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EE : #RIRMIMEAHEEE (recombinant tissue plasminogen activator [rt-PA] #:fEiE) hOEEEBER
BE% S b U E SR & 5 (transcranial Doppler[TCDE#HE=4) DEAM EREM A KRS L . R(E Mag-
netic Resonance Angiography CHRABEIIRKES (M1) BAEELZHL, TCDERE=-_ 414 A F-EHK 16
#l. TCDOERE=_ 4 CHEEZHEDL -0 8 B (BHER 50%, Fi# 70[55~81]m, Bt 7 H1[88%], NIHSS
23718 [12~22] =) T8 (FEHEEE 50%, F#E72 [62~79] =&, HBME6HI [75%], NIHSS 227 19
[15~23] =) TIRRBREFHShEh >/ ERMEREAHMIE OB TH /. TCDEFEE=2 & MRA TORE
BES M D—BEIL 88% TH -7 (x=0.75, P=0.002). 3 HAEDHIRRITIIIEFRERICC 5 NBHEHICS
#7=(63% vs. 0%, P=0.026). rt-PA §&3#5H00 TCD ERE=- 2 I BRERKOFAS LVUHEROFRICE

AT 3.
(ERER#E 2010;50:547-555)

Key words : #R#IR O MR AR, RUEZF S (TCD), Magnetic Resonance Angiography

FUBHIC

SVEHINAEZE I BT 5 R B A PIZE N & BN B @
SEHTET, AMWREEL FE LG ERHESEL 2
ETHDH. RAHET S IEAE 3 Wr ] LLPY 0 S 1 BpiAse 22 4 L2 5
L "C 2005 4F 10 H A & FEHIR Y MLk ¥ i #¢ : (recombinant
tissue plasminogen activator [rt-PA] #HEHE) 2530 &
7z. EDETO rt-PA $5-%13 06mg/kg (ko 2/3 &) T
H DD, WEESER (Japan Alteplase Clinical Trial : J-ACT) %
E N D% ik O T A BARE O R D 5 IZHORIC BT 5 i &
FAEOEITRENT VSV, —J rt-PA FHEELZ L B v
THRERDOREMIH SR TE L. SH%OBEIL, rtPA
BIREDS A TH o 2DV OBRBREEHT T2 ETH
5. O E LT rt-PA BHEREERIC D HHEB S %5
liL, 2) BWHROFHEBI L) ZEHNEETH L.

HREHR O J7#: &£ L TlE, Magnetic Resonance An-
giography (MRA) 254 1#4RTH 5. MRA ¥ Computed
Tomography Angiography (CTA) R EEHA L 2 &
%) A & AT IS ENE QAT EETH 57
Magnetic Resonance Imaging (MRI) $i#563% #1145 Diffusion
weighted imaging (DWI), T:* gradient echo sequence (T>*)
EPEHT A2 & T, HIERE QIR O M P <2 1% %

JE D FHEIR D BETH 5. — 7, BRK TR E S T P peAs
(transcranial Doppler : TCD) % 3 bW - H @S2 HA
R BZbhTW5D. TCD IRy R4 F Tl 2 i
(TCD #ifEE=F )P REL VI FIERDH L. LrLEds,
4% T rt-PA BHEBERT %O MRA & TCD THBEWIL %
SR L 7o i e v,

MRA THER L 2 72 iH# %O H BRI RS EO T
WFTH 5. rt-PA SEFEDE 6 R DN R BT IR (middle
cerebral artery : MCA) 25 Bl L 7= 5613 FE M B @6 & It
W UAABRRN LT LA %Y. TCD Bt =% TOM
FCIERE RO R REHS I RIF 2R LML Tw
729, 8 512, rt-PA #HEEER O TCD Wik €= 7 12 FBEE
RERMET LMD 5 ERBEINTWAEY, —J, AT
Tld rt-PA FHEREHTIC TCD T 2 B2 2\, HH
WG &) & OB A MG L 2 e v,

