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Pulmonary functional diagnostic imaging using a dynamic flat-panel detector:
comparison with findings in pulmonary scintigraph
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Pulmonary ventilation and circulation dynamics are reflected on dynamic chest
radiographs as changes in X-ray translucency, 7.e., pixel values. The present study
was performed to develop a pulmonary functional evaluation method based on the
changes in pixel value, and to investigate the clinical usefulness of our method.
Sequential chest radiographs of 20 subjects (Abnormal, 7=12; Normal, /7=8) during
respiration were obtained with a dynamic flat-panel detector (FPD) system. The
average pixel value in each local area was measured tracking the same area. To
facilitate visual evaluation, the results were mapped on the original image using a
grayscale in which small changes were shown in black and large changes were shown
in white. In our clinical evaluation in comparison with a pulmonary scintigraph,
pulmonary ventilation disorder was indicated as a reduction of changes in pixel
values. In many patients, there was a correlation between our result and a
pulmonary scintigraph (0.7<r, 4 cases; 0.4<r<0.7, 6 cases; 0.2<r<0.4, 1 cases; 0 <r<0.2,
1 cases). The present method with real-time computer analysis is expected to be a
rapid and simple method for evaluating pulmonary function, as an additional
examination in conventional chest radiography.

Key words
Functional imaging; flat-panel detector (FPD); Ventilation; Computer analysis; Chest
radiography
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Fig. 1 Overall scheme of our algorithm

Fig.2 (a) Sequential chest radiographs with recognized lung areas. (b) One frame
divided into 32 x 32 blocks on a side of 20 pixels.

Fig.3 Results in a normal control (22-year-old man).

(a) One frame of dynamic chest radiograph. (b)Ventilation mapping image.

Fig.4 Results in a patient with bronchiolitis obliterans (62-year-old male).

(a) One frame of dynamic chest radiograph. (b) Ventilation mapping image. (c) Lung
ventilation scintigram (°°mTc). (d) Scatter chart of Py- Rk, (r=0.81). () Computed
tomography (CT) (coronal section). (f)-(g) CT (Axial section).

Fig.5 Results in a chronic obstructive pulmonary disease (COPD) (77-year-old man,
emphysema and asthma).

(a) One frame of dynamic chest radiograph. (b) Ventilation mapping image. (c) Lung
ventilation scintigram (°°mTc). (d) Scatter chart of Py- Rk (r=0.63). () Computed
tomography (CT) (coronal section). (f)-(g) CT (Axial section).

Fig. 6 Ventilation mapping images and lung ventilation scintigram (9°mTc) in the
other abnormal subjects, (a) bronchiolitis obliterans (74-year-old female), (b)
Pulmonary fibrosis (82-year-old man), (c) Pleural adhesions in the left lung
(74-year-old female), (d) bronchiolitis obliterans (39-year-old female), (e) upper lobe
fibrosis (56-year-old female), (f) asthma (63-year-old male), (g) asthma and sinoatrial
syndrome and COPD (67-year-old male), (h) Emphysema (58-year-old male), (i)
asthma and emphysema (77-year-old male), (j) COPD (81-year-old male).
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Fig. 1 Overall scheme of our algorithm
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Fig.2 (a) Sequential chest radiographs with recognized lung areas. (b) One frame
divided into 32 x 32 blocks on a side of 20 pixels.

Figure3
b . -

Fig.3 Results in a normal control (22-year-old man).
(a) One frame of dynamic chest radiograph. (b)Ventilation mapping image.
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Fig.4 Results in a patient with bronchiolitis obliterans (62-year-old male).
(a) One frame of dynamic chest radiograph. (b) Ventilation mapping image. (c) Lung
ventilation scintigram (°°mTc). (d) Scatter chart of Py- Rk, (r=0.81). (e) Computed

tomography (CT) (coronal section). (f)-(g) CT (Axial section).
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Fig.5 Results in a chronic obstructive pulmonary disease (COPD) (77-year-old man,

emphysema and asthma).
(a) One frame of dynamic chest radiograph. (b) Ventilation mapping image. (c) Lung
ventilation scintigram (°°mTc). (d) Scatter chart of Py- Rk (r=0.63). () Computed

tomography (CT) (coronal section). (f)-(g) CT (Axial section).
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Fig. 6 Ventilation mapping images and lung ventilation scintigram (9mTc) in the
other abnormal subjects, (a) bronchiolitis obliterans (74-year-old female), (b)
Pulmonary fibrosis (82-year-old man), (c) Pleural adhesions in the left lung
(74-year-old female), (d) bronchiolitis obliterans (39-year-old female), (e) upper lobe
fibrosis (56-year-old female), (f) asthma (63-year-old male), (g) asthma and sinoatrial
syndrome and COPD (67-year-old male), (h) Emphysema (58-year-old male), (i)
asthma and emphysema (77-year-old male), (j) COPD (81-year-old male).
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