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Construction and validation of a nomogram model for microvascular invasion of liver cancer
based on clinical data,contrast-enhanced ultrasound LI-RADS combined
with abnormal prothrombin”
WEN Jinfeng ,XIE Bin,ZHANG Yumin,LYU Lin,YE Jiatian®
Department o f Ultrasound Medicine , Baitanhu Branch of Central Hospital of Huanggang ,
Huanggang s Hubei 438000,China
Abstract:Objective To construct and validate a nomogram model for microvascular invasion (MVI) of
liver cancer based on clinical data,contrast-enhanced ultrasound liver imaging reporting and data system (LI-
RADS) combined with abnormal prothrombin (PIVKA-I[ ). Methods A total of 312 patients with liver canc-
er admitted to the hospital from January 2019 to December 2023 were selected as objects and divided into a
modeling set (208 cases) and a validation set (104 cases) at a ratio of 2 ¢ 1. Univariate and multivariate Logis-
tic regression were used to analyze the influencing factors of MVI of liver cancer,and R3. 6. 1 software was
used to draw a prediction nomogram model for MVTI of liver cancer. The risk prediction ability index (C-in-
dex) ,calibration curve and receiver operating characteristic (ROC) curve were used to evaluate the predictive
ability of the nomogram model,and the decision curve was used to evaluate the clinical utility of the nomo-

gram model. Results The incidence of MVI in the modeling set and validation set was 32.21% (67/208) and
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27.88% (29/104) respectively. There was no significant difference in baseline data such as age,gender, body
mass index and the occurrence of MVI between the modeling set and validation set (P>>0. 05). The results of
univariate analysis showed that in the modeling set,the proportion of patients with Chinese liver cancer stage
[ — 1 and the level of alpha-fetoprotein in the MVI group were higher than those in the non-MVTI group,and
the differences were statistically significant (P <C0. 05). In the modeling set group,the maximum tumor diam-
eter of the MVTI group was larger than that of the non-MVT group.,the proportion of patients with LI-RADS
grade 5 and PIVKA-T level were higher than those of the non-MVTI group,and the differences were statisti-
cally significant (P <C0. 05). Multivariate Logistic regression analysis showed that increased alpha-fetoprotein
level, increased maximum tumor diameter, high proportion of patients with LI-RADS grade 5, and increased
PIVKA-TI level were independent risk factors for MVTI of liver cancer (P<C0.05). The C-index of the nomo-
gram model for predicting MVI of liver cancer was 0.936 (95%CI:0. 894 —0. 965),and the discrimination
was good. The Bootstrap internal validation and external validation results showed that the consistency index
of the nomogram model in the modeling set and the validation set were 0. 859 and 0. 840 respectively. The
ROC curve analysis results showed that the AUC of the nomogram model for predicting MVT of liver cancer
was 0.936, which was higher than AFP (0.839), maximum tumor diameter (0. 792), LI-RADS grade
(0.705),PIVKA-1 (0. 813) alone. The results of decision curve analysis showed that the nomogram model
had good clinical net benefits when the high-risk threshold of the modeling set was 0. 00—0. 93 and the high-
risk threshold of the validation set was 0.00—0. 78. Conclusion AFP,maximum tumor diameter, LI-RADS
grade and PIVKA-1I are all related to MV of HCC,and can be used as combined predictors of MVI of HCC,
which can improve the efficacy of preoperative diagnosis of MVI and provide objective and accurate decision
support for clinical diagnosis and treatment of liver cancer.
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