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Quantitative Measurement of Lung Density with X-ray CT
and Positron CT
(1) Normal Subjects
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Quantitative measurement of lung density was performed with X-ray CT (XCT) and Positron CT
(PCT).

Using XCT, total lung density could be measured quantitatively. The mean value was 0.25 +
0.05gcm-3. And profile analysis of CT numbers along the chest wall was useful to evaluate the
distribution of lung blood volume.

Using PCT, total lung density, lung blood volume, and extravascular lung density could be measured
quantitatively. The mean values were 0.35 + 0.03 gem=-3,0.19 +0.01 mlem-3and 0.15 + 0.02 gcm - 3. We
could evaluate lung density in detail.

We believe that these methods provide many diagnostic informations to understand diffuse
pulmonary diseases.
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Fig. 1 Regions of interest along the chest wall on
XCT.
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Fig. 2 Transmission and Emission scan.
x : Ring source of ®*Ga (Transmission) and ''C-
carboxyhaemoglobin in blood (Emission)
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Fig. 3 Correlatoin between density and CT num-
ber (XCT).
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Fig. 4 Profiles of CT numbers from anterior to
posterior (1-5) in marginal and intermediate )
sites.
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Fig. 5 Profiles of CT numbers with postural and
respiratory changes.
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Fig. 7 PCT images of lung density (left upper),
blood volume (right upper) and extravascular
lung density (left lower) on one normal subject.
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Fig. 8 Profiles of lung density, blood volume, and
extravascular lung density along the chest wall
(same subject in Fig. 7).
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Table 1 The mean values of lung density with PCT (ECAT), XCT and compton

scatter techniques

Lung density Blood volume Extravascular lung
([gem-3) {mlcm-%) density (g cm-3%)
PCT 0.35x0.02 0.19+0.01 0.152:0.02
XCT 0.25+0.05 — e
Compton scatter 0.26 (0.21~0.31)» e =
techniques 0.3210.25~0.37)» - /’/

1) Gamsuetal.
2) Garnett et al.
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