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Mechanical Properties of Trabecular Bone in Femoral Head & Neck
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ABSTRACT

We performed the mechanical test for obtaining properties of femoral head. Tested sample was male and 35 years
old. We measured bone mineral density by dual X-ray absorption method(DEXA). Results of DEXA, he has normal

condition of bone density. His BMD 1.159g/cm® and T-Score is 1.6. Tested femurs were harvested b

y surgical

method from donated cadaver. We made 9 specimens in femoral head, 8 specimens in neck used by diamond core

drill. Then we performed compressive test in saline solution at 38<C.

We obtained results that elastic modulus of femoral head was 0.439GPa, neck was 0.459GPa. Compressive
strength of femoral head was 7.441MPa, neck was 7.095MPa. There was no significant difference of mechanical
properties between left and right femoral head & neck. Invested local properties of femoral head have more strength

superior and anterior side, femoral neck has more strength in superior and inferior side but other side
superior has more weakness along the lateral side.
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Sex Age Height Weight
Male 35 190cm 90kg
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Fig. 1 Bone mineral density by DEXA

Table 2 Results of BMD test by DEXA

: Area BMC BMD
Region [cm] 19l [g/cm?] T-Score
Neck 6.21 6.80 1.094 2.0
Troch 19.08 15.83 0.830 1.1
Inter 31.59 43.31 1.371 1.7
Total 56.89 65.94 1.159 1.6
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Fig. 2 Drilling position of femoral head
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Table 3 Mechanical properties of femoral head
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Table 4 Mechanical properties of femoral neck

. Elastic Modulus| Compressive
Region
[GPa] Strength[MPa]
Neck-1 L 0.590 8.583
Neck-1 R 0.519 8.805
Neck-2 L 0.360 5.444
Neck-2 R 0.367 5.546
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Fig. 5 Elastic modulus of femoral neck-1
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Fig. 7 Compressive strength of femoral neck-1
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Fig. 8 Compressive strength of femoral neck-2
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