Z 2 THhIb I TIE 3 I LY o> 2 11 Al 22 5 (2 )
T 5 rt-PA BHEREERTIC TCD #HEE= 2 2B 2w,
TCD TZ 5N 7- BT R & MRA TOFB @A R % Hig
L7:. Z#LTC, TCD #fE= % 04tk B X OHRER
L HRIG & ORI E MG L7z

*Corresponding author: JINFERFKRFMAEFES (T701-0192 [ IR AETRE 577)
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FRER#EE 50%87% (2010: 8)

+
Absent Absent : Absent flow signals are defined by the lack of regular pulsatile
TIBI 0 flow signals despites varying degrees of background noise
Minimal Minimal:  Systolic spikes of variable velocity and duration
TIBI 1 Absent diastolic flow during all cardiac cycles
Blunted * Blunted: Flattened systolic flow acceleration of variable duration
TIRI 2 Positive end-diastolic velocity and pulsatility index <1.2

+ Dampened: Normal systolic flow acceleration
Dampened A Positive end-diastolic velocity
TIBI 3 B Decreased mean flow velocity (MFV) by 230% compared to control

TIN Il Stenotic: ~ MFV of 280cm/s and velocity difference of 230% compared to control;

Stenotic * / \/ \ if velocity difference is <30%, additional sign i.e. turbulence, spectral
TIBI 4 —HH—H— narrowing

_ MFV <80cm/s due to low end-diastolic velocities, MFV >30% compared

to control and signs of turbulence

A VAN
Normal Normal: <30% MFV difference compared to control
TIBLS B Similar waveform shapes compared to control

Fig. 1 Thrombolysis in brain ischemia (TIBI) transcranial Doppler flow grade!®.

MR ETE

2005 4F- 10 A 20 5 2009 4E 8 H F TG BB K 2= K I8 9
Be T rt-PA T2 HifT U722 380E 3 R R LLPY o 2 37 g A
gEEEHI D D B, O rt-PA FHEREEHET O MRA T MCA K
#B (M1 portion of MCA : M1) 2Sf2ZEL, 2»>, @ TCD THl
BHARZA LEND L Mmoo MCA 2SBIZ e TH o 724E
BIOAEER L 72, rt-PA BRI B AN 24 R )
HERMBRE O rt-PA (T VT 75— ) BHEEDEIE G
FREHCHE L TB I o 72", Mo FHBIR (MBI [internal
carotid artery : ICA] - fif K M B )k [anterior cerebral ar-
tery : ACA] - & K i @ Ik [posterior cerebral artery :
PCA] - MEEEIR [basilar artery : BA] - HEB Bk [vertebral
artery : VA BIZEB R — 2 A —H — - FHENIY v ¥
7 # T MRI/MRA % {7 L 2 7% %o 725ER, IR 2E585E /T O
modified Rankin Scale (mRS) 75 4 DL EOSEFNI BRI L 72, *t
S BE O, M, R AR BERE O MUE, $R IR A
AR (5 < & brain natriuretic peptide [BNP]) Z g2 L 7.
RRiAE ZE DR RIS W 1B BERE I The trial of Org 10172 in Acute
Stroke Treatment (TOAST) 4% b HWCEHMli L72Y. 7%
B, ABIFEI0G ERR K 27 7] B 99 bt & MR B2 B 45 0 KR
ZTBI kot

TCD #EHE = # 1%, Wil o H§E 22> & Pioneer TC 8080
(Nicolet #:) @ 2MHz #ZWiAHFMT % & T, 50~55mm
OBSTEAOML #BIZ L7220 Wb L 3o Ml
HREETE 72 EDV, BHERFHAY F7L—2%b b0,

