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Three Component Digital Images by Polychromatic Photon Absorptiometry
—An Analysis of a Human Sample Containing Thorotrast—

Keisuke Konishi, Fukai Toyofuku and Shigenobu Kanda
Department of Dental Radiology, Faculty of Dentistry, Kyushu University
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Konishi et al. (1979) developed Polychromatic photon absorptiometry (PCPA) as a new method for
quantitative analysis of materials of unlimited numbers of component. The digital quantitative images of
three components, soft tissue, bone mineral and thorium were obtained from a human sample containing
thorotrast which had been once used as an X-ray contrast medium. The sample was scanned
mechanically and narrow polychromatic photon beams of zirconium and gadoliniumn K X-rays tran-
smitted through the sample were measured by HPGe detector. The use of zirconium K X-rays which
have the energies lying just lower and upper than that of the thorium Ly absorption edge provides high

sensitivity to thorium.

The results showed that the maximum concentration of thorium was 6 mg/cm? per pixel (0.5mm x

0.5mm) and the total content was 0.20 mg.
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Fig. 1 The relationship of energies between K X-
rays from zirconium and Ly; absorption edge of
thorium.

Fig. 2 A human sample containing thorotrast.
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Fig. 3 The images of transmitted photons corresponding to 15.77, 17.67 and 42.
98keV fluorescent X-ray beams, respectively.
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(a) Ilmm¢ pinhole 4040 pixels
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(b) 100x#m¢ pinhole 4040 pixels
Fig. 4 The digital quantitative images of three components.
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