET (mRS6) ZFHMEL 7z, 728, rt-PA
&5 24 REILANICH] OERALICINIEE &
B ULEMNS 24 KEFLANOERE D
D SRRI Uz, £z, rt-PABEERIERIC
BAZE MBI U Tk B RE A O AN ifm A4 [ U
28 Merci U hJ—/)N—, PENUMBRA
AT L)AL RGN, 24RO
BH 8 OO RN S IE R MEEEE NI, 3 A%
DERIR O FLAM D 5 FRH L7z

RO FfE MRATIZ modified Mori
grade % F VY (Mori E, et al. Stroke 2010),DSA
Tld Thrombolysis in Cerebral Infarction 473
¥H(TICDgrade % fil\ 7z (Tomsick S, et al. Am
J Neuroradiol 2008). MRAEDSA&ZHEH L
72 5413, Yoshimura 5 (Yoshimura S, et al. J
stroke Cerebrovasc Dis 2014) D¥55 % 521,
grade 0:MRA Tmodified Mori grade 0, DSA™T
TICI 0, grade 1: MRA Tmodified Mori grade 1,
DSATTICI 1, grade 2: MRA Tmodified Mori
grade 2, DSATTICI 2A, grade 3: MRAT
modified Mori grade 3, DSATTICI 2B, 3& W
D43 EE%E A U7z, modified Mori grade 214
E, LI, TICI2ALL B, MRAELDSAZ
BEF U723l Cldgrade 2 LA L2 HEED
&Lk,

F R ENREAZE B O BAZE MBI AL(ICA,
M1, M2) EMRA,DSADHHHIZ & 3 BB @&,
REBEMEEE N ML ERIR QBRI DWW THA
2 FTRTEZHNTHRI L.

C. HIEER

384 i, BMEIL 243 #(63.2%), FEh
& 7413 BTHo7z. BERBENZ, OFE
PR ZERRNE 248 ] (64.6%), 7 T O — Al
FRVERNIEZE 48 #1(12.5%), T FHE% 4
#(1.0%)THo7z. BREFELT, &M
£ 259 #1(67.5%), EMET 204 #
(53.1%), JEEE¥IE 136 F1(35.4%), BER
A 78 H1(20.3%)ICRD . IBERTDOEHZE
ML, ICA 634(16.4%), MCAKIEEL
MD)120 #1(31.3%), EERM2)61 #l
(15.9%), ACA5 #1(1.3%), PCA 14 #
(3.6%), VB% 12 #1(3.1%), BAZEME/L
78 #1(20.3%), FLAAHE 27 F1(7.0%), &
D 4 F(1.0%)TH o 7=, MENEEINHE
FFENEOE 37 FlT, BAZEMET ICA
15 #, M114 @, M22 #l, HEBEIAR

(vertebral artery; VA)L #], FXEHIk
(basilar artery; BA) 5 #lTdh o 7z.

t-PA 5 51IIMRAIC K D EME %25
i L725E B 352 Bl(2RD91.7%) T, 3
FEMN 5MRAE TORRIL 103+40 2 TH
o, FEODH, EBRFIRICA, MCA,
ACA, PCABAZEZFR Tz 263 HI(MRAFE
fREEDT4T% ENREL TR LEED
2, rt-PA¥E, 2 BRLUKNICMRATE
BEOFEZERLUZEMT 71 #T, ot
PARENS 73 0—7 v TOMRAETOD
KT 6821 9 TH o7z, rt-PAKRER,
2 BELINICDSATHBBOF E 2R
TERFIE 31 #C, t-PAD SDSAD TR E
TOREIE 8230 2 THo7z. 16 FIN
2 BREILLNICMRA, DSAEBICHETENT
BO, FBE 2 BENIIMRAS LI,
DSATHBBEOA ENHER TEEMIE
gt 86 B(FEPEINREAZE D32.7%) TH o 7=.

24 FRREICAN OFLMIE, MmEWNIEE % g
frl7z 31 & EZFERE L M2 B
ED 1 FERI LU 54 Fl(FREREEE
D20.5%)TITo /=, 54 thrt-PAS 5% 24
e LANICMRA O BT 2 17 o T FEFINS 7
#TT, rt-PAD S MRAE TOERRE O gLl
13 21 KR 57 4, DSATEMMZIT- 25E
B3 3 BT, t-PABEN SDSAZERIET
OO RIE 24 K 58 2 THo 7=,
24 BFEICINOMRAD AR D 47 ], MRA
EDSAZBEAE UZFHMEO 44 #NS, 2 K
DINOHEB@BOAET 24 FFRIDINOERE
BOAEEZRALE.

MRA, MRAEDSADHEAICE D 2 Bff
LAN O BB Z Table 112779, MRAZ N
TEE T, ICABZEOHBERI
25.0%, MIBAZE 44.7%, M2 FZE 69.2%,
ACABA# 0%, PCABHZE 0%, MCAMI +
M2)EHZE 51.0%, FEENIRICA, ACA,
MCA, PCABAZE 423%THo7z. MRAL
DSAZ A LZFHE T, ZheEh,
23.1%, 39.5%, 69.2%, 0%, 0%, 46.4%,
372% THo7z. BAETNBICHMBRZ
th#%935&, MRAEDSAZEBEA L7Z8ET
1, ICAOBBEERICHERT, M1OFEE®E
RIFHEER L (p=0.160), M2 OFEBER
INEDN D 72 (p=0.005).