E= ¥ AT CMHz) ZBEEICEE L7, 2L T, AAD
M1 % rt-PA HERS PO 1 ERER L TBIZ L. 2 6h
72 ML P (& Thrombolysis in Brain Ischemia (TIBI) 4348
FHE L, FREBEZOR L LT 08 ) HE L7 (Fig. DY,
TIBI A2 7 4 F7213 5~ : TCD ¢4 F b, TIBI
AT 2F7E3~N0WFH L TCD 4 F Bl & L 72,
TCD €=% 1) ¥ 72 TCD s¢ 4Bl & 7213 TCD #4557
Bl AHERR T & 721XH W[ TCD Fhliid v |, iR TE o
72 E3Hid [TCD HiH#EA L] & L7

rt-PA BHESGETT, 1 RERI#E, 24 BRIZICTEE MRI/MRA
¥4 % 1.5-T MR unit, 8ch head coil (Signa EXCITE XL ver.
110, GE #) T o 7. 1 Rff#£ D MRI/MRA i3 + 30 4D,
24 W% MRI/MRA (3 +2 Bi [l % FF & #iPH & L 72, MRI
1E DWI & To* 2 3RfE L7z, BHE MRA @71 b a2 —)vid 3 di-
mensional time-of-flight, spoiled gradient-recalled sequence
T repetition time/echo time, 20 ms/3.2 ms ; flip angle, 20° ;
bandwidth, 19.23 kHz : field-of-view, 20cm : slice thickness,
1.0mm ; acquisition matrix, 288 X 160 ; scan time, 3 minb]
sec, /MR S L E 5 ORI Z #Rff L 7.

rt-PA #7510 o M 2E 3 13 DWI-The Alberta Stroke
Program Early CT Score (ASPECTS) A 27 T b L 7.
SHE NI ML OA M1 24 RERI 2O T CHIBG L 72, ek
WHILIE NIHSS A2 27 4 sibl EoE ks Lz, HHET RO
A rt-PA FHERREIE & 24 RER 2> MRA TPl L 7.
SEATBEIIMZE L7 M1 B X OEMoImE 25 it S A
ENF ol vidd e, F5 MBI PZERA & ) mAL o
M2 SN2 25 ML B L RO MBI #E25RA L



FERFIR Y AR AR L Th O BB B R Z b b Wikt e =) ¥ 7 50 : 549

NIHSS
NIHSS MRA
MRI| (INIHSS MRA MRI mRS
TCD monitoring l
admission e
24 h 3 months

T intravenous rt-PA therapy 1 h

Checking the patent
temporal window

Fig. 2 Study protocol.
After patients are examined using magnetic resonance imaging (MRI) and magnetic resonance angi-

ography (MRA), transcranial Doppler (TCD) is conducted to evaluate the presence of temporal

window. Continuously monitoring using TCD is performed during intravenous recombinant tissue

plasminogen activator administration (IV rt-PA). After we treat all patients by IV rt-PA, arterial reca-

nalization are evaluated twice; 1 hour (h) and 24 h of IV rt-PA. Neurological deficits are assessed by
using National Institute of Health Stroke Scale (NIHSS) score on admission, 1h, and 24h after IV rt-
PA. The presence of hemorrhagic transformation is evaluated 24h after IV rt-PA using T2* gradient
echo sequence. At three months of onset, neurological symptom is assessed by modified Rankin

scale.

7ol LY rt-PA BHERIEEEZO MRA Tl Ll L7z
BT RoA MDA, M1 IZiEER UFBE O R 2 54
L7z 3%bb, HEL TWwz: M1 25l S UG F RIS AL
VB VIEDH VI ML EEHRE, MLICELGESPLTD
BA- L7213 ML 5 HREE L. Zoiddv ML &
DAL ORI OFEEE L b Lo 72,

FHARAT A rt-PA SRR LA, 1 REEIAE, 24 FEEI#21C Na-
tional Institutes of Health Stroke Scale (NIHSS) 227 % 3 5
WCEHI L 72, rt-PA FHERIETTO NIHSS 2 a7 & gL
4 HU EodrsE £ |, NIHSS 2 27 T 10 AL Lo b
L0 EA»1m% [BtsE] & Lz, @i, NIHSS
A7 T4 EUEOMINENELIE L7z BIRRFIE3 A H
HBOmMRSHA 021 & L7z 72720, ZIER mRS A2 BLED
FEPIE, 3 7 A0 mRS AHAERT & [ U Th - 721EH Il
B RAF & L7 (Fig. 2).

