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ABSTRACT

Changes of implant surface
after CO: laser irradiation in dogs

Seok-Jin Yang. D.D.S.
Advisor : Prof. Su-Gwan Kim, D.D.S., Ph.D.
Department of Dentistry,

Graduate School of Chosun University

Not only the implantation itself but also the long term stability of the
implant became a matter of concern because of the popularization of
implantation. A lot of treatment method has been offered. But it doesn’t seem
that the clinical research plan has been established. It is necessary to remove
the contaminant effectively and reduce the damage of implant surface and
soft tissue during the procedure. The proper use of CO: laser can minimize
the problems above and can be used to treat peri-implantitis.

The purpose of this study was to establish a standard irradiation amount of
CO: laser. It was made from the measurement of the temperature change of
the surface and the micro-changes of the surface when the osseointegrated
impalnts of the adult dogs were exposed to the COy laser of 1, 2, 3, 5 W of
output.

The peri—implantitis can be effectively treated by CO: laser of 2~5W output

without any damages on the surface of the implant.
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III A54-2%

IWE 10%7F ZAF8F group 19149 H 2= 3= 2.39°C, group 2+ 4.55°C,
group 32 4.64°C, group 4+ 6.26°CEZ YEl% o (Table 1.). Turkey HSDS ©] &
st o] FES AET A 95% AFHFFoAA gFEREe] fFodol A

(Table 2.).

Table 1. Temperature changes on implant surface by the different power
density of CO: laser(°C)

1st 2nd 3rd 4th

output energy
(mean *SD) (mean *SD) (mean *SD) (mean =SD)

group

1W(GBEOmJ*20Hz)  2.43+0.26 2.56+0.33 2.10+0.17 2.33+0.26
group

2W(100mJ*20Hz) 4.33+0.29 4.70+0.22 4.38+0.25 4.80+0.22
group

3W(300mJ*10Hz) 4.58+0.31 4.63+0.19 4.93+0.17 4.45+0.42
group

5W(250mJ*20Hz) 6.30+0.12  6.280+0.15  6.25+0.10 6.25+0.13

SD = standard deviation

Table 2. Level of significance by Turkey HSD method (* at 0.05 level of

significance)

average confidence interval of
. standard
I J difference p-value 95%
(I-7) error LSL USL
group 1 group 2 -2.22% 9.268E-02 .000 -2.40 -1.91
group 3 —2.25% 9.268E-02 .000 -2.49 -2.01
group 4 -3.88% 9.268E-02 .000 -4.12 -3.63
group 2 group 1 2.16% 9.268E-02 .000 191 2.40
group 3 -9.375E-.2 9.268E-02 743 -0.34 0.15
group 4 -1.72x 9.268E-02 .000 -1.96 -1.47
group 3 group 1 2.25% 9.268E-02 .000 2.00 2.49




group 2 9.375E-02 9.268E-02 743 -0.15 0.34

group 4 -1.63* 9.268E-02 .000 -1.87 -1.38
group 4 group 1 3.88 9.268E-02 .000 3.63 4.12
group 2 1.72% 9.268E-02 .000 1.47 1.96
group 3 1.63* 9.268E-02 .000 1.38 1.87

LSL = Lower specification limit

USL = upper specification limit

COy #olA e 29 F7td W 2% Wahes 8 oJuAst S7i3tel wet 3
W e W ERE S7hskglal, group 290 group 37tel= Ae) EwWEAIE g

FAFAA dAv)Ad oz 308 3000 #EAFN AU FY FrtA uw
E ouyuxr oA 2%kt T A M (melting zone)o] & o &=

R
st 2 o gl (Figs. 9~18).
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Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Implant fixation in dogs

Cover screw connected to implant body

Interrupted sutured after implantation

Thermometer used in implant surface temperature I
Thermometer used in implant surface temperature II
CO2 laser irradiation in dogs at 12weeks

CO> laser I(Opelaser 03S II SP; Yoshida Dental Mfg Co,

S L L o S A

Tokyo, Japan)
8. CO. laser II(Opelaser 03S II SP; Yoshida Dental Mfg Co,
Tokyo, Japan)
9. Photomicrograph in Control group(SEM, x30)
. Non specific melting zone was seen
10. Photomicrograph in Control group(SEM, x300)
. Non specific melting zone was seen
11. Photomicrograph of irradiation at 1W for 10sec in group 1(SEM, x30)
. Insignificant melting zone was seen
12. Photomicrograph of irradiation at 1W for 10sec in group 1(SEM,
x300)
. Insignificant melting zone was seen
13. Photomicrograph of irradiation at 2W for 10sec in group 2(SEM, x30)
. Insignificant melting zone was seen
14. Photomicrograph of irradiation at 2W for 10sec in group 2(SEM,
x300)
. Insignificant melting zone was seen
15. Photomicrograph of irradiation at 3W for 10sec in group 3(