_66_




24BFF AN O FE B E £ Table 2 I[T/RT .
MRAZ =5 Tl, ICABAZEOERE
FIL 36.4%, M1 BAZE 55.2%, M2 BA%E
90.0%, ACAFHZE0%, PCABHZE 0%,
MCAM1 + M2)BAZE 64.1%, FREIR
(ICA, ACA, MCA, PCA)BAZ 53.7% T»
o7z. MRAEDSAZAEA L7ZFHETIX, £
NFN, 45.5%, 58.6%, 90.0%, 0%,

0%, 66.7%, 57.4%TdHo7=. HEIIE
ICHEBBRRZ BT 5 &, MRALDSAZff
LT, ICAOBBERMBRICHTN,
Ml OBERBERIIAERERL (p=0455), M2
DOERBRINED > /2 (p=0.031).

FEARMEEEE N M3 M IR S 2 i fT S
N7z 37 GIERI LU 347 FITHREHLE
(Fig.1). &K TIE 8 #l2.3%)TH D, ICA
BAZET 2 fAl, M1 BAZ%ET 3 #l, M2 A%
T 3 HIEEDZ. ICARAZED 4.2%(2 #l /48
), M1 BHZED 2.8%3 #l /106 #), M2
BAZED 5.1%3 #1 /59 fil), ICA, ACA,
MCA, PCA BAZEEE D 3.4%(@8 #l /232
#), ACA, MCA, PCABAZEEED 3.3%(6
B /184 FNTHo7=. ICA, M1, M2 DEf
ZmMEHTIL, EREEESNHIMORAER
WHEBZERDRMN o TZ(ICAEL B L 72,
M1, M2 DFEARIIE L p=0.647,
p=1.000).

3 HWABOmMRSZE, MENEBEZRHETS
N7z 37 e, BREHERTE o2
10 BIZBRIN U7z 337 BITRE L. &R
B (mRS 0-DIZ 2D 38.6%(130 #i /337
#il), ICA, ACA, MCA, PCAHIZERED
33.8%(76 i /225 #), ACA, MCA, PCA
BHZEERZE D 38.3%(69 #1 /180 ), HEE
1% H 3L (mRS 0-2)13 2D 50.1%(169
/337 fi), ICA, ACA, MCA, PCAFH%EE
FHD 43.6%(98 1 /225 Fi), ACA,

MCA, PCABAZEEEZE D 48.9%(88 # /180
B TdH o 7=(Fig.2). FAZIMERNTIE, #&F
EfF(mRS 0-1)IZICA 15.6%(7 #1 /45 #1 ),
M1 34.0%(35 %] /103 #1 ), M2 40.7%(24
/59 i), BHZEME/RL 53.3%@40 #] /75
B TH O, ICABAZEITZENLISMTEHE L T
HRIE BIF N8N o 72(p<0.001), B E &S
EI37.(mRS 0-2)I3ICA 22.2%(10 #i/45 1),
M1 44.7%(46 /103 i), M2 49.2%(29 15
/59 #), BAZEIMERL 69.3%(52 #1/75 #1)
TH D, ICAHZEBIIZNDIMCILE L TH
HAETE B LN DTN o 72 (p<0.001).

Table 1 Recanalization rates within 2 hours after the initia-

tion of rt-PA
MRA (modified Mori grade) Patients(% )
0 1 2 3 Total
ICA 9(56.3) 3(1918.8) 3(18.8) 1(6.3) 16
M1 20(52.6) 12.6) 1231.6) 5(13.2) 38
M2 4(30.8) 00} 5(38.5) 4(30.8) 13
ACA 1(100.0) ()] 0(0) 0(0) 1
PCA 2(66.7) 1(333) 0(0) 0(0) 3
Total 36 5 20 10 71
MRA,DSA (modified Mori grade, TICI) Patients (%)
o 1 2 3 Total
ICA 17(65.4) 3(11.5) 5(19.2) 1(3.8) 26
M1 24(55.8)  2(47) 10(23.3) 7(16.3) 43
M2 4(30.8) 0(0) 5(38.5) 4(30.8) 13
ACA 1{100.0) 0(0) o(0) 0(0) 1
PCA 2(66.7) 1(33.3) 00) 0(0) 3
Total 48 6 20 12 86

Table 2 Recanalization rates within 24 hours after the

initiation of rt-PA.
MRA (modified Mori grade) Patients(%)
0 1 2 3 Total
ICA 3(27.3) 4(36.4) 2(18.2) 2(18.2) 11
M1 13(44.8) 0(0) 9(31.0) 7(24.1) 29
M2 100)  0©)  5(50.0) 4(40.0) 10
ACA  1(100.0) 00)  0©  0(0) 1
PCA 2(66.7) 1(33.3) 0(0) 0(0) 3
Total 20 5 16 13 54
MRA,DSA (modified Mori grade, TICI) Patients(% )
[+ 1 2 3 Total
ICA 2(18.2) 4(36.4) 3(27.3) 2(18.2) 11
Ml 12(41.1)  0(0) 8(27.6) 9(31.0) 29
M2 1(10.0)  0(0) 5(50.0) 4(40.0) 10
ACA 1(100.0)  0(0) 0(0) 0(0) 1
PCA 24667) 1(333) 0©)  0(0) 3
Total 18 5 16 15 54

3 s .

. R SRR,

" w !

ese) e S
[oATR ;

(n=232) . R Y T S

(n=184) ZR5 W

fhe3ay)  Tom m

08 in 40

{n=48}

{n=106)

%)
Fig.1 Symp bral hemorrhage within the
initial 36 hours
a deterioration in NIHSS score 2 4 from baseline
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FET-(mRS 6)13, KD 6.2%(21 #1/337
i), ICA, ACA, MCA, PCA FHZEREZED
8.9%(20 /225 #51), ACA, MCA, PCAH
EEBED 6.7%12 #1/180 F)THo7=. B
ZIME R TIE, ICA17.8%(8 #1/45 #l), Ml
5.8%(6 f#1/103 fFl), M2 10.2%(6 #1/59 )
THV, ICAFHZIIZTNLSMT B L TIE
TR M 5 72(p<0.001).

