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Table 1. Bone to Implant contact ratio & Bone density ratio

Fixture No. Bone to Implant Contact ratio(%) Bone density ratio(%)
1 689 64.3
2 4.6 67.4
3 59.7 56.3
4 53.2 47.5
5 45.3 52.6
mean 58.1 57.6
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Figure 4,
Figure 5,

Figure 6,

Figure 7.

Figure 8.

Figure 9.
Figure 10,

Figure 11.

RIS Ay

Implants placed in the tibia,

After 12 week, Photomicrograph of bone to implant contact(BIC) A)the highest BIC(68,9%)
B)the lowest BIC(45.3%) (x20)

Photomicrograph of Bone-Implant contact at cortical area A)Most of the bone to implant con-
tact took place in the cortical bone( % 20), B) Higher magnification at the cortical level( x 40)
The peri-implant woven bone is reinforced by lamellar bone at the marrow,

(A, x40, B, x100),

There is direct bone-implant contact in the almost apical area, (A, x40), Higher magnification
of the apical area(B, x100)

There is connective tissue lining in the implant surface, (A, x40, B % 200)

Morphometry of ground sections, For each thread, the length from A to B along the fixture sur-
face was measured first(d), and then the length in concontact with bone was measured
next(a+b+c), bone to implant contact was calculated as {(a+b+c)/d}x 100, For each thread, the
area of the triangular region defined by an imaginary line connecting A and B(dotted line) and
the fixture surface is measured first(Af). The area of bone inside the triangular region is calcu-
lated next(Ab), Percentage of bone area inside threads was calulated as (Ab/Af) X 100,

High magnification of the implant-bone interface for bone density calculation
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-Abstract-

Histomorphometric evaluation of the implant designed by
shape optimization technique

Hyuk-Rak Kwon!, Sang-Kwon Moon!, Joon-sung Shim?, Sei-young Ahn?,
Hun Lee?, Han-Sung Kim?, Seong-ho Choi'?, Chong-Kwan Kim'?
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SDepartment of Biomedical Engineering, Yonsei University,

Since the occlusal loading is transmitted to the surrounding bone, the success of an implant treatment is
closely related to the distribution of the stress on the implant, The finite element analysis method is often used
in order to produce a model for dispersion of stress. Assessment of the success of the implant is usually based
on the degree of osseointegration which is a bone and implant surface interface,

Implant used in this research was designed through the method of shape optimization after the stress on
implant was anaylzed by the finite element analysis method, This study was pertinently assessed by a clinical,

histologic, histomorphometric analysis after the shape optimized implant was installed on beagle dog tibia,

The results are as follows

1. It clinically showed a good result without mobility and imflammatory reaction,

2. Implant was supported by dense bone and bone remodeling showed on the surrounding area of the
implant

3. The average percentage of bone-implant contact was 58.1%.The percentage of bone density was 57.6%,

Having above results, shape optimized implant showed the pertinence through clinical and histologic
aspects, However, to use the shape optimized implant, the further experiment is required for finding problems,

improvement,

Key words; Stress, Finite element analysis, Shape optimization, Bone Implant Contact, Bone density
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