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The Diagnostic Value of Decision Tree Diagnostic Model Based on Multimodal Ultrasound for the Vulnerability of Carotid Artery Plaques. L/
Ning, ZHANG Shuhua, TANG Shan, et al. Department of Ulirasound ,Affiliated Hospital of North China University of Technology, Hebet
063000, China

Abstract Objective To construct the decision tree diagnosis model of ischemic stroke based on multimodal ultrasound technology,
and to provide a new diagnostic idea for the early identification of vulnerable carotid plaque. Methods A total of 113 patients with carotid
plaque hospitalized in Affiliated Hospital of North China University of Technology from January 2020 to February 2022 were retrospectively
selected, and they were divided into symptom group (n =60) and non — symptom group (n =53). All the patients underwent convention-
al ultrasound (CUS), contrast — enhanced ultrasound (CEUS) and shear wave elasticity (SWE) , and the ultrasonic parameters were re-
corded. The differences of ultrasonic characteristics between the two groups were compared. Decision tree diagnosis mode for ischemic
stroke based on CUS, CEUS, SWE and multimodal ultrasound were constructed respectively. The diagnostic model was tested by 10 — fold
cross validation method, and the accuracy, sensitivity, specificity, positive predictive value and negative predictive value were used to e-
valuate its diagnostic efficacy. Results There were significant differences in plaque echo, very low echo area, calcification, enhancement
level of central and distal segments of plaque, Young's modulus of proximal, central and distal segments of plaque between the two groups
(P<0.05). CUS, CEUS, SWE and multimodal ultrasound were used to construct the diagnostic models of ischemic stroke, and 10 - fold
cross validation method showed that the misjudgment rates were 34.5% , 44.2% , 26.5% and 12.2% , respectively. The diagnostic effi-
ciency of the model was evaluated, the diagnostic accuracy of the the multimodal ultrasound based decision tree diagnostic model for ische-
mic stroke was significantly higher than that of other diagnostic models, and its value was 92.0% . The sensitivity, specificity, positive
predictive value and negative predictive value were 90. 7% , 94.3% , 15.91 and 0. 09, respectively. Conclusion The application of

multimodal ultrasound can more accurately evaluate the vulnerability of carotid plaque. By constructing the decision tree diagnosis model of
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ischemic stroke based on multimodal ultrasound, the detection rate of vulnerable plaque can be effectively improved, and the ultrasonic

characteristics in the middle of the plaque can better reflect its stability.

Key words Carotid plaque; Vulnerability; Decision tree; Multimodal ultrasound; Ischemic stroke
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