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Analysis of Bone Mineral Density of Ankle Fracture Patients

Tae Hyung Kim, M.D., Jae Hyung Lee, M.D., and Seung-Hwan Park, M.D*"

Department of Orthopedic Surgery, Asan Medical Center, University of Ulsan College of Medicine, Seoul
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Purpose: This study analyzed the bone mineral densities of the lumbar vertebrae and femurs of patients with ankle fractures to determine

the correlation between ankle fractures and osteoporosis.

Materials and Methods: From April 2002 to July 2014, one hundred consecutive ankle fracture patients with bone mineral density tests
performed within post-traumatic one year were enrolled. The patients were divided into three age groups according to their age at the
time of injury (group 1: <50, group 2: 50-69, group 3: >70). The types of ankle fractures were classified into unimalleolar, bimalleolar and
trimalleolar fractures. The bone mineral density was analyzed using the T score, Z score, absolute value (g/cm?) of the lumbar spine (L1-L4),

femur neck, femur intertrochanter, and total femur.

Results: There were 3.2 times more females with ankle fractures than males, and the prevalence of osteoporosis according to age group
was 0% in the group under 50 years, 24.2% in the 50 to 69-year-old group, and 15% in the group over 70 years. Osteoporosis was found in
30% of patients with a trimalleolar fracture in the 50 to 69-year-old group. In all patient groups, a lower age indicated a higher frequency
of unimalleolar fractures. The relationship between the bone mineral density and the type of fracture is that the frequency of trimalleolar
fracture increased with decreasing T score of the lumbar vertebrae and the absolute value of bone mineral density (g/cm?) and the Z score

of the femur neck, but there were no other indicators.

Conclusion: Among the 100 patients with ankle fractures, females were more common than males, because osteoporosis was less severe
in males. The incidence of unimalleolar fracture was higher than that of trimalleolar fracture. On the other hand, the correlation between
the ankle fractures and the bone mineral density of the femur and lumbar spine was not significant.
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Table 1. Demographic Data
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Fracture types ~ Number of patients ~ Sex (male/female)  Surgery (yes/no) Weight (kg) Height (cm) BMI (kg/cm?)
Unimalleolar 25 718 21/4 64.74 162 24.66
Bimalleolar 44 12/32 43/1 65.63 162.1 24.84
Trimalleolar 31 5/26 30/0 62.06 159.0 24.52
Total 100 24/76 95/5 - -
Mean - - 64.21 161.1 24.66

-, not available.
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Table 2. Type of the Ankle Fracture and Result of BMD by ANOVA
Results

Variable Spine Femurneck troF(?r:T; ztrer Femur total
T score
Unimalleolar -0.21 -0.40 -0.04 -0.06
Bimalleolar -0.88 -0.75 -0.41 -0.47
Trimalleolar -1.11 -1.03 -0.39 -0.62
Total -0.78 -0.75 -0.31 -0.41
p-value 0.03 0.083 0.354 0.152
Z score
Unimalleolar 0.06 0.12 0.02 0.22
Bimalleolar -0.14 0.22 -0.08 0.21
Trimalleolar -0.3 -0.32 -0.29 -0.12
Total -0.14 0.03 -0.12 0.1
p-value 0.64 0.039 0.546 0.358
BMD (g/cm?)
Unimalleolar 112 0.88 0.75 0.95
Bimalleolar 1.04 0.84 0.7 0.9
Trimalleolar 1.02 0.81 0.7 0.89
Total 1.05 0.84 0.72 0.91
p-value 0.048 0.129 0.357 0.24

BMD, bone mineral density; ANOVA, analysis of variance.

Table 3. Type of the Ankle Fracture According to Age Groups

Age (y1) Num_ber of  Unimalleolar  Bimalleolar ~ Trimalleolar
patients fracture fracture fracture

<50 27 14 9 4

50-69 56 10 25 21

70< 17 1 10 6

Total 100 25 44 31

PCC 0.011

PCC, Pearson’s correlation coefficient.
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Table 4. Prevalence of Osteoporosis in Each Age Group

Age (yr) Prevalence of osteoporosis (%)

<50 0

50-69 24.2 Unimalleolar fracture 22.7
Bimalleolar fracture 16.7
Trimalleolar fracture 30.0

70< 15.0
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