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A Comparative Study of Quantitative Assessment of Bone
Mineral Density of the Mandible

Won-Ky!l Park, Eui-Hwan Choi, Jae-Duk Kim
Department of Oral and Maxillofacial Radiology, College of Dentistry, Chosun University

This study was performed to compare the bone mineral densities measured at mandibular premolar
area by copper-equivalent image and hydroxyapatite phantom with those measured at radius by
dual energy absorptiometry and to evaluate the clinical usefulness of Digital system with slide
scanner, copper-equivalent image, and hydroxyapatite phantom.

For experiment, intraoral radiograms of 15 normal subjects ranged from 20 years old to 67 old
were taken with copper-step wedge at mandibular premolar area and bone mineral densities
calculated by conversion equation to bone mineral density of hydroxyapatite were compared with
those measured at radius distal 1/3 area by Hologic QDR-1000.

Obtained results as follows:

1) The conversion equation was Y=5.97X-0.25 and its determination coefficient was 0.9967. The
coefficient of variation in the measurement of copper-equivalent value ranged from 4% to 8% and
showed high reproducibility.

2) The coefficient of variation in the measurement of bone mineral density by the equation ranged
from 7% to 8% and showed high reproducibility.

3) The bone mineral densities ranged from 0.35 to 0.79g/cm2 at mandibular premolar area.

4) The correlation coefficient between bone mineral densities at mandibular premolar area and
those at radius distal 1/3 area was 0.8965.

As summary, digital image analyzing system using copper-equivalent image and hydroxyapatite
phantom appeared to be clinically useful to measure the bone mineral density at dental area.(J
Korean Oral Maxillofac Radiol 1999:29:161-173)
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Table 1. Distribution of subjects

1 21314 5|67 819 (1011 {12 13| 14 {15
age | 20 120 | 24| 21| 20|20 | 22 | 23|23 |31 |31 |37 |46 | 48 |67
wt. | 46 | 48 | 50 | b1 | 52|63 | 61 | 64 [ 65 | 54 |60 [ 60 | 54 | 60 |52
sx (F | F ) F| ] F, F)F M| M|M|F|F | M|F | M|M

age’ (Year), wt.: body weight(Kg), F': female, M: male
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Table 2. Hydroxyapatite density measured by intraoral digital radiographic system at mandibular
premolar area and Hologic QDR-1000 at three portions of radius of each subjects

i Age Body Mandibular Radius Radius Radius Radius
(Year) Weight premolar distal 1/3 midddle upper Total
(Kg) (g/cm) (g/cm®) (g/cm®) (g/cm?®) (g/cm®)
20 46 0.437 0.790 0.793 0.710 0.776
20 48 0.448 0.805 0.636 0.337 0.619
24 50 0.451 0.858 0.827 0.780 0.827
21 51 0.451 0.832 0.7657 0.539 0.718
20 52 0.450 0.809 0.770 0.701 0.768
20 63 0.792 1.512 1.211 1.002 1.212
22 61 0.649 0.987 0.903 0.847 0914
23 64 0.731 1.074 0.924 0.715 0.910
23 65 0.730 1.076 0.934 0.822 0.945
31 54 0.761 1.294 0.995 0.798 0.995
31 60 0.735 1.111 0.931 0.605 0.865
37 60 0.533 0.983 0.825 0.546 0.773
46 54 0.361 0.799 0.7%4 0.631 0.729
48 60 0.654 1.036 0.624 0.624 0.810
67 52 0.354 0.771 0.570 0.278 0.523
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bone mineral density
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Fig. 4. Bone Mineral Densities measured by Hologic QDR-1000 at three portions of radius of subjects.
R 1/3: radius distal 1/3, R mid: radius middle, R ud: radius upper,

R total: radius total
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Table 3. Correlation coefficients between bone mineral densities measured at 3 portions of radius

radius distal 1/3 radius midddle | radius upper radius total

radius distal 1/3 0.9184 0.6514 0.8980

radius middle 0.8699 0.9909

radius upper 0.9109

=

i ——radius 1/3

g ~sa—mandible

E —s—radius total

2

20 20 24 21 20 20 22 23 23 31 31 37 46 48 67
age

Fig. 5. Comparison of bone mineral densities measured by 2 methods
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Fig.1. Bone mineral content and density measured by Hologic QDR-1000.
Fig.2. Hydroxyapatite phantom with copper-step wedge.

Fig.3. Conversion equation between copper-equivalent value and hydroxyapatite.
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