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A cohort study aimed at elucidating the pathogenesis of male osteoporosis by
using high-resolution quantitative CT

Okazaki, Narihiro

3,300,000
HR-pQCT High Resolution peripheral Quantitative CT CT
cT 10 cT HR-pQCT
20

50
20

Compared to postmenopausal osteoporosis in women, the pathogenesis of male
osteoporosis remains unknown. HR-pQCT (High Resolution peripheral Quantitative CT) 1Is quantitative
CT for extremities with the highest resolution (approximately 10 times higher than conventional CT)
as CT that can be used for the human body. Using HR-pQCT, we analyzed the cortical and trabecular
bone microstructure in healthy Japanese males. In addition, we also performed blood tests and
investigated the factors of the deterioration of the bone microstructure.
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Correlation with age

Correlation with age

[1QR] . ” [1QR] . .
Geometry
TtAr (mm?) 317.7 [286.4; 342.7] 0.298 * <0.001 762.4 [690.9; 835.2] -0.005 0.938
Ct.Pm (mm) 74.7 [70.9; 78.4] 0.346 * <0.001 107.6 [102.8; 113.4] 0.050 0.423
CtAr (mm?) 72.5 [65.0; 78.8] 0.011 0.865 152.5 [136.3; 170.0] -0.305 * <0.001
Th.Ar (mm?) 248.0 [218.2; 274.9] 0.284 * <0.001 604.5 [544.7; 693.1] 0.066 0.288
Volumetric Density
TtvBMD (mg HA/cm®) 332.8 [295.7; 372.5] -0.377 * <0.001 316.4 [277.5; 360.5] -0.457 * <0.001
Ct.vBMD (mg HA/cm?®) 922.3 [885.1; 947.0] -0.333 * <0.001 908.3 [873.4;937.9] -0.432 * <0.001
Th.vBMD (mg HA/cm®) 162.3 [138.3; 188.4] -0.442 *  <0.001 168.9 [145.1; 195.4] -0.482 *  <0.001
Microarchitecture
Ct.Th (mm) 1.156 [1.048; 1.279] -0.059 0.339 1.686 [1.475; 1.905] -0.256 * <0.001
Ct.Po (%) 0.78 [0.53; 1.24] 0.642 * <0.001 2.72 [1.92; 3.68] 0.353 * <0.001
Ct.Po.Dm (mm) 0.193 [0.174; 0.209] 0.506 * <0.001 0.235 [0.22; 0.259] -0.044 0.483
Th.BV/TV (%) 23.7 [20.3; 26.9] -0.455 * <0.001 25.1 [21.8; 28.6] -0.469 * <0.001
Th.N (1/mm) 1.320 [1.217; 1.464] -0.447 * <0.001 1.247 [1.109; 1.359] -0.502 * <0.001
Th.Th (mm) 0.237 [0.226; 0.250] -0.027 0.661 0.261 [0.242;0.275] -0.214 * <0.001
Th.Sp (mm) 0.685 [0.615; 0.771] 0.523 * <0.001 0.766 [0.689; 0.864] 0.534 * < 0.001
Spearman
*p <0.01

Tt.Ar: total area, Ct.Pm: cortical perimeter, Ct.Ar: cortical area, Th.Ar: trabecular area, Tt.vBMD: total volumetric bone mineral density, Ct.vBMD: cortical
volumetric bone mineral density, Th.vBMD: trabecular volumetric bone mineral density, Ct.Th: cortical thickness, Ct.Po: cortical porosity, Ct.Po.Dm:
cortical porosity diameter, Th.BV/TV: trabecular bone volume fraction, Th.N: trabecular number, Th.Th: trabecular thickness, Tb.Sp: trabecular separation

2 TRACP-5b total PINP

TRACP-5 total PINP Pentosidine TRACP-5 total PINP Pentosidine
r p r p r p r p r p r p

Geometry

Tt.Ar 0.169 * 0.006 0.076 0.222 0.045 0.468 0.106 0.089 0.102 0.100 0.091 0.145

Ct.Pm 0.165 * 0.008 0.105 0.093 0.069 0.270 0.112 0.072 0.109 0.081 0.113 0.069

Ct.Ar -0.013 0.837 -0.098 0.115 -0.013 0.838 0.131 0.035 0.088 0.156 0.067 0.280

Th.Ar 0.167 * 0.007 0.098 0.117 0.047 0.450 0.067 0.285 0.074 0.235 0.068 0.273
Volumetric Density

Tt.vBMD -0.069 0.269 -0.124 0.046 0.010 0.869 0.056 0.373 0.045 0.468 0.077 0.215

Ct.vBMD -0.275 * <0.001 -0.396 * <0.001 -0.046 0.464 -0.249 * <0.001 -0.358 * <0.001 -0.068 0.275

Th.vBMD 0.077 0.214 0.040 0.521 0.060 0.336 0.150 0.016 0.203 * 0.001 0.161 0.010
Microarchitecture

Ct.Th -0.055 0.377 -0.108 0.084 -0.003 0.959 0.114 0.066 0.084 0.180 0.041 0.508

Ct.Po 0.236 * <0.001 0.168 * 0.007 -0.001 0.986 0.237 * <0.001 0.252 * <0.001 0.142 0.022

Ct.Po 0.084 0.179 0.089 0.152 -0.037 0.557 0.151 0.015 0.109 0.081 0.117 0.059

Th.BV/TV 0.094 0.133 0.066 0.292 0.080 0.201 0.162 * 0.009 0.225 * <0.001 0.169 0.006

Tb.N -0.016 0.792 -0.093 0.137 -0.040 0.519 -0.010 0.868 -0.077 0.214 0.019 0.756

Tb.Th 0.115 0.065 0.110 0.076 0.094 0.130 0.180 * 0.004 0.282 * <0.001 0.142 0.022

Th.Sp 0.019 0.755 0.081 0.195 0.022 0.722 0.010 0.867 0.089 0.154 -0.035 0.571

Partial correlation coefficients adjusted by age, height, and weight

*p <0.01

Tt.Ar: total area, Ct.Pm: cortical perimeter, Ct.Ar: cortical area, Th.Ar: trabecular area, Tt.vBMD: total volumetric bone mineral density, Ct.vBMD: cortical volumetric bone mineral
density, Th.vBMD: trabecular volumetric bone mineral density, Ct.Th: cortical thickness, Ct.Po: cortical porosity, Ct.Po.Dm: cortical porosity diameter, Th.BV/TV: trabecular bone

volume fraction, Th.N: trabecular number, Th.Th: trabecular thickness, Th.Sp: trabecular separation
TRACP-5b: tartrate-resistant acid phosphatase-5b, total PINP: total procollagen type 1 N-terminal propeptide
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