D. 28

BT R EE ORREFERIC
ST 27— DNEEITo .

BEE TO-PAEFEEIEROBERB O
i, 7577 —FEEEIX 0.6mgke,
09mg/kg @ 2 BETOWRENH, £
HEEOMIIBEBESHE T I1E
(transcranial Doppler ultrasonography;
TCD), CTA, MRA, DSA&E W5 =%k
BREENMEHAIN, FMEOYTIITH
X E I X TH o 7z(Saqqur M, et al. Stroke
2007, Bhatia R, et al. Stroke 2010, Lee KY,
et al. Stroke 2007, Kimura K, et al. Eur
Neurol 2009, Kimura K et al. J Neurol Sci
2008, HARS. EEMHE2010). G EHDND
NI,  0.6mg/kg Drt-PAFT L Z fefT
INEEZWRIC, MRA, DSADFTA
DH%EFHNWTHFZ1To 2. TCDRRREH
# 719 — R 7 J{#(transcranial color-
coded sonography; TCCS) % [R5\ L 7= B Hy
12, HZAATIETCDSTCCSIZ HAE 75 fHI5H
BEMNEBHFEFANDES, mMEN RN
TWTHEBNMENF T SN/ NETEE
MR E W2 TH 5 (Suzuki R, et al.
Cerebrovasc Dis 2012). A&BFZEIE, (KZEE
FOMR B IR IR B 1T & 2 2 i AR VA
BIEFRER OO DOBRT —F OINENEHY
ThHV, ZEBORBENRERSD EFHIE
NBICA, MCA, ACA, PCAFHZEH L 1Z

MCA, ACA, PCABAEZ X O kRiTZE
L7z,
HEETIRREIN TV B1t-PAZRE5HED
HEMEOHEMBRICDOWVWTHEREERT.
Bhatia % (Bhatia R, et al. Stroke 2010){3
CTATICA, M1, M2 BAZEN/RI NIz 388
B 2R HRIT, rt-PA(0.9mg/ke) & E LB IR
# 120 S ETICHEITLAZTCD, HL<
12, MEANEEB CHIT L/ZDSATHEH
BOFMZEIT>/~. HEEBEEZTCDT
thrombolysis in brain ischemia(TIBI)3-5, DSA
“Cthrombolysis in myocardial
ischemia(TIMI)2-3 L E&E L/ E&E, ICAK
RECOHEBEZRIT 4.4%(1 #] 24 $)TH
D, M1 1Z 32.3%Q21 # /65 #), M2 &
30.8%@4 ] /13 ), BA 1 4.0%(1 ] /25
B TH> 7=. LeeH(Lee KY, et al. Stroke
200N, 7T 75— (0.9mg/ke)& 5
%, HHRME 120 47(60-365 43)IC DSA %
T, TICI2 I LZFEEEH D & U TEHME
LTW3., ARRFICCTATERFIRFZEZ
D= 31 floS5B, ICAHLLIE, Ml
BZOHEREIT 12.5%2 # /16 f), M2
LUEEAZE 27.3%(3 i /11 7)), BARIZE
50.0%(2 fl /4 B THo7z. bbb
BLINLOWMEEERDE, PILTTS
—F0.9mg/kgZEHL TS H, CTAZH
WTABROBZME OFHlZE L T3
—HTCD CHBERDOFHZEZ L Tn5
HINBzoTwi., 7T 7o—Foks
BENED Y, BHEREZSEORFBREE
BT 5 I EIIREETH DA, ALK
FERHFROBFABRMEN SIS EOFERE
EERRTH -7z,
MRAZ W TMCAMI1, 41 fil;M2, 17
PNEERE DT IV T 75— (0.6mg/ke)#%
BEROBEMBZANZICEHZE Lz Japan
Alteplase Clinical Trial II(J- ACT II)(Mori E, et
al. Stroke 2010) D5 Tld, MCARAZERE
D 6 FFRIROBBERIT 51.7% THO,
24 KRB OBEBEERIT 69.0% THo/.
Kimura 5 (Kimura K, et al. Eur Neurol 2009)
13, ICA, MCABAZE D H 3 64 FIDHEEZIT
7T 75— (0.6mgke)HE5EHEMRA %M
WTHMRABOFMZT Y, 42 1O MCABH
FEMI1, 30 M2, 12 fHDS B, 1 K
BORHERET 523%GEEERE
19.0%, #F5>rHBEEE 33.3%),
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24 BFEBTIE 809%( & % 47.6% ,
333%), ICABAZE O 22 #ITIIIME
31.8%( & & 45% , 273%), 24 K [ #
51.9%(% % 14.3%, 47.6%) 2 Bl @ % 32
%, ICATHMRABERMENWI EZ2/RLTK
%. J-ACT I, Kimura® O#&EEbnbin
DOMEEZEBKTZ E, DRONOPIZFE T
VL E O AR ICMRAICHTI X TDSAD FANT
W5 HE, DETIED DPNACAPPCADE
FEFICE L TR LTS ERE > Tn
%. SEOHEIC, ACARPCABIERE S
EDHEDIE, CTORTr-PAFFEEEZE i
Tl dE<, HENFOFTMARLIC
BT meRAEEEERTAEZLED
HELEEDTHS. SEOKBHTIE,
ACAPCAHZERFZF L, 24 FRHELINIZ
MRAXDSAZ [if7 9 DEFMN D2 <, &F
T 4 FIPBRNTEEZDOATHD, 4 fl &
b 24 KEBETHBEBIEERDRVWEND
R THo. ACA, PCAFHZEOKRHIZE
LT, EFENDIRho 2720, BEizb
FEFI DB ERFNBETHAD. £z,
ODNONDOMETIE, rtPAKEHE 2 HH
O HEBEBIEMIL, 24 BERICELETIE
THoNTHE5T, 24 BHERICEREZFT
fli U7izno 7L, 2 BRBOERED
HET 24 REABOBERECAEZMRAL
W5,
DNONOFERDS B M1 & M2 268D
H/~ZMRATO 24 BB OHBEBR
64.1%25 # 139 FhE, BMRHLHEIN
T3 J-ACT II(Mori E, et al. Stroke 2010)D
HEERTH D 69.0% (40 #1/58 Fi)=
Kimura 5 (Kimura K, et al. Eur Neurol 2009)
DEBER 80.9%(34 #l/42 Fl)&tbikd 3
&, 24 KB OBRABERNCREN -
7. INSOERNREESTEOBREES
bz e, Ml, M2 BHZEEED 24 KR
OBBERIT 71.2% LtEINT-.
FEMREMEEEE N ISR O T IR FHE T
5 SITS- MOST @ 1.7%(Wahlgren N et
al. Lancet 2007), AFHDOHIRKZFAETH B]J-
MARSHFZE D3.5%(Nakagawara I, et al. Stroke
2010 E[FEREDIERTH o7z, 3 HHABDER
J& BIF %, SITS-MOST® 38.9%, J-MARS
@ 33.1%, SAMURAI rt-PA BREHFFED
33.2% ERERTH Tz,

