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[ Abstract] Objective To evaluate the application value of quantitative features of coronary computed
tomography angiography (CCTA) in predicting the failure of antegrade percutaneous coronary intervention (A—PCI)
for chronic total occlusion (CTO) lesions, to screen independent risk factors and to construct a prediction model, so
as to provide a basis for preoperative strategy selection. Methods A retrospective analysis was performed on 244
patients who had single—vessel CTO confirmed by previous coronary angiography and underwent CCTA within 1
month before surgery. CCTA parameters were evaluated, including occlusion length, calcification area, vascular

curvature, types of vascular remodeling, proximal occlusion stump morphology, linear enhancement within the
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occluded segment, and perivascular fat attenuation index (FAI). According to the results of A-PCl, the patients were
divided into a success group and a failure group. The differences between the two groups were analyzed. Logistic
regression was used to screen independent predictive factors, and receiver operating characteristic (ROC) curves
were plotted to analyze the threshold and predictive efficacy. Results There were statistically significant differences
between the two groups in lesion length, calcification score, calcification area, proximal calcification, vascular
dilation of the proximal occluded segment, vascular tortuosity of the proximal occluded segment, coronary collateral
Rentrop grade = 2, visible distal vessels, proximal vascular tortuosity = 45°, calcification length of the occluded
segment = 5 mm, type of vascular remodeling, proximal occlusion stump morphology, and linear enhancement within
the occluded segment (P<0.05), while there were no statistically significant differences in other data (P>0.05).
Multivariate logistic regression analysis showed that occlusion length, calcification score, negative remodeling and
decreased FAI were independent risk factors for the failure of A—PCI (P<0.05). The area under the curve (AUC) for
the combined prediction of A—PCI failure by occlusion length, calcification score, negative remodeling and FAI was
0.902 (95%CI: 0.841-0.945). Conclusion Quantitative features of CCTA have important values in predicting
the failure of antegrade interventional therapy in CTO patients. Decreased FAI, excessively long lesions, severe

calcification and negative remodeling are the main risk factors. Preoperative identification of high—risk lesions is

helpful to optimize strategy selection, improve the success rate of recanalization, and reduce operational risks.

[ Keywords] Chronic total occlusion of coronary arteries; Coronary computed tomography angiography;

Antegrade percutaneous coronary intervention; Prediction model
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