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Radiomics Signature Model in Identifying
High-grade Growth Patterns in Early
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ABSTRACT

Objective Establish and verify the value of the radiomics characteristic model extracted from the
peritumoral environment to distinguish the high-grade growth patterns of early invasive lung
adenocarcinoma (IAC). Methods A retrospective analysis of 164 early IAC was divided into two
groups based on the high-grade growth pattern within the nodules: without solid and micropapillary
subtype, and containing solid or / and micropapillary subtype.The general clinical data and imaging
characterization of pulmonary nodules were collected in 164 patients.Shenrui Medical Multi-modal
Scientific Research Platform version is used as an image delineation and radiomics feature extraction
tool.The ROI of the lung nodules was defined as the total tumor volume (GTV), and the ROl was
automatically extended by 2mm to the lung parenchyma around the nodules and defined as the
peritumoral volume (PTV).For the extracted radiomics features, the features with a correlation
coefficient above 0.9 were removed. After the feature correlation analysis, Pearson was selected as
the method of feature selection to further reduce the redundancy between features.The training set
uses the 10-fold cross-validation method to build the Logistic Regression machine learning model. The
predictive effect of the model was evaluated using the receiver operating characteristic curve and the
area under the curve (AUC). Results There were significant differences in gender, Ki-67, nodule type,
lobulated sign and burr sign in the two groups(P<0.05).Finally, 10 optimal features were selected to
establish the radiology prediction model.The training set had a good diagnostic efficacy AUC of 0.90
(95%Cl, 0.83~0.97), the sensitivity is 80.8% , the specificity is 80.3%, and the validation set AUC
was 0.79 (95%Cl, 0.67~0.91), the sensitivity is 80.8% , the specificity is73.2%. Conclusion The model
constructed based on the radiomics characteristics of the peritumoral environment can predict the
high-grade growth pattern of the early invasive lung adenocarcinoma, providing a reference for the
clinical advance intervention.
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B(31.71%), FESRNE112%1(68.29%), BMHL624)
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SMAE 64 (57.1%) 42(80.8%) 4336 0.037
ERIE 40(35.7%) 42(80.8%) 14.418 0.000
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wavelet-HLL AR FZEMaximal Correlation Coefficient (MCC)  wavelet-HLL_glcm_MCC
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