fEHTIZ, O TCD HEFEE= ¥ OFBMBR B & rt-PA #
HHLE % O MRA OF @I ROE, @ TCD i€ =
¥ &M, 3 TCD #ETE =¥ O HEICOWTER L7
O TCD #fit=% & MRA OFEREZH OEIE, 1) TCD
@S Y (TCD FHH @A) /% L (TCD MR &
MRA FH#dH 0 /% Lo—FH L, 2)TCD se4 R/ &5
TR/ TR 2 L & MRA @ M1 5245 B i /554 F5 B o/
FRH 7 LO—BOR TN L7z, @ TCD #iktt =% OR4
P oD TG L SR 2 P L & A A S 3 PN O oD B RE TR L
7z. @ TCD #ifiiE =% oFHMIZ, TCD ikt =% OikE
MERJE % TR TE B 2 THRE L7z, TCD F#EH: & TCD
FEFE BT CHBE RSB ORG R 3 7 AR OE RAF O
FEAR L L7z, AR, WA R Il (25% ~T75%) T,
LHFEFIIHE (%) TRLZ. —FRIEE (%) & «fE
L HWTHM L 28 M o Z chissquare # & &
Mann-Whitney U #E% d B W THNT L7z, HEHLEY 7 +
1 SPSS ver.11.0 (SPSS #H#, >R[E) ZfHH L7-. et %
A EZIT P<005 & L7

w R

2005 4E 10 H %5 2009 4E 11 H F TIZFAE 3 BRI L o g
i JE M AT 138 B 25 rt-PA BHER & ) 1 72 2BIATR— R
A—H—%BBENTVOMR/MRA 2B % 2%
A7z 105 B MRA TERBIROMEL A LD 55,
MCA B%£13 58 5, ICA PH2gi3 32 ], PCA B%13 3 61, BA
FZE13 8 B, VA BAZEIX 4 BITH - 7. MCA BZE 58 B, M1
PHIZE1Z 36 51T M2 FIZEAS 22 BITH - 72. M1 PISEIEBI D 36
BIF B 2853 o 72 REBIZ 16 B, MBEHZE D % o 7HEBIZ
206 TH -7 (Fig.3). WKMIS, M1 PETrOMEED
o716 61 GER 71 [60~79] &%, B 1361 [81%]) 234
B OO RBI & 7o 7. FHED S rt-PA BHERE T TO
W, 125(112~166) 5 Td - 72. NIHSS 2 2 713 19(14~
23) HTHol.

TCD £=% ) v 7 CHBMZMAL 2 726 (TCD i
W) 1316 B 8 B (50%) TdH -7z (Fig.4). Table1 12,
TCD FHB@% & TCD IO RN T 2R 3. FEHS
PEPNIM R THEIE e h o 72, TOAST 4# T cardioembolism
DT TCD HH W #E T A - 72 (50% vs. 100%, P=
0.077). Ii%E BNP fiii& TCD P B##E < 98.3(164~1539) pg/
ml, TCD 5 B@#ETld 2065 (73.7~425) pg/ml TH - 72
(P=0.050).

TCD #ife € =% TOHMMHEE & rt-PA BB EZ O
MRA TOFB@ET R o ki Table 2 12779, TCD H Bl
HY /L e MRA B EDH VD /% L—HFEIL 8% TH DY, «
il 075 & Eih - 72 (P=0002, Table 2A). F 7z, TCD 54
T B/ 565> PR /R 2 L & MRA o M1 584 F B/
AT/ FHRE L E O —BRIT88% &<, kfEid
080 (P<0.001) T& -7z (Table 2B). TCD 5&4: i & ¥
WrL7z 7 BliZ w9 d rt-PA FHEREE R O MRA T M1 X
SEATFE R L C\ 7z, TCD 3845 FBA i & 3R L 72 1601
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Patients with
IV rt-PA therapy

e

FRER#EE 50%87% (2010: 8)

MRI/MRA examination

—

Patients without
MRI/MRA examination

n=2

)

Patients with
MRI/MRA examination
n=136

[ )

