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Highly Reproducible Technique for the
Estimation of Trabecular Bone Density:
Three slice method on peripheral
quantitative CT

Kiichiro Mizukawa', Nobuyoshi Sugiyama?,
Yasutane Mori®', Katashi Satoh®
and Motoomi Ohkawa®

The reproducibility of bone mineral density (BMD)mea-
surements with peripheral quantitative CT has been limited
by the repositioning error. In this study, | mm-step 3-slice
scan data were used to compensate for this error in trabecu-
lar BMD of the distal radius. The assessment was based on
the liner relations between the cross-sectional area and tra-
becular bone mineral content and trabecular area ratio, on
the condition that the trabecular bone is defined by a BMD
value. The estimated reproducible errors of less than 2 %
under clinical conditions indicate that the method is reliable
for follow-up examination.
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Fig.1 Trabecular BMC (bone mineral content) (A)
and percentage of trabecular bone area(B)of 2.5
mm-thick axial section of distal radius as functions

X
=z 80 - ./y/
L
[a s
2 /
S 70 rd(/f
|
2
Q
w
Q 60 /A))
& , Y =0.109X + 33.64
r=0.999
50 -
0 T T T
300 400 500

CROSS SECTIONAL AREA (mm?)

of tatal cross-sectional area. A 47 year-old healthy
male was measured 12 axial sections at different
sites between 2 and 8% of the ulnar length proxi-
mal from the distal end. The trabecular bone of each
cross-section was determined by eliminating outer
hone area above a linear attenuation coefficient of
0.93 cm™.
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Table 1 Percent changes of trabecular BMD in the distal radius of healthy male volunteers
Within 1 week After 1 year
Subject Age :
(yr) maximum mean (SD)  maximum mean (SD)
1 22 1.7 1.0 (0.49) 2.5 1.2 (0.82)
2 24 0.8 0.6 (0.15) 1.3 0.7 (0.33)
3 25 1.8 0.9 (0.48) 1= 0.6 (0.66)
4 25 2.0 1.0 (0.59) 2.0 0.9 (0.58)
Total 0.9 (0.48) 0.8 (0.60)

The assessment was performed on each of initial 5 scans, obtained once a day over 5 days,
at 4 % of the ulnar length proximal from the distal end. Although the scanning sites of each
subject were determined identically in these scans, the total cross-sectional areas and trabe-

cular BMD values of the radius were obtained unequally.
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