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Comparison of Bone Mineral Density in Elderly Patients over 65 Years according
to Presence and Types of Hip Fracture

Myung-Ho Kim, M.D., Moon-Jib Yoo, M.D., Joong-Bae Seo, M.D.,
Hyun-Yul Yoo, M.D., Sang-Young Moon, M.D.

Department of Orthopaedic Surgery, Dankook University College of Medicine, Cheonan, Korea

Purpose: We measured the BMD of elderly patients with osteoporotic hip fracture in order to understand the relationship between
BMD of each sites and hip fracture occurrence or the types, and also to suggest a reference point for starting an osteoporosis
treatment program.

Materials and Methods: From July 2007 to February 2010, we investigated total 147 elderly osteoporotic hip fracture patients
over 65 years. For control group, 80 patients who were over 65-year-old and did not have any fracture were selected. BMD
was compared at each site between each groups statistically.

Results: In the comparison of femur intertrochanter and neck fracture groups, BMD of femur neck and trochanter areas and
L2, L3 areas were significantly less in intertrochanteric fracture group. In the analysis according to the classification of intertrochan-
teric fracture, BMD of intertrochanter and Ward's triangle area were significantly less in unstable fracture group than stable
one. Each of the fracture threshold of intertrochanteric and neck fracture group was —1.10 and —1.36 of the T-score in proximal
femur, and —1.40 and —1.40 of the T-score in lumbar vertebrae.

Conclusion: To examine the BMD of both proximal femur and lumbar vertebrae areas is helpful to predict the hip fracture occur-
rence and the type of hip fracture. And for the prevention of hip fracture in elderly patients over 65 years, we propose that
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the aggressive treatment of osteoporosis should be started to prevent fracture for patients with a T-score less than —1.40.

Key Words: Proximal femur, Femur intertrochanteric & neck fracture, Bone mineral density
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Fig. 1. Reporting sheet of BMD (bone mineral density) of proximal femur (A) and lumbar spine (B) by Hologic QDR

Discovery-Wi (S/N 82756), Hologic INC, USA.

Table 1. Comparison of hip and lumbar BMD (T-score) between fracture groups (femur intertrochanteric fracture & femur neck
fracture) and control group

Intertrochanteric

Control group fracture group Neck fracture group p-value* p-valueJr
Neck —2.04+0.81 —3.13+1.03 —2.79+0.80 p=0.000 p=0.000
Trochanter —1.74+0.87 —2.70£1.00 —2.40+0.80 p=0.000 p=0.000
Intertrochanter —1.33+£0.95 —2.59£1.15 —2.33£0.91 p=0.000 p=0.000
Total (hip) —1.56+0.92 —2.72+1.12 —2.47+0.85 p=0.000 p=0.000
Ward's triangle —2.99+1.00 —3.80+0.91 —3.53+1.13 p=0.000 p=0.003
L1 —2.33+0.98 —2.75+1.22 —2.58+0.96 p=0.048 p=0.130
L2 —2.26+1.17 —3.02+1.56 —2.55+1.07 p=0.023 p=0.132
L3 —2.20+1.20 —3.07+1.51 —2.57+1.12 p=0.000 p=0.154
L4 —2.32+1.20 —2.9441.62 —2.70+1.18 p=0.014 p=0.147
Total (lumbar) —2.29+1.06 —2.88+1.50 —2.61+0.94 p=0.005 p=0.182

*Between in femur intertrochanteric fracture group and control groups by independent t-test (p<<0.05),

fracture group and control groups by independent t-test (p<<0.05).
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Table 2. Comparison of hip and lumbar BMD (T-score)
between femur intertrochanteric fracture group and femur neck
fracture group

Intertrochanteric ~ Neck fracture
p-value
fracture group group
Neck —3.13+1.03 —2.79+0.80 p=0.033
Trochanter —2.70+1.00 —2.40+0.80 p=0.042
Intertrochanter —2.59+1.15 —2.33+091 p=0.155
Total (hip) —2.72+1.12 —2.47+0.85 p=0.205
Ward's triangle —3.80+0.91 —3.53+1.13 p=0.116
L1 —2.75+1.22 —2.5840.96 p=0.459
L2 —3.02+1.56 —2.55¢1.07 p=0.025
L3 —3.07£1.51 —2.57+1.12 p=0.020
L4 —2.94+1.62 —2.70+1.18 p=0.325
Total (lumbar) —2.88+1.50 —2.61+£0.94 p=0.283

Table 3. Comparison of hip and lumbar BMD (T-score)
between stable and unstable group of femur intertrochanteric
fracture according to Evans classification

—3.07, —2.57)k0] EAAoZ $-2l3Ht} (Table 2).
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Table 4. Comparison of hipand lumbar BMD (T-score) between
stable and unstable group of femur neck fracture according to
Garden classification

Stable group Unstable group  p-value Stable group Unstable group  p-value
Neck —3.02+1.08 —3.43+0.80 p=0.123 Neck —2.89+0.72 —2.76+0.83 p=0.543
Trochanter —2.66+1.09 —2.80+0.71 p=0.605 Trochanter —2.58+0.71 —2.33+0.83 p=0.271
Intertrochanter —2.34+1.21 —2.89+0.86 p=0.028 Intertrochanter —2.64+0.82 —2.2240.92 p=0.098
Total (hip) —2.59+1.19 —3.09+0.79 p=0.038 Total (hip) —2.80+0.69 —2.4140.88 p=0.099
Ward's triangle —3.62+1.17 —4.09+0.88 p=0.046 Ward's triangle —3.69+0.52 —3.47+1.28 p=0.489
Ll —2.69+1.83 —2.97+1.68 p=0.440 L1 —2.85+1.11 —2.48+0.89 p=0.178
L2 —2.66+1.68 —3.10+1.12 p=0.172 L2 —2.67+1.20 —2.50+1.03 p=0.586
L3 —2.88+1.59 —3.29+1.21 p=0.146 L3 —2.66+1.39 —2.57+1.02 p=0.773
L4 —2.85+1.71 —3.19+1.35 p=0.369 L4 —2.86+1.42 —2.75£1.10 p=0.747
Total (lumbar) —2.76+1.60 —3.15+1.18 p=0.244 Total (lumbar) —2.76x1.16 —2.6240.87 p=0.610
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Table 5. Fracture thresholds correspoding to 90 percentile of
BMD (T-score) in all of the hip fracture group, femur
intertrochanteric fracture group and femur neck fracture group
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All of the hip Intertrochanteric Neck fracture

fracture group fracture group group
Neck —-1.72 —1.94 —1.70
Trochanter —1.22 —1.50 —1.16
Intertrochanter —1.10 —0.90 —1.22
Total (hip) —1.30 —1.10 —1.36
Ward's triangle —2.31 —2.48 —2.10
L1 —1.16 —0.56 —1.40
L2 —1.20 —1.30 —1.05
L3 —1.27 —1.52 —1.08
L4 —1.24 —1.02 —1.50
Total (lumbar) —1.40 —1.40 —1.40

5 AR ZATANE g 29% @A T-socre —1.36,
LQFF A T-score —1.400]0t} (Table 5).
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