HNHONDOFFZFERIZIZ N DO ERAN

H5. 1 DEHEIBRAMEBRNETHDZ
&, 2 DHIEMRARDSADBED Y 1 3 >
TWRINTGVFRH D, EFICL> TRED
WEITHRICEND o /2. Tz, 24 W%
DOFERE O SERMEEEN S, 3 7
ABOEIROFIMEICBNT, rt-PARRTEE
BRI B ZE I 10 U TR B O i I A2 |
AR 2 U7z ERIERA L. 2o
T2 DFEFLEIITINA 7T ANEL, rt-PARE
RN S T2 57 B R IR 0V KR
INREEEND B.

E. 55
SRR I T B rt-PARR T IR RS
12, MRA, DSAIZ & 2 MmEHZECHBE:
CHBANME ORBFER 2TV, BFK
MRVEREEZ R LR WEAOMELE
HEEEEEZTMLZ. 2 NHDTF—F %
BRI A R VA R 2 B B TR DR oD JBE SR st

BRE LU TR TR,

F. ARREX

1 BN RER

1, BAREET, HEBH, LARET,
KILE, Ay, MAREZ, ERT,
BEH—H|, BR—Fk. rt-PABRTERICK
SHEAZE ME B HEEROMRE Bk
EHITHT 2 FR R SR AR VA ML B B R
DOt —4 . Neurosonology 28 (1): I-
5, 2015

2. BERK
AU

G. FMHIBAEEFED HFE - BHIKR
(FPEZZ, )

1. 453 IS

A0

2 ERAMEEH
AQD;

3. FDh
A0

_69_




EE5@BHEMAEHADE (ERBRMARMERTER)
NEMERRES

||

%ﬁ%ﬁ?—Fjﬁitﬁﬁﬁ%m?E%@EEWﬁ%

MEHNE KU B ENERGBAAR S — BONENTE KA
MANMEE HE B BEARRSEAREVI—REFEFLAERER

MAmNE BAEEF
MAMEE LA BF EIUIE
MESEE BN —k

ESERBmRAR 5 — RN EANEEM
RBFE S —RERER - RREENRE

ENERGSFEAREE S —BIRE

||

MiEEE

HEELTW<#TH 2.

BHEEN S — R JHRCAN R TEREE BT OEEO#H L =
NEMHRENTHST, AREET>UI v b - DN EHFTHAELE. H
HZEET 2N AY MIZEAL, W<DMDOHEZR T, HRiEFmM bz B
LTW3, SRIZEBRIEAICET T, fiEEICHEZTY. REEICEEALE

A. BIRE®

#EEZE R 7T —¥E(TCD) D il SEER
BEEEEIHRIN TSN, BREEHT
— R 7 Z1E(TCCS) Db+ ElE BId MR
INTWARW, ZOHRMFIZIID KRBT
H<EEN#HL W, S, BREXET >
JIXw b Py /N2 EHFETTCCSIZHA
W5 TR EE R 2 FE Lz,

B. MIRAE

TOUIw b Dy NIRRT
SEMEE A, ERICEBFICERL. &
FAEIZDWTEME L 7=,

KBTI ER2SETH M S FRR27TEIA £
TOYURIC AR LIZEEZNREL,
WEAERAEIC B EHt W TTCCS TR &
NS NI E OBV EEREBE T, BE
B2 UEBENMRNEE L TEERA]
HED. MEZEORRER2M/MeT 7

)l (microembolic signal: MES) (D4 Hi 23 1]

BEAY, IMMERE E TORML & SEE R
ZETCDOEHNEEE &L, 2nF
DWW TR L,

(fREE N DEE)

AL, REEEDIRD TRWRET
HBHN, FRICMEZERIANDOERRES
THO, HHREOA T —L RO
Yo NEZTE LTREERT .

C. MIRER
TCCSABFEEEEE & L. TCDA
FTHEBEE BEOmMEEZRETHET
DOFFfIZ 206D BE T L 7=, TCCS
FAERAEF T4 138 = 150 4TRD(CE (B
+SD), TCDA#HfFTIE1057 128 11
3318 (=0.0000)TH D . FEFZEHEPL
TH. TCCSHEMFIHETEEEITER
WMEFEEE TORMREN 7z, £
. TCDA &b 7R ERE & B TIlRE) THL
BNTNDENE L, BEEICHEMN
NN Je S, TCCS A #Rfik v SR a0 & i B
BHREICE BTN DRL, HEEHE
S THholz, HHOEERICEL T,
TCD A3 E E B T ERF O
B TARREEFFZ D BZENEF N,
TCCSF BT EREREE B Tl AR
DEFZ VTN > Tz,

_70__.




