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A measurement of bone mineral content by a coherent/Compton scattering method was described.
A bone sample was irradiated by a collimated narrow beam of 59,6 keV gamma-rays emitted from a
300 mCi ,,,Am source, and the scattered radiations were detected using a collimated pure germanium
detector placed at 90° to the incident beam. The ratio of coherent to Compton peaks in a spectrum
of the scattered radiations clepends on the bone mineral content of the bone sample, The advantage of
this method is that bone mineral content of a small region in a hone can be accurately measured.

Assuming that bone consists of two components, protein and bone mineral, and that the mass
absorption coefficient for Compton scattering is independent of material, the coherent to Compton
scattering ratio is linearly related to the percentage in weight of bone mineral,

A calibration curve was obtained measuring standard samples which were mixed Ca; (PO,), and
H,O. The error due to the assumption about the mass absorption coefficient for Compton scattering
and to the difference between true bone and standard samples was estimated to be less than 39% within
the range from 10 to 60% in weight of bone mineral. The fat in bone affects an estimated value by
only 1.5% when it is 209, in weight.

For the clinical application of this method, the location to be analyzed should be selected before
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the measurement with two X-ray images viewed from the source and the detector. These views would

be also used to correct the difference in absorption between coherent and Compton scattered radiations

whose energies are slightly different from each other,

The absorbed dose to the analyzed region was

approximately 150 mrad. The time required for one measurement in this study was about 10 minutes,
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Fig.1 (a). A diagram of coherent/Compton scattering method,
(b). An example of the measured spectra.
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Fig. 2(a). The calibration curves between coherent/Compton scattering ratio (R) and bone mineral
content (W). Solid line: with the assumption that the mass absorption coefficient for Compton

scattering is independent of material. Dashed line:
scanning measurement of an aluminium block.
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