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Clinical Study on Evaluation of Carotid Atherosclerotic Plaque Stability by

Contrast-enhanced Ultrasound*
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ABSTRACT Objective: To investigate the clinical value of evaluation of carotid atherosclerotic plaque stability by
contrast-enhanced ultrasound, and to provide a reference for atherosclerosis diagnostic accuracy. Methods: 53 cases (59 patches)of
patients with carotid artery atherosclerotic plaque were divided into soft plaque group (24 patches), mixed plaque group (18 patches)and
hard plaque group(17 patches) according to the characteristics of real-time ultrasound echo image angiography, compared the the contrast
enhancement rate and enhancement degree between the 3 groups,and quantitative analysis of time-intensity for each type of patch.
Results: 40 of the 59 patches showed different degrees of enhancement and the enhancement rate was 67.80% . The ultrasound
enhancement rates of soft plaque group, mixed plaque group and hard plaque group were 87.50%,72.22% and 35.29% respectively,and
the difference was statistically significant (P<0.05); The I and III grade of contrast enhancement degree between the three groups was
statistically significant (P<0.05), the number of I grade of contrast enhancement degree in hard plaque group was more than the soft and
mixed plaque groups,the number of III grade of contrast enhancement degree in soft plaque group was more than the hard and mixed
plaque groups, the difference was statistically significant (P<0.05); The peak time, average transit time of soft plaque group were lower
than the mixed plaque group and hard plaque group, the plaque peak intensity is higher than the mixed plaque group and hard plaque
group, the peak time and average transit time of the mixed plaque group was lower than the hard plaque group, the plaque peak intensity
was higher than the hard plaque group, and the differences were statistically significant (P<0.05). Conclusion: The ultrasound contrast
technique can be used to reflect the new blood vessel of carotid atherosclerotic plaque in real time, and provide the parameter imaging
and quantitative analysis to evaluate the stability of plaque.
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Table 1 Comparison of the contrast enhancement rate and enhancement degree of contrast-enhanced ultrasound in three groups

Number of contrast-enhanced Contrast enhancement

Contrast enhancement degree

Groups Number of plaques Grade | Grade [ Gradelll  Grade [V
ultrasound rate( % )
(number)  (number)  (number) (number)
Soft plaque group 24 21 87.50 3 7 11 3
Mixed plaque group 18 13 72.22% 5 5 6 2
Hard plaque group 17 6 35.29% 10 5 1 1
x? 12.655 10.163 0.014 7.589 0.502
P 0.002 0.006 0.993 0.022 0.778

Note:Compared with the soft plaque group,*P <0.05;Compared with mixed plaque group, P <0.05
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Table 2 Comparison of times-quantitative intensity analysis in three groups( x* s)

Groups Number of plaques Plaque peak intensity( % ) Peak time(s) Average transit time(s)
Soft plaque group 24 -88.73% 9.05 8.33+ 2.57 20.34+ 2.36
Mixed plaque group 18 -103.16x 8.57* 9.83% 3.75% 24.68+ 3.28%*
Hard plaque group 17 -117.52+ 9.66** 10.37+ 4.81* 29.67+ 2.34*
F - 4.856 3.451 3.986
P - 0.006 0.026 0.018

Note:Compared with the soft plaque group,*P <0.05;Compared with mixed plaque group, * P <0.05
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