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A study on the micro-structural and biomechanical properties of trabecular bone

in intertrochanteric region
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ABSTRACT

To investigate the relationship between BMD, micro-structural and mechanical properties in intertrochanteric trabecular

bone, the PIXI-mus2 system, micro-CT and FE model were used. The purpose of this study were (1) to apply high-resolution

imaging techniques (micro-CT imaging) in combination with new computer modeling techniques (FEA) to quantify 3D

microstructural and biomechanical properties of trabecular bone in the intertrochanteric region, and (2) determine if the

prediction of bone elastic constant can be improved with structural index.
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Fig. 1 Trabecular bone biopsy in intertrochantric region
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Fig. 2. Analysis of BMD and BMC using PEXI-mus2

densitometer. ROl was sclecied the green

rectangular
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Fig. 3. 3D reconstruction model based on 2D micro-
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Fig. 4. Hexahedron mesh model of trabecular bone
in intertrochanteric region.
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Fig. 5. Finite clement analysis of trabecular bone in
intertrochantric region.
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Table 1 Results of bone  densitometry,
histomorphometry and mechanical properties in
intertrochantric region

- Average - Sb
BMD(g/cm?) 0.16* +0.05
BMC(g) 0.09 +0.18
Tb.Th(mm) 0.15* 10.03
Tb.Sp(mm) 0.80 +0.23
S/V(1/mm) 15.63* +2.55
VE(%) 14.45+ +5.61
DOA 0.26 +0.12
SMI 1.7 +0.29
0 ((N/mm) 10.02 t7.56
E(Gpa) 0.20 £0.15

Data are shown as the mean +SD

Table 2 The determinant coefficient R? of linear
regression analysis between E and BMD/micro-structureal

parameters.
E
R? p-value
BMD 0.913 0.001
BMC 0.276 0.472
Tb.Th 0.725 0.027
Tb.Sp -0.576 0.104
NAY -0.784 0.012
VF 0.869 0.002
DOA 0.646 0.06
SMI -0.588 0.096

The trabecular bones of the intertrochantric region
were examined using PIXI-mus system, micro-CT system
and FE models. P value<0.05
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