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Application value of ultrasound combined with virtual touch tissue imaging
quantification in evaluation of carotid artery plaque and prediction on
cerebral infarction

HONG Wei,HAN Ehui, LV Zhihong
Department of Ultrasound , Huangshi Central Hospital , Edong Healthcare Group, Hubei 435000, China

ABSTRACT Objective To evaluate the feasibility, stability and predictive value of virtual touch tissue imaging
quantification (VTIQ) in diagnosis of cerebral infarction, and to explore the clinical value of ultrasound combined with VTIQ in
predicting cerebral infarction. Methods Sixty cases of cerebral infarction (cerebral infarction group) and 40 cases of non—
cerebral infarction (non—cerebral infarction group) were collected. The representative plaques were selected for ultrasound and
VTIQ examination according to the plaque total risk score standard. Patch echo type (PEH) , stenosis rate (SR ) and shear wave
velocity (SWV) were recorded, the PET composition ratio, SR and SWV of the two groups were compared. Bland—Altman
analysis was used to examine the consistency of SWV measured between physicians with high and low seniority. ROC curve was
drawed to analyze the diagnostic efficacy of different parameters for independent prediction of cerebral infarction. Logistic
regression combined with ROC curve were used to analyze the clinical value of multiple parameters combined to predict cerebral
infarction. Results There were statistically significant differences in PET composition ratio and SR between the two groups (both
P<0.01). SWV in cerebral infarction group was significantly lower than that in non—cerebral infarction group[ (3.32+0.92)m/s vs.
(3.76+0.85)m/s, P=0.004]. The area under ROC curve of PET,SR and SWV in diagnosis of cerebral infarction were respectively
0.291,0.722 and 0.664. The consistency bias of SWV measured between different observers was 0.0556 m/s, and the consistency
boundary was —0.3937~0.5049 m/s. The sensitivity, specificity and accuracy of predicting cerebral infarction were 60.00%,
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62.50% and 70.50% , respectively.Taken SWV < 3.435 m/s as the cut—off value, the area under ROC curve of cerebral infarction
predicted by PET combined with SR was 0.806, and the sensitivity, specificity and accuracy were 68.33%, 82.50%, 74.00%,

respectively.The area under ROC curve of PET, SR and SWV combined to predict cerebral infarction increased to 0.945, and the

sensitivity , specificity and accuracy increased to 91.67%, 82.50% and 88.00%, respectively. Conclusion

It is feasible and

repeatable to evaluate the hardness of carotid artery plaque in the diagnosis of cerebral infarction by VTIQ. VTIQ combined with

high—frequency ultrasound can improve the diagnostic value of cerebral infarction .

KEY WORDS Ultrasonography; Virtual touch tissue imaging quantification; Carotid artery; Plaque; Cerebral infarction
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