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Change of the fractal dimension according to the decalcification degree and

the exposure time in the bovine rib
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Department of Oral and Maxillofacial Radiology, College of Dentistry, Pusan National University

ABSTRACT

Purpose :
degree and the exposure time in the bovine rib.
Materials and Methods :

We evaluated the fractal dimension changes on bovine rib radiographs according to the decalcification

Twenty S mm thick cross-sectional blocks from bovine rib bone were progressively

decalcified in 30 mL 0.1 N hydrochloric acid for 5, 30, and 90 minutes. They were radiographed at three exposure
time settings (0.22, 0.36, 0.43 mAs) before and after each decalcification stage. We selected 100 x 100 pixel-sized
regions of interests (ROIs) on trabecular bone and calculated fractal dimensions by box-counting method.

Results :
demineralization and with more exposure (P<0.001).

Repeated measures ANOVA showed that fractal dimensions gradually decreased after acid-induced

Conclusion : The fact that fractal dimensions decrease after decalcification might support the hypothesis that
patients with osteoporosis have decreased radiographic fractal dimension in trabecular bone in comparison to
normal subjects. (Korean J Oral Maxillofac Radiol 2006; 36 : 69-72)
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Fig. 1. Steps used in image proces-
sing. A. The region of interest of
trabecular bone, B. Blurred image
using a Gaussian filter, C. Filtered
image subtracted from the original
image, D. Binary image made of C,
E. Skeletonized image made of D,
F. Skeletonized image overlaying
original image.




Table 1. Fractal dimensions for each stage of decalcification
(n=60)

Decalcification stage Mean SD
before decalcification 1.156 0.071
5 minutes after decalcification 1.137 0.072
30 minutes after decalcification 1.107 0.075
90 minutes after decalcification 1.063 0.161

The fractal dimension gradually decreased according to decalcification
degree (Repeated measures ANOVA, P<0.001).

.

Table 2. Comparison of radiographic fractal dimensions at three
time settings (n=80)

Exposure time Mean SD
0.22 mAs 1.156 0.062
0.36 mAs 1.122 0.074
0.43mAs 1.069 0.147

The fractal dimension gradually decreased with more exposure time
(Repeated measures ANOVA, P<0.001)
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