D. ER

BIEIOMETIE, BRAVT U Iy
ke Dp /N EHETHFEL ZTCCSH
BT EE B2, TCORRMTEEE &
e LR T OREEMNRRETH o2
LB DEFITHER L =0, SREIES
AP L. TCCSHGMiTIEMEE &
NMEFEEE TCORMNERICENI &
NHERTE, F/-. TCCSHZMT
EEOAN, MEOMBNTNEZHEK
BEENESTHD . HIEERDEN
THO. TCCSHEMF M ME MR eE/ R
EREBOEREREEERTDHE, 5%
TCDOREBEOMELEZZ 5.

/-, BARELII-DOREOBRE
E LT, TCCSHEREERICLSEE
¥ NORENKREFIATHRERS
&%, MRARIXIME G ME Tl EHZE
MBS N2 N E P EREITH L,
BAZE 1M %E O FE BB O MY T X 5l gE 1k
HH 0. TCCSHRMFEREEEBEDRE
BAHHRAENHELREEEZ S,

E. &

TCCSHEMTEEHEE B ZBRL
7. SRIFRAXICEROAEER. 7
FALEED TN FTETH S,

F. BEREBRIEHR L
G. IRREX =L

H. MBBAEEDOLRE - BERKE 2L

_71...




EEFBHEMAERDE (ERESFAREERRER)
SERAMES

I
MEBIRBRGDNTINYRY — ADBFRE

||
MENHEE AL ﬂﬁ BFRAY HiR

MEEE H’AT. BMECNTIVURY —LAOEFEmICmE (
EHACI /R BREAESEEEZE T S RIMERCDRTF R 2 &
fifi L 7=RCD-)N 7L U R — L (RGD-BL) ZPBEFE L 7=. RGD-)NT )L
URY —AEE I M/NMERESEEEZE L, BEEZHEET T
MREZREEBRTE I ENREINSE, £ Ty ROD-NTIVYUR
V—LDERLLEZEL T, TOEBEEMFLICOVWTRFL
72o RED-NTIVURY — MSEFEEEBICBWT, BT /N

RIS BREACICRT SRR

—7)FAoraN g8, HUVECHIAEICX 3 254
MR 5NT, EHIMEG Al RE S s R BIRI L 2 T U Tz,

WRELER

A. TAREM

RIMEREDEBETIE, F1LITRTHE
IZt-PA, BEK. XA 7 ONTIVD=F
rRARBICHRERERNRSEZRLE
BRI EN D 5. =FHHICK 2HER
ROMELEDADZZALE, eZE2ERL
TW374 7)) > OMEBBENBIHED
REMER EBERHICEANTIVOIEEE
AIcE->THEOL, t-PADM&E 22
EIREE-DTHD. TOBE. NTILzE
MEBICEBIESZ Z ENHEE, LD
BRI MRIERZRETED SRS
ns,

JNEEAECE AN ERER

t-PABL S 239 %
t-PA + TCDREZEBE RN TS)  408%
t-PA + TCD + 244017 L 545%

Reference* * *Molina CA et al. stroke, 2008.
x1 BEE. IA40NTIHABICEK
M BEREENR

INTIVURY—AZ/S—7)bF 7o
NERAHLEBEREEIREZETS
MNETHD, BEREACEAKEKZO >
rO—)Vd a2 EICXD., BEKZHOD
AR5, EY - BERTTUNU—, F
Bz L AEBVEEICH ARy — )
THD, SHITNTIVURY —AITIERE
RIBH =TT 4 VT FrREIEMA]
BETH DD, ERHR - FARENR
ZW - JBENFRRICR B EHIEI NS,

ZDXDITHRAIEEEEZRETHNT IV
RNV —LBEROZEN SR E TaE
FIZITD T EDOTEZENZY —IVITAR
B3, FMEEETIC, ML S
INR) ICERBT BG6PIIb/Ian T &5
B2 B OBRIRIERGODR T F R 2 5
U 72 BRAERGD-N T IV U R — A 2 FR L
U (K1) . MmeefREE,. meEmEz
MLz, TORER, RD-NTIVURY
—LREEHZWEET TG e
BITHZENRINED., ARBOEE
MHIZRS ZENHEERS =, FI T,
RGD-NTINWURY —LDOERAILEEZXS
. AL THLEAE TORELENE
BTHD., HEEREFENLESRETH
LEEZ. APEEERT L,

RGD-BL
K1 RG-NTFILURY—LDERXE

B. I A&
(1) BLOFE
Je & 40 5k 2 DSPC: DSPE-PEG (2k) —OMe:

_72_




DSPE-PEG (3k) -Mal:cholesterol= 64: 1:
5: 30 (®BIVEH) &L, BEEZ100
molZzZ ooifR)LAd LTI E, ¥
A4 70T —7)4 nL &PBS 4 nL%
M. RABY Zr—F—TLV)k¥a
MeEfFo . ZO%, INKL—F—
ERAWTHEMHERRBEICEIDURY —L%Z
FRAEL 2. INZHEERMAEZIEHED IR
UL, TVAR—2a X DR
FHEZ100-200 nmicFTEEL 7=,

AL AEVRY —L22ERL., —F
121%12. 5 mmol DREDXR 7 F K (CGGe (RGD
fK) BE®ZEZMAZ., 5 —FITE125
mmol @ 3 > b O—)L X7 F K (C6Ge (DGR
fK)) Wz mA. BNCERLENSL
CT—HRREIEE. FEURY —L%
1 mg/mL &7 5 K DIKPBSTHKL., 0
URY — L IREWR2 nLZz5 nl/N1 7 VR
WAz, CFgHAT.5 nLCTEH - INE
L. NABY = — 4% —TH i HBERK
BEHTHIIETNTINVYURY—LEL
ol