Major vessel occlusion

—

Patients without
major artery occlusion
n=31

]

major vessel occlusion
n=105

[

Patients with ]

Site of vessel

Patients with
ICA occlusion

Patients with
BA occlusion

Patients with
PCA occlusion

Patients with
VA occlusion

) )

occlusion n=32 n=3 n=8 n=4
Patients with
MCA occlusion
n=58
. Patients with
Portion of M2 occlusion
MCA occlusion n=22
Patients with
M1 occlusion
n=36
Presence of patent Patients without
temporal windows patent temporal windows
n=20
Patients with
patent temporal windows
n=16
Fig. 3 Flow chart of present study.
MRA Tix M1 5 FHHETH - 7. TCD Hh#EZL L Tho
728 B1d ) B 2 BlAs M1 #4FBHETH - 72. % =

rt-PA SIS 24 BRI 0 T, WA T OMEN Mo
BEEIL 16 Bl 8 B (50%) T &7z, TCD FHEH Tl
341 (38%), TCD A TIE5 6] (63%) TH o7z (P=
0.619). SEMEVEEZ NI I A L DR h o 7 (Table
3).

TCD FRAmEE & JEF B > NIHSS 2 I 7 O 1 2 25
1t Fig. 527" 3. rt-PA &V # 0i  NIHSS 2 2 7 1
TCD B @R (18 [12~22] &) & IEB@EMH (19 [15~23]
B TER L o70 (P=0442), rt-PA SHEED: 1 %
@ NIHSS A 2 71& TCD FR##ET 8 (5~15) &, LT
BET17 (16~20) s & FRREH CHREMRIZYGEL TWw iz
(P=0010). 24 ¥§#: o NIHSS 2 2 7 3 TCD FBEH TH
IS5 72 (5 [1~10] M vs. 14 [7~18] s, P=0.028).

rt-PA BHERRE 1 KRG OMBHERYEE (NIHSS 2237 4
MU o#iEEIE TCD H B@FcR< (88% vs.25%, P=
0.041, Table 3), 24 K¢ OREREBFIYSGE (THSS A2 7T 10
HUEOUEED LIX 0 M 1 4) DD TCD HEhEiET
AR 72(75% vs. 13%, P=0041). 3 H AHOIERFRE
1% TCD HBAE< 8 #9561, TCD JEFBHl#E T 8 9 0
1l & gt AT TCD P BB RE CRIBEREIC A & 72 (P=0026).

S OBFTIEMUTIIRT 2 SIS L TELE L. Ort-
PA $HEBIET O TCD #itE =4 3ER 2 THTE 5. @
TIBL 4123072 TCD EfE =4 12 L 2 @S %
Wik rt-PA SHERLE %O MRA OFRMATR, & iaMl
OB R & —F L7z,

TCD T Bl il f 1 A A he fo e 35 151 0 B BE B8 & OV )iy KL A3
D% Do 7z, W2 TCD FEFFB @A Tl MRA 1) F B il 51
3R BB ARBIOBENE -7z, 2 OREEIE Alexan-
drov 525K L7z TCD #ifE = ¥ T R F B 30505 BT
LRSS L v il & — 30T 5. FATET b WOk & FIBRIC
TCD #ifEE=% % b b iz TIBI 51230 < HHEH S
DOFHMIZ & > THIRHDSSFUIRETH 2 FH 2R L 72

2004 4E The Combined Lysis of Thrombus in Brain Ische-
mia Using Transcranial and Systematic t-PA trial (CLOT-
BUST trial) 255 S UTLIRE, rt-PA FRANRE: &OBE Rt
R OB FREOREIHRINDGY . BEDA I TF T4
ATIE, TCD 7 &% 3 B\ 785 P i i 5 1 A v g 2 12
HESELREERD L Z EARBENTWDY, SHON%E
X, WFETYA 252 &7 ) TCD #ifiE = & OEHNITEH
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Before IV rt-PA
C.
TIBI 0 TIBI 1
Rt. MCA ? :

1 h after IV rt-PA

TIBI 5

Lt. MCA 15 minutes

40 minutes

50 minutes

Fig. 4 Representative case of complete recanalization of right M1 portion of middle cerebral artery

(MCA) occlusion.

