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Fig. 1 Block Diagram of Beam Scanner.
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Fig. 2 Illustration of the Principle of Beam Scanner.
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Fig. 4 Reproducibility of the Measurement of BMC using Phantom.
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Fig. 5 Relation Between BMC and Ash Weight of
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Fig. 6 Age Distribution of BMC in Ncrmal Subjects.
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Table 1 Reproducibility of Measurement of BMC
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BMC Width BM

BMC
\%%
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BMC BMC Width
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1.50
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1.37
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2.80
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1.16 0.91
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3.31
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1.36
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0.13 0.09 0.06

1.64
1.85
1.77
1.86
1.70
1.95
2.01
1.83

1.30

1.35

1.95
1.95

2.47
2.56
2.47
2.46

(]

—

30

1.3

449 3.45
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1.34

1.98
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Beam Scanner (Z X 5 Bone Mineral Content & 537

1.03

2.97 2.66
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Fig. 7 Relation between BMC and width of the
Radius in Normal Subjects.
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Fig. 8 Age Distribution of BMC/W Index in Normal Subjects.
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Fig. 9 Age Matched Distribution of BMC in Patients
with Various Diseases.
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Fig. 10 Chronological Changes in BMC/W Index in 6 Patients with Graves’ Disease

Before and After Treatment.
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Fig. 11 Chronological Changes in BMC/W Index in Patient with Musclar Dystrophy

after Treatment.
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Fig. 12 Age Distribution of BMC/W Index in
Pediatric Patients on Anticonvulsants.
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Summary

Fundamental and Clinical Studies on the Measurement of Bone Mineral
Content with Bone Mineral Analyzer

Tadako Kousaka*, Itsuo YAMAMOTO**, Shigeharu Dokou**, Masao FUKUNAGA**,
Rikushi MoriTA* and Kanji TORIZUKA***

*Central Clinical Radioisotope Division, Kyoto University Hospital, Kyoto
** Department of Radiology, Kyoto University Hospital, Kyoto
*** Department of Nuclear Medicine, Kyoto University Hospital, Kyoto

Fundamental and clinical studies on the measure-
ment of bone mineral content (BMC) of the radius
were performed by photon absorptiometry using
241Am (60keV, Ti/2 485 yrs) as a radiation source.
Reproducibility of the method was determined as
2.39%, of C.V. with an alminum phantom and 4.3-
4.8 of C.V. with normal human subjects. On the
other hand, the reproducibiiity of the measurement
of indices expressed as BMC divided by bone width
(BMC/W) was found 1.8-2.39%, of C. V. and the
index was thought to be used for the repeated
examinations like in follow up studies.

A highly significant correlation (y=0.999) was
found between the measured BMC values and
actual weights for standard amounts of hydroxy-
apatite or ashed bovine bone. The BMC values
obtained by this method, however, were proved to

be 1.62 times higher than actual amounts of
hydroxyapatite or ashed bovine bone.

This method was thought to be enough reliable
for clinical use, in addition to its simple manipula-
tion.

The BMC was measured in 541 cases with vari-
ous discased condition; hyperthyroidism, hyper-
parathyroidism, chronic renal failure, rheumatoid
arthtitis, musclar dystrophy and epilepsy on
anticonvulsants. These clinical data indicate that
the measurement of BMC provides important
informations not only in investigating the patho-
physiology of metabolic bone diseases but also in
managing these patients with progressive demine-
ralization of skeleton.

Key words: Bone mineral content, Photon
absorptiometry, Metabolic bone diseases
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