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[ Abstract ]
imaging (SWI) in prediction of hemorrhagic transformation ( HT) in patients with acute
ischemic stroke (AIS) after intravenous thrombolysis (IVT). Methods: Patients with

Objective: To assess brush sign ( BS) on susceptibility-weighted

acute cerebral ischemic stroke, who had major cerebral artery occlusion ( internal
carotid artery, middle cerebral artery M1 and M2 ), treated with intravenous
recombinant tissue plasminogen activator (1t-PA) from August 2009 to October 2014 in
the Second Affiliated Hospital, Zhejiang University School of Medicine, were enrolled
in the study. All patients underwent SWI scanning. The asymmetry index (Al) was
defined as the difference of intensity between ischemic and normal hemispheres on the
SWI phase map; according to Al values patients were divided into 3 groups: BS =0(n
=9), BS=1(n=39) and BS=2 (n=18). The relationships between BS and HT
and the clinical outcome among the 3 groups were analyzed. Results; Sixty-six patients
aged 68 + 13 years were included in the study, including 44 males (67% ) and 22
females (33% ), and 44 (67% ) with acute ischemic stroke. The mean pre-treatment
National Institutes of Health Stroke Scale ( NIHSS) score was 13 (6 —17), and the
onset to needle time was (252 + 88 ) min. Twenty-six (39. 4% ) patients had HT,
including 18 cases (27. 3% ) with HI and 8 cases (12. 1% ) with PH; BS was
observed more frequently in HT group than non-HT group. Binary logistic regression
analysis showed that BS was independently associated with HT of patients with acute
ischemic stroke following IVT (OR =2.589, 95% CI. 1.080 —6.210, P =0.033). In
those without reperfusion after IVT, patients with higher BS grade had higher HT rate ( P
=0.023). Conclusion; Brush sign on SWI can be used for predicting hemorrhagic

transformation after intravenous thrombolysis in patients with acute ischemic stroke.
[ Key words ] Stroke/drug therapy; Acute disease; Brain ischemia; Magnetic

resonance 1imaging; Tissue plasminogen activator/therapeutic use; Thrombolytic

therapy ; Infusions, intravenous
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Fig.1 Susceptibility-weighted imaging of a patient with left MCA occlusion
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Table 1 Univariate analysis of the baseline variables in
patients with acute ischemic stroke according to different

asymmetry index grades of deep medullary vein

[(xxs) 8 n(%)BLM(Q, ~0Q5) ]

FRAE Al=0(n=9)Al=1(n=39)A1=2(n=18) P{i
AR () 72 +14 67 =13 67 =12 0.476
egis 4(44) 13(33) 5(28) 0.416
H4 NIHSS 7(3~12) 12(6~15) 18(16 ~19)0. 001
OIT( min) 182 +91 228 +90 186 +59 0.279
ONT( min) 223 +108 271 +92 226 +58 0.279
Wi 4 s (mmHg) 164 +40 150 £22 145 £22 0.095
&3k JE (mmHg) 89 £22 83 +15 82 £ 15 0.464
164 ( mmol /L) 7.3+1.1 7.7%2.2  7.5%1.70.853
DWI g kt-44 7(1~19)  8(1~55) 25(5~101) 0.088

F(mL)

RGHE T A
(mL)

55(23 ~75) 67(38 ~129) 132(84 ~178) 0.027

JR I 6(67) 25(64) 10(56) 0.513
i D B 8l 4(44) 23(59) 4(22) 0.075
Wi PR 2(22) 6(15) 3(17) 0.814
e 1(11) 6(15) 3(17) 0.737
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Table 2 Univariate analysis of different types of hemorrhagic transformation after intravenous thrombolysis in patients with acute

ischemic stroke

[(xxs) 8 n(%) B M(Q, ~ Q) ]

F % T (n=40) HITH M (n=18) PH AV M4%fk(n=8) P{E* il fk(HIFIPH) (n=26) P{§*
AR (%) 67 +13 67 12 72 10 0. 679 68 +11 0.706
4Pk 16(40) 5(28) 1(13) 0.271 6(23) 0.188
JL4 NIHSS 11(6~17) 14(9 ~16) 16(14 ~19) 0.072 15(10 ~17) 0.115
W45 15 (mmHg) 154 +26 142 £22 156 =18 0.213 146 +22 0.251
& £ (mmHg) 83 +17 80 £13 94 +15 0.142 84 £ 15 0.700
A 7K - ( mmol/L) 7.5+1.9 7.9+2.2 7.2+1.6 0. 655 7.6 2.0 0.792
DWI Jp5 kb4 A (mL) 5(1~49) 41(6 ~76) 21(10 ~31) 0. 766 28(7 ~68) 0.028
S HEVE AT (mL) 68(32 ~137) 108(63 ~163) 93 (14 ~203) 0.362 108(56 ~162) 0. 065
L 25(63) 12(67) 4(50) 0.719 16(61.5) 1. 000
O R E S 17(43) 9(50) 5(62) 0.559 14(54) 0. 452
WE PRI 8(20) 3(17) 0(0) 0.383 3(12) 0.505
S 5(13) 4(22) 1(13) 0.618 5(19) 0. 498
Ll 7(18) 3(17) 0(0) 0. 442 3(12) 0.728
AL 43 9% 1(1~1) 1(1~2) 2(1~2) 0.055 1(1~2) 0. 026
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Table 3 Binary logistic regression analysis of hemorrhagic
transformation after intravenous thrombolysis in

patients with acute ischemic stroke

[EReny OR {8 95% CI P1{i
H:£k NIHSS 0.997  0.888 ~1.120 0. 960
DWI kAR (mL)  0.999  0.990 ~ 1. 008 0.795
IHE AR (mL) 1.004  0.998 ~1.010 0.209
AT 534 2.589  1.080 ~6.210 0.033
O P EE 2.339  0.764 ~7.162 0.137
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Fig.2 Susceptibility-weighted imaging of a patient before and after thrombolysis
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