(A) Magnetic resonance angiography (MRA) before intravenous recombinant tissue plasminogen
activator administration (IV rt-PA) shows right M1 occlusion. (B) MRA 1 hour after IV rt-PA dem-
onstrates complete recanalization. (C) TCD monitoring shows absent flow (Thrombolysis in Brain
Ischemia [TIBI] grading scale 0) before IV rt-PA. Minimal flow (TIBI 1) is seen in 15 minutes after
IV rt-PA bolus. Dampened flow (TIBI 3) is observed in 40 min after IV rt-PA bolus. Complete reca-
nalization (normal flow, TIBI 5) is seen in 50 minutes after IV rt-PA bolus.

B AELIITE 2. TAETYH, rt-PA FRESET OB
BN & B MR AER) R % B3 AT Se s 7o %

L ERNE), BNP Bfi=e, T»* T M1 susceptibility vessel sign
B3 HIEPNL rt-PA FHEFRE TR Z 2 372000, K
e TCD JETH B @ #E © Cardioembolism @ # 13  <
BNP Sl A5% 2o 7. Ffeie 72 P 2E R 7 P 2RO IS RRARIE R
OYWHEIIHFRFTE L. BHMEE 22572 WIERI Tt TCD #
ME=S B AVHBEOFMEE ) TV A DHET 5
ZET, REICHBARE T LZ0BOWEHTE 2 HE T
ELMEEMELD 5.

TCD & MRA OFHBEZHoO—%=*1: 88% TH Y, TCD
TR & HIW L7227 Flidvdhd rt-PA HEREE S
® MRA TMI1 PEEFHBHEL TV bhlbho L5z
72 &) Tld rt-PA BHIRET O TCD #Eift £ = & & rt-PA
HHEREIE % O MRA TOMEB S 2 i L 22 #&EiE 4
V. EREIROFRN G 2 B EE 5. Lidts
T, FHREIRHEZE OB %23l 5 2 &1 rt-PA #HE
WEOBICEETH S, MRA OFIMILEEH 2 #AE TS,
FREMICHEME L HHBT LI TE LM TH5Y. I,
HE TS & R L MR ZE#EIZA SR LTE Y, HHE
BLEHIi 0% 1 BIUYLTH 5. Lo L rt-PA BRI T, 15
#IZ MRA % BB ICEA C& 27k iE2E5h 5. TCD i
MRA & ) # TIEE2ME < TCD Tid M1 O #5455 5 Bl Bl

R MCA . OHHBHE 2 HELEE LA L LTRAON
WM 525, MRA X 2 HBEEFHEASB 2 % 2 %
Wi TIE TCD Mt = 412 X 2 HELEBRR I b ZE =
ns& k.

bbb o LEFIOWIETIE, TCD it =% #EiiL 72
FEFNZ BV CREBMEEZE I 151D e d otz S OREHE
1%, FETAE O rt-PA FHE#E O IR 5% (Japan Alteplase
Clinical Trial : J-ACT trial) % H A& E A 10 fii % T O rt-PA
R R OO B R TR S AT v B SE M P BE 2 P HA O o> 48
BE (3845 58%) X DKWY, A FRAIZE Tl rt-PA
FiEE D & TCD Ml € = & o FA#E 2 (JRE 15 1 B 25 P H o
KBEOY) A7 & LR SERVERE SN TWVEYY, Sqqur
513 M1 BAZE 166 BIZ )3 % 09mg/dl O rt-PA ERE#EE &
TCD 5##5tE = & O ff 5 OGS THE Bk BEEE P9 I o0 48
BiX12% TholztMELTWBEY, T2, bivbh oS
Tl 24 W 0> To* 53R W0 1% C oD 68 £ P B 25 P9 M 1 o> A5

kD 50% TH o725 ZNIFHESND 09mg/dl D rt-

PA HHERE TORFT TOHE (58%) LFAFETH- 727, &
MEIZBIT 5 rt-PA *%{fﬁﬁd&qm TCD #ift€ = ¥ O& &M
ZREN. S 5720101, B EFNOEMILEND.

bhbh@ﬁﬁnk ciu\ KOMERRH 5. £9, TCD
HWHE= 7 ORFEAET SN S, bhvbiud 1Ko TCD
HHE = & X L s 2 TR A DICHATH - 7275,
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Table 1 Baseline Charateristics of participants.

