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. 1. Digital periapical radiograph of first diagnosis -

. 2. Digital periapical radiograph of 6 months after endodontic treatment

7

. 3. Digital periapical radiograph of 1 year after endodontic treatment

. 4. Fractal analysis by Scion image PC program

. 5. Fractal dimensions by time flows
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Table 1. Fractal dimensions at each area
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Fig. 1. Digital periapical radiograph of first diagnosis

Lo: apical lesion of first diagnosis

No: normal apical portion of first diagnosis



Fig. 2. Digital periapical radiograph of 6 months after endodontic treatment

Li: apical lesion of 6 months after endodontic treatment

Ni: normal apical portion of 6 months after endodontic treatment



Fig. 3. Digital periapical radiograph of 1 year after endodontic treatment

L2: apical lesion of 1 year after endodontic treatment

Nz2: normal apical portion of 1 year after endodontic treatment
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Table 1. Fractal dimensions at each area

Lo No Ly N Lo N,

1 0.9072 1.1197 1.0165 1.1584 1.1932 1.2006
2 0.8691 1.0790 1.0428 1.1839 1.0614 1.2089
3 0.9578 1.0630 1.1882 1.2599 1.1818 1.1729
4 0.8532 1.1676 0.9950 1.1188 1.1595 1.1639
5 0.9024 1.1576 1.0995 1.2064 1.1647 1.1651
6 0.9349 1.2857 1.1062 1.2655 1.1562 1.2118
7 0.9263 1.1950 1.1692 1.1564 1.0952 1.1982
8 0.8721 1.2346 0.9273 1.1938 1.0589 1.2046
9 0.9454 1.0941 1.0725 1.2231 1.1892 1.2043
10 0.9850 1.2517 1.0712 1.2090 1.2868 1.1937
11 0.9399 1.0932 1.0978 1.1375 1.0194 1.1536
12 0.9857 1.3168 1.0525 1.1367 1.1075 1.1699
13 0.9585 1.2255 1.0323 1.1883 1.1040 1.1726
14 0.9183 1.1956 1.0449 1.2245 1.1526 1.1835
15 0.9556 1.1634 1.0039 1.1154 1.2192 1.1839
16 0.9367 1.2691 1.0986 1.1394 1.2979 1.2082
17 0.9822 1.2940 0.9622 1.2928 1.1619 1.1356
18 0.9576 1.2131 1.0958 1.2375 1.3260 1.1772
19 0.9934 1.2721 1.0586 1.2034 1.1699 1.1963
20 0.9500 1.0757 1.1482 1.1083 1.0386 1.1851
21 0.9940 1.2075 1.1470 1.2523 1.1724 1.1693
22 0.9251 1.2855 1.1310 1.1504 1.1268 1.2189
23 0.9638 1.1429 0.9528 1.2668 1.0718 1.2035
24 0.9248 1.1670 1.0138 1.1348 1.0727 1.2132
25 0.9368 1.2546 1.2546 1.2058 1.1882 1.1862
26 0.9273 1.1227 1.1570 1.2300 1.3237 1.1792
27 0.9940 1.1787 1.0860 1.1273 1.2151 1.2050
28 0.9817 1.1155 1.1082 1.2252 1.1585 1.1958
29 0.9334 1.2165 1.0846 1.1229 1.2210 1.1449
30 0.9169 1.2508 1.0273 1.1141 1.1763 1.2073
31 0.9101 1.1122 1.0533 1.2145 1.1762 1.1931
32 0.9667 1.0741 1.0393 1.1930 1.1932 1.1952
33 0.9558 1.2345 1.1366 1.1528 1.1518 1.2369
34 0.9354 1.2283 1.0585 1.2547 1.1377 1.1916
35 0.8871 1.1385 1.1165 1.3035 1.1840 1.1995
Mean 0.9395 1.1855 1.0757 1.1915 1.1632 1.1894
+=S.D. %0.036 +0.727 +0.069 +0.055 +0.741 +0.021

Lo: apical lesion of 1st diagnosis

No: normal apical portion of 1st diagnosis

Li: apical lesion of 6 months after endodontic treatment

Ni: normal apical portion of 6 months after endodontic treatment
L2: apical lesion of 1 year after endodontic treatment

N2: normal apical portion of 1 year after endodontic treatment
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Abstract

Bony change of apical lesion healing process

using fractal analysis

Ji-Min Lee, D.D.S.

Department of Dental Science

The Graduate School, Yonsei University
Directed by Professor Chang—-Seo Park,
D.D.S., M.S.D., Ph.D.

A geometrical structure that shows self-similarity which displays the whole
figsure even when only a part of it is taken is called fractal structure. After
the concept has first been reported by Mandelbrot, fractal analysis has been
widely used for the perception of image pattern. This paper is to investigate
the change of bone healing process after endodontic treatment of the tooth
with an apical lesion by fractal analysis.

Radiographic images of 35 teeth from 33 patients taken on first diagnosis, 6
months, and 1 year after endodontic treatment were used as study materials.
Radiographic images were all taken by JUPITER Computerized Dental X-ray
System. Fractal dimensions were calculated three times at each area by Scion
Image PC program. Rectangular ROI(30x30) were selected at apical lesion and

normal apex of each images. And the results were as follows.
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1. The fractal dimension at apical lesion of first diagnosis(Lo) is 0.940£0.361
and that of normal area(No) is 1.186+0.727(p<0.05). Fractal dimension at apical
lesion of 6 months after endodontic treatment(L1) is 1.076+£0.069 and that of
normal area(N1) is 1.1924+0.055(p<0.05). Fractal dimension at apical lesion of 1
year after endodontic treatment(L2) is 1.163+0.074 and that of normal area(Nz)

is 1.22540.079(p<0.05).

2. After endodontic treatment, the fractal dimensions at each apical
lesions(Lo,L1,L2) depending on time showed statistically significant difference.
And there are no statistically difference between normal apex at each
times(No,N1,N2). And there are statistically significant different between normal
area and apical lesion on first diagnosis(Lo, No), 6 months after(LLi, N1), 1 year

after(Lz, N2). But the differences were grow smaller as time flows.

The evaluation of the prognosis after the endodontic treatment of the tooth
with apical lesion was estimated by bone regeneration in apical region and this
could be recognized by clinical symptom and by the change in radiographs.

Fractal analysis was attempted to overcome the limit of subjective reading,
and as a result the change of the bone during the healing process of apical
lesion was able to be detected objectively and quantitatively by fractal

analysis.

Key Word : fractal analysis, apical lesion, bony change
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