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Construction and analysis of prediction model for residual stenosis after carotid artery stenting based on ran-
dom forest algorithm Chen Aiguo. Neurosurgery, Shunyi District Hospital , Beijing 101300

[Abstract] Objective To construct the prediction model for residual stenosis after carotid artery stent-
ing (CAS) based on random forest algorithm. Methods A total of 181 patients with carotid artery stenosis
who received CAS in our hospital from October 2018 to October 2021 were retrospectively selected as the re-
search subjects, and they were divided into residual stenosis group (stenosis rate =>30%) and non-residual ste-
nosis group (stenosis rate <<30%) according to the degree of residual stenosis after CAS. The clinical data of
these two groups were collected, and multivariate logistic regression analysis and random forest algorithm were
respectively applied to construct two predictive models for predicting occurance of residual stenosis after CAS,
The predictive performances of these two models were assessed. Results 51 cases (28. 18%) of postoperative
residual stenosis were identified as the residual stenosis group. while the remaining 130 cases were identified as
the non-residual stenosis group. There were significant differences between the two groups in preoperative
body mass index (BMI), age, smoking, proportion of hypertension, diameter of preoperative stenosis artery,
type of stent, plaque morphology, and plaque calcification (P<C0. 05). Multivariate logistic regression analysis
showed that the diameter of preoperative stenosis artery (OR=0. 012, 95%CI =0. 001~0. 114) was a protec-
tive factor for residual stenosis after CAS, but hypertension (OR = 1. 057, 95%CI =1.035~1.079), closed-
loop stent (OR=2.773, 95%CI=1.067~7.202), irregular plaque surface (OR = 2. 698, 95%CI=1.079~
6.750) and plaque calcification (OR = 5. 488, 95%CI = 2. 073~14. 525) were risk factors for residual stenosis
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after CAS (P<<0. 05). All variables ranked by importance in the random forest algorithm were the diameter of

preoperative stenosis artery, plaque morphology. plaque calcification, hypertension. type of stent, BMI. age,

and smoking. The results showed that the diagnostic performance of the prediction model based on random for-

est algorithm (area under the curve (AUC) was 0. 884) was better than that based on multivariate logistic re-

gression analysis (AUC was 0. 821). Conclusion The prediction model based on random forest algorithm could

more effectively predict the risk of residual stenosis after CAS, The diameter of preoperative stenosis artery,

plaque morphology. plaque calcification, hypertension, and the type of stent are the risk factors for predicting

residual stenosis after CAS,
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