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[ ZE] aw.x1CT 5 24X MRI 355 T Sefadd I3 P #HIRIEA ST )G B sk ibeg 257 9
# %X MRI 45 -5tk ey 2 A, Fdk w4 H 2009 56 A -2011 510 A B2 #hkEa
YH LR LT IS B JRSLE ) (tPA) IR AR VA T 6 B b M i 2 b B R TR, G R BRAE L A e R
] % NIHSS . fo /R fe 4 % f )R Bk i fos b B AR EME CT 55 MRI & 45, 518 7 B 4
ok A dr A (CISS) AR T AR BE 4, 4 R .35 113 4] B F 250k ntPA 3877, T3 8. (66 +
12) %, B M 74 4], & 65.5% , /58] £ ST A % E & % (National Institute of Health Stroke
Scale ,NIHSS) %4~ 12.4 6.5, % J& £ AR BEA] : (259.7 £131.7) min; 7426 24 h 5. & X 3,34 #)
(30.1% ) B IiEA G B dn bbb, H b 9 41 (8% ) Hy ikt o, Logistic = )2 547 & 3, % £ X MRI 5
ST EAE 6 B LR 28 Y (OR =0. 599,95 % CI:0.373 ~0.962;P =0.034) , #4#k: 48X,
MRI 3% F5A0 4055 F CT 55 &, 25 bk rtPA J5 A8 97 )6 B.7 PAKK B d s 4k &
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Multi-mode MRI-based intravenous thrombolysis with recombinant tissue
plasminogen activator ( rtPA) reduces hemorrhagic transformation in

ischemic stroke patients

LIN Yue-han, LOU Min,ZHU Ren-yang, YAN Yu-qing, CHEN Zhi-cai, Ding Mei-ping ( Department of
Neurology , The Second Affiliated Hospital , Zhejiang University School of Medicine, Hangzhou 310009,
China)

[ Abstract] Objective: To compare the safety of intravenous thrombolytic therapy with recombinant
tissue plasminogen activator (rtPA) in ischemic patients under the guidance of CT and multi-mode MRI.
Methods: The clinical ,laboratory,and radiologic data from 113 consecutive hyperacute ischemic patients
who received intravenous rtPA therapy from June 2009 to October 2011 was retrospectively reviewed. The
rate of hemorrhagic transformation (HT) and the clinical outcome between CT and multi-mode MRI was
compared. Etiological subgroups were classified according to Chinese ischemic stroke subclassification

(CISS). Results; Among 113 patients treated with intravenous rtPA , the mean age was 66 12 years,74
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(65.5% ) were man ,the pretreatment National Institutes of Health Stroke Scale score ( NIHSS) was 12. 4
+6.5,and time from symptom onset to therapy was 259.7 +131.7 min. Postlytic radiological HT was

found in 34 patients (30. 1% ). Symptomatic ICH occurred in 9 patients (8% ). Logistic regression

analysis suggested that multi-mode MRI was an independent predictor of reduced risk of HT.

Conclusion ; The risk of hemorrhagic complications is lower in patients receiving intravenous thrombolytic

therapy with rtPA guided by multi-mode MRI than those guided by CT scan.
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SR P A e R A 114 T ARE S
I %%4k.( hemorrhagic transformation, HT)!"' £
M Y A7 BRI 22 A e, DU HR e R 5 PN S
S LI, S FUF AR . T AR
AEE Y A BRI 2 0 SO | L i 5 LA e
17N G < S 1 A 11 Y7 VAR E S
SR EE VAR IR ] 7 A CT A6 TG 1 1 DT 1 5 1)
FOHEA BRI o Bl AR HR 10 % B,
P L YR ( magnetic resonance imaging, MRI) J#
FEINA 14 ( perfusion weighted imaging, PWI)
FR BN AL i 44 ( diffusion weighted imaging,
DWI) AVEHCIX — 2 WA 2R, Sk F WA TE ik ifi
WG AT S I A, OO Y A 5 0y FA
RIS P, B B 2 B MRI H-5: 19 i Bk
WA RERCE LY CT 35 5 0 IS # T8 42 4>, Il
A A AR o ARS8 R FH R AT TS A s
B X CT F 248520 MRI 45 5 T # bk &
2H 2H LRV LTS I SO ) (rtPA ) AR YT
MR A R0 22 5, W 28520 MRI 45 335
e IR e

