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Clinical value of contrast—enhanced ultrasound combined with clinical data for
predicting the occurrence of microvessels invasion in
patients with small hepatocellular carcinoma
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Fujian 360000, China

ABSTRACT Objective To construct a combined model based on contrast—enhanced ultrasound (CEUS) and clinical
data, and to explore the clinical value of the model in predicting the occurrence of microvascular invasion (MVI) in patients with
small hepatocellular carcinoma (HCC).Methods A total of 423 patients with small HCC who underwent surgical treatment in
our hospital were selected and randomly divided into a training set (296 cases) and a validation set(127 cases) in a 7:3 ratio.
Postoperative pathological results were used as the standard, all patients were divided into the MVI-positive group (171 cases)
and MVI-negative group (252 cases).Based on the data of training set, the clinical data and CEUS parameters were compared
between the MVI-positive group and MVI-negative group, and multivariate Logistic regression analysis was used screen the
influencing factors for predicting MVI.Clinical , ultrasound and combined models were constructed based on clinical data alone,
CEUS parameters and the combination of the two, respetively. Receiver operating characteristic (ROC) curve was drawn to

analyze the diagnostic efficacy of each model for predicting the occurvence of MVI in patients with small HCC.Calibration curves
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and clinical decision curves were drawn to assess the calibration and clinical utility of each model.Results In the training set,
there were significant differences in LI-RADS classification, clearance time, clearance type, post—contrast tumor area increase
ratio, gender and alpha—fetoprotein (AFP) between the MVI—positive and MVI-negative groups (all P<0.05). Multivariate
Logistic regression analysis showed that LI-RADS classification, post—contrast tumor area increase ratio and AFP were
independent factors influencing the occurrence of MVI(OR=1.68,1.29,1.59, all P<0.05).ROC curve analysis showed that the
area under the curve (AUC) for predicting the occurrence of MVI in the training set by the clinical , ultrasound, and combined
models were 0.624, 0.669 and 0.851, respectively, and the AUC of those in validation set were 0.663, 0.611 and 0.838,
respectively, with the combined model had the highest AUC, which was significantly different from the other models (all P<0.05).
Calibration curve and clinical decision curve analysis indicated that the combined model had the best calibration and could
achieve greater clinical net benefit.Conclusion The combined model based on CEUS and clinical data has good clinical value
in predicting the occurrence of MVI in patients with small HCC, and may serve as a reference for developing personalized
clinical treatment plans.
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