(2) /X=7)xB78/ (CF) AR
HAEDAE

INTIVURY—L4L (BL) O A27NA
TIVEREBRE L, BEEELERIC, HX
YA )TV ERWTBLEERL &,
ZDONTIURY —AL500 AZBEERD
INA TV L, AA Zax T o7
(SHIMADZU GCMS-QP2010 +HS-20) 2 &
DCFH AFARZRIE LT,

(3) HIFEOAE

BLO A 7N T IVERZEINA 7 IV A —
T —TENMNCHEHL., FEELLEE
1. PBSTI0OMEFAMR L 7=, Z OBLIRE IR
DR TRZHUERILEICZOHEEL
el

(4) RGD-NFIVURY —ADREZ IR
AL & Bk E

RGD-NT IV RY — LB 295 A
O—2T#HKLT] mg/nLE L, 2nLZEN
A 7 IVHRIC AT, FDE. N1 7 IV
NOSHESZ/S— 7)Ao 7o)k

T.5nLTEHL., Frv Lk, 5T/
— 7)Ao 7o) 10 sl THEL. /NA
Ry = —5—2HWTBIZERBRE L~
o T, NTT7IVHEDOF ¥ v 72T
BEZEREAVWTEELE, ZONA
7 VR ZE EAE R es (EYLA FDU-1100, DR
C-1100) Ikkwv bL. HEZERLZRIC
=T a o> TEREIRL, &
5IZT. 50l D/X—7)vF a7 a/)X > THE
UZz, FABL 2 RS IRRGDIEAGH N TV 1
R —LZ2RRICTCEHRREELE,
ERERNICEMAK?. nLZ2MAERT 3
ZE&THEAKLUE,

(5) HUVECHHRE & D#EE RER
DiOREFERCD-/N T IV U iR — L\ D HAEE
R BIF 2 BE K LB . HUVECHERE & DfE A
Mz, 4C, MM Tr7oO—91
FARU—TFEL 7=,

C. MRHER

(1) RGD=-/NTIVYURY —ADRIEE RS
Elt & Bk

RGD-/NT IV Y R — L D RS E 1 SR
WA O—ZDBBDOS &ETITo 728
B, M2IRTEIRr—FROEKGE
BFIWRHTE, %A O—ALANDEE
BB DETI., HEEREMAFCIIRET
Holz, BIMKERML, n5<EETS
VT, BEEERITOREBIIRS DT,
N=7)AaTaNs HA0OBEHAZ, &

K=7hFn0
§ 7OnRVHR

RS
WA

KTk

K2 RGD-NTILYRY —ADRIEE RS
BlDFRE & RIEE B AT & E/KNEBER DR RE
D LEEE

_73_




EEETHERLEZEZA, M30EDIT,
WA EFROEBEEZEOBST KRG 2
BRZENTERE,

X 3 E/KALEBERDREEZIERG-/NTILY
RY — LADBEREREE

e RGD-BL
5 o =m=——gD-RGD-BL 5122:304.1

547223427 nm

BERESS (%)
w

HFE (hm)

K4 FRECZBEREECARCBITIHFE
DEAE

M4lZRT LD, HEGREMBIIBY
BHRFEE (=520nm) I KE/RERIZEMNS
770 L7235 T, RGD-)NTIVU RY — A
9% A O—ADTFLE N CHRIELENTE
. B ORENRIEE Lo 2,

(2) FEEEEBRGD-/NTIL U RY — ABHE|
D=7 I)VAOTANVREBE

BIK U7z S ELEERGD- /N T )V U IR Y — A
500 EHAZO T I T7 0 ANA TV
BICAN, T4k TINIFyv v S TEH
L7z, BEFEEEEZANTI2HEES
FRHEL, NTINETLRICHEIE, A
7O cTI7iE0 =T AT a)N
CHAFHABZHEL =,

100 10! 102 103 10% 10%

BEARULEL TS, ME5ITRTEDIT,
TiL/mg lipidDFE ABNE S, IFIFH
HEBEIICRES Z ENED 5N,

( pL/mg lipid)

N=ziArnroxr#HAR

BL

K5 REGZBRIFIEERICBITIBIHAN—
Z)IAOTANEDLEE

(3) FIEECIBRGD-/NTIVYRY — ASR
FIDOHUVECHRRE & DIE S ERER

_— B
== FD-RGD-BL
Cellonly

R £ (&)

I T T T
100 104 102 103 104
DIO
K6 HUVECHIRE & DIESHEER

DiOREFERGD-/NT IV RY — L D BHFEE
R BR 2 fE /KL %, HUVECHIAE & DfE S
HEFMLIZEZA, KEITRTELIIZ
BAEE R S FR SRR SN, &
REBICEX A EEIR SN Tz,

_74_




D. &8
9% A O—ADEE T CHREINE

RGD-/NTIV U Ry — L DEFER R EE I
BNT, 9%BA7O— AR EEREE
L. B/KNLEZ L THILOREBICET Z &
INTE, TOXDRHEMEEEEREER,. U
RY—LBATHLZHAINTNSHIET,
iz S LT —ZBRED-NT IV Y RY — A
DFEREGREEFUCITHNWS ZENTES &
BEAEND, WIEHERREONT VU KRY
— LADFREIZDWTHELES D0, BEET
FARBBLEND D, AP TIERTHFRR
o7z, SONAZOID & AL T LR ELA & s =
NTWBH, RD-NTILYRY — 4 &R
DFEFEGIEVEREZ L TWBH EEZ BN D,
BEEBREIRLIC L > T, BEHFOEREN
RIEEL 72 0. ETz. FKOEMEREL VT
THAEHEIOREBICERICRED Z &N 5
. ERAIC—SHEELZEFT A S,

