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                    Abstract
Objective
To investigate the radiological classification, gene-mutation status, and surgical prognosis of synchronous multiple primary lung cancer (sMPLC).
Methods
From January 2013 to October 2019, 192 consecutive patients with sMPLC were investigated. The clinical, CT, molecular, and pathological features of all patients were analyzed. Furthermore, the prognosis of 89 patients who only underwent surgical resection was evaluated.
Results
Among 192 patients, all lesions pathologically confirmed or highly suspected as tumors based on radiological findings were retrospectively analyzed, and the CT findings of sMPLC were classified into three types: (I) all lesions manifested as solid nodules/masses (14.06%, 27/192), (II) all lesions manifested as subsolid nodules/masses (43.23%, 83/192), and (III) tumor lesions manifested as a combination of ≥ 2 of the following patterns: solid nodules/masses, subsolid nodules/masses, cystic airspace, and focal consolidation (42.71%, 82/192). For 252 tumors undergoing epidermal growth factor receptor (EGFR)–mutation testing, the EGFR-mutation rate was higher in subsolid tumors than that in solid tumors (p < 0.05). Among 19 patients with all tumors undergoing surgery and driver-gene testing, genetic heterogeneity was prevalent among the multiple tumors (63.16%,12/19). The highest clinical stage of non-I, ipsilateral distribution of tumors, and CT classification of I indicated a poor prognosis for patients with sMPLC (all p < 0.05).
Conclusion
Subsolid lesions are the most common presentation of sMPLC. Genetic heterogeneity in driver mutations among sMPLC may be present. Prognosis in patients with sMPLC is determined by the highest clinical TNM stage, distribution, and radiological classification among the multiple tumors.
Key Points
• Synchronous multiple primary lung cancer (sMPLC) has three types of CT findings.
• Genetic heterogeneity may be prevalent among the multiple tumors.
• Prognosis in patients with sMPLC is associated with the highest clinical TNM stage, distribution, and radiological classification among the multiple tumors.
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                    Abbreviations
	ADC:
	
                    Adenocarcinoma

                  
	CT:
	
                    Computed tomography

                  
	EGFR:
	
                    Epidermal growth factor receptor

                  
	GGO:
	
                    Ground-glass opacity

                  
	IA:
	
                    Invasive adenocarcinoma

                  
	LADC:
	
                    Lung adenocarcinoma

                  
	mMPLC:
	
                    Metachronous multiple primary lung cancer

                  
	MPLC:
	
                    Multiple primary lung cancer

                  
	PACS:
	
                    Picture archiving and communication system

                  
	PFS:
	
                    Progression-free survival

                  
	sMPLC:
	
                    Synchronous multiple primary lung cancer
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