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Usefulness of Assessing Bone Mineral Content of Cortical Bone in Patients
with Lingering Imbalance of Bone Metabolism
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Department of Radiology, and Orthopedic Surgery*, Kitasato University School of Medicine, and
Department of Internal Medicine™*, Tokyo Medical and Dental University School of Medicine
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The CT numbers of cortex at the level of 20 cm (CT20) and of spongiosa in the lateral condyle at 2
cm (CT02) proximally from the distal end of the femur, and the bone mineral density of spongiosa in L3
body (BMD), were obtained by QCT. The study included 48 patients with rheumatoid arthritis or
chronic renal failure as well as 10 healthy volunteers. The relationships of CT20 vs BMD in the
regions above and below a critical value of BMD were quite different from each other. Similar
relationships were observed in the plot of CT20 vs CT02. The results indicated that the demineraliza-
tion of cortex was much less than that of spongiosa while the mineral content of spongiosa kept higher
than a critical value, but the demineralization of cortex surpassed that of spongiosa once the mineral
content of spongiosa had become lower than the critical value. It is necessary to assess bone mineral
content of cortex especially in patients with lingering imbalance of bone metabolism.
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Fig. 1 Scatter diagram of CT number of cortical
bone in the femoral shaft (CT20) versus bone
mineral density of spongy bone in the 3rd lumbar
vertebral body (BMD in CaCO, mg/cc) concern-
ing patients with rheumatoid arthritis. The rela-
tionship between CT20 and BMD is quite
different between the regions above (A) and
below (B) 100mg/cc in BMD. Two pairs of verti-
cal and horizontal dotted lines represent the
range: of Mean + SD of CT20 in the region A and
that of BMD in the region B, respectively.
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Fig. 2 Scatter diagram of CT number of cortical

bone in the femoral shaft (CT20) versus CT
number of spongy bone in the femoral lateral
condyle (CT02). The relationship between CT20
and CT02 is quite different between the regions
above (A) and below (B) 205HU in CT02. The
lines in the regions, A and B, are the regression
lines of CT20 to CT02 (CT20=0.166xCT02+
1291), and CT02 to CT20 (CT02=0.100xCT20+
39), respectively. + : chronic renal failure (non-
dialyzed or hemodialyzed for less than 1 month),
x : chronic renal failure (on regular hemodialysis
for more than 1 month), <: healthy, A:
rheumatoid arthritis.
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