1 W&EFZE

1.1 X% 2009 4E 6 A —2011 4F 10 F #i[a],
ARSI 2R IR SE K rtPA AR YT R
& 113 ) A AFRE: OFH 18 ~80 % ; QM)
RE AR Fp S fF et 1 h, H 8™ 5
( NIHSS 4 ~27 43) 5% NIHSS <4 4MH ) Rg &
JEE R HE AR ;@KW AE 3 h(2010 45
3 HUIHI) AT4.5 h(2010 4 3 J A 2opk sk

PERG A2 IR TR B & AT LUS ) LA, Sk i CT HE
B i D& FETE3 ~6 h 1 4.5 ~6 h &,
S i 228X MR, A5 3R EOIMAUR (% (DWT) 3
TEIMBUSAZ (PWT) R U SAZR (SWT) (R 3R
M8 LG (MRA) #8278 FEFEAS VL L X (PW/DWI
(1.2) % HRIM A M ol P 2, FH-HERR 1 ; B
BERFIEEF AN FZE . HEBRbR#E: O
FEA PN H I, A 45 1T 5% ik D T i 0 5 30 3
A H A LA 53 3 TR B s R R 5
WL 3T 2 R T KSR AR 3T 1 AW
A AT 38 A sl bk 28l @3 3 AN H A
P HE 50 AIURE BT S, {H AR TH /0N s B A 338 B 4 2
DIREMRAE R BR AL s @ H L B DI REAR 45k
PR s OPURKS & BUA 6 s vk s af sk 41
f5 Clng4r) Wi ; ® 8 1 IRPrEEZy, B INR
>1.5;48 h N#EZ I IFRIAYT (aPTT 8 H IEH
JEED ;@I /MR 35 < 100 000/mm3 , [fil B <
2. Tmmol/L(50 mg/dL) s O3S 1 W46 TR >
180 mmHg, 547K & > 100 mmHg; @4F I
1.2 JRIFIIE W RIAYT Sk R ks
s oy [ PR s W AR PR rtPA (R AL 44 B 5T
FIFAE 50 mg/ 1 20 mg/ R HIFL U
a0 B e B B A 19 0.9 mg/kg IRTE, B
H1 10% kA o
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BA: B 20 vf 7 5% ( National Institute of Health
Stroke Scale , NIHSS) PEA)##1 2Ihet

L5 AR AT B E RS 24 h
WA Ak il CT 5 MRI, #f 22 D R AL 8 & I
TSk R K A . 208 ECASS I rofie™
Bt H 1fiL 7% 4% ( hemorrhagic transformation, HT) 43
HUAT 4 AR 1) HI-1 . A ZE kR 2 /b 5%
152 ) HI-2 . A ZE 50 R P &2 R s itk (HTE 5
PLREN 33 ) PH-1: IfiLfif R/INAS B 3o 30% A A8 2
T AR, PR G LRV 54 ) PH-2 I fith R /)N it
30% FEFETAR, A B I o3 2000 o R AR P i e
1L (SICH) ) 5 Sk 51 i 1 28 2 45 0 fik % Ak
(NIHSS 35 4 438 22) ik 52 51 H il

1.6 Siil=#abse i H SPSS 19.0 Geil4kft,
TR DL & 5 FoR AT FEAR ¢ K55
BARSEUG T TR T R, g4 B
FAEARE R A5, P < 0. 05 N Ry 22 7 f
gt o W AL e &R T 2
Logistic [AJH 737, BRI R 43 #rHh P { < 0. 20
AR AN B AR &, HEABRIES P <0.05,

F1 WmAEeEBEOREFIELER

% R

3113 Bl B 1232 Ik otPA 597, P34 4F
1% (66.0 £12.3) %, Bk 74 4], 5 65.5% , %
FERT NIHSS 12.4 +6. 5 (i 12) , IR B %
KB E] (259.7 +131.7) min, 108 4] (96% ) B
BB E 24 h #:32 2850 MRI 2 4,5
(4% ) K MRI 28 i #L CT B A, S5 &
B, 34 6(30. 1% ) H LR 5 i % 4, Horp
9 1511 (8% ) Sy i AR il , 18 5] (15. 9% ) i ifiL
R A HI A, 16 5] (14.2% ) F I Ky PH AU,
H1E) 2 51 25 5 R A BT A6 T, {H 24 h &4
F R
2.1 CTHMZHL MRI 15 F 518 (1) LR AE
Ko etk CT 48 S F A 57 f
(50.4% ) , 5210 MRI 48 5 T i fe A 34
A LSRR B, A L4 NIHSS A G257
(14 £6 vs 11 £7,P <0.01) , RIs T #a BF ] TC i
X5 (263 £ 147 vs 253 £120,P =0.701) , ¥
DL o 38 528 Lo A R 2 3 18] i ol 5 A A% B0, A&

