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Value of decision model based on visualized clinical imaging in evaluating the infiltration of pulmonary
nodule ZHANG Rong,CAI Hong-jie, LIANG Yan-ting,et al. Department of Radiology,Shunde Hos-
pital,Southern Medical University (the First People’s Hospital of Shunde, Foshan), Guangdong
528308,China

[Abstract] Objective: To explore the predictive value of the combined model based on clinical da-
ta,imaging signs and radiomics features in the infiltration degree of preoperative pulmonary nodule,
and to perform visualized analysis of the model by decision heat map and Shapley algorithm. Methods:
Clinical data and preoperative CT images (lung window plain scan) of 179 patients with pulmonary
nodules diagnosed pathologically in our hospital from January 2018 to March 2022 were retrospectively
collected. According to the new classification of lung tumor, all subjects were divided into glandular
prodromal disease group (n=78) and invasive lung adenocarcinoma group (n=101). Deepwise soft-
ware was used to extract the imaging features of tumor foci, peritumor-3mm and -5mm regions. Uni-

factor analysis, correlation analysis, boruta algorithm and stepwise logistic regression analysis feature
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screening algorithm were used to determine the best radiomics features of each region. Then,three sin-
gle-region models and two multi-regions (tumor+ peritumor-3mm, and tumor + peritumor-5mm/) mo-
dels were constructed by logistics method. A total of five radiomics models were used to analyze the
predictive efficacy of each model and calculate its radiomics score (Radsocre). The relevant clinical in-
dicators and major CT signs of nodules were screened by univariate and multivariate logistic regression
methods,and the combined clinical image model was constructed by combining the selected high risk
factors and Radscore of tumor— peritumor-3mm using XGBoost algorithm. Additional clinical and CT
data of 69 patients with pulmonary nodules confirmed by pathology in Jiaxing Hospital of Traditional
Chinese Medicine of Zhejiang Province were collected to complete the generalization verification of the
combined model. The decision heatmap and Shapley algorithm were used to visualize the model and ex-
plain the feature’s contribution,respectively. Results: Compared with the three single-region radiomics
models (training set; AUC=0. 740,0753 and 0. 768; validation set; AUC=0. 841,0. 856 and 0. 809),
the multi-region radiomics models showed better performance in the two datasets (AUC=0. 878 and
0.834). The performance of the XGBoost combined model was further improved (AUC=0. 948 and
0. 886). Shapley algorithm analysis showed that Radscore,CT value and nodule length were the three
most important characteristics for predicting pulmonary nodule invasiveness. The decision heatmap al-
gorithm realizes the visualization prediction and deduction process of tumor infiltration. Conclusion:
The clinical-radiomic combined XGBoost model has high accuracy and generalization in the evaluation
of pulmonary nodule invasiveness. The decision heatmap can realize the visualization of interpretable
machine learning algorithms ensures the practicability of the model and provides a non-invasive tool for
clinical treatment and management of pulmonary nodules.

[Key words] Pulmonary nodules; Infiltration; Peritumor; Radiomic; Boruta algorithm; Ex-

treme gradient boosting algorithm; Shapley additive explanations
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