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Construction and verification of nomogram prediction model for isolated pulmonary nodules based on thin section CT features
ZHANG Yu-song, HAN Rui, YAO Qing-dong,et al.Department of Radiology, Wuhan No.1 Hospital, Wuhan 430022, China

[Abstract] Objective: The purpose of this study was to develop and validate a nomogram prediction model for dis-
criminating malignant from benign solitary pulmonary nodules (SPN) based on thin-section CT features.Methods: A retro-
spective study was conducted on 201 pathologically confirmed SPN patients at our hospital between January 2023 and June
2024.The patients were randomly divided into a training set and a validation set at a 7:3 ratio.Based on pathological results,
the training set was categorized into malignant (n=116) and benign (n=20) groups.Logistic regression analysis was used
to identify independent predictors from thin-section CT features. A nomogram prediction model was constructed and evalua-
ted using receiver operating characteristic (ROC) curves,decision curve analysis (DCA) ,and calibration curves.Results: The
age, gender,linear dense shadow, pleural retraction sign,vascular bundle sign, mean diameter,and mean CT value of the two
groups in the training set were statistically significant (P <{0.05). Logistic regression multivariate analysis revealed that
mean diameter (OR=2.646,95%CI:2.134~3.158) ,mean CT value (OR=3.185,95%CI1:2.737~3.633) , pleural retraction
sign (OR=13.534,95%CI:3.171~3.897), tumor microvessel CT imaging sign (OR=2.156,95% CI:1.633~2.679),and
lobulation sign (OR=1.946,95% CI:1.318~2.574) were independent risk factors for pathological outcomes in SPN pa-
tients (P<C0.05).Based on this,a predictive model was constructed to forecast the deterioration of solitary nodules, achie-
ving a predictive power of 0.836 (training set) and 0.831 (validation set) on the AUC curve.The calibration curve closely
approximated the ideal curve,with a predictive model C-index of 0.872 (95%CI1:0.741~0.923) ,indicating good discrimina-
tion and consistency. Validation using the DCA curve showed that both the training set and validation set predicted probabil-
ities exceeded 75% ,demonstrating positive net benefit (P <(0.05).Conclusion: The nomogram based on thin-section CT fea-
tures effectively predicts the malignant risk of SPN,demonstrating good diagnostic performance and potential clinical utility
for personalized treatment planning and prognosis assessment.
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