E. ##®

RGD-/)NT IV U R — LS RAS R BRI
TBWT, BT, N—7)bFo 7o/
& 8. HUVECHIRZICH T 2 aMkicK
ERERVEDENT. BREUAERER
W SRR AL AL TE .,

F. BERERIER

A
G. WERE=X
1. WRXHER

1) Kohsuke Hagisawa, Toshihiko
Nishioka, Ryo Suzuki, Kazuo
Maruyama, Yasuhiro Nishida, Kivoshi
Iida, Huai Luo, Robert J. Siegel.
Thrombus targeted perfluorocarbon
containing liposomal bubbles for
enhancement of ultrasonic
thrombolysis - in vitro and in vivo
study -

J. Thrombosis and Haemostasis. 11,
1565-1573, 2013

2) Nobuhito Hamano, Yoichi Negishi,
Kyohei Takatori, Yoko Endo-
Takahashi,

Ryo Suzuki, Kazuo Maruyama, Takuro
Niidome, Yukihiko Aramaki.
Combination of Bubble liposomes an
d high-intensity focused ultrasoun
d (HIFU) enhanced antitumor effect
by tumor ablation.

Biological & Pharmaceutical Bullet
in 37(1), 174-177, 2014.

3) Ren Koda, Jun Koido, Naoto Hosaka,
Shinya Onogi, Takashi Mochizuki
Kohji Masuda, Ryo Suzuki, Kazuo Ma

ruyama.

Evaluation of active control of Bu
bble liposomes in a bifurcated flo
w under various ultrasound conditi
ons.

Advanced Biomedical Engineering

3, 21-28, 2014

2. BRRER

D /NHEES, $iRZE, IMRRE, REE
—, JIIEE, OvDF, BHFRE, A
LL—
HASESNEIMES, 2014, 3, 27
RSN T IV R — LA OBT &R
P 5P

2) i —KE
SE1TIE H AR S e FR, 201
4,10, 04
INT VIR — LIk 2BERET /
AT 4T A

3)Daiki Omata, Ryo Suzuki, Yusuke 0d
a, Johan Unga, Mutsumi Seki, Hitos
hi Uruga, Yoichi Negishi, Kazuo Mar
uyama
Focused Ultrasound 2014 Int. Symposiu
m 2014, 10, 13
Brain Targeted Gene Delivery by Com
bining Bubble Liposomes and Ultrasoun
d

_75_




A 4

MERROFITICET 52 —&&
=3
EERYG | XS M4 [BEESEKO | E OB 4 (BReS | KR |HRE | =2
%ﬁﬁ%‘%
ANt
REERA Ep Az RRiEA BE | R— | HRREE

Tanaka K, Koga M, | Three-dimensional analysis | Int. J. Stroke 9 |1045-101 2014
Sato K, Suzuki R, of the left atrial appenda 51
Minematsu K, Toy | ge for detecting paroxysm
oda K. al atrial fibrillation in acu

te ischemic stroke.
e 5A=, 58 B | UTIVIALIRTTREBEL | Mz 36 |260-265| 2014
Fl, Kb B, ik | HES ﬁ#ﬁ*?&ﬂﬂmtm
BT, ERE RIEA, | PRI ME AN B R I
$BRK HET, B | BUBELEDIRITHA.
—xK, B0 —Hl
Osamu Saito, Zuoj | Substantial fluctuation | yytra50nics 59 | 94-101 | 2015
un Wang, Hidetaka of acoustic intensity
.Mitsumura, Takelg transmittance through
I Ogagg, Yasuyui% a bone-phantom plate
Irguc 1, Masayuki and its equalization
Yokoyama .

by modulation of

ultrasound frequency.
WAREE T, HH | t-PABEIC I DZME | Neurosonology 28 | 1-5, 2015
BA, hAREF, Eﬁﬂﬁ%ﬁﬁ%@*ﬁﬁ 2
KB, ok E | MERKAEFRIIHTSHHE
N RAEZ K| BERLRBREENRR
w—17, E2H— | OdBET—%
HY, IEFR—K.
Kohsuke Hagisawa, Thrombus targeted J. Thrombosis | 11 | 1565- | 2013
Toshihiko and 1573
Nishioka, Rvo perfll.lmjocart.)on Haemostasis
Suzuki, Kazuo containing liposomal
Maruyama, bubbles for enhancement
Yasuhil_‘o Nish@da, of ultrasonic
Kiyoshi Iéda’ thrombolysis - in vitro
?uaéie]g(leol’ Robert and in vivo study -

..76_..




SERAERA WLL A MV sE& Tk BE| - | HIRE
Nobuhito Hamano, Combination of Bubble 1 | Biological & P | 37 |174-177| 2014
Yoichi Negishi, K | : o harmaceutical
yohei Takatori, Y l?iso?es ani hﬁh lnteg Bulletin
oko BEndo-Takahash | SI'V 1ocused uitrasoun
i, Ryo Suzuki, Ka (HIFU) enhanced antitu
zuo Maruyama, Tak | mor effectby tumor abla
uroNiidome, Yukih | {iqp.
iko Aramaki
Ren Koda, Jun Koi | Evaluation of active co | Advanced Biome | 3 21-28 | 2014

do, Naoto Hosaka,
Shinya Onogi, Ta
kashi Mochizuki,
Kohji Masuda, Ryo
Suzuki, Kazuo Ma
ruyama

ntrol of Bubble liposom
es in a bifurcated flow
under various ultrasou
nd conditions.

dical Engineer
ing

_77_




Research

Three-dimensional analysis of the left atrial appendage for detecting paroxysmal

atrial fibrillation in acute ischemic stroke

Koji Tanaka', Masatoshi Koga®*, Kazuaki Sato’, Rieko Suzuki', Kazuo Minematsu’, and

Kazunori Toyoda'

Background Atrial fibrillation impairs left atrial appendage
function and the thrombus formation in the left atrial append-
age is a major cause of cardioembolic stroke.

