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Value of three dimensional high-resolution vessel wall magnetic resonance imaging in identifying culprit plaques
in non-stenotic intracranial atherosclerosis of posterior circulation
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[ Abstract ]| Objective To employ three dimensional high-resolution vessel wall magnetic resonance imaging (3D hr-
VW-MRI) for analyzing the imaging characteristics of posterior circulation non-stenotic intracranial atherosclerotic plaque and
to discuss its diagnostic value in identifying culprit plaques. Methods Ninety-three patients (age [ 62.9449.70] years old, 67
males, 26 females) with non-stenotic atherosclerosis in our hospital from Jan. 2019 to Jan. 2021 were retrospectively recruited.
The imaging features of plaques, including luminal area, maximum wall thickness and minimum wall thickness at the most
stenotic site, stenosis rate, plaque burden, remodeling index, eccentricity index, enhancement ratio at the most stenotic site,
and intraplaque hemorrhage, were measured based on T1-weighted imaging (T1WI) and contrast-enhanced T1WI. The culprit
plaque was defined as a lesion arising from the responsible vascular supply area to a fresh infarction on the diffusion weighted
imaging (DWI) and T2 fluid attenuated inversion recovery (T2-FLAIR) images with accompanying ischemic stroke/transient
ischemic attack (TIA). A plaque was considered to be a nonculprit plaque when it occurred in patients with presumed ischemic
stroke/TIA, but without an infarct on DWI and T2-FLAIR. Results Sixty-one culprit plaques and 32 non-culprit plaques
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were analyzed. The proportions of patients with hyperlipidemia, National Institutes of Health stroke scale (NIHSS) score,
narrowest plaque enhancement rate, and incidence of intraplaque hemorrhage in the culprit plaque group were significantly
higher than those in the non-culprit plaque group (all £<<0.05). Multivariate logistic regression analyses showed that NIHSS
score (odds ratio [ OR] =1.799, 95% confidence interval [ CI]1.303-2.484, P<<0.001), enhancement ratio (OR=1.076, 95% CI
1.027-1.128, P=0.002) and intraplaque hemorrhage (OR=30.708, 95% CI 2.563-367.925, P=0.007) were associated
with plaque type. Conclusion NIHSS score, enhancement ratio at the most stenotic site, and intraplaque hemorrhage are
independent risk factors for culprit plaques in patients with posterior circulation non-stenotic intracranial atherosclerotic
disease. These indicators may help identify such culprit plaques and could be used to screen individuals with plaques having
these characteristics, thereby providing a basis for early preventive interventions.

[ Key words | three dimensional high-resolution vessel wall magnetic resonance imaging; intracranial non-stenotic
atherosclerotic plaques; posterior circulation; ischemic stroke; culprit plaques
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Tab1 Comparison of clinical features between culprit and non-culprit plaque groups in posterior circulation

non-stenotic intracranial atherosclerosis patients

Characteristic Culprit group N=61 Non-culprit group N=32 Statistic P value
Agelyear, x5 63.851+8.53 61.19+11.55 t=1.263 0.210
Gender, 7 (%) 7 =0.047 0.828
Male 43 (70.5) 24 (75.0)
Female 18 (29.5) 8(25.0)
Smoking, n (%) 17 (27.9) 14 (43.8) £=1721 0.190
Alcohol use, 1 (%) 15 (24.6) 5(15.6) 2 =0.539 0.463
Diabetes mellitus, 7 (%) 34 (55.7) 13 (40.6) 7=1.361 0.243
Hypertension, 7 (%) 50 (82.0) 23 (71.9) 21 =0.739 0.390
Coronary artery disease, 7 (%) 4 (6.6) 2(6.2) 7=0.000 1.000
Hyperlipidemia, 7 (%) 45 (73.8) 16 (50.0) 1 =4.254 0.039
NIHSS score, M (Q,, O3) 5(2,6) 0(1,2) Z=—5.449 <<0.001
Plaque location, 7 (%) £ =0.010 0.920
Basilar artery 44 (72.1) 22 (68.8)
Vertebral artery 17 (27.9) 10 (31.2)

Culprit group: The patient with clinical symptoms of ischemic stroke/TIA, and high signal appeared in the corresponding

vascular supply area on head MRI DWI and T2-FLAIR; Non-culprit group: The patient with suspected clinical symptoms of ischemic

stroke/TIA, but there was no abnormal high signal of the corresponding vascular supply area on head MRI DWI or T2-FLAIR.

