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Hyperdense Middle Cerebral Arteries Sign Detected by Multi-mode CT in Acute Ischemic Stroke: A Cohort Study GUO
Yi-jia, ZHU Jia-ying, HONG Ye, HE Li*. Department of Neurology, West China Hospital , Sichuan
Uniwversity, Chengdu 610041, China
/\ Corresponding author, E-mail: heli2003new(@126. com

[ Abstract]  Objective =~ To determine the associations between hyperdense middle cerebral arteries sign
(HMCAS) and large vessel occlusion (LVO) and clinical outcomes in patients with acute ischemic stoke. Methods
Patients who were admitted to the Stroke Center of West China Hospital of Sichuan University within 6 h after onset
of acute ischemic stroke from July 2015 to July 2017 were included in this study. Logistic regression models were
established to determine the value of HMCAS in predicting LVO. hemorrhagic transformation and 90-d functional
outcome using the receiver operating characteristic curve. Results A total of 292 stroke patients were recruited and
50 (17.1%) presented with HMCAS, including 41 (82. 0%) with confirmed as LVO. HMCAS had a value of
0. 682 in the area under the receiver operating characteristic curve for predicting LVO Codds ratio (OR) =38. 93,
95% confidence interval (CI): 3. 72-21. 48, P<C0. 001), better than early CT infarct (0. 682 vs. 0. 602, P=
0.038). HMCAS was also an independent predictor for hemorrhagic transformation (OR=15. 32, 95%CI: 2. 16-
13.11, P<C0. 001) and poor functional recovery (OR =3.02, 95% CI; 1. 19-7. 62, P=20. 019). Conclusion
HMCAS is a risk factor of large artery occlusion, hemorrhagic transformation, and poor functional recovery in
patients with acute ischemic stroke.

[Key words] Acute ischemic stroke Hyperdense middle cerebral arteries sign Large vessel occlusion
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Fig1 A 60 years old woman detected with HMCAS (arrow) within
3 h of onset
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Table 1 Baseline characteristics of stroke patients with and without HMCAS

Characteristic

Total (n=292)

Without HMCAS (n=242)

With HMCAS (n=50)

Demographics

Age/yr. , x+s 66.9+13.6
Male/case (%) 170 (58.2)
Stroke risk factors/case (%)
Hypertension 167 (57.2)
Diabetes 60 (20.5)
Hyperlipemia 42 (14.4)
Atrial fibrillation 104 (35.6)
Smoking 34 (11.6)
Previous stroke 51 (17.5)
Measurement at admission
Systolic pressure/mmHg, x=+s 142.5+24.1
Diastolic pressure/mmHg, x=+s 81.8+13.3
Glucose/(mmol/L), x =+ 8.08+3.13
Triglyceride/ (mmol/L), x=s 1.65+1. 30
Cholesterol/(mmol/L), x=+s 4,274+1.05
NIHSS score(x = s) 10. 00£7. 50
Early CT infarct/case (%) 58 (19.8)
LVO/case (%) 100 (34.2)
TOAST etiology/case (%)
LAA 63 (21.6)
CE 81 (27.7)
SVO 61 (20.9)
SOE 11 (3.8)
SUE 76 (26.0)

Treatment in hospital/case (%)

Routine therapy 204 (69.9)

Thrombolysis 73 (25.0)
Thrombectomy 24 (8.2)
Hospital complications/case (%)
In-hospital infection 92 (31.5)
Gastrointestinal bleeding 16 (5.5)
Cardiac failure 24 (8.2)
Liver dysfunction 16 (5.5)
Renal dysfunction 12 (4. 1)
Clinical outcomes/case (%)
Hemorrhagic transformation 32 (10.9)
In-hospital mortality 40 (13.7)
Poor functional recovery 113 (38.7)

66.7+13.9 67.9412.4
143 (59. 1) 27 (54.0)
140 (57.9) 27 (54.0)
50 (20.7) 10 (20.0)
40 (16.5) 24.00"
76 (31.4) 28 (56.0) "
28 (11.6) 6 (12.0)
45 (18.6) 6 (12.0)
143.1424.4 139.5%22. 1
81.94+13.2 80.9+13.8
8.0643.24 8.1542.61
1.70+£1. 37 1.46+0. 87
4.2621.09 4.3240.77
8.8047.20 16.00£6. 20"
41 (16.9) 17 (34.0)*
59 (24.4) 41 (82.0) "
52 (21.5) 11 (22.0)
63 (26.0) 18 (36.0)
61 (25.2) 0 (0"