Table 1 The baseline characteristics of the two groups

% FF CT e (n =57) HF MRI 42 (n =56) P1H
() 66 =12 66 +13 0.994
(% ) 33(57.9%) 40(71.4%) 0.133
BEA: S
iZE (% ) 5( 8.8%) 4( 7.1%) 0.749
(% ) 22(38.6%) 17(30.4% ) 0.357
B LERG (% ) 36(63.2% ) 39(69.6% ) 0. 466
PRI (% ) 10(17.5%) 13(23.2%) 0.454
BN IfRE (% ) 15(26.3% ) 12(21.4%) 0.578
WA (% ) 10(17.5% ) 13(23.2%) 0.454
S (% ) 13(22.8% ) 11(19.6% ) 0.681
BIE 12 A ] W] DE AR (% ) 9(15.8%) 6(10.7% ) 0. 449
F4k NIHSS 14.30 £6.02 10.79 +7.01 0.005 "
N 36.70 +0.57 36.61 +0.36 0.359
Wi i ( mmHg) 151.25 +25.69 157.43 £24.46 0.193
&9 (mmHg) 87.58 +15.09 87.54 £14.13 0.987
I -VE P st ] (min ) 262.7 £146.9 253.0 +120. 1 0.701
IMLH% ( mmol/L) 7.46 £2.88 7.98 £2.98 0.348
/MR (/mm?) 181.00 +66. 03 178.29 £56.11 0.817
INR 1.02 £0.11 1.00 +0. 068 0.272
A4 E A (g/L) 2.84+£0.76 2.64 £0.85 0.185
L% ( mmol/L) 138.47 £3.04 139.20 £2.96 0.203
IM147 ( mmol/L) 3.95£0.39 3.76 +0.48 0.023"
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BCT f8 5 Tk b 22 ] (38.6% ) i W3 f1(5.4% ) ,CT 5 T T A2 4 ML 5% 1L A
i imFeA ,13(22. 8% ) 505 PH 24 ; 24550 MRT - PH RUHL X240 MR 45 538 B8 (P
w12 41(21. 4% ) %4 5% 4k, PH <0.05), 3L 2,

R2 CT F= 24X MRI 3 545 b e #4089 33k

Table 2 The comparison of hemorrhagic transformation between two groups

21 51 HT CT ¥ (n =57) T MRI 2 (n =56) P{H
Jr A A 22(38.6% ) 12(21.4% ) 0.047°
HI & 9(15.8% ) 9(16.1% ) 0.638
PH #I 13(22.8%) 3( 5.4%) 0.016"
EARAE ) 1ML 7(12.3%) 2( 3.5%) 0.265

2.2 e MR IR AT AR BRTE S IR S IR B R DR AR LR 2 S g ik
Ja AR B R e R, A et R R AR (K 3) .
) 88 Bk NIHSS Ry (M2 D RESRS 5E ) | 1

R3 EAGE I ER LS

Table 3 Univariate analysis of hemorrhagic transformation after thrombolytic therapy

