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The influence of the image quality of intracranial magnetic resonance vessel wall imaging on the identifi-
cation of symptomatic plaques by radiomics model ZHAO Hai-yan,PENG Wen-jia, CHEN Yu-kun,et
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[Abstract] Objective: To investigate the effect of MR vessel wall imaging (MR-VWI) image
quality on the construction of a symptomatic plaque prediction model based on radiomics signature.
Methods: In the first part,patients who underwent MR-VWI examination for intracranial atherosclero-
sis were immediately re-scanned due to poor image quality and were retrospectively collected. MR-VWI
sequences include whole-brain 3D SPACE T, WI plain and enhanced scans,and 2D TSE T, WI of the
target vessel (unilateral middle cerebral artery or basilar artery).One hundred common radiomics fea-

tures were analyzed, including 9 shape features, 18 first-order gradient features,and 73 texture fea-

ERBNL:200433 DR, VAE 45 25 05 K54 58 — KT ) 12 g i 5 12 W7 ) T e 32 S A L W B 0 3k S KL B SR ) L Bl ) 5 200032
i A BRI A e BE A P A B AT B A E A s L T R 2 RS AL B S 1 N B R S S = (B MR L B RS

PEE B A B HE (1991 — ), 2 VLI 75 5 W N 7E 30, 32 %8 DA = i 10 87 B 5 1R 2 T 58 1A

BIWAEE - ff 2 F , E-mail : ¢jr.lujianping@ vip.163.com

ESWE: BRI ZEFQFT LTI H (22Y11911200) 5 F#ET H AR 7 5 4 (22ZR1478100)



1262

TS 22 S5 R 2023 4F 10 A28 38 #%55 10 ] Radiol Practice, Oct 2023, Vol 38,No.10

tures.By comparing the plaque radiomics features of repeated scanning,the unstable features that were
easily affected by image quality were screened out.In the second part,the cases of intracranial athero-
sclerotic stenosis who underwent MR-VWI examination were retrospectively collected.Firstly,a pre-
dictive model of symptomatic plaques was constructed based on the radiomics features of all cases in
Part [ (Model A).Secondly,a prediction model (Model B) is constructed after removing all the un-
stable features. Finally, the cases with poor image quality were eliminated and a prediction model
(Model C) was constructed. The Wilcoxon signed rank sum test was used to compare the radiomics
features of repeated scan images. The diagnostic efficiency of the predictive model of symptomatic
plaques based on radiomics features was analyzed using the receiver operating characteristic curve
(ROC curve),and the diagnostic efficiency was mainly reflected by the area under ROC curve (AUC).
The Del.ong test was used to compare the efficacy of different models.Results:In the first part,a total
of 24 cases were collected for immediate repeat scanning due to poor image quality. The results showed
that shape features and first-order gradient features of the 3D SPACE T, WI sequence were all stable,
and the unstable features of texture features only account for 1/73.The unstable features of shape fea-
tures,first-order gradient features,and texture features of 3D SPACE T, WI enhanced sequences ac-
counted for 3/9,2/18,and 17/73,respectively. The unstable features of shape features,first-order gra-
dient features,and texture features of 2D TSE T, WI sequences accounted for 2/9,2/18,and 19/73,re-
spectively.In the second part,120 plaques from 102 patients were included in the analysis,including 51
symptomatic plaques and 69 asymptomatic plaques. The AUC of model A is 0.708 +0.022.Compared
with the unstable features in the first part,there are 3 unstable features in the 8 radiomics features se-
lected by model A.The AUC of Model B is 0.740£0.007.Model C showed the best performance in pre-
dicting intracranial culprit plaques (AUC=0.75840.013).Compared with the unstable features in the
first part,all 8 radiomics features of model C are stable.Conclusion; When the prediction model of in-
tracranial symptomatic plaques is constructed based on MR-VWI radiomics, the image quality has a
certain influence on the plaque radiomics signature, and the better the image quality, the higher the
prediction efficiency.

[Key words] Magnetic resonance imaging; Plaque,atherosclerotic; Radiomics
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