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ABSTRACT

Objective This study aimed to develop and validate a combined model based on computationally derived
extracellular volume (ECV) from computed tomography (CT) for the preoperative prediction of pathological
differentiation in hepatocellular carcinoma (HCC). Methods Data from 215 HCC patients were collected at
two hospitals, with 134 patients from Yantai Yuhuangding Hospital and 81 patients from Binzhou Medical
University Hospital, who were assigned to the training and external validation cohorts, respectively.
Combined models were constructed by CT-derived ECV calculated from non-contrast scan and equilibrium
CT images, CT-derived semantic features, and clinical factors. The predictive performance of each model was
evaluated and compared using the area under the receiver operating characteristic curve (AUC), and the
differences between the models were assessed using the DelLong test and decision curve analysis (DCA) to
determine the statistical significance of the differences. Results CT-derived ECV was identified as a significant
independent predictor for predicting high-grade HCC, with a statistically significant difference observed
(P<0.001). CT-derived semantic features including tumor largest dimenson and arterial phase heterogeneity
enhancement, and clinical factors such as liver cirrhosis and BCLC staging were also identified. Our
combined model exhibited superior discriminatory performance compared to the standalone CT-derived
ECV model, imaging semantic features model, and clinical factors model (AUC=0.896 vs. AUC=0.806 vs.
AUC=0.792 vs. AUC=0.777). The differences between the four Receiver operating characteristic (ROC) curves
were statistically significant according to the DeLong test. DCA confirmed higher clinical net benefit of our
combined model. Conclusion CT-derived ECV serves as a novel quantitative CT biomarker for assessing the
pathological grading of HCC. The combined model comprising CT-derived ECV, imaging semantic features,
and clinical factors demonstrates significant utility in predicting the pathological differentiation of HCC.
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