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                    Abstract
Objectives
To develop and validate a deep learning model to discriminate transient from persistent subsolid nodules (SSNs) on baseline CT.
Methods
A cohort of 1414 SSNs, consisting of 319 transient SSNs in 168 individuals and 1095 persistent SSNs in 816 individuals, were identified on chest CT. The cohort was assigned by examination date into a development set of 996 SSNs, a tuning set of 212 SSNs, and a validation set of 206 SSNs. Our model was built by transfer learning, which was transferred from a well-performed deep learning model for pulmonary nodule classification. The performance of the model was compared with that of two experienced radiologists. Each nodule was categorized by Lung CT Screening Reporting and Data System (Lung-RADS) to further evaluate the performance and the potential clinical benefit of the model. Two methods were employed to visualize the learned features.
Results
Our model achieved an AUC of 0.926 on the validation set with an accuracy of 0.859, a sensitivity of 0.863, and a specificity of 0.858, and outperformed the radiologists. The model performed the best among Lung-RADS 2 nodules and maintained well performance among Lung-RADS 4 nodules. Feature visualization demonstrated the model’s effectiveness in extracting features from images.
Conclusions
The transfer learning model presented good performance on the discrimination between transient and persistent SSNs. A reliable diagnosis on nodule persistence can be achieved at baseline CT; thus, an early diagnosis as well as better patient care is available.
Key Points

                  • Deep learning can be used for the discrimination between transient and persistent subsolid nodules.
                

                  • A transfer learning model can achieve good performance when it is transferred from a model with a similar task.
                

                  • With the assistance of deep learning model, a reliable diagnosis on nodule persistence can be achieved at baseline CT, which can bring a better patient care strategy.
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                    Abbreviations
	AAH:
	
                    Atypical adenomatous hyperplasia

                  
	AIS:
	
                    Adenocarcinoma in situ

                  
	AUC:
	
                    Area under the receiver operating characteristic curve

                  
	CT:
	
                    Computed tomography

                  
	DFL:
	
                    Discriminative Filter Learning

                  
	DICOM:
	
                    Digital Imaging and Communications in Medicine

                  
	FGP-NET:
	
                    Filter-guided Pyramid Network

                  
	GGO:
	
                    Ground glass opacity

                  
	HIS:
	
                    Hospital information system

                  
	IA:
	
                    Invasive adenocarcinoma

                  
	Lung-RADS:
	
                    Lung CT Screening Reporting and Data System

                  
	MIA:
	
                    Minimally invasive adenocarcinoma

                  
	PET/CT:
	
                    Positron emission tomography-computed tomography

                  
	pGGN:
	
                    Pure ground glass nodule

                  
	PSN:
	
                    Part-solid nodule

                  
	ROC:
	
                    Receiver operating characteristic

                  
	SSN:
	
                    Subsolid nodule

                  
	t-SNE:
	
                    t-Distributed Stochastic Neighborhood Embedding
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