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Fig. 1. Area of interest at distal ends of radius.
The distal radius was scanned with 10 continuous

slices of 1-mm-slice thickness and 1.5mm intervals
from the distal site to the proximal site.
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Fig. 2. Intra-individual variation of BMDs in
trabecular and total bone areas.

The %CV of trabecular (D50) and total (D100)
BMDs, and its age-related changes were shown.
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Table1l. The %change of age-related bone loss from 30 to 80 years, and the %change of menopause-related
bone loss within 10 years since menopause and within 30 years since menopause, in each measurement site.
The table reveals the significance (p) of the cubic regression and %change calculated using the cubic

(mg/cm®)

D50

regression
scan sites age-related changes menopause-related changes
p %change (30-80) P 9%change (0-10) 9%change (0-30)
D50 1 <0.005 —33.5 <0.0005 —34.5 —41.8
2 <0.0001 —37.3 <0.005 —30.5 —40.7
3 <0.0001 —43.2 <0.005 —33.5 —45.1
4 <0.0001 —49.0 <0.005 —36.2 —50.0
5 <0.0001 —53.6 <0.01 —38.5 —53.2
6 <0.0001 —58.1 <0.01 —43.2 —56.5
7 <0.0001 . —66.8 <0.005 —48.0 —63.5
8 <0.0001 —74.0 <0.005 —51.7 —71.6
9 <0.0001 —84.9 <0.001 —53.1 —78.9
D100 1 <0.001 —36.2 <0.005 —29.0 —36.4
2 <0.0001 —38.5 <0.0005 —23.7 —33.6
3 <0.0001 —43.3 <0.0005 —26.5 —36.3
4 <0.0001 —41.5 <0.0001 —24.1 —38.5
5 <0.0001 —41.5 <0.0001 —23.5 —38.0
6 <0.0001 —41.6 <0.0001 —23.1 —38.1
7 <0.0001 —41.7 <0.0001 —22.2 —38.7
8 <0.0001 —43.0 <0.0001 —-21.2 —38.8
9 <0.0001 —42.5 <0.0001 -20.7 —37.9
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Fig. 3. Age-related changes in BMD.

The trabecular BMD (D50, A) and the total BMD (D100, B) change according to age. Numerical numbers
indicate the scan sites, where numbers 1 and 9 are the most distal and proximal sites of interest, respectively. The
dotted line represents the average of all scan sites.
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Fig. 4. Relationship between BMD and years since menopause (YSM).
The trabecular BMD (D50, A) and the total BMD (D100, B) decreased according to YSM. Numerical numbers
indicate the scan sites, where numbers 1 and 9 are the most distal and proximal sites of interest, respectively. The

dotted line represents the average of all scan sites.
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Fig. 5. Correlation of total BMD with cortical bone
thickness or ratio of cortical bone area to total bone
area.

The cortical bone thickness and the ratio of cor-
tical bone area to total bone area correlate closely
with the total BMD (D100) at the area of interest (r=
0.83 and r=0.87, p<0.0001, respectively).
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The Variation of Distal Radial Bone Density According
to Its Measurement Sites

—The Study Using Peripheral QCT——
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DHealth Research Center, Nagasaki University
YDepartment of Radiology, Nagasaki University School of Medicine

Abstract

We studied the intra-individual variation of bone mineral density (BMD) in the distal
radius associated with its measurement sites, using peripheral quantitative computed tomo-
graphy (pQCT).

The subjects were 76 healthy volunteer women (19-85 years of age : 56.5+13.1), and
their distal radial BMD of non-dominant forearm were measured by pQCT with 10 continu-
ous thin slices (Imm) at 1.5mm intervals starting at the site of 6mm from the endplate in the
distal portion. The continuous 9 sliced BMD values were calculated from the distal to
proximal portion.

The intra-individual variation of trabecular BMD was large in the high aged subjects.
On the other hand, the variation of total BMD was shown to be about 309 with no-site
specificity and no-age dependency. The change of trabecular BMD with age was greater in
the proximal region than in the distal region, and the change of total BMD was larger than
that of the trabecular BMD along the longitudinal axis of radius. Both the trabecular and
total BMD greatly decreased within 10 years since menopause.

The cortical thickness and cortical area were calculated using the CT images of the
most proximal radial section, and these two cortical parameters revealed strong relation-
ships with the total BMD.

These results show that the precision of pQCT measurement largely depends on the
forearm positioning, since the variation of BMD measured by pQCT is large according to the
measurement sites. The total BMD of the distal radius is considered to be a sensitive

parameter to detect the age-related, menopause-related and disease-related bone changes.
(J Jpn Soc Bone Morphom, 7, 155-160, 1997.)
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