NIHSS: National Institutes of Health stroke scale; TIA: Transient ischemic attack; MRI: Magnetic resonance imaging; DWI: Diffusion

weighted imaging; T2-FLAIR: T2 fluid attenuated inversion recovery.
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Tab 2 Comparison of imaging features between culprit and non-culprit plaque groups in posterior circulation

non-stenotic intracranial atherosclerosis patients

Characteristic Culprit group N=61  Non-culprit group N=32 Statistic P value
Luminal area (stenosis site)/mm”’, X+ s 5.44+£2.56 5.43+2.57 t=0.017 0.986
Maximum wall thickness (stenosis site)/mm, x+s 1.67+0.38 1.66+0.45 t=0.164 0.870
Minimum wall thickness (stenosis site)/mm, X+ 0.69+0.13 0.71%+0.15 t=—0.591 0.556
Stenosis rate/%, x s 29.39+11.70 25.37+13.11 t=1.511 0.134
Plaque burden/%, x s 68.47+8.85 65.78+8.33 t=1.423 0.158
Remodeling index/%, X+ 103.33+22.87 103.11427.80 t=0.042 0.967
Eccentricity index/%, x s 57.524+9.28 55.64+10.68 t=0.881 0.381
Enhancement ratio (stenosis site)/%, x s 36.49+20.56 19.53+17.75 t=3.955 <0.001
Intraplaque hemorrhage, 7 (%) 18 (29.5) 1(3.1) 1 =7.438 0.020

Culprit group: The patient with clinical symptoms of ischemic stroke/TIA, and high signal appeared in the corresponding

vascular supply area on head MRI DWI and T2-FLAIR; Non-culprit group: The patient with suspected clinical symptoms of ischemic

stroke/TIA, but there was no abnormal high signal of the corresponding vascular supply area on head MRI DWI or T2-FLAIR. TIA:

Transient ischemic attack; MRI: Magnetic resonance imaging; DWI: Diffusion weighted imaging; T2-FLAIR: T2 fluid attenuated

inversion recovery.
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Tab 3 Logistic regression analysis of predictors for culprit plaques in posterior circulation non-stenotic intracranial

atherosclerosis patients

Univariate analysis Multivariate analysis

Characteristic OR (95% CI) P value OR (95% CI) P value
NIHSS score 1.826 (1.382, 2.414) <0.001 1.799 (1.303, 2.484) <0.001
Hyperlipidemia 2.812 (1.146, 6.901) 0.024 1.246 (0.297, 5.234) 0.764
Enhancement ratio (stenosis site) 1.061 (1.025, 1.098) 0.001 1.076 (1.027, 1.128) 0.002
Intraplaque hemorrhage 15.122 (1.924, 118.864) 0.010 30.708 (2.563, 367.925) 0.007
NIHSS: National Institutes of Health stroke scale; OR: Odds ratio; CI: Confidence interval.
x4 2BNEFHLGRFFENEERN—BEST
Tab 4 Interreader agreement between 2 readers for imaging characteristics
n=30
Characteristic Reader 1,x=+s Reader 2, x+s ICC (95% CI)
Luminal area (stenosis site)/mm’ 5.12+2.68 5.13+2.71 0.990 (0.978, 0.995)
Maximum wall thickness (stenosis site)/mm 1.5940.36 1.57+0.47 0.890 (0.770, 0.947)
Minimum wall thickness (stenosis site)/mm 0.67£0.11 0.66+0.17 0.756 (0.492, 0.884)
Stenosis rate/% 30.47+12.27 31.03+13.05 0.975 (0.947, 0.988)
Plaque burden/% 67.48+9.43 67.04+10.03 0.983 (0.964, 0.992)
Remodeling index/% 96.41+19.38 95.22+18.87 0.985 (0.969, 0.993)
Eccentricity index/% 55.84+10.24 54.24+11.99 0.895 (0.782, 0.950)
Enhancement ratio (stenosis site)/% 23.22+15.74 23.97+16.16 0.992 (0.983, 0.996)

ICC: Intraclass correlation coefficient; CI: Confidence interval.
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