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Quantitative Assessment of Mineral Content in Metacarpal
Bone with Fuji Computed Radiography
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A new microdensitometry method for quantitative assessment of bone mineral content using Fuji
computed radiography (FCR) was developed and the results were compared with those obtained by the
conventional film-screen method. Using both methods, X-ray pictures of the 2nd metacarpal bone were
taken with a reference aluminum step wedge in nine normal subjects and nine parameters
representing the width and density of bone marrow and cortex were calculated in the middle of the
bone shaft.

Interobserver reproducibility assessed for three parameters was significantly higher in the FCR
method than the conventional one. The value of £GS computed by the FCR method, that is equivalent
to the net bone density of the transverse section of the shaft, showed higher correlation with the one
obtained by computed tomography in comparison with the conventional method. In our FCR method,
moreover, interobserver reproducibility and accuracy was improved by employing automatic manip-
ulation as much as possible in the process of calculation. The exposure dose in the FCR method could
be reduced to half of the one in the conventional method without deteriorating the accuracy.

In conclusion, our new microdensitometry method with FCR provides high accuracy and good
reproducibility for the measurement of bone mineral content with small exposure dose and is likely to
be useful for the long-term follow-up of the osteoporotic patients from the variety of causes.
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Fig. 1 Curve representing photopermability of
transverse scan of metacarpal bone on X-ray film
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Fig. 2 Parameters representing bone mineral den-
sity
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Fig. 3 Mid-axial scan of 2nd metacarpal bone on FCR. The profile curve re-
presenting bone mineral density is shown on the right.
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Fig. 4 The profile curve representing bone min-
eral density obtained by transverse scan of 2nd
metacarpal bone using FCR method.
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Fig. 5 Measurement of bone mineral density using
CT : Hand and K; HPO, solution used for calibra-
tion is scanned on the same slice.
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Table 1 Inter-Observer Reproducibility of four

parameters of the conventional and FCR
method
Mean Value of
Variation Coefficient
conventional
method FCR
n (mean*sd.) (meantsd.)
1 GS max 9 4.84+1.55 2.61+1.54 p<0.05
2 BPI 9 3.60+1.42  2.02£0.90 p<0.05
3 2GS 9 2.93+1.50 1.99+0.63 p<0.05
4D 9 1.82+0.54 3.37£1.05 p<0.05

Table 2 Correlation coefficient between ZGS
measured by CT and MD method. Comparison
of the conventional and FCR method

Examiner ~ CT vs Conventional CT vs FCR
® 0.862 0.952
2 0.846 0.940
3) 0.909 0.895
@ 0.855 0.942
® 0.898 0.893
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Table 3 Reproducibility of individual parame-
ters of the manual and automated calculation in
FCR method.

manual automated
n
meantsd. cv. meantsd cv.
1 MCI 5 0.531+0.011 2.1 0.499+0.003 0.6
2d 5 4.014%0.082 2.0 4.387+0.034 0.8
3 GSmin 5 2.167+0.089 4.1 2.121+0.020 0.9
4 GSmax 5 3.513+0.053 1.5 3.424+0.014 0.4
5 2GS/D 5 2.592+0.031 1.2 2.512+0.015 0.6
6 BPI 5 0.616+0.019 3.1 0.619+0.008 1.3
7D 5 8.566+0.061 0.7 B8.760£0.040 0.5
8 2GS 5 22.20+0.150 0.7 22.01%+0.050 0.1
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IFig. 6 Comparison of £GS calculated by FCR and
CT
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Fig. 7 Influence of Exposure Dose on Reproducibility in FCR method
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