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Prediction of osteoporosis using fractal analysis on periapical radiographs

Gum-Mi Park, 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 the fractal dimension and radiographic image
brightness of periapical radiograph were useful in predicting osteoporosis.

Materials and Methods : Ninety-two postmenopausal women were classified as normal, osteopenia and
osteoporosis group according to the bone mineral density of lumbar vertebrae and periapical radiographs of both
mandibular molar areas were taken. The ROIs of 358 areas were selected at periapical and interdental areas and
fractal dimension and radiographic image brightness were measured.

Results : The fractal dimension in normal group was significantly higher than that in osteoporosis group at
periapical ROI (P<0.05). The radiographic image brightness in normal group was higher than that in osteopenia
and osteoporosis group. There was significant difference not only between normal and osteopenia group (P < 0.05)
but also within osteopenia and osteoporosis group (P < 0.01) at periapical ROL Significant difference was observed
not only between normal and osteopenia group but also between normal and osteoporosis group at interdental ROI
(P<0.01). Positive linear relationship was weakly shown at Pearson correlation analysis between fractal dimension
and radiographic image brightness. BMD significantly correlated with fractal dimension at periapical ROI
(P<0.01), and BMD and radiographic image brightness significantly correlated at both periapical and interdental
ROIs (P<0.01).

Conclusion : This study suggests that the fractal dimension and radiographic image brightness of periapical ROI
may predict BMD. (Korean J Oral Maxillofac Radiol 2005; 35 : 41-6)
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Table 1. Clinical features of study subjects
No. of

BMD minimum

patients Age (T-score)

Normal 17 59.1£7.3 0.000+0.847
Osteopenia 35 60.9+7.5 —1.703+0.446
Osteoporosis 38 65465 —3.250%+0.612
Total 90 62.4+7.5 —2.0341+1.350
Values are mean =+ SD.
Table 2. Fractal dimension at each ROI

No.of  Periapical Interdental Total

ROI FD FD ota

Normal 34 1.847+0.003* 1.790+0.005 1.819£0.029

1.848£0.004 1.793£0.006 1.820+0.028
1.845£0.004* 1.791£0.006 1.818+0.028

1.846+0.004 1.7921+0.006 1.819+0.028

Osteopenia 70
Osteoporosis 75

Total 179

Values are mean+ SD. *: statistically significant (P <0.05)
FD =fractal dimension
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Table 3. Radiographic image brightness at each ROI

No. of Periapical Interdental Total

ROI brightness brightness ota
99.104 96.060 97.582
Normal 34 4193861 +204871%  +19.854
. 88.085 82.362 85.224
Osteopenia 70 4058430t £23770°  +24.905
o . 7 75.419 78.323 76.871
Steoporosis +20261%Y  +19.9947  +20.113
84.871 83.272 84.071
Total 179 104076 +22470  +23.268

Values are mean +SD.
* 148 statistically significant (p < 0.01), ! : (p<0.05)

Table 4. Correlation analysis of fractal dimension and radio-
graphic image brightness

Pearson
FD Brightness correlation
coefficient
Periapical ROI 1.846+0.004 84.871+24.076 0.104
Interdental ROI  1.79240.006  83.272+22.470 0.01

Values are mean+SD.

Table 5. Correlation analysis of BMD and fractal dimension

Pearson
BMD FD correlation
coefficient
Periapical ROI —2.034+1.350 1.846%£0.004 0.198*
Interdental ROI  —2.034%1.350 1.792+0.006 -0.024

Values are mean £+ SD. *: statistically significant (P <0.01)
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Table 6. Correlation analysis of BMD and image brightness

Pearson

BMD Brightness correlation

coefficient
Periapical ROI  —2.034+1.350 84.871+24.076 0.408*
Inerdental ROI  —2.034+1.350 83.272422.470 0.340*

Values are mean+SD. *:statistically significant (P<0.01)
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