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Radiation Dose in Radius Bone Mineral Density Measurements
Using Dual Energy X-ray Absorptiometry
-Dosimetric Method on Scan Beam-

Effective doses in radius bone mineral density
measurements using dual energy X-ray
absorptiometry] DEXADO were assessed with
entrance beam intensity and X-ray absorption
rate in organs. The X-ray entrance beam
intensity was calculated from an energy flu-
ence rate, and we demonstrated how to assess
beam intensity by using thermoluminescent
dosimeters] TLDs[ The entrance beam ener-
gies were calculated from X-ray beam intensi-
ty in regard to beam sizes, scan areas, and
scan times. The X-ray absorption rates were
calculated by using X-ray absorption curves
at bone mineral density measurements. The
average tissue doses were determined by
using reference female and men. Skin
entrance intensity was 0 x 107 [J/(m°00 )],
Skin entrance energies were 000 x 107[J] in
proportion to wrist width. The effective dose
was approximately 5 nSv.

KEY WORDS : radiation dose, radius, bone
mineral density measure-
ment, dosimetric method,
scan beam, beam intensity
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Entrance ; - Average Average Effec-
Age sec BMD, W beem ' ATERIN FURIPIR dssuedose desuedese  thve
g (108)) bone(%) tissue(%) (10-20Sy) Sue (nSv)
44 F 0.626 12 14 540 710 11 6.5 5
54 F 0.652 11 12 8.20 710 24 79 7
46 F 0.663 12 13 7.00 720 16 72 6
38 F 0676 13 15 9.20 700 20 6.3 6
38 F 0.710 14 16 7.50 740 15 6.1 5
43 F 0.712 13 15 3.30 760 0.7 71 4
52 M 0.716 13 15 9.30 730 21 6.6 6
47 M 0.718 13 15 790 740 14 58 5
41 M 0.725 12 13 1100 670 2.0 51 5
51 M 0.777 13 15 6.60] 760 12 6.2 5
39 M 0.789 13 15 7.50 740 13 52 4
31 M 0.826 16 19 5.000 770 10 59 4
46 M 0.838 15 17 6.40 770 14 76 6
Table 1 Entrance beam energies and Effective dose
Body weight ~ Body weight of Bone weight of Sovate%s;#e Bone weight Soft tissue
(kg) reference(kg) reference(kg) of reference(kg) (kg) weight(kg)
60 64 7 16 7 15
47 67 6 16 4 11
55 66 7 16 6 13
60 62 7 17 7 16
70 62 7 17 8 19
65 64 7 16 7 16
56 75 9 22 7 16
65 76 10 23 9 20
56 76 10 24 7 18
65 76 10 22 9 19
63 76 10 25 8 21
68 76 10 27 9 24
72 66 7 16 8 17

Table 2 Organs weight assumptions
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190 E. Piesch, B. Burgkhardt :
Photoluminescence dosimetry : the
alternative in personnel
monitoring, RADIOPROTECTION
Vol.29 No.1, 39-670 19940J
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