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Study of the risk threshold of proximal femur fractures in Shanxi province
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Abstract: Objective To investigate the optimal approach to predict the risk of proximal femur fractures in the elderly
patients. Methods Thirty cadavers were included in this study. Bone mineral density of the right proximal femur was
measured using dual energy X-ray absorptiometry ( DEXA) and other instruments. The femoral geometry was carefully
measured. The maximum loading configuration of the proximal femur was also measured. Then the stress of the proximal
femur at the moment of sideway fall was analyzed using physical formula. Results Most parameters of the female were
lower than those of the male. BMD of the femoral neck had the strongest correlation with the proximal femur loading
configuration (r* =0.807). And the risk correlation formula of the proximal femoral fractures was derived. The femoral
neck width had good correlation with the maximum loading configuration of the proximal femur. The possible threshold of
fractures was also derived. Conclusion  The incidence. of the femoral neck fractures in the elderly patients in Shaanxi
province is low, and it is tightly related to little violence when short-figured people falling down. BMD of the femoral neck
is the best factor to indicate the risk of fractures. Femoral neck BMD combined with geometry improve the ability to predict
fracture risk. The occurrence of osteoporotic fractures can be prevented using the derived risk threshold formula of
fractures.
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Table 1 Mean and standard deviation (SD) of all the parameters(x +s)

2k(n=30) Bt(n=16) LtE(n=14)

HE# (yrs) 62+12 65 £ 10 60 +10 2
WHE X &M &

&% BMD(g/cm?) 0.769 +0.255 0.884 +0.28t 0.638 £0. 139

¥ F[X BMD(g/cm?) 0.659 £0.181 0.757 0. 161 0.549 +0.135

Ward’s =4 BMD(g/cm?) 0.554 +0.193 0.663 +0.195 0.429 £0.092"
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BEFEFE (cm) 125 +6 125 +8 126 +4°

FTf(°) 3.628 +1.561 4.349 +1.479 2.803 +1.243
B & Bk R IR BE (kN)

CRHBERER;TP<0.05,"P<0.001, HFEEHER

% .no significant difference; * P <0. 05, **P <0. 001, significant difference
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Table 2 The correlation among bone mineral density measured
using dual energy X-ray absorptiometry, the proximal
femur geometry, and the proximal femur maximum

loading configuration

Pearson HESH

T X KW &

&% BMD(g/cm?) 0.899° <0.001

#FX BMD(g/cm?) 0.790 <0.001

Ward’s =4 BMD(g/cm?) 0. 805 <0.001
B & LT A W

BEFLKH(cm) 0.432 <0.05

BEBRHE (cm) 0.63 <0.001

FEMHC) 0.176 0.351

CLERMIIPRRME,P<0.0S REAEEEL

* . maximum value in the column, P <0. 05 statistical significance
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