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Usefulness of fractal analysis for the diagnosis of periodontitis

Sang-Yun Cha, Won-Jeong Han, Eun-Kyung Kim
Department of Oral and Maxillofacial Radiology, School of Dentistry, Dankook University

ABSTRACT

Purpose : To evaluate the usefulness of fractal analysis for diagnosis of periodontitis.

Materials and Methods : Each 30 cases of periapical films of male mandibular molar were selected in normal
group and patient group which had complete furcation involvement. They were digitized at 300 dpi, 256 gray levels
and saved with gif format. Rectangular ROIs (10 X 20 pixel) were selected at furcation, interdental crest, and
interdental middle 1/3 area. Fractal dimensions were calculated three times at each area by mass radius method and
were determined using a mean of three measurements. We compared fractal dimensions at furcation and interdental
crest area of normal group with those of patient group. And then we compared ratio of fractal dimensions at
furcation area, interdental crest area to interdental middle 1/3 area.

Results : Fractal dimension at interdental crest area of normal group was 1.979+0.018 and that of patient group
1.971£0.012 (p>0.05). Fractal dimension at furcation area of normal group was 1.986+0.024 and that of patient
group 1.974£0.015 (p<0.05). The ratio of fractal dimension at interdental crest area to interdental middle 1/3 of
normal group was 1.003+0.015 and that of patient group 0.993+0.018 (p<0.05). The ratio of fractal dimension at
furcation area to interdental middle 1/3 of normal group was 1.006 £0.018 and that of patient group 0.994+0.018
(p<0.05).

Conclusion : The ratio of fractal dimension at interdental crest and furcation area to interdental middle 1/3 area
showed a statistically significant difference between normal and patient group. In conclusion, it is thought that
fractal analysis might be useful for the diagnosis of periodontitis. (Korean J Oral Maxillofac Radiol 2001; 31 : 35-
42)
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Fig. 1. A. Normal Group
shows intact furcation and
alveolar bone crest area;
B. Patient Group shows
horizontal and vertical al-
veolar bone resorption
with furcation involve-
ment
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Fig. 2. Digitized periapical radiographs of normal and patient group.
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Fig. 3. This graph shows the sample of cumulative mass vs radius.
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Table 1. Fractal dimension at each area

Table 2. Ratio of fractal dimension at each area

Na Pa Nb Pb Nc Pc Na/Nc Pa/Pc Nb/Nc Pb/Pc
1 1.989 1957 1957 1977 1971 2001 1 1.009 0978 0.993 0.988
2 1.962 1.985 1970 1.985 1970 2025 2 0.996 0.980 1.000 0.980
3 1.973 1.975 1977 1978 1.955 2007 3 1.009 0.984 1.011 0.985
4 1.985 1967 1967 1963 1976 1978 4 1.005 0.995 0.995 0.992
5 1.965 1977 1970 1975 1.993 1964 5 0.986 1.007 0.989 1.004
6 1977 1977 1973 1975 2020 1997 6 0.979 0.990 0977 0.989
7 1.981 1974 2037 1975 1978 1.958 7 1.001 1.008 1.030 1.009
8 1.971 1962 1964 1973 1.984 1994 8 0.993 0984 0.990 0.991
9 1.950 1963 1978 1.960 1929 1979 9 1011 0.992 1.025 1.997
10 1.977 1.961 1979 1961 1982 2008 10 0.998 0977 0.998 0.976
11 1.984 1970 1970 1961 1980 1978 11 1.002 0.996 0.995 0.991
12 1.957 1.961 1974 1972 1956 20.12 12 1.000 0975 1.009 0.980
13 1.981 1966 1969 1.968 1.970 2.008 13 1.006 0.979 1.000 0.980
14 2.006 1966 1970 1926 1971 2070 14 1.018 0.950 0.999 0931
15 1.953 1.983 1.968 1978 2010 1937 15 0972 1.023 0.979 1021
16 2076 1978 2009 1977 1958 2.006 16 1.060 0.986 1.026 0.985
17 1.985 1.975 1969 1984 1962 1974 17 1.012 1.001 1.004 1.005
18 1.985 1.947 1979 1981 1954 1972 18 1016 0.987 1013 1.005
19 1.976 1971 1.971 1.955 1933 1948 19 1.022 1.012 1019 - 1.004
20 2.007 2027 1974 1.983 1.996 1.967 20 1.005 1.030 0.989 1.008
21 2.007 1962 1995 1973 2021 2007 21 0.993 0977 0.987 0.983
22 1.984 1982 1.963 1.970 1982 1976 22 1.001 1.003 0.990 0.997
23 1.970 2006 1979 1993 2019 1.958 23 0.976 1.024 0.981 1.018
24 1.986 1969  1.965 1.955 1956 1.964 24 1.015 1.003 1.005 0.996
25 1.987 1.965 1.983 1.967 1982 1.965 25 1.003 1.000 1.001 1.001
26 1.997 1977 1978 1.972 1963 1988 26 1017 0.994 1.007 0.992
27 2012 1977 1970 1962 1946 1979 27 1.034 0.999 1013 0.992
28 1.999 1974 1996 1964 1990 2.026 28 1.005 0974 1.003 0.969
29 2.025 1976 1986 1.978 1949 1970 29 1.039 1.003 1.019 1.004
30 1.978 1982 2,023 1.962 1961 1944 30 1.008 1.020 1.032 1.009
Mean 1986 1974 1979 1971 1974 1985 Mean 1.006 0.994 1.003 0.993
+SD. +0024 +0015 £0018 £0.012 £0.024 +0.028 +S.D. +0.018 +0.018 +0.015 +0.017
Na : Fractal dimension at furcation area of normal group Na/Nc : Ratio of fractal dimension at furcation area to fractal dimension

Pa : Fractal dimension at furcation area of patient group

Nb : Fractal dimension at alveolar crest area of normal group

Pb : Fractal dimension at alveolar crest area of patient group

Nc : Fractal dimension at middle 1/3 interdental bone area of normal
group

Pc : Fractal dimension of middle 1/3 interdental bone area of patient
group

HF2 1.979+0.018 o]t} (Table 1).
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at middle 1/3 interdental bone area in normal group
Pa/Pc  : Ratio of fractal dimension at furcation area to fractal dimension
at middle 1/3 interdental bone area in patient group
: Ratio of fractal dimension at alveolar crest area to fractal
dimension at middle 1/3 interdental bone area in normal group
Pb/Pc : Ratio of fractal dimension at alveolar crest area to fractal
dimension at middle 1/3 interdental bone area in patient group

Nb/Nc

0.993+0.0170] ¢} (Table 2).
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Table 3. Comparison of fractal dimension at each area

Fractal dimension

Furcation area Alveolar crest area

Normal group 1.986+0.024 1.979+£0.018
Patient group 1.974+0015 1.971+0.012
P p<0.05 p>0.05

Table 4. Comparison of ratio of fractal dimension at each area

Fractal dimension

Furcation area Alveolar crest area

Normal group 1.006+0.018 1.003+0.015
Patient group 0.994+0.018 0.993+0.017
p p<0.05 p<0.05
v} (Table 3).
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