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Abstract : Pulmonary ventilation and blood flow are reflected in dynamic chest radiographs as changes in X-ray
translucency, i.e., pixel values. Thus, relative local pulmonary function can be evaluated based on changes in pixel value.
The purpose of this study was to investigate the feasibility of ventilation-perfusion evaluation (V/Q study) based on
changes in pixel value in dynamic chest radiographs. Sequential chest radiographs of a patient with ventilation-perfusion
mismatch were obtained with a dynamic FPD system. The changes in pixel value resulting from respiration and blood flow
were measured in respiratory phase and breath-holding phase, respectively, and the radio was calculated in each local area.
The results were compared to distribution of radioactivity counts and V/Q. In the results, abnormalities were appeared as a
reduction of changes in pixel values, and a correlation was observed between the distribution of changes in pixel value and
those of radioactivity counts (Ventilation; r=0.78, Perfusion; r=0.77). Ventilation-perfusion mismatch was also indicated
as mismatch of changes in pixel value, and a correlation with V/Q calculated by radioactivity counts (r=0.78). The
present method is potentially useful for V/Q study as an additional examination in conventional chest radiography.
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Fig.1 Overall scheme of our algorithm
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Fig.2 Comparison between distribution of Rl count and those of respiratory changes in pixel value. (a)One frame of
dynamic chest radiograph in the end of expiratory phase. (b)Lung ventilation scintigram (*"Tc-Gas). The area
surrounded by solid and broken lines show defective and reduced ventilation, respectively. There was almost no
ventilation in the right lung due to pleuropulmonary disease. (c) Superimposed image of Fig.2(a)and Fig.2(b). (d)
Distribution map of Py (u,v). The abnormal areas were indicated as reduced changes in pixel values. (d) Distribution
map of Rl (u,v). (e) Scatter chart of P.-Rlx(%unit). There was a good correlation between Py-Rlyx (r=0.78).
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Fig.3 Comparison between distribution of RI count and those of changes in pixel value resulting from cardiac pumping. (a)
One frame of dynamic chest radiograph in the expiratory phase. (b) Perfusion scintigram (*"Tc-MAA). The area
surrounded by a broken line shows reduced blood flow. Pulmonary blood flow in the right lung was remained. (c)
Superimposed image of Fig.3 (a) and Fig.3 (b). (d) Distribution map of P. (u,v). The remained perfusion in the right
lung was less than the left one, and it was indicated as moderate changes in pixel values. (d) Distribution map of Rl
(u,v). (e) Scatter chart of P.-Rls (%unit). There was a good correlation between Py-Rly (r=0.77).
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Fig.4 Comparison between V/Q study based on changes in pixel values and those based Rl count. (a) V/QPV calculated by
changes in pixel values. (b) V/Qm calculated by RI count. (¢) Scatter chart of V/Qrv-V/Qm. There was a good

correlation between Pv,,—Rlx (r=0.78).
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