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ABSTRACT —— Morphological evaluations by radiologists are essential for the diagnosis of lung cancer. Evalu-
ations of the nodule margin, internal characteristics, and the relationship with the pre-existing lung enable the im-
aging diagnosis of lung cancer. However, in the field of imaging diagnoses, quantification has long been empha-
sized. At the 2007 meeting of the Radiological Society of North America, the Quantitative Imaging Biomarkers Al-
liance (QIBA) was established as a cooperative standardizing organization for biomarkers in quantitative images.
The QIBA aims to create standardized guidelines that can be used to objectively measure and evaluate images or
parameters in clinical trials and daily clinical practice. In a clinical setting, we not only measure the dimension of
nodules but also perform various quantifications, such as volumetry. While the usefulness of many quantitative in-
dicators has been reported, one- and two-dimensional analyses are highly versatile but subjective in their utility.
Three-dimensional analyses are indispensable for more objective and reproducible analyses. In recent years, stud-
ies using artificial intelligence have been performed increasingly frequently. In this paper, focusing on the malig-
nancy and prognosis of lung cancer, we review some analyses using quantitative methods and artificial intelli-

gence in lung cancer.
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Figure 1. Ground-glass nodules (GGNs) with various densities. GGNs have various densities in the clinical setting.
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Part-solid

Figure 2. Changes in the nodule density over time. Ground-glass nodule (GGN) — part-solid GGN — solid nodule.
This GGN (volume, 153 mms3; mean CT value, —715 HU; mass, 48.65 mg) transformed into a part-solid GGN (volume,
164 mm3;, mean CT value, —642 HU; mass, 58.72 mg) 303 days later. It then transformed into a solid nodule (volume,
80 mm?3;, mean CT value, —552 HU; mass, 91.39 mg) 273 days later. This nodule was diagnosed as adenocarcinoma af-
ter surgery. The nodule mass may be useful for the quantification of changes in the nodule density over time.
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Figure 3. Tumor shadow disappearance rate (TDR). The size of this part-solid ground-glass nodule
(GGN) was 186 % 17.0 mm at the lung window setting and 11.5x10.1 mm at the mediastinal window

setting. The TDR was 63%.
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12.04 mm

Figure 4. Profile curve. A ground-glass nodule (GGN)
phantom with a density of —800 HU and a diameter of 12
mm was scanned on computed tomography (CT) using the
chest phantom (N1 Langman of Kyoto Science Co., Ltd.).
The change in the CT values across the nodule is depicted
as a profile curve (green lines). The CT wvalue at the
boundary between the GGN and the normal lung paren-
chyma is —849 HU (red line), indicating that the distance
between the red lines (the longest diameter of the nodule)
is 1204 mm (enlarged view). Almost all of the measure-
ments made regarding both the CT value and diameter
were considered to be accurate.
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Conventional CT
0.5 mm thickness, 512 X 512 pixel

Ultra high resolution CT
0.25 mm thickness, 2048 X 2048 pixel

Figure 5. Conventional and ultra-high-resolution computed tomography (CT). This nodule was diag-
nosed as invasive adenocarcinoma (lepidic predominant, pT1cNOMO). Ultra-high-resolution CT can de-
pict bronchiectasis and internal structures of the nodule more clearly than conventional CT.

{431 (Figure 5) 2%, b N THIBEEATIC D 45
W E5 2 T 571259 T 5.
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