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Prediction of osteoporosis using fractal analysis on periapical and panoramic radiographs

Joo-Yeon Kim, Yun-Hoa Jung, Kyung-Soo Nah

Department of Oral and Maxillofacial Radiology, College of Dentistry, Pusan National University

ABSTRACT

Purpose : The purpose of this study was to investigate whether fractal analysis of periapical and panoramic radio-

graphs was useful in predicting osteoporosis risk.

Materials and Methods : 37 postmenoposal women between the age of 42 and 79 were classified as normal and
osteoporosis group according to the bone mineral density of lumbar vertebrae and periapical and panoramic radio-
graphs were taken. Fractal dimensions at periapical areas of mandibular first molars were calculated to differentiate

the two groups.

Results : The mean fractal dimensions of normal group on periapical and panoramic radiographs were 1.41340.079,
1.51740.071 each. The mean fractal dimensions of osteoporotic group on periapical and panoramic radiographs
were 1.498+0.086, 1.388£0.083 each. The mean fractal dimension from peripaical radiographs of osteoporotic
group was statistically significantly higher than that of normal group. The mean fractal dimension from panoramic
radiographs of osteoporotic group was statistically significantly lower than that of normal group.

Conclusion : Fractal analysis using periapical and panoramic radiographs was useful in predicting osteoporosis.

(Korean J Oral Maxillofac Radiol 2008; 38 : 147-51)
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Table 1. Clinical features of study subjects

Normal Osteoporosis Total
n=18 n=19 n=37
mean (SD) mean (SD) mean (SD)
Age (years) 59.0(7.2) 67.6(6.2) 63.4(7.9)
Weight (kg) 59.6 (6.0) 53.6(7.5) 56.5(7.3)
Height (cm) 156.7(3.7) 153.6(6.4) 155.1(5.4)
BMD average
(T-score) 0.7(1.0) —3.1(0.6) —-122.1)

Table 2. Fractal dimension of ROIs in normal subjects

Fractal dimension

mean (SD) Number of ROI
Periapical radiographs 1.413(0.079)* 36
Panoramic radiographs 1.517(0.071)* 36

*Statistically significant (paired t-test, p<0.01)

Table 3. Fractal dimension of ROIs in osteoporotic subjects

Table 4. Fractal dimension of periapical ROIs in normal and osteo-
porotic subjects

Fractal dimension Number

mean (SD) of ROI
Normal BMD subjects 1.413(0.079)* 36
Osteoporotic BMD subjects 1.498 (0.086)* 38

*Statistically significant (independent t-test, p<<0.01)

Table 5. Fractal dimension of panoramic ROIs in normal and osteo-
porotic subjects

Fractal dimension Number

mean (SD) of ROI
Normal BMD subjects 1.517(0.071)* 36
Osteoporotic BMD subjects 1.388(0.083)* 38

*Statistically significant (independent t-test, p<<0.01)

Table 6. Fractal dimension of ROIs in normal and osteoporotic
subjects

Fractal dimension

mean (SD) Number of ROI
Periapical radiographs 1.498 (0.086)* 38
Panoramic radiographs 1.388(0.083)* 38

*Statistically significant (paired t-test, p<<0.01)
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A T A ALl el F3g-S 1.413+0.079,
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FohEe-e] AR AR =gt Hahe- 1.498
10.086, e gfulubal ALzl smalel 377k 1.388+0.083
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