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Abstract: [ Objective] To investigatethe correlation between blood flow signal on three dimensional time—of—flight
magnetic resonance angiography (3D-TOF-MRA ) and short—term outcome in patients with symptomatic middle cerebral
artery (MCA ) severe stenosis or MCA occlusion. [ Methods] We retrospectively reviewed consecutive patients with symp-
tomatic MCA severe stenosis or MCA occlusion. General information , clinical data and cranial imaging data were collect-
ed. Characteristics of blood flow signal on 3D-TOF-MRA for each patient were analyzed, which included: (1) blood flow
signal of MCA distal to stenosis/occlusion lesion ; (2) laterality of posterior cerebral artery (PCA ). The correlation

between characteristics of blood flow signal and short—term outcome was analyzed. [Results]Three hundred and twenty—
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eight patients were included in this study. There were 154 patients with symptomatic MCA severe stenosis and the rest of

them had symptomatic MCA occlusion. Poor blood flow signal of distal MCA independently correlated with poor short—
term outcome in patients with severe MCA stenosis. [Odds Ratio (OR) 0.32, 95% Confident Interval (CI) 0.14~0.72].
PCA laterality was not related with short—term outcome in these patients (OR, 2.28, 95% CI, 0.85~6.15). PCA laterality

independently correlated with poor short—term outcome in patients with MCA occlusion. (OR, 3.54, 95% CI, 1.32~

9.78). Blood flow signal of distal MCA was not related with short—term outcome in these patients (OR, 0.58, 95% CI,

0.22~1.48). [ Conclusion] Blood flow signal on 3D-TOF-MRA correlates with short—term outcome in patients with

symptomatic MCA severe stenosis or occlusion but the characteristics differs between severe MCA stenosis and occlusion

patients. Anterograde blood flow (blood flow signal of MCA distal to stenosis lesion) for patients with severe MCA stenosis

and retrograde blood flow (PCA laterality ) for patients with MCA occlusion correlates with shot—term outcome.

Key words: cerebral infarction; middle cerebral artery; severe stenosis; occlusion; magnetic resonance angiogra-

phy; laterality of posterior cerebral artery; short—term outcome
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Grade A, the signal intensity of the MCA branches distal to the stenosis (white arrow) is normal or nearly symmetrical compared with the con-

tralateral MCA (A ) ; Grade B, the signal intensity of the MCA branches distal to the stenosis (white arrow) is mildly reduced compared with the con-

tralateral MCA , all M2 branches could be observed along its course, and two or more M3 branches could not be visualized to the cortical surface com-

pared with the contralateral MCA or the number of visible M3 branches was at least 2 fewer than that of the contralateral MCA (B) ; Grade C, the sig-

nal intensity of the MCA branches distal to the stenosis (white arrow) is severely reduced compared with the contralateral MCA , and one or more M2

branches could not be visualized along its course compared with the contralateral MCA (C) ; Grade D, the signal intensity of all the MCA branches

distal to the occlusion (white arrow) is not visible compared with the contralateral MCA (D).

E1 MCA¥E

MiRES 5 R

Fig.1 The grade of visualization of the MCA branches distal to the site of stenosis on 3D-TOF-MRA

The MIP image of 3D-TOF-MRA (A )indicates that laterality of PCA is positive and the ipsilateral PCA with higher signal intensity is longer
than contralateral PCA (white arrows in A ). The MIP image of 3D-TOF-MRA (B ) shows laterality of PCA is negative, in which bilateral PCA are

nearly symmetrical.

B2 PCA{RMLITERE
Fig.2 Assessment of PCA laterality
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Table 1 Baseline characteristics and blood flow signal features of patients with MCA—-M1 severe segment stenosis or occlusion

Characteristics Total (n=328) Severe stenosis(n=154) Occlusion(n=174)

Baseline characteristics

Agelyear (x £5) "

Male (n, %)

Interval from onset to admission/d [M (IQR) ]
Length of stay/d (x +s)

NIHSS at admission [ M(IQR) ] "

Risk factors (n, %)

Hypertension

Diabetes mellitus

Hypercholesterolemia

Current smoker

Coronary heart disease

History of stroke/transient ischemic attack
Family history of stroke

Peripheral vascular disease

In—hospital treatment (n, %)

Thrombolysis therapy
Antiplatelet therapy
Antitcoagulant therapy

Statins

Short—term outcome (7, % )"

Good

Poor

Blood flow signal of distal MCA (n,%)"

Grade A
Grade B
Grade C
Grade D

Laterality of PCA (n,%)"