9 (3.7 2 (4.0)
57 (23.6) 19 (38.0) "
175 (72.3) 29 (58.0) "
58 (23.9) 15 (30.0)
16 (6.6) 8 (16.0) "
65 (26.9) 27 (54.0) "
13 (5. 4) 3 (6.0)
15 (6.2) 9 (18.0) "
11 (4.5) 5 (10.0)

9 (3.7 3 (6.0)
16 (6.6) 16 (32.0) "
26 (10.7) 14 (28.0)*
74 (30.6) 39 (78.9) "

* P<C0.05,vs. patients without HMCAS. HMCAS.: Hyperdense middle cerebral arteries sign; NIHSS, National institutes of health

stroke scale; LAA: Large-artery atherosclerosis; CE: Cardioembolism; SAQ: Small-artery occlusion; SOE: Stroke of other determined

etiology; SUE: Stroke of undertermined etiology

Bl VK B0 A T BE 2 5 KA P ZE R OC I fa e I &
(P<C0.05), ¥ LA FAs s g A £ K % ] B A (%
2) X KM 4 P ZE Y A B DR 2R Tk R A o B AR AR R
9 :NTHSS 43 F+ /3 (GE L2728 7, b= 0.564, OR =
1.15, 95%CI:1.09~1.21, P<<0.001) .4 K i
KB AE (b=0. 456 ,OR=8. 93, 95%CI.3. 72~
21.48, P <C0.001), f# 7 B W] CT ## 3t 4t (b=
0.202,0R = 2. 49, 95% CI:1.12 ~5. 29, P =
0.017), i % (b = —0.283, OR=0.35, 95%

CI:0.18~0.69, P=0.002) F 5 8i(h = —0.209,
OR=0.45, 95%CI:0.21~0.97, P=0.040) 24
FIHE.

2.2.2 hiddbibeh B B E A BE I R BE DT Sk EB
CT & MRI % 3 32(10. 9%) il i % & 4 7 i 5%
k. B R S0 K BRI RE 5 H I 2 Ak A 0% 1Y A8 I 1A
RALHE MR R K A LB ORI E R K
S NTHSS 3 43 Be & G L R i ob 3l ik 250 % 1
(P<0.05), ¥LL EAF B A £ H 2 o] TR R (%
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30, H I AR B A 6 R 2R BT R EE A = B AR YR R
o ki o Bh PR BCBAE (b=0. 348 \OR=15. 32, 95%CI .

2.16~13. 11, P<C0.001), 5 Ei(b=0.286,0R=

SFFE GELEAS . b=0.267.OR=1.59, 95%CI.
1.02~2.48, P=10.042), & k& # (b= 0. 260,
OR=2.97, 95%(:1;0. 18~0.69, P=0.014).

2.95, 95%CI:1.15~7.57, P=0.024), JH[E B K  2.2.3 #H2Hk LWyl E FiHBEE3A
F2 KNEAXERREAZNSEAZEEASHF
Table 2 Risk factors in patients with CTA-determined large vessel occlusion
Factor B b SE Wald OR 95%CI P
Sex (male) —1. 040 —0. 283 0. 341 9.287 0. 35 0.18-0. 69 0.002
Previous stroke (yes) —0. 810 —0.169 0. 449 3.257 0. 44 0.19-1. 07 0.071
Hyperlipemia (yes) —0. 897 —0.174 0. 544 2.721 0.41 0.14-1. 18 0.099
Atrial fibrillation (yes) —0.790 —0.209 0. 385 4,213 0. 45 0.21-0. 97 0. 040
NIHSS score 0.136 0. 564 0. 025 29. 841 1. 15 1.09-1. 21 <C0. 001
Early CT infarct (yes) 0.915 0.202 0. 383 5.691 2.49 1.12-5.29 0.017
HMCAS 2.190 0.456 0.448 23.926 8.93 3.72-21. 48 <C0. 001

HMCAS: Hyperdense middle cerebral arteries sign; NIHSS: National institutes of health stroke scale;

b: Standard partial regression coefficient; SE: Standard error; OR:

B Partial regression coefficient;