Z WA (n=34) Tt g (n =79) P{H
FEW () 66 +13 66 +12 0.916
H(%) 22(64.7% ) 51(64.6% ) 0.988
WEA: 1
A (% ) 1(2.9%) 8(10.1% ) 0.196
BRI % ) 16(47.1%) 23(29.1%) 0. 066
B MLER (% ) 21(61.8%) 54(68.4% ) 0.496
W (% ) 5(14.7%) 18(22.8% ) 0.328
B g ML SE (% ) 3(8.8% ) 24(30.4% ) 0.016"
W AH (% ) 7(20.6% ) 16(20.3% ) 0.968
ELR (% ) 8(23.5%) 16(20.3% ) 0.696
WG A BT =] DS A (% ) 1(2.9%) 14(17.7% ) 0.034"
Fk NIHSS 17.15 +6.62 10.58 £5.79 0.00"
LN 36.6 +0.46 36.68 £0.49 0.409
Wi 45 & ( mmHg) 155.00 +24.75 154.01 +25.50 0.849
£ 3K E (mmHg) 89.29 +12.17 86.81 +15.48 0.408
IR -V Fe BT 1] (min) 254.4 £87.0 259.4 +150.0 0.858
I ( mmol/L) 7.22 +2.05 7.92 £3.17 0.245
ML/ (/mm?) 174.52 +63.89 181.84 £60. 02 0.566
INR 1.03 £0.08 1.00+0.10 0.188
Y E A (g/L) 2.68 +0.79 2.76 £0.82 0.630
14 ( mmol/L) 139.46 +3. 14 138.56 +2.93 0.143
M4 ( mmol/L) 3.83 +0.39 3.86 +0.47 0.756
CISS 4371
DR 18(52.9% ) 28(35.4% ) 0.082
KB KL b 2 13(38.2% ) 34(43.0% ) 0.635
ESasilien 0( 0%) 11(13.9% ) 0.024"

HAthy 3( 8.8%) 6( 7.6%) 0.791
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2.3 ks ML AR Logistic [543 #r
Logistic [1[J5 5387 &3, FELZE NIHSS 143 (OR =
1.189,95% CI:1.091 ~1.290;P =0) BiA# )5
o L2 AR ) — T ST 5 T PR 2, 22455 MR 35
SRR JE ) H Il £k XU B 92 (OR =
0.599,95% CI:0.373 ~0.962; P =0.034) , [
FEERMLAS A5 5 (OR =0.434,95% CI:0.221 ~
0.852;P =0.015) B A LA (OR =0. 327,
95% CI:0.112 ~0.958;P =0.041) L) J % % 5
Jik3%7E (OR =0. 075,95% CI:0. 008 ~0. 663 ; P
=0.020) , 2 AR H I % AR i s e PR 3%

3 ®

3.1 240 MRITE4E IR0 T h i 2k
e FATMPFFREE R A B, 280 MRT £ A
I O R T A S I S I A R AR, R PH
RS 1 8 A, 3 28X MR A A 7 5 B
A A B P AR R A B R e
B %455 Kohrmann ZEWF58 2540, i 145238
Z A5 MR 45 T 09 ¥ 48 I e AR P H i % 2% 2R
FRMFET- R CT 45 3 N e W i B AX, i
TIPSR 25 SR JC W iR . Sehellinger 45
WARIE T 1210 F 24820 MRI 55 4" K A
(>3 h) 5l CT 5 FARUER A E ( <3 h)
Jos e 1 EL ARSI 9, 2 IR 28X MRT 45 5
R CT $5 IR FERESE = 34. 9% AT RA4F I
JERATHE . A HRAE R, T &G 3 ~6 h
R, ik MRI RSB E RN R PR E
PR M % R AR

B CT 49 4 75 0 V5 4 £ 5 1), AUAR 98
HRREAE A A= 1 I TB] R RAE AR, LA K CT A6 A
FIE 5 106 £ 1t Bz T B 0 A A AT %% R AR
S5 TR 2 PN 1 Bl ) 2 AR A A U R
A5, QA 28 2P PR A e I A% O Y R A It
WHIRIT I A 21 . IR I, 3k
A i PWIL.DWIL AE 6 h PN RE A 1 W 2 i
T HE Rl 2 e a0 2 A VG L PWIT S
DA RN ZH SO TR AR X, T DWT 5 i
SROBPEIXEREEAR 3, 7E 2Bk A
HRLERY 12 h 2 8,50% ~80% (¥ B H 1 e %
P BANILRC , R 23R Y7 A4 h 8 DWI itk
FRREZEE FRLRE 2 A5 3 R S S 1 e S L