TCD recanalization TCD non-recanalization
Variables p value
n=38 n=38
Age, median (IQR) 70 (55-81) 72 (62-79) 0.721
Male n (%) 7 (83) 6 (75) 1.000

Past history

63) 1.000
0) 1.000
0) 0.467
5) 0.315
3) 1.000

Hypertension, n (%) 5 (

Diabetes mellitus, n (%) 1(

Hypercholesterolemia, n (%) 22

Atrial fibrillation, n (%) 3 (
Right-to-left shunt, n (%) 3 (
Past medication, n (%)

Antiplatelet agent 3 (38) 3 (38) 1.000
Anticoagulation 1 (13) 1(13) 1.000
Onset to IV rt-PA therapy time, minutes, median (IQR) 131 (121-166) 112 (109-166) 0.195
DWI-ASPECTS score, median (IQR) 8 (4-9) 7 (5-10) 0.959
NIHSS score on admission, median (IQR) 18 (12-22) 19 (15-23) 0442
Blood pressure, mmHg, median (IQR)
Systoloc blood pressure 141 (123-170) 157 (132-163) 0.959
Diastolic blood pressure 85 (79-104) 81 (71-111) 0.798
TOAST classification, n (%)
Cardioembolism 4 (50) 8 (100) 0.077
Other determined/undetermined 4 (50) 0 () 0.077
Laboratory findings, median (IQR)
White blood cell count, /1 6,965 (5,940-8,525) 5,615 (5,018-8,100) 0.505
Platelets, % 10,000/u! 18 2 (14.3-19.8) 20 3 (16.9-234) 0.105
D-dimer, pg/ml 5 (0.5-1.5) 3 (0.7-2.1) 0.083
BNP, pg/ml 98 3 (16.4-153.9) 206 5 (73.7-425) 0.050
Creatinine, mg/dl 0.82 (0.76-1.1) 0. 82 (0.61-0.97) 0.328
HbAlc, % 5 (5.1-6.2) 7 (5.2-5.9) 0.878
CRP, mg/dl 0. 16 (0.04-0.24) 0. 14 (0.07-0.20) 0.959

TCD indicate transcranial Doppler; IQR, interquartile range; DWI-ASPECTS, diffusion-weighted MRI Alberta Stroke Programme
Early CT Score; NIHSS, National Institute of Health Stroke Scale; TOAST, the trial of Org 10172 in Acute Stroke Treatment
BNP, brain natriuretic peptide, HbAlc, hemoglobin Alc; CRP, C-reactive protein.

Table 2 Correlation of TCD findings with MRA.

A.
MRA 1h after IV rt-PA
TCD monitoring
Recanalization + Recanalization —
Recanalization + 8 0
Recanalization — 2 6
B.
The degree of M1 recanalization on MRA 1h after IV rt-PA
TCD monitoring
Complete recanalization Partial recanalization Occlusion

Complete recanalization 7 0 0
Partial recanalization 0 1 0
Occlusion 0 2 6

TCD indicates transcranial Doppler; MRA, magnetic resonance angiography; M1, M1 portion of middle cerebral artery

% { OUFHLOBIRIIZE TI1Z 2 R EREE =2 A5b B H T HAEE =5 OWNRE R LIEHNIRSND TH A ). Iktkil, B
Wb, SRIZLEP O % TCD @t =y Mz H X 5 RTHA L ORETH L. bbb ofgeid, 1 ks 5 Om

2 BN D L. RIZ, WEHBOMBENZEF 5N 5. TCD 7, EBIED A7 ALK BEEER T2\, TCD i€ =
’S:jbu_tc*) TeOIEENMEESLHETH Y, RN LR ¥ OF AR LA RS 5 I3 I FE 2 B 2 %
%0 BRI RMEHEE 2 SNBSS R WHANTIE TCD W, ZEHITORGFPROLNS.
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Table 3 Outcome.

