’ ) \ . . J Korean Soc Radiol 2024;85(4):693-704 JOURNAL of
we | REVIEW Article https://doi.org/10.3348/jksr.2024.0052 THE KOREAN SOCIETY of
updates eISSN 2951-0805 RADIOLOGY

° ° ° ° Received Apl’il 12,2024
Clinical Application of
Accepted July 4,2024
Published Online July 25,2024

Artificial Intelligence-

Eui Jin Hwang, MD
Department of Radiology,

Based Detection Assistance  swimminesyios

Seoul National University
College of Medicine,

Devices for Chest X-Ray o

| N te I p retati on : C urren t Stat LIS  Email kens2ioi@hotmailcom

This is an Open Access article

and Practical Considerations  &upmumeneere

Non-Commercial License

S H YA Ol—l— L 4= xX O Oo| OIAF . (https://creativecommons.org/
B X J - | o= E |§7 |7 | | Do o licenses/by-nc/4.0) which permits
_O:__Zg' Eﬁl _c')l;:IAE'I_‘! J—,—E:I Al-%F unrestricted non-commercial use,

distribution, and reproduction in
any medium, provided the original
work is properly cited.

Eui Jin Hwang, MD*

Department of Radiology, Seoul National University Hospital, Seoul National University
College of Medicine, Seoul, Korea

Artificial intelligence (Al) technology is actively being applied for the interpretation of medical
imaging, such as chest X-rays. Al-based software medical devices, which automatically detect
various types of abnormal findings in chest X-ray images to assist physicians in their interpre-
tation, are actively being commercialized and clinically implemented in Korea. Several impor-
tantissues need to be considered for Al-based detection assistant tools to be applied in clini-
cal practice: the evaluation of performance and efficacy prior to implementation; the
determination of the target application, range, and method of delivering results; and moni-
toring after implementation and legal liability issues. Appropriate decision making regarding
these devices based on the situation in each institution is necessary. Radiologists must be en-
gaged as medical assessment experts using the software for these devices as well as in medi-
cal image interpretation to ensure the safe and efficient implementation and operation of Al-
based detection assistant tools.

Index terms Artificial Intelligence; Chest X-Ray; Medical Device; Software; Computer-Aided
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Fig. 1. Example of lung cancer detection on chest X-ray using Al-CAD tool with different methods of visualiz-
ing results.

A. Chest X-ray of a 68-year-old female shows mass opacity at right pulmonary hilum, diagnosed as lung cancer.
B. An AI-CAD tool detected the lesion with a probability score of 94%. The results can be identified on gray-
scale monitors when visualized using a closed line. The probability score is separately shown.

C. The results are more conspicuous than the closed line when visualized using a heat map, but the results
may be invisible on grayscale monitors. The probability score can be visualized using a color scale. Radiolo-
gist interpretation may be hindered because the heat map obscures the original X-ray image.

D. Combining the closed line and heat map can merge the strengths of both methods although the amount
of information is increased.

Al-CAD = artificial intelligence-based computer-aided detection, Ndl = nodule
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Fig. 2. Example of pneumonia detection on chest X-ray using Al-CAD tool with different methods of visualiz-
ing results.

A. Chest X-ray of a 63-year-old female shows focal consolidation at right middle lung field due to pneumonia.
B. An AI-CAD tool detected the lesion with a probability score of 10%. The lesion cannot be detected if the
threshold detection score is higher than 10%. The result can be easily identified despite the low probability
score when visualized using a closed line.

C. The result cannot be identified because of the low probability score when visualized using a heat map.

D. Using the combination of the closed line and heat map can compensate for the limitations of the heat map.
Al-CAD = artificial intelligence-based computer-aided detection, Csn = consolidation
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