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Quantitative Measurement of Lung Density with X-ray CT and Positron cT
(2) Diseased Subjects

Kengo Ito, Masatoshi Ito, Kazuo Kubota, Yoshinao Abe, Hiroshi Fukuda,
Jun Hatazawa, Hiromi Watanabe, Tachio Sato, Mototsugu Yamaura
and Taiju Matauzawa
Department of Radiology and Nuclear Medicine, Research Institute for Tuberculosis
and Cancer, Tohoku University
Tatsuo Ido
Cyclotron RI Center, Tohoku University

Research Code No. : 722.9
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Lung density was quantitatively measured on six diseased patients with X-ray CT (XCT) and
Positron CT (PCT).

The findings are as follows:

In the silicosis, extravascular lung density was found to be remarkably increased compared to
normals (0.29 gcrn %), but blood volume was in normal range.

In the post-irradiated lung cancers, extravascular lung density increased in the irradiated sites
compared to the non-irradiated opposite sites, and blood volume varied in each case.

In a patient with chronic heart failure, blood volume decreased (0.11mlcm-3) with increased ex-
travascular lung density (0.23 gcm -3).

In the chronic obstructive pulmonary disease, both extravascular lung density and blood volume
decreased (0.11 gcm -3and 0.10 mlem -3 respectively).

Lung density measured with XCT was constantly lower than that with PCT in all cases. But changes
in the values of lung density measured, correlated well with each other.

In conclusion, the method presented here may clarify the etiology of the diffuse pulmonary diseases,
and be used to differentiate and grade the diseases.
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Table 1 Six patients and their chest radiography findings

No. Patient Age Sex Diagnosis Findings of Chest X-P
1. S.H. 47 & silicosis IVth type*, granular and fibrous shadow
2. TS 57 o] lung cancer pneumonitis (++)
(6000 rad irradiated)
3. K.T. 64 5] lung cancer pneumonitis (+)
(6000 rad irradiated)
4. S.0. 57 o) lung cancer pneumonitis ()
(2000 rad irradiated)
5. S.T. 74 Q chronic heart failure interstitial shadow & cardiomegaly
(after treatment)
6. M.L 70 o) COPD hyperinflation

*: classification of chest X-ray findings

Table 2 Density values measured with XCT and PCT

PCT XCT
: . . . . extravascular i
No. Diagnosis Slice Location lung density bloed volume . lung density
(gecm-3) (ml cm-3) ttog/denkity (gem-3)
) (gcm-3)
1. silicosis lower lobe bronchus 0.50 0.20 0.29 0.40
2. lung cancer carina rt*  0.39 0.09 0.29 0.36
It 0.36 0.18 0.16 0.28
3. lung cancer trachea rt 0.24 0.13 0.11 0.22
1t 0.28 0.13 0.15 0.26
4. lung cancer bronchus intermedius rt*  0.30 0.10 0.19 0.24
It* 0.28 0.10 0.17 0.21
5. chronic heart failure lower lobe bronchus 0.35 0.11 0.23 0.30
6. COPD lower lobe bronchus 0.22 0.10 0.11 0.14
rt: rightlung  It: leftlung  *: irradiated site

(24)
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Fig. 1 Case 1. Silicosis. A: Chest radiography
shows large rounded opacities in both upper fields
and small opacities in the middle and lower fields.
B: XCT on a level of lower lobe bronchus shows
nodular and linear shadows.
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Fig. 2 Case 1. Silicosis. PCT images show the
increase of extravascular lung density.
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Fig. 3 Density profiles along the chest wall with
XCT and PCT (Case 1). Extravascular lung
density increases in all positions.
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Fig. 4 Case 2. Lung cancer. Chest radiography
shows a right hilar mass.
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Fig. 5 Case 2. Lung cancer. PCT images show the
decrease of blood volume and the increase of
extravascular lung density in the right upper
lobe.
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Fig. 6 Case 5. Chronic heart failure. Chest radio-
graphy shows severe cardiomegaly.
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Fig. 7 Case 6. COPD. Chest radiography shows
hyperinflation lung.
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Fig. 8 Density profiles along the chest wall with
XCT and PCT (Case 6). Both blood volume and
extravascular lung density decrease in all posi-
tions and the slopes from anterior to posterior
are gentle.
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