TCD recanalization TCD non-recanalization
Variables p value
n=8 n=38
Recanalization on MRA, n (%)
1h after IV rt-PA therapy 8 (100) 2 (25) 0.007
Complete 3(38) 0(0) 0.200
24h after IV rt-PA therapy 7 (88) 7 (83) 1.000
Complete 6 (75) 2 (25) 0.132
Hemorrhage 24 after IV rt-PA therapy, n (%)
Symptomatic hemorrhage 0(0) 0(0) -
Asymptomatic hemorrhage 3 (38) 5 (63) 0.619
Clinical improvement, n (%)
1h after IV rt-PA therapy 7 (88) 2 (25) 0.041
Dramatic recovery 4 (50) 0(0) 0.077
24h after IV rt-PA therapy 8 (100) 6 (75) 0.467
Dramatic recovery 6 (75) 1(13) 0.041
Favorable outcome at 3 months, n (%) 5 (63) 0 (0) 0.026

TCD indicates transcranial Doppler;

Clinical improvement, > a 4-point reduction in the total NIHSS score;

Dramatic recovery, > a 10-point reduction in the total NIHSS score or at total NIHSS score of 0 or 1;
Symptomatic cerebral hemorrhage, an increase in the total NTHSS score of > 4 with intracranial hemorrhage;

Favorable outcome at 3 months, mRS score 0 and 1 at 3 months or same score before stroke onset.
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Abstract
TCD monitoring during intravenous administration of recombinant tissue plasminogen activator

Junya Aoki, M.D., Yasuyuki Iguchi, M.D., Kazuto Kobayashi, M.D., Kenichiro Sakai, M.D.,
Kensaku Shibazaki, M.D., Yuki Sakamoto, M.D. and Kazumi Kimura, M.D.
Department of Stroke Medicine, Kawasaki Medical School

Our aim is to investigate the utility of transcranial Doppler (TCD) monitoring during intravenous administra-
tion of 0.6 mg/kg recombinant tissue plasminogen activator (IV rt-PA) which is governmental approved in Japan.

Acute ischemic stroke patients with M1 portion of the middle cerebral artery (M1) occlusion treated with IV
rt-PA were prospectively enrolled. M1 occlusion was diagnosed before IV rt-PA using magnetic resonance angiog-
raphy (MRA). Patients without sufficient temporal window of TCD were excluded. TCD monitoring was con-
ducted for 1 hour (h) during IV rt-PA. Recanalization on TCD was defined using thrombolysis in brain ischemia
(TIBI) flow grades. After all patients were classified into two groups according to the presence of TCD recanaliza-
tion (TCD recanalization and TCD non-recanalization group), three-month patients outcome, recanalization rate
on MRA 1 h of IV rt-PA, and symptomatic cerebral hemorrhage within 24 h were compared between two groups.

We enrolled 16 patients. Eight patients (50%, 7 men [88%]; age, 70 years [interquartile range. 55-81]; NIHSS
score, 18 [12-22]) were in the TCD recanalization group and 8 (50%, 6 men [75%]; age, 72 years [62-79]; NIHSS score
19 [15-23] were in the TCD non-recanalization group. Symptomatic cerebral hemorrhage was not seen in both
groups at all. MRA 1 h of IV rt-PA revealed recanalization in all 8 (100%) patients with TCD recanalization group
and 2 (25%) with TCD non-recanalization group (agreement, 88%; and kappa value, 0.75, P =0.002). At three
months, 5 (63%) of 8 patients in the TCD recanalization group had favorable outcome, and 0 (0%) of 8 in the TCD
non-recanalization group (P = 0.026).

TCD monitoring for 1 h during IV rt-PA can diagnose the recanalization based on MRA. TCD monitoring
should predict good clinical outcome at three months.

(Clin Neurol 2010;50:547-555)
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