Aims To evaluate the association between the volume of the
left atrial appendage measured by real-time three-dimensional
transesophageal echocardiography and presence of paroxys-
mal atrial fibrillation in patients with cerebral infarction or
transient ischemic attack.

Methods Real-time three-dimensional transesophageal echo-
cardiography was performed to measure left atrial appendage
end-diastolic and end-systolic volumes to calculate left atrial
appendage ejection fraction. Patients with normal sinus
rhythm at the time of real-time three-dimensional trans-
esophageal echocardiography were divided into groups with
and without paroxysmal atrial fibrillation. Volumetric data
were corrected with the body surface area.

Results Of 146 patients registered, 102 (29 women, 72-2 £ 10-7
years} were normal sinus rhythm at the examination. In 23
patients with paroxysmatl atrial fibrillation, left atrial append-
age end-diastolic volume (4-78 £ 3-00 mi/m? vs. 3-14 + 2.04 ml/
m?, P=0-003) and end-systolic volume (3.10 £ 2-47 mi/m? vs.
1-39 % 1-56 mi/m?, P<0.001) were larger and left atrial
appendage ejection fraction (37.3+£191% vs. 57-1£17-5%,
P < 0-001) was lower than in the other 79 patients without
paroxysmal atrial fibrillation. The optimal cutoff for left atrial
appendage peak flow velocity to predict paroxysmal atrial
fibrillation was 39-0 em/s {sensitivity, 54-6%; specificity, 89-7%;
c-statistic, 0-762). The cutoffs for left atrial appendage
end-diastolic volume, end-systolic volume, and ejection frac-
tion were 4.52 ml/m? (sensitivity, 47-8%; specificity, 82-3%;
c-statistic, 0-694), 1-26 mi/m? (sensitivity, 91:3%; specificity,
60-3%; c-statistic, 0-806), and 47-9% (sensitivity, 78-3%; speci-
ficity, 74-7%; c-statistic, 0-774), respectively. in multivariate
analysis, all these parameters were independently associated
with paroxysmal atrial fibrillation after adjusting for sex, age,
diabetes mellitus, and previous stroke.

Conclusions Left atrial appendage volumetric analysis by real-
time three-dimensional transesophageal echocardiography is
a promising method for detecting paroxysmal atrial fibrillation
in acute cerebral infarction or transient ischemic attack.

Correspondence: Masatoshi Koga*, Division of Stroke Care Unit,
National Cerebral and Cardiovascular Center, 5-7-1 Fujishirodai, Suita,
Osaka 565-8565, Japan.

E-mail: koga@ncve.go.jp

Department of Cerebrovascular Medicine, National Cerebral and Car-
diovascular Center, Osaka, Japan

*Division of Stroke Care Unit, National Cerebral and Cardiovascular
Center, Osaka, Japan

Received: 17 October 2013; Accepted: 2 February 2014; Published online
13 March 2014

Conflict of interest: None declared.

Funding: This study was supported by a Grant-in-Aid for Scientific
Research from the Japan Society for the Promotion of Science (JSPS
KAKENHI grant number 24591084).

DOl 10.1111/ijs.12268

Key words: atrial fibrillation, ejection fraction, ischemic stroke,
left atrial appendage, real-time three-dimensional transesophageal
echocardiography, volume measurement

Introduction

Atrial fibrillation (AF) is the most common arrhythmia and is a
major risk factor of ischemic stroke (1). Paroxysmal AF (PAF) has
a similar risk of embolism compared with chronic AF (2). There-
fore, the identification of hidden AF in acute cerebral infarction
or transient ischemic attack (TIA) patients with normal sinus
rhythm (NSR) on admission is important for preventing further
brain ischemia. In previous reports, left atrial volume index/late
diastolic peak tissue Doppler velocity on transthoracic echocar-
diography (3), or plasma brain natriuretic peptide levels on
admission (4) were useful for ruling out or predicting PAF in
patients with NSR on admission.

The left atrial appendage (LAA) is an important site of throm-
bus formation in patients with AF. Two-dimensional (2D)
transesophageal echocardiography (TEE) has been widely used
for characterizing LAA structure and function. Enlargement of
the 2D area of LAA and decreased LAA flow velocity were
reported to be associated with AF, spontaneous echo contrast, and
thrombus formation (5-7). Moreover, in patients with PAF, LAA
flow velocity was significantly decreased even if their electrocar-
diogram {ECG) showed NSR at the time of TEE (8).

Three-dimensional TEE (3D-TEE) has advantages for volu-
metric analysis because it allows rotation of heart structures and
slicing the images in any plane to enable accurate visualization of
the cardiac chambers. Recently, real-time (RT) 3D-TEE was devel-
oped to allow real-time acquisition and display of cardiac struc-
tures with high quality images (9) that correlate well with cardiac
CT (10).

In previous reports on RT 3D-TEE, the volume of LAA was
larger (11) and ejection fraction (EF) of LAA was lower in patient
with AF (12). However, there is little information on volumetric
analysis of the LAA and the utility of volume and function param-
eters derived from TEE in stroke patients. This study aimed to
elucidate the association between volume of the LAA measured by
RT 3D-TEE and the presence of PAF in patients with acute cere-
bral infarction or TIA.

Methods

Study subjects

We retrospectively analyzed data from prospectively collected con-
secutive acute stroke patients who were admitted to our facilityand
underwent RT 3D-TEE. Participants referred for RT 3D-TEE were
diagnosed with acute cerebral infarction or TIA on admission.

© 2014 The Authors.
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