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Abstract: Objective To evaluate the age-related femoral neck geometric parameters (FNGPs) in women and establish the
reference database of FNGPs. Methods  This study included 5478 healthy females (aged from 10 to 91 years old). DXA fan-
beam bone densitometer was used to measure FNGPs, including the outer diameter ( OD), cross-sectional area ( CSA), cortical
thickness (CT), endocortical diameter ( ED), buckling ratio ( BR), section modulus (SM), cross-sectional moment of inertia
(CSMI), and compression strength index ( CSI). The relationship between the changes of above parameters and the age was
analyzed. Results The age-related trends of FNGPs were fitted with the best goodness-of-fit by applying the cubic regression
model, and the determination coefficients of fitting curve equation were significant (R'=0.047 -0.344, P =0. 000). However,
their scatter distribution trend varied according to the index. CSA, CT, SM, CSMI, and CSI increased with age before 35 years
old, then decreased with age. Only BR rapidly increased with age after about 40 years old. After adjustment of age, the height,
weight, and body mass index ( BMI) were significantly positively correlated with OD, CSA, CT, ED, SM, and CSMI of the
femoral neck (r=0.043 -0.546, P =0.002 - 0.000). BR and CSI were negatively correlated with the weight and BMI (r = -
0.057 to - 0.387, P =0.000). Conclusion The establishment of female FNGPs reference database in our study provides
reliable reference value for clinical evaluation and prediction of the risk of the femoral neck osteoporotic fracture in women.
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1 ZHEFRHEXHESTEH (225)

Table 1 Age-related basic characteristics of the study subjects (x +s)

Aj(ﬁ;) n Heiiim) weigzi( ke) BMI (kg/m?) FN-BA (cm?) FN-BMC (g) FN-BMD (g/cm?)
10 ~ 14 170 151.7 £9.30 44.0+9.39 19.0+£2.93 4.28 0. 35 3.10 £0. 56 0.721 £0. 106
15~19 217 158.6 +5.26 52.1 £6.48 20.7 £2.44 4.56 +0.29 3.55+0.47 0.777 £0. 089
20 ~24 199 158.5 £5.29 51.1+6.52 20.3£2.28 4,58 +0.33 3.59+0.50 0. 784 £ 0. 099
25 -~29 197 157.7 £5. 51 50.7 +6.19 20.4 +£2.10 4,58 +0.33 3.58+0.48 0.782 £0.092
30 ~34 296 157.4 £4.99 53.2+7.73 21.4 £2.71 4.66 0. 32 3.71£0.55 0.796 £0.104
35 ~39 399 156.9 £ 5, 45 55.3+7.65 22.512.72 4,67 £0.30 3.67 +0.53 0.785 +0. 103
40 ~ 44 883 156.2 +5.25 56.1 +7.43 23.0+£2.81 4.66+0.29 3.64 x0.52 0.781 +£0.105
45 ~49 911 155.7 £5.16 57.2£7.72 23.6 £2.94 4.69 0. 32 3.59+0.53 0.766 +0. 103
50 ~ 54 813 155.3 +4. 86 56.7 +7.37 23.5+2.85 4.651:0.30 3.36 £0.51 0.724 £0. 104
55 ~59 483 154.4 +£5.30 56.9 +8.24 23.9+£3.13 4.65+0.34 3.13 10.48 0.673 £0.091
60 ~ 64 377 153.0 +5.39 56.0 +£7.63 23.9 +2. 87 4.60+0.31 2.91 £0.44 0.632 £0.091
65 ~69 261 152.3 +5.32 55.5+9.03 23.9+3.49 4.61+0.33 2.87 £0.45 0.610 £0.091
70 ~74 161 150.7 +4.88 54.5 £8. 66 24.0 £3.65 4.56+0.29 2.72 £0. 45 0.597 £ 0. 097
75 ~79 66 150.3 +5.68 52.7:10.3 23.3+4. 14 4.60x0.30 2.51 £0.47 0.548 +0.113