Odds ratio; CI: Confidence interval

F3 SEGRODMEERSHDELRBRESESH
Table 3 Risk factors associated with hemorrhagic transformation in patients with acute ischemic stroke
Factor B b SE Wald OR 95%CI P
Sex (male) —0.657 —0.179 0.443 2.200 0.52 0.22-1. 24 0.138
Thrombolysis (yes) 1. 088 0. 260 0. 441 6.091 2.97 0.18-0. 69 0.014
Thrombectomy (yes) 0. 676 0.103 0. 639 1. 117 1. 96 0. 56-6. 88 0. 291
Atrial fibrillation (yes) 1. 083 0. 286 0.481 5.074 2.95 1. 15-7.57 0.024
Cholesterol 0.462 0. 267 0.227 4.146 1. 59 1.02-2.48 0. 042
NIHSS score —0.010 —0.042 0. 034 0. 089 0.99 0.93-1. 06 0. 766
Hospital acquired infections (yes) 0. 481 0.123 0.458 1. 105 1. 62 0. 66-3.97 0.293
HMCAS 1.672 0. 348 1. 237 18.581 5.32 2.16-13.11 <0. 001
HMCAS, NIHSS, B, b, SE, OR, CI. Note the same as table 2

(R RE T 5 113 (38, 7 Y0 i) £ 35 328 300 ol 28 Ty R Pk O ¢
%, EREZE N, 5B E WA D Re K B AH G
Wi PR 28 AL 45« P ) A LB R | B B,
I NTHSS 3743 Bt P9 & 4% |5 ) e o o L 0 B fig
vy T AR i A Al R CT A BE L LK ik
KB AE (P<<0.05), ¥4 DL b A8 4

IR (3% 4) % 4 22 D) e K & 22 14 fe I A 22 ot ik

IS
7

R4 WAHIFTHENEREEZEN

JE M 25 B AR Yk A - NTHSS 43 (b= 0. 851, OR =
1.23, 95%CI:1.16~1.29, P<C0.001) , =N
YL (h=0.402,0R=4.79, 95%CI.2. 32~9. 92,
P<20.001) A7 4E ) CT #ZE 4L (b=0. 254, OR=
3.16, 95%CI:1.38~7.21, P=0.006) F1K il 1 3
WkE B AE (b=0.239,OR=3.02, 95%CI.1.19~
7.62, P=0.019),

200 & 5 47

Table 4 Factors associated with poor functional recovery (90 d follow-up) of stroke patients

Factor B b SE Wald OR 95% CI P
Sex (male) —0.404 —0.110 0. 396 1.042 0. 67 0.31-1. 45 0. 307
Age 0. 025 0.188 0.015 2.730 1.03 0.99-1. 06 0.098
Thrombectomy (yes) —0.276 —0.042 0.658 0.176 0.76 0.21-2.76 0.675
Atrial fibrillation (yes) —0. 744 —0.197 0.462 2.598 0. 48 0.19-1. 17 0.107
Triglyceride 0.058 0.042 0.171 0.114 1.06 0.76-1. 48 0.736
In-hospital infection (yes) 1. 567 0. 402 0.371 17. 871 4.79 2.32-9.92 <0. 001
NIHSS score 0. 205 0. 851 0.029 51.092 1.23 1.16-1. 29 <0. 001
Renal dysfunction (yes) 1. 326 0. 145 1. 081 1. 505 3.77 0.45-31. 35 0. 220
Cardiac failure (yes) —1.065 —0.162 0.676 2. 487 0. 34 0.09-1. 29 0.115
Gastrointestinal bleeding (yes) —0. 545 —0.068 0. 802 0.462 0.58 0.21-2.79 0.497
Hemorrhagic transformation (yes) 0. 489 0. 084 0.581 0. 708 1. 63 0.52-5.09 0. 400
Early CT infarct (yes) 1. 151 0. 254 0.420 7.502 3.16 1.38-7.21 0. 006
HMCAS 1. 104 0.239 0.473 5.461 3.02 1.19-7.62 0.019

HMCAS, NIHSS, B,

b, SE, OR, CI. Note the same as table 2
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Fig 2 Diagnostic value of HMCAS for large artery occlusion and clinical outcomes

A Large vessel occlusion; B: Hemorrhagic transformation; C: Follow-up prognosis
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