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[Abstract] Objective To construct a combined predictive model for microvascular invasion (MVI) and
perineural invasion (PNI) in intrahepatic cholangiocarcinoma (ICC) based on clinical and contrast-enhanced
CT features. Methods A total of 252 patients pathologically diagnosed with ICC from 4 centers from January
2012 to May 2023 were retrospectively collected,all of whom underwent preoperative contrast-enhanced CT,
and 227 cases were followed up. Recurrence-free survival (RFS) was analyzed using the Kaplan-Meier curve,
and the log-rank test was used for comparison between groups. The least absolute shrinkage and selection op-
erator (LASSO) multistep analysis was adopted to screen independent predictive factors for MVI/PNI posi-
tivity and establish machine learning models. Results There were statistically significant differences in RFS
between the MVI/PNI negative group and the MVI/PNI positive (single positive or double positive) group (log-
rank, P<Z0. 001). LASSO analysis demonstrated that tumor location, platelet-to-lymphocyte ratio (PLR) ,arte-
rial phase enhancement pattern,radiological TNM stage, tumor number, and intrahepatic bile duct dilatation

were independent predictive factors for positive MVI/PNI expression. The areas under the receiver operating
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characteristic curve (AUC) of the 4 machine learning algorithms were 0. 741,0. 781,0. 802 and 0. 736, respec-

tively. Among them, the XGBoost model showed a higher AUC value and greater net benefit,and the inter-

pretable Shapley additive explanation (SHAP) algorithm enabled individualized application. Conclusion The

machine learning model based on clinical and CT imaging features can simultaneously predict the status of

MVTI and PNI,and provide individualized prediction via the interpretable SHAP algorithm.
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