A fdiFH PWI AT DWI, Al B4R JLFR A% 2%
500 : OPWI > DWI 275 A7 7E Bl W57, X2
BE T RIGIT AT S R AL @PWI = DWI 42
71~ 1 1176 A 2 I I SZ A 3R 2% 8 J T AS T 3l i
BEIX ;APWI < DWI i, #7548 58 B 35 3] fe KB
Rl , I 23R40 1538 ; @PWI 5% DWI IEH 4,
PR L B A Befs , (B3R T R34 41
S 05 ) AR R, W UL F IR R Y TIA; B
PWI 1EH DWI S5 R B 48 C 26 7 , (532
HIZHEZ M R 58 2K 2 . Sorensen ZFIA N, UNAR
Ja 4 ME LTI IR YT, S B 0 AR LA
LR IXUBSE , AN 52 Wi e 2R BB IX . PR L R AT 9
W, 7E 2T CT ke ny B b, k17 28X
MRI ¥ #5 , 0] BE477E PWI = DWI . PWI < DWI %
AE G ERRIRIT R O B FRAT]C 2 s AR I
CT JE47 7% a , NI AT BB N 1 A8 25 /i P o
FRUE o X WAFERE T CT 48 it 4l BB 1
M & A R i T 28150 MRI 35 S % #
B AR,

Z A6 MRI J7 271 ] 5400 o 0 35 44 5
MFAk . BFFEIESE, B MR 353 7R S5 5T
SRAL SR IS I AL A O LR AT A
2 0L 3 R ) P B2 00 i e ot A 453405 , 3 350
S FHI AN Gd-DTPA A2 351 1 1L 48 U o 4%
224 i 22 L5k iR 54 (apparent diffusion
coefficient, ADC) #F5% DWI Tl HT B 0] g€, 5
4k HT X AH H, HT X ADC {E#A%, #2775 ADC (&
AT I A R . OC 25Xt 645 v
PR Bl G AR 2 o B R B, T #2 H DWT i A8
PR =100 ml R fe e DR 4 1027 £ XURS: /&
516, 1% PWIT 28028 fb (4045 K 1 37 2
CBF i Il 75 & CBV JLWE{E S [H] TTP) 4 7] 5
P ", Rt , Campbell 25 5 i fig J= 36
WA A 1M 754 ( VLCBV ) RE B G- A Fim) HT'
B4R, SWI ik Al L& 31— 26 CT Jo ik i 7w 1 ¥
2RISR L BN DK B A VA R 2R R A R R
M, Pt SWI A6 2 Al iR I S iR %, 78
FRATE I RS b, FRATAR K REREMRE T 2458
3 MRI X L8751 (255 F0 W, ATt A B RIS
e JE AR
3.2 HhHEEXERE R LEmEm 3R
IR K B CISS 43 vf () 28 57 3 ik g 28
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B Bl A PR T 2R IS TG 1 A L, 12 5
FIFATTH AT & B — B0 ™) L BANRRFS
AR T — AR A P42 - R 25 B LS A IR
BT DC AR R 8 L A AR PRI . 3
T AE I REL [ 15 AT 4E 7 /0N I BE 8 R A
StP VR T RE RN EE LA K S A TT 2
2 ) TR R DT AR T RE AR #E rPA PR
55 P9 B 0L PR, D/ PR T 505 , T R AEE
WL £k, 12 285 5 15 Bl 1 STTS F 9% 45 S AH
W, I I TR BA 300 mg B ] UT
MO k3% A h UG 1Y ARTIS 56 b iF 76 i
Freptr

3.3 LAk MR 45 T30 0 0 ¥4 I ) 5 1) 52
W AR MRI G2 B 18] ) 2E K2 32 240
O JERFRATEBTSE b, PILLE R A AR I ) 5
To 5 2 5 3k TN N BA TR I R, —
HEFR DWI R 2 50, 300 1t s B A 5%
JB AT RS YE A2 7, 76 MRI 45 505 i B0 4%
PEAT TRAA YT, TR 3 ML CT 46 2 )5 1%
AL T MRI A I 5] P, B2 AN 484 m
PNV B TE]

25 LTk, 280 MRI KA A F) T3 4w
BT 1 i 5k 1L 5 2 B L VR, A28 i
P ) 77 £ ] P, S31  S BE DA T 02 07 3 25 1)
B FIEAE HY L A KUK (9 5025, TG ARG T 4
J5 LA, W R R A R 2 Ak, R
MRI J37 T 0 R 22 P e P i 4 o 0 3 v i
RITHE T W o 22 10 A e I AR PE R 52 25
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