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Usefulness of measuring changes in pixel value on breathing chest radiographs :
Comparison with count of radioactive isotope
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Abstract : X-ray translucency of the lungs changes depending on inspired volume. In this study, the usefulness of
measuring changes in pixel value on dynamic chest radiographs was assessed in comparison with count of radioactive
isotope. In 12 abnormal subjects, there was a good correlation between them (r=0.77). In eight normal controls, the
changes in average pixel value measured in lung unit were almost equal in the right and left lungs, which was consistent
with normal respiratory physiology. The results indicated that ventilation performance could be evaluated based on the

changes in pixel value on dynamic chest radiographs.
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Fig.1 Dynamic chest radiographs in(a)the maximum inspiratory and (b)expiratory phase
(Case No. 12, Obstructive pulmonary disease, 74-year-old Man). X-ray translucency in
the lung areas change resulting form the changes in air volume in the alveoli. Average
pixel values were measured in each lung traced by the white lines.
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Table Pv and Ricnt in the subjects with pulmonary diseases (N=12)

Case Disease Age  Sex PV (%) R.Icnt (%)

No. Right lung  Left lung  Right lung  Left lung
1 Pulmonary fibrosis 62 M 53.8 46.2 62.7 37.3
2 Bronchiolitis obliterans (BO) 74 F 58.1 41.9 62.7 37.3
3 Bronchiolitis obliterans (BO) 39 F 64.6 354 62.5 37.5
4 Chronic obstructive pulmonary disease (DOPD) 77 M 47.0 53.0 58.8 412
5 Pulmonary fibrosis 56 F 42.5 57.5 58.7 41.3
6 Emphysema 58 M 47.4 52.6 45.0 55.0
7 Asthma 67 M 51.5 48.5 52.8 472
8 Pulmonary fibrosis 82 M 57.6 424 56.5 43.5
9 Pulmonary fibrosis 81 M 27.5 72.5 38.0 62.0
10 Chronic obstructive pulmonary disease (DOPD) 76 M 69.1 30.9 53.2 46.8
11 Asthma, Emphysema 77 M 41.8 58.2 58.4 41.6
12 Pleural contractility disease 74 M 18.5 81.5 13.7 86.3

Pv : The rate of changes in average pixel value measured in each lung between the maximum inspiratory and expiratory phase to the total
changes of both lungs.
Ricnt: The rate of count of radioactive isotope measured in each lung to the total changes in both lungs.
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