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Abstract: Objective To investigate the application efficiency and potential of CT radiomics in differentiating malignant
and benign sub-centimeter solid pulmonary nodules. Methods A retrospective study was performed on the sub-centimeter
( < 10 mm) solid pulmonary nodules detected by enhanced CT in our hospital from March 2020 to January 2023. Malig-
nancy was confirmed by surgical pathology, and benignity was confirmed by surgical pathology or follow-up. Lesions were
manually segmented and radiomic features were extracted. The feature dimension was reduced via feature correlation analys-
is and least absolute shrinkage and selection operator (LASSO). The 5-fold cross validation was used to validate the model.
Support vector machine, logistic regression, linear classification support vector machine, gradient boosting, and random
forest models were established for CT radiomics. Receiver operating characteristic curves were drawn. Delong test was used
to compare the diagnostic performance of the five classifiers. The optimal model was selected and compared to radiologists
with medium and high seniority. Results A total of 303 nodules, 136 of which were malignant, were examined. Radiom-
ics models were established after feature extraction and selection. On test set, the areas under the receiver operating charac-
teristic curves of support vector machine, logistic regression, linear classification support vector machine, random forest, and
gradient boosting models were 0.922 (95%CI: 0.893, 0.950), 0.910 (95%CI: 0.878, 0.942), 0.905 (95%CTI: 0.872, 0.938),
0.899 (95%CI: 0.865, 0.933), and 0.896 (95%CI: 0.862, 0.930), respectively. Delong test indicated no significant differences

BB ARRI RS (7222148) ; EHF EARRHFES (81971616) ; HhEE R EGEE Y S@BERHL O TEBH (2021-12M-
C&T-B-065)

EHBRM: T (1996 , L&, WALAEFREN, WA ALY N TR MBI 8 20 . E-mail: sjz-1jn2008@163.com

BIEEE: L& T, E-mail: dr_jianweiwang@sina.com


https://doi.org/10.13491/j.issn.1004-714X.2024.03.020
https://doi.org/10.13491/j.issn.1004-714X.2024.03.020
https://doi.org/10.13491/j.issn.1004-714X.2024.03.020
mailto:sjz-ljn2008@163.com
mailto:sjz-ljn2008@163.com
mailto:dr_jianweiwang@sina.com

GRS A 2024 48 6 A 4533 %55 3 W9 Chin J Radiol Health, Jun. 2024, Vol. 33, No. 3 + 341 -

in the performance of the five radiomics models, and the support vector machine model showed the highest accuracy and F1

score. The support vector machine model showed significantly higher diagnostic accuracy as compared to radiologists

(83.8% vs. 55.4%, P < 0.001). Conclusion

The radiomics models achieved high diagnostic efficiency and may help to re-

duce the uncertainty in diagnosis of malignant and benign sub-centimeter solid nodules by radiologists.
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Table 1 Baseline characteristics of benign and malignant groups
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Table 2 Surgical pathology and follow-up results of
pulmonary nodules
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Table 3 Diagnostic performance of the five radiomics models on validation set

TR AUC(95%CD) i Uk FER PPV NPV FI5H
SYM 0.922€0.893, 0.950) 0.838 0.853 0.826 0.800 0873 0.826
LR 0.910(0.878, 0.942) 0.835 0.838 0.832 0.803 0.863 0.820
Linear SVC 0.905(0.872, 0.938) 0.825 0.868 0.790 0.771 0.880 0817
RF 0.899(0.865, 0.933) 0.828 0.824 0.832 0.800 0.853 0.812
Gradient Boosting 0.896(0.862, 0.930) 0.809 0.779 0.832 0.791 0.823 0.785
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Figure 1 The receiver operating characteristic curves of five ra-
diomics models
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Figure 3 Examples of nodules diagnosed by support vector machine model and radiologists
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