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Evaluation of peri-implant bone using fractal analysis

Yun-Hoa Jung

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 of successive panoramic
radiographs of bone after implant placement is useful in the characterization of structural change in alveolar bone.

Materials and Methods :

Twelve subjects with thirty-five implants were retrospectively followed-up from one

week to six months after implantation. Thirty-six panoramic radiographs from twelve patients were classified into 1
week, 1-2 months and 3-6 months after implantation and digitized. The windows of bone apical and mesial or distal
to the implant were defined as periapical region of interest (ROI) and interdental ROI; the fractal dimension of the

image was calculated.

Results : There was not a statistically significant difference in fractal dimensions during the period up to 6 months
after implantation. The fractal dimensions were higher in 13 and 15 mm than 10 and 11.5 mm implant length at
interdental ROISs in 3-6 months after implantation (P < 0.01).

Coneclusion : Longer fixtures showed the higher fractal dimension of bone around implant. This investigation needs
further exploration with large numbers of implants for longer follow-up periods. (Korean J Oral Maxillofac

Radiol 2005; 35 : 121-5)
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Table 1. Fractal dimensions after implantation at successive pe-
riods for each ROI

aoist

Table 4. Fractal dimensions according to implant width at peria-
pical ROIs

Periapical ROI Interdental ROI
Time periods
no FD no FD
After 1 wk 21 1.200210.1596 40 1.1786+£0.1008

After lto2mo 21 1.2148+0.1204 40 1.1957%0.1270
After3to6mo 21 1.2201£0.1000 40 1.198440.1100
Total 63 1.21174+0.1273 120 1.190930.1125

Values are mean+ SD. FD =fractal dimension

Table 2. Fractal dimensions according to implant length at peria-
pical ROIs

Implant no.  After 1 wk After 1to2mo  After 3 to 6 mo

length

10 mm,
11.5 mm 6 1.1330£0.1666 1.2158+0.1300 1.1863%0.1210

Bmm 11 1.2337£0.1687 1.2392+0.1264 1.246840.0853
15 mm 4 1.209140.1241 1.1464+0.0827 1.1971%0.1115
Total 21 1.2002+0.1596 1.2148+0.1204 1.2201+0.1000

Values are mean =+ SD.

Table 3. Fractal dimensions according to implant length at inter-
dental ROIs

Igg;gt no. After 1 wk After 1 to 2 mo After 3 to 6 mo*
}? T 9 11490 £0.0901 1.14790.0937 1.0764:£0.0800
Bmm 25 12134400824 1.1895+0.1399 1.2378+0.0875

15mmt 6 1.0781+£0.1178 1.292940.0452 1.217740.1112
Total 21 1.178640.1008 1.1957+0.1270 1.1984+0.1100

Values are mean=+SD. *statistically significant (P<0.01) Tstatistically
significant (P<0.05)

A2 B8] ROISH A7 29
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Fol) 10mme} 11.5mm e x}¢]

FHelA 36704
Zte] 1.0764£0.0800

Implant
width
4mm 14 12246£0.1632 1.2278£0.1106 1.2161+0.1084
5mm 7 1.15154+0.1517 1.1889+0.1437 1.2279+0.0883
Total 21 1.2002x0.1596 1.2148+0.1204 1.2201 +0.1000

After I wk After 1 to 2 mo After 3 to 6 mo

Values are mean+SD.

Table 5. Fractal dimensions according to implant width at inter-
dental ROIs

Implant

width o
4mm* 28 1.1668+0.1068 1.2161+0.1122 1.2090+0.1177
5 mm 12 1.2063+0.0828 1.1481%0.1507 1.1738+0.0892
Total 40 1.1786+0.1008 1.1957+0.1270 1.1984+0.1100

After | wk After 1 to 2 mo After 3 to 6 mo

Values are mean+SD. *statistically significant (P < 0.05)
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