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Table 1. The average values (standard deviation) of the variance computed from sets of
ten radiographic line profiles for subseguent decalcification stages.

specimen control 5 min

10 min

20 min 30 min 60 min 90 min

1 26.94(341)* 2184(196) 21.33(1.48)
) 4147(421) 3658(3.24)
) 3121(376 30.10(245)"
) 3161(223) 29.21(181)

30.13(2.26) 2843(1.71) 2581(1.26)*
)
)
)
)

46.03(6.36
35.60(0.90
35.06(6.20

34.19(1.58
43.53(3.99
46.79(6.23
57.94(5.22
38.51(5.69) 36.85(6.11

43,05(6.00

W 0 ~ O U &= W N

—
<

30.14(069)* 28.23(254)"
41.26(4.64) 40.03(4.26)
) 38.02(4.26)
49.48(6.30) 42.33(7.15)
) 34.70(5.25)

18.88(1.59) 16.74(1.24) 13.06(1.40) 12.64(2.89)
3326(2.19)" 28.49(1.24)* 27.34(4.03) 2341(6.05)
2537(0.98)° 2335(1.48) 21.83(3.19) 20.67(3.00)
2742(218) 2471(1.66)* 22.95(0.44) 21.65(0.37)°
2573(187) 2627(3.13) 2231(1.11) 2218(2.78)
2648(199) 2564(2.27) 2057(2.38) 17.98(2.53)
38.46(4.87) 35.46(1.84)* 33.29(2.39) 26.50(4.26)
3308(5.80)" 32.31(3.00) 25.44(5.24) 2302(1.37)

(

(

P~ o~ o~

4050(1.36) 3599(2.26) 33.69(1.39) 31.82(4.07)
3247(185) 3092(372) 30.41(393) 26.79(4.58)*

*  mean value (standard deviation)

+ . first of all, significantly different from the value of contral at 0.05 level
2 significantly different from the previous value at 0.05 level
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Table 2. Bone fractal dimension average values (standard deviation) computed from sets of
ten radiographic line profiles for subsequent decalcification stages. The correlation
coefficient, r, quantifies the relationship between variance and fractal dimension
of line profiles with all 6 decalcification stages. specimen

specimen control 5 min 100mn 20 min 30 min 60 min 90 min r
1 1.58(0,01)*  155(0.03) 150(0.03)* 1.49(0.04) 147(0.05) 1.41(0.05) 1.36(0.02) 096
2 157(002) 1.49(0.03)** 1.49(0.03) 1.48(0.03) 147(002) 145(0.03) 141(001) 092
3 154(001)  1.50(0.04) 1.47(0.01)* 146(0.02) 145(0.01) 143(0.00)* 141(0.02) 097
4 1.58(0.02)  1.56(0.02) 1.53(0.01)* 1.52(0.02) 1.45(0.01)* 1.43(0.01)* 1.41(0.00)* 098
5 1.57(002)  155(0.04) 050(0.00)* 151(0.06) 1.48(0.03) 146(0.02) 142(002) 095
6 155(004)  154(0.05) 153(0.05) 1.48(0.06) 144(0.05)* 1.42(005) 139(0.04) 095
7 158(0,02)  1.55(0.03) 1.55(0.04) 153(0.02) 150(0.01) 147(0.01) 1.44(0.00)* 098
8 156(0.04) 1.56(0.04) 152(0.01) 151(0.02) 147(0.05) 1.45(0.03)* 143(0.03) 097
9 159(0.04)  159(0.01) 157(0.02) 155(0.02) 1.53(001) 151(0.02)* 148(0.03) 090
10 158(0.07)  051(0.05) 1.50(0.04) 1.49(0.04) 1.48(0.03) 1.44(0.04)* 142(0.04) 094

* . mean value (standard deviation)

+ o first of all, significantly different from the value of control at 0.05 level
® ! significantly different from the previous value at 0.05 level
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-ABSTRACT-

Fractal dimension from radiographs of bone as indicators of possible osteoporosis

Keon-1l LEE

Department of Oral & Maxillofacial Radiology, College of Dentistry, Wonkwang University

The purpose of this study was to investigate whether a radiographic estimate of osseous fractal
dimension is useful in the characterization of structural changes in bone. Ten specimens of bone were
progressively decalcified in fresh 50 ml solutions of 0.1 N hydrochloric acid solution at cummulative timed
periods of 5, 10, 20, 30, 60 and 90 minutes, and radiographed from 0 degree projection angle controlled by
intraoral parelleling device.

The test set of 70 radiographs was digitized and digitally filtered to reduce film-grain noise. 1 performed
one-dimensional variance and fractal analysis of bony profiles or scan lines. Correlation analysis quantified
the relationship between variance and fractal dimension,

The obtained results were as follow,

1. After the first stage of decalcification variance and fractal dimension of scan line pixel intensities
generally decreased with a range of 57.94 to 12,64 and 1.59 to 1.36.

2. Correlation coefficient(r) relating variances to fractal dimensions was consistantly excellent(range r=
0.90 to 0.98).

3. Variance and fractal dimension were much alike in ability to discriminate, at leat on a group basis,
between control and decalcified specimens.
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Fig. 1. Representative ROl intensity profile before (a) and after (b) simulated osteoporosis.
Reduction in the ruggedness or irregularity of the profile is seen after demineralization.
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Fig. 2. Double logarithmic plot of total curve length, N(s), versus caliper span, s, used to
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calculate the fractal dimension for profiles of control and decalcified specimens
shown in Fig. 1. The total curve length and caliper span were measured in pixels.



