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Clinical use of chest CT in chronic obstructive pulmonary diseases

Kyung Joo Park, M.D., Ph.D.

Department of Radiology, Ajou University School of Medicine, Suwon, Korea

Chronic obstructive pulmonary disease (COPD) is commonly a combination of pulmonary emphysema and chronic bronchitis.

Emphysema is a pathologically defined disease that can be accurately diagnosed using CT. Furthermore, CT is useful for determi-

nation of the subtypes, extent and distribution of emphysema. Objective quantification of emphysema is feasible using CT densi-

tometry of lung parenchyma, that can be used for selection of adequate candidates and monitoring clinical results of various ther-

apeutic measures for severe emphysema. Imaging parameters in CT densitometry should be kept constant in follow up examination

for an effective comparison of the results. Chronic bronchitis is diagnosed by symptomatic criteria with nonspecific CT findings.

Airway dimensions can be objectively measured using CT, enabling further understanding of pathophysiology of COPD. (Korean J

Med 77:407-414, 2009)

Key Words: Pulmonary disease, Chronic obstructive; Pulmonary emphysema; Bronchitis, Chronic; Tomography, Xray com-

puted; Image processing; Computer-Assisted
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Figure 1. In patients with emphysema, areas of abnormally low

attenuation are shown without visible walls on CT scans.
Centrilobular emphysema (A) is characterized by multiple small
focal areas of low attenuation with centrilobular location
(arrows), containing central dot representing centrilobular core.
In patients with panlobular emphysema (B), CT shows confluent
areas of homogenous lower attenuation that involve lower lung
zones more severely. Note decrease in diameter and number of
pulmonary vessels in severely involved areas. Paraseptal emphy-
sema (C) involves periphery of secondary lobule, most severely
in a subpleural location (arrows).
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Figure 2. A diagram is gen-
erated for CT quantification of
emphysema. Two images in up-
per row are separately seg-
mented right and left lungs.
Highlighted pixels representing
low attenuation areas (arrows)
are shown in left lower image.
Results of histogram analysis
are shown in right lower image.
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Figure 3. A histogram of pixel values of the lungs (thin arrow)
is generated for calculation of parameters of emphysema
quantification. Total and each lung volumes, emphysema vol-
ume, ratio, mean lung density are displayed. Emphysema volume
is calculated using a low density threshold, -950 HU in this par-
ticular case (thick arrow in histogram).
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Figure 4. Thin section CT image in a COPD patient shows
bronchial wall thickening (arrows) and low attenuation areas in
lungs.
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