66.1+10.0 67.5+9.7 64.8+10.1
225(68.6) 100(64.9) 125(71.8)
4(2~9) 4(2~10) 4(2~8)
13.5+5.9 12.8+6.0 14.1+5.7
5(3~9) 4 (2~8) 7(3.8~11)
242(73.8) 119(77.3) 123(70.7)
97(29.6) 52(33.8) 45(25.9)
109(33.2) 56(36.4) 53(30.5)
134(40.9) 56(36.4) 78(44.8)
28(8.5) 12(7.8) 16(9.2)
93(28.4) 47(30.5) 46(26.4)
32(9.8) 17(11.0) 15(8.6)
12(3.7) 7(4.5) 5(2.9)
12(3.7) 7(4.5) 5(2.9)
314(95.7) 148(96.1) 166(95.4)
28(8.5) 15(9.7) 13(7.5)
256(78.0) 121(78.6) 135(77.6)
136(41.5) 77(50.0) 59(33.9)
192(58.5) 77(50.0) 115(66.1)
31(9.5) 31(20.1) 0(0)
101(30.8) 100(64.9) 1(0.6)
68(20.7) 23(14.9) 45(25.9)
128(39.0) 0(0) 128(73.6)
128(39.0) 51(33.1) 77(44.3)

1) P<0.05. NIHSS: National Institute of Health Stroke Scale; IQR: interquartile; MCA: middle cerebral artery; PCA: posterior

cerebral artery
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Table 2 Characteristics of short—term outcome of patients with MCA—-M1 severe segment stenosis or occlusion

Short—term outcome of severe stenosis Short—term outcome of occlusion

Good(n=77) Poor(n=77) Good(n=59) Poor(n=115)
Baseline characteristics
Agelyear(x +s) 66.7+10.8 68.4+8.4 63.3£10.8 65.5+9.7
Male(n,%)" 57(74.0) 43(55.8) 47(79.7) 78(67.8)
Interval from onset to admission/d[ M (IQR) ]*’ 4(2~8.5) 5(2~11) 5(4~11) 3(2~8)
Length of stay/d(x +s)" 11.0+4.8 14.5+6.6 12.5+4.6 14.9+6.1
NIHSS at admission[ M (IQR) ]"?* 3(1.5~4) 7(5~11) 3(1~5) 9(6~12)
Risk factors(n, %)
Hypertension 60(77.9) 59(76.6) 38(64.4) 85(73.9)
Diabetes mellitus 28(36.4) 24(31.2) 13(22.0) 32(27.8)
Hypercholesterolemia 28(36.4) 28(36.4) 19(32.2) 34(29.6)
Current smoker 30(39.0) 26(33.8) 30(50.8) 48(41.7)
Coronary heart disease 5(6.5) 7(9.1) 6(10.2) 10(8.7)
History of stroke/transient ischemic attack 22(28.6) 25(325) 13(22.0) 33(28.7)
Family history of stroke 11(14.3) 6(7.8) 7(11.9) 8(7.0)
Peripheral vascular disease 3(3.9) 4(5.2) 1(1.7) 4(3.5)
In—hospital treatment (n, % )
Thrombolysis therapy 3(3.9) 4(5.2) 0(0) 5(4.3)
Antiplatelet therapy 76(98.7) 72(93.5) 55(93.2) 111(96.5)
Anticoagulant therapy 5(6.5) 10(13.0) 3(5.1) 10(8.7)
Statins 60(77.9) 61(79.2) 51(86.4) 84(73.0)
Blood flow signal of distal MCA (n,% )"
Grade A 20(26.0) 11(14.3) 0(0) 0(0)
Grade B 49(63.6) 51(66.2) 1(1.7) 0(0)
Grade C 8(10.4) 15(19.5) 22(37.3) 23(20.0)
Grade D 0(0) 0(0) 36(61.0) 92(80.0)
Laterality of PCA (n,%)"” 31(40.3) 20(26.0) 34(57.6) 43(37.4)

1)In patients with severe MCA—M1 stenosis, there is a statistically significant difference in good short—term outcome compared with poor short—
term outcome, P<0.05. 2) In patients with MCA—M1 occlusion, there is a statistically significant difference in good short—term outcome compared
with poor short—term outcome, P<0.05. NIHSS: National Institute of Health Stroke Scale; IQR: interquartile; MCA : middle cerebral artery; PCA :

posterior cerebral artery
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Table 3 Relationship between good short—term outcome and blood flow signal [ OR(95% CI) |

Variables Unadjusted Age— and sex—adjusted Multivariate adjusted
Total
Blood flow signal of distal MCA 0.62(0.50~0.78)" 0.59(0.47~0.74)" 0.61(0.44~0.86) "
Laterality of PCA 1.88(1.19~2.95)" 1.79(1.13~2.84) "V 2.76(1.40~5.46) "V
Severe stenosis group
Blood flow signal of distal MCA 0.54(0.31~0.95) " 0.53(0.30~0.94) " 0.32(0.14~0.72) "
Laterality of PCA 1.92(0.97~3.80) 1.75(0.87~3.54) 2.28(0.85~6.15)
Occlusion group
Blood flow signal of distal MCA 0.39(0.20~0.76) "' 0.39(0.20~0.79) " 0.58(0.22~1.48)
Laterality of PCA 2.28(1.20~4.32)" 2.32(1.20~4.46) " 3.54(1.32~9.48) "

1)P<0.05; MCA : middle cerebral artery; PCA : posterior cerebral artery
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