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— Abstract

EFFECTS OF DIFFERENT OXIDIZED SURFACES OF IMPLANT
ON OSSEOINTEGRATION; RESONANCE FREQUENCY AND
HISTOMORPHOMETRIC ANALYSIS STUDY IN MINI-PIGS

Kyung-Hwan Kwon, Seung-Ki Min, Dae-Hyuk Sung, Jae-Young Choi,
Seung-Lim Choi, Su-Ryeon Cha, Hee-Kyun Oh*
Department of Oral & Maxillofacial Surgery, School of Dentistry, Wonkwang University,
“Department of Maxillofacial Surgery, School of Dentistry, Chonnam National University

The aim of the present study is to investigate the effect of anodized surface of osseointegration implants
by using of resonance frequency analysis (RFA) and histomorphometric analysis. A total of 96 screw-
shaped implants were devided into 4 groups. Seventy-two implants were prepared by electrochemical oxi-
dation with 3 different ways; Group 1 (n=24) were prepared at galvanostatic mode in 0.25M sulfuric acid
and phosphoric acid, Group 2 (n=24) were prepared at galvanostatic mode in calcium glycerophosphate
and calcium acetate, and Group 3 (n=24) were prepared at galvanostatic mode in 0.25M sulfuric acid and
phosphoric acid followed by Calcium metaphosphate(CMP) coating. Control group (n=24) were the RBM
surfaced implants. The implants were placed in the mandibles of 12 mini pigs. Bone tissue responses were
evaluated by resonance frequency analysis(RFA) and histomorphometric analysis that were undertaken at
2, 4 and 6weeks after implant placement.

The following result were obtained.

1. Twenty-two of 96 implants (4 in control group, 5 in group 1, 7 in group 2, and 6 in group 3) were

failed due to faliure of osseoitegration. The failure rate of osseointegration was 22.9%.

2. The mean values of RFA in control, group 2 and groups 3 showed the similar values, but there was no

significant difference among groups.

3. Histomorphometric evaluation demonstrated significantly higher bone-to-implant contact ratio in group

2 at 3 and 4 weeks after implant placement than other groups (p<0.05), but there was no significant
difference among groups at 6weeks after implant placement.

Key words: Anodized surface, Resonance frequency analysis(RFA), Calcium metaphosphate(CMP),
Resorbable blast media(RBM)
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Resorbable blast media(RBM) &% AzZl& 7]1&<]
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Fig.5. ADX 400 Intraoral X-ray (Dexcowin, Korea).
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Fig. 6. Osstell™ mentor (Integration Diagnostic Ltd., Sweden).
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embedding media, Polyscience, Warrington, PPA,
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Japan) .2 #ASIGT JZHE FH 9 AYH A=E
THA 0 ZA 3} %’%H Computer-assisted histomor-
phometryE °]-&-3atth(Fig. 7).
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Fig. 7. Histomorphometric evaluation of bone-to-implant contacts ratio. using an image-processing program(Adobe
Photoshop®), false color images of the undecalcified ground sections were prepared interactively.
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Fig. 8. Intraoral X-ray Finding. Evaluation of osseointe-
gration and infection site.

CletE YTAIBIS} Helo] SIEEIE ZRA| olx/E 2E

4505 YRt A8 37 (Group 3 CMP)< 4
T JLHE Y A7t Bt 75.68+7.740 121
T % 73.25+9.36, 45 % 70.16+5.23, 65 $ 83.
2.97< YeRth

2 e} 4% ol ol
4 7 F Aoloe AR

EHZ_—\LL‘C &}% o = bl RE
VAR BIC] H]&-2 2530 & 42.80+14.59%°]% 2.

Table 1. Mean Values of Resonance Frequency Measurements (ISQ) After Implant Insertion, at 2, 4 and 6 Weeks.

(Mean value + SD)

Group Immediate after 4 6
Weeks Implant insertion
Control (n=20) 75.55+8.83 79.00+3.85 69.50+£16.76 82.88+3.52
1 (n=19) 76.45+5.83 71.50+5.78 78.50+4.04 82.86+3.04
2 (n=17) 76.73+4.41 76.88+5.69 71.83+12.86 82.00+4.50
3 (n=18) 75.68+7.74 73.25+9.36 70.16+5.23 83.63+2.97

Control RBM : RBM surface

Group 1 : Anodized with sulfuric acid and phosphoric acid(300V)
Group 2 : Anodized with Calcium Glycerophosphate and Calcium acetate(350V)
Group 3 : Anodized with sulfuric acid and phosphoric acid(300V) and CMP coating

Table 2. Mean Bone-Implant-Contact ratio at 2, 4 and 6 Weeks

(Mean value = SD)

Group 2 4 6
Weeks
Control (n=20) 42.80+14.59 67.23+15.87 70.45+11.34
1 (n=19) 51.35+8.82 63.44+7.59 73.67+9.84
2 (n=17) 60.63+18.96" 75.27+11.65" 78.22+7.94
3 (n=18) 45.08+9.13 67.94+15.55 76.43+5.88

Control : RBM surface

Group 1 : Anodized with sulfuric acid + phosphoric acid(300V)

Group 2 : Anodized with Calcium Glycerophosphate + Calcium acetate(350V)
Group 3 : Anodized with sulfuric acid + phosphoric acid(300V) & CMP coating

*(0.05 by ANOVA
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Fig. 9. Bone-to-Implant contacts ratio.
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Fig. 10. Evaluation of the bone-to-implant contacts ratio
showed a sharp increase over tine for Group 2 GC dur-
ing the first half of the overall observation period. For
the anodically roughened implant groups, an even
increase was seen.
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