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Biomechanical evaluation of the effect of femoral neck fracture about geometric factors and bone mineral
density ZHANG Yang LEI Wei WU Zixiang et al. Department of Orthopaedics Xijing Hospital Xi’an 710032

China

Abstract Objective To evaluate the effect of hip fracture about geometric factors and bone mineral density and
to explore the correlation between them by mechanical test. Methods sixteen specimens of cadaveric human
proximal femurs were selected randomly and measured their geometric factors include neck axis length neck
diameter head diameter and neck-shaft angle and bone mineral density. Measure the forces at failure N to
compare effect of these factors. Results Significant correlation was shown between femur biomechanical properties
and trochanter BMD  neck BMD and head diameter r=0.792 r* =0.628 P <0.00l r=0.749 ;=
0.560 P=0.001 and r=0.706 > =0.499 P =0.002 .Stepwise linear regression analysis showed that the
best predictor of hip fracture was the combination of trochanter BMD head diameter and neck diameter r* =
0.844 P < 0.001 . Conclusions The results confirm that the combination of BMD and upper femur geometry
improve the assessment of the risk of osteoporotic hip fracture and that bone geometry plays an important role in the
evaluation of bone strength.
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1 DEXA
bone mineral density BMD 2
-20°C 24 h
1.1.2 X Lunar

Corp. Madison WI USA  MTS 880
MTS System Inc  Minneapolis USA

1.2 2
16
2
MTS 880
16° 8658.18 N 0.590 g/cm2 +0.14
. SD 0.614 g/em” +0.76 SD
5 mm/min
101.89 mm + 8.80 SD
31.88 mm + 3.19 SD 46.78
mm + 4.24 SD 124.48° + 6.83 SD
1
1 16
. g/em?
mm mm mm N

90.2 27.3 40.9 118.9  0.488  0.591  7568.7
116.3  37.5 52.2 123.1 0.721 0.709  9343.2
102.6 34.4 46.8 122.2 0.540 0.491 7260.2
93.5 30.8 41.6 126.6  0.569  0.574  7190.8
109.4 30.7 52.7 126.2  0.530  0.542 10546.3
94.1 31.0 45.2 127.8  0.641 0.623  8215.1
108.3 35.6 48.9 131.5 0.671 0.647  9947.2
107.9 37.1 51.8 125.7  0.989  0.776 13728.1
101.2 294 455 133.9 0.437 0.565 6810.4
10 97.3 30.5 4.1 119.8  0.503  0.589  5542.5
11 91.7 28.2 43.0 126.2  0.591 0.687  9317.9
12 105.1 33.4 48.3 110.8  0.480  0.539 5879.6

O 0 N AN W R WD

A-B G-b k¥ 13 97.8 309 44.0 113.1 0.501 0.577 6971.7

« 14 101.2 28.7 453 1335 0.439  0.569 6813.3

15 120.1 34.9 548 1323 0.701  0.710 14497.8

1.3 16 93.6 29.7 433  120.0 0.636  0.641  8897.9
SPSS 13.0 x 101.89 31.88 46.78 124.48 0.590 0.614 8658.18
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