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Quantitative analysis of main components by coronary CT angiogram of coronary artery plaques YAO
Yi-ming, YE Jing, GAO Hui,et al. Dalian Medical University,Dalian 116044 ,China

[Abstract] Objective: To explore the value of coronary CT angiography (CCTA)-based plaque
quantitative analysis in the quantification of vulnerable plaques and stable plaques in patients with un-
stable angina (UAP) and stable angina (SAP). Methods: Data of 320-row CT coronary angiography
(CTA) and coronary angiography (CAG) from 41 patients with angina pectoris (UAP18 and SAP23)
were retrospectively and continuously collected and analyzed. Plaques were divided into three groups:
UAP vulnerable plaque(group | ), UAP stable plaque(group [l Jand SAP stable plaque(group [ ).
The plaque quantitative analysis software was used to quantitatively measure the volume and volume
percentage of lipid,fiber and calcification in the plaque segments. One-way ANOVA was used to com-
pare the volume and its percentage differences of lipid, fiber and calcification in the three groups,and
LSD tests were used for pair-wise comparisons. The receiver operating characteristic curve (ROC
curve) was used to analyze the diagnostic thresholds for the diagnosis of vulnerable plaques and stable

plaques,and the corresponding sensitivity, specificity, positive predictive value (PPV) and negative
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prediction value (NPV) were calculated. Results: A total of 45 plaques were quantitatively analyzed and
studied,with 10 plaques in group [ ,9 plaques in group [l and 26 plaques in group [lI. Vulnerable
plaques and two groups of stable plaques in lipids (49.3% +4.1% vs 31.8% 46.3%,33.4% £6.9%)
and calcification (2. 9% +2.7% vs 13.0% +11. 8% ,17. 2 Percentage of % £+10. 8% ) were statistically
significant (P<C0. 05),the percentage of vulnerable lipid plaque was higher than that of stable plaque,
and the percentage of calcified vulnerable plaque was lower than that of stable plaque; the volume of
fibers between vulnerable plaques and UAP stable plaques was statistically different (47.5=+14.4 vs
74,7437.5) (P<C0.05);there were no significant differences in the percentage of stable plaque be-
tween lipids (31.8% £6. 3% vs 33. 4% +6. 9%) and calcification (13. 0% £=11. 8% vs 17. 2% £
10.8%) (P>>0.05). Among the indicators for the diagnosis of vulnerable plaque,the area under the
ROC curve (AUC) of lipid percentage was higher,i. e. , the AUC was 0. 994 ;the corresponding lipid
volume AUC was 0. 811. The vulnerable plaques and stable plaques were judged based on the percent-
age of lipid ROC curve. The cut-off point of sexual plaque was 44. 1% ,and its corresponding sensitivi-
ty,specificity, PPV and NPV were 1. 000,0. 885,0. 714,1. 000, respectively. In addition, the fiber vol-
ume and fiber percentage,calcification volume and calcification percentage had only low or no diagnos-
tic value. Conclusion; CCTA plaque quantitative analysis technology can be used to measure the main
components of coronary plaque,and thus provides clinical basis for plaque identification.
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