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Abnormality Detection

Rajpurkar et al. arXiv:1711.05225



Performance: Standalone?

Majkowska et al. Radiology 2020;294:421–431



Performance: Human–AI Collaboration?

Seah et al. Lancet Digit Health 2021;3:e496–506



Nam et al. Radiology 2022;305:199–208
Park et al. Radiology 2023;307:e221488

Prediction: CXR vs. CT, Survival vs. PFT



Ueda et al. Lancet Digit Health 2024;6:e580–588
Park et al. Radiology 2023;307:e221488

Prediction: CXR vs. CT in PFT



Chaudhary et al. Am J Respir Crit Care Med 2025;211:1185–1195

fSAD: Insp/Exp vs. Insp Only



Humphries et al. Radiology 2020;294:434–444
Oh et al. Radiology 2022;304:672–679

Emphysema: Visual Assessment



Walsh et al. Am J Respir Crit Care Med 2022;206:883–891
Oh et al. Ann Am Thorac Soc 2024;21:218–227

ILD: Pattern vs. Extent



Prediction: Current Status vs Future Event

Lee et al. Radiology 2025;316:e243393



Lee et al. Radiology: Artificial Intelligence 2024;6:e230433
Azarfar et al. Int J Comput Assist Radiol Surg 2024;19:119–127

Biological Age Assessment



Opportunistic Screening: Body Composition

Alipour et al. Radiol Adv 2025;2:umaf035
Xu et al. Radiology 2023;308:e222937



Automated Reporting Using VLM

Hong et al. Radiology 2025;314:e241476
Hwang et al. Radiology 2025;316:e250568



Automated Reporting Using VLM

Lim and Lee et al. submitted



Multimodal AI, Agentic AI

Lami et al. Respirology 2025;30:726–735
Liu et al. NPJ Digit Med 2026;9:124



Limitations in AI Application
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Explainability

Ueda et al. Radiol Cardiothorac Imaging 2025;7:e240402
Nam et al. Radiology 2022;305:199–208

Humphries et al. Am J Respir Crit Care Med 2024;209:1121–1131



Correlation, Agreement, Repeatability

Kim et al. Radiology 2023;306:e220292



Domain Shift: CXR



Domain Shift: CXR



Domain Shift: Kernel



Domain Shift: Kernel



Domain Shift: Kernel



Domain Shift: Slice Thickness



Unmet Needs in AI for Radiology

• Explainability: Grad-CAM, transformer-based approach (attention)

• Test–retest repeatability: depth of inspiration, rotation; additional radiation

• Domain shift: imaging acquisition parameters; generalizability

• Uncertainty: confidence interval; PFT? imaging biomarker?

• Data dependency: label noise, dataset bias

• VLM: detection, segmentation, automated reporting; confidence, hallucination

• Human–AI interaction: particularly in VLM

Faghani et al. Radiology 2023;308:e222217
Kocak et al. Diagn Interv Radiol 2025;31:75–88

Nam et al. Korean J Radiol 2025;26:900–923
Kocak et al. Diagn Interv Radiol 2026 (ahead of print)



From Abnormality Detection to Agentic AI

• Abnormality detection: nodule, consolidation, pneumothorax, pleural effusion, etc

• Quantification: emphysema, ILD

• Opportunistic screening: body composition; CT > CXR

• Triage, automated reporting: emergency department

• Imaging biomarker: PFT prediction, biological age assessment

• Multimodal AI: simulation of MDD, lung cancer screening (agentic AI)
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