=80 45 148.4 +£5.03 47.8+9.60 21.6 £3.70 4.59x0.33 2.3520.46 0.514 £0.098
H:BEFTHEH,
Note: Peak values are shown in bold.
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B2 BR&F FNGPs BEFEREALE MK  FREIMTEM, 2 /5 B4 858w R T R &
ERLE, AR ES OD MED BFREZ@E B CSIRAN30 S FHMETHEES, ZXk
S, HEMLWEER/N KA 0 F 25, BEFH FNGPs F T RERER KN IRER.
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Table 2 Age-related femoral neck geometric parameters of the study subjects(z % s)

Eg FN-OD FN-CSA FN-CT FN-ED FN-SM FN-CSMI FN-CSI
Age (%) " (em) (cm?) (mm) (em) FN-BR (em?) (em®) (g/kg xm)
10 ~ 14 170 2.86x0.23 1.97 £0. 36 13.8+2.14 2.58 +0.23 10.6+1.66 1.00+0.24 1.45 10,46 4.78 £0.76
15 ~19 217 3.04 +£0.19 2.25+0.30 14.9£1.79 2.75+£0.20 10.4£1.39 1.21 £0.21 1.86 +0.42 4.57+0.59
20 ~24 199  3.05+0.22 2.28+0.31 15.0£2.02 2.7520.23 10.421.69 1.231+0.22 1.89£0.47 4,71 £0.63
25 ~29 197 3.05+0.22 2.27 031 15.0+1.87 2.75+0.22 10.4+1.56 1.2310.22 1.89:0.44 4.73 £0.61
30 ~34 296 3.10+£0.21 2.35x0.35 15.2+2.10 2.80x0.22 10.4+1.63 1.29+0.24 2.03 +0.50 4.70+£0.71
35 ~39 399 3.11£0.20 2.33+0.33 15.0x2.10 2.81+0.21 10.6 £ 1. 68 1.28 £0.22 2.01 £0.44 4.45 £ 0. 60
40 ~44 883 3.11+0.19  2.31£0.33 14.9+2.13 2.81+0.20 10.6 +1.73 1.28 £0.22 2.00+0.44 4A361:0..63
45 ~49 911 3.13+0.21 2.28+0.34 14.6+2.09 2.8310.22 10.9+1.77 1.27£0.23 2.01 £0.48 4.21+0.58
50 ~54 813 3.10+£0.20 2.13:0.32 13.8+2.08 2.82+0.21] 11.5+£1.97 1.18+0.21 1.85+0.43 3.98 +0.59
55~59 483 3.10+0.23 1.98+0.30 12.8+1.81 2.84+0.23 12.4x2.13 1.11+0.22 1.74+0.45 3.70 £0.56
60 ~64 377 3.07 £0.21 1.85+0.28 12.0+1.80 2.8310.22 13.1+2.43 1.03 £0.18 1.59 +0.37 3.48 £+0.49
65 ~69 261 3.07+0.22 1.78 £0.28 11.521.79 2.84:0.23 13.7+2.62 1.00 £0. 19 1.55£0.39 3.41 £0.51
70 ~74 161 3.04 +0.19 1.73 +0.28 11.3+1.91 2.82+0.20 13.9+2.91 0.96 £0.17 1.46 +0.33 3.36 £0.50
75 -79 66 3.07 £0.20 1.59 £0. 30 10.3 £2.22 2.86 £0.22 15.7+4.27 0.89 +0. 16 1.37 £0.28 3.2210.55

=80 45 3.06+0.22 1.49:0.29 9.66+1.91 2.86+0.23 16.6+4.32 0.84+0.18 1.30+0.35 3.32:0.56

W BkFE R EE,

Note: Peak values are shown in bold.

2. 4 FNGPs 5 Ak 48R AHCE( LR 3) AP HhER KEMBMI IR FEFRSE.5

x3IERZIHHE FNGPs 5 AKP BEHEIRZ B 3 OD.CSA .CT .ED.SM #I CSMI 3 & B ¥ IF 4
|6] B Pearson’ s I C R H AR ER Z 585 WHE HEFE(r=0.043 ~0.546,3 P =0.002 ~0.000) ;
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