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How Lung Cancer Screening Works

Lung Cancer Policy Network



Evidence from Randomized Controlled Trials

<NLST trial> <NELSON trial>

The NLST research team. N Engl J Med. 2011.

de Koning et al. N Engl J Med. 2020.

20% mortality reduction compared to those

who were not screened with LDCT

24% mortality reduction in men for those who

underwent LDCT screening



Roadmap of Real-World Implementation

Australian National Lung Cancer Screening Program



Korean National Lung Cancer Screening Program

Lung Cancer 
Screening

Smokers aged 54-74, with 
≥ 30PYs smoking history Every 2 years Low dose chest CT

Centralized reporting aid system Modified Lung-RADS

Lee et al. Cancer Res Treat. 2019.
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How to Achieve Net Benefit From Screening

Rivera et al. Am J Respir Crit Care Med. 2018.

- Choosing the eligibility criteria must be balanced by potential benefits and harms



Risk Model Based Screening

- PLCOm2012 model: calculation of 6 year lung cancer risk

Tammemagi et al. NEJM. 2013. 

Tammemagi et al. Lancet Oncol. 2022. 



Lung Cancer in Never-Smokers: A Distinct Disease 

Lam et al. J Thorac Oncol. 2023.
LoPiccolo et al. Net Rev Clin Oncol. 2024.



Capturing Overdiagnosis: Available Only in A Population Level 

Welch et al. JNCI 2010.

Ahn et al. NEJM. 2014.



More Detection of Early Stage Disease Without Stage Shift in Asia

Gao et al. JAMA Intern Med. 2022.

Goo et a. Korean J Radiol. 2022.
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Classification of Pulmonary Nodules

Baldwin et al. Thorax. 2015



Solid Pulmonary Nodules

Mazzone et al. JAMA. 2022

MacMahon et al. Radiology. 2017

Calcified granuloma Perifissural nodule

Hamartoma Arteriovenous malformation



Solid Pulmonary Nodules with Malignancy Risk

MacMahon et al. Radiology. 2017

Bae et al. Chest. 2016



Subsolid Pulmonary Nodules

10 years of follow-up
Azour et al. Chest. 2021

Lee et al. J Thorac Oncol. 2019



Differential Considerations for Subsolid Nodules

Azour et al. Chest. 2021



Risk Prediction for Malignancy

Mazzone et al. JAMA. 2022
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Management of Screen-Detected Nodules

• Lung-RADS 2022

Size: mean diameter

Growth: increase of >1.5 mm (2 mm3)



Management of Incidental Nodules: Fleischner Society Guidelines

MacMahon et al. Radiology. 2017



Walter et al. Lancet Oncol. 2016

- New solid nodules detected at interval screening have a high probability of malignancy even at a small size

New Nodules Detected During Follow-Up: Solid



Yankelevitz et al. Radiology. 2015

Newly seen nonsolid decrease more frequently    

(322/485, 66%)

than those seen at baseline screening 

(628/2392, 26%)

New Nodules Detected During Follow-Up: Subsolid



Considerations for Multiple Nodules

Data from the NELSON trial

- Among screenees with a positive nodule, 48.5% had multiple nodules  

- Multiplicity did not affect lung cancer probability

- Each nodule should be assessed separately

Heavelmans et al. Lung Cancer. 2017



Considerations for Multiple Subsolid Nodules

Chung et al. J Thorac Oncol. 2009

In cases of malignancy

- Most multifocal nodules are synchronous primary adenocarcinomas

- Each nodule should be evaluated as primary lung cancer



Diagnostic Tissue Sampling

• Nonsurgical biopsy

- Transthoracic needle biopsy

- Conventional bronchoscopy and EBUS -> Not optimal for peripheral nodules

- Advanced image-guided bronchoscopy

• Surgical biopsy

- Sublobar resection with VATS or RATS preferred

Rivera et al. Chest. 2013

Sensitivity of flexible bronchoscopy for peripheral lung lesions



Transthoracic Needle Biopsy

• Conducted under local anesthesia

• High diagnostic yield

• Notable rate of complications (pneumothorax rate =~ 25%)

• Certain lesions are inaccessible

National Cancer Institute

Lee et al. Radiology. 2019



Advanced Guided Bronchoscopy

• Lower risk of complications (pneumothorax rate <5%)

• Sequential mediastinal staging with EBUS is available

Electromagnetic Navigation Bronchoscopy Radial EBUS

Kemp. Respiration. 2020

Simoff et al. BMC Pulm Med 2021

Robotic Bronchoscopy



Paradigm Shift Towards Modern Bronchoscopy as Standard of Care

Lentz et al. NEJM 2025.

Randomization of 258 peripheral pulmonary lesions that 

can either be performed by transthoracic approach and 

guided bronchoscopy



Take home

• Lung cancer screening can save lives, and efforts are focused on expanding its reach to

maximize the net benefit

• The need for screening never-smokers may be present, but the evidence of benefit remains 

insufficient

• Different types of nodules can be detected in different situations, requiring individualized 

management and use of various guidelines

• Invasive diagnosis of a nodule should be guided by the probability of malignancy, expected 

yield and safety of testing, and patient preferences



Thank you for your attention

Contact Email for Inquiries: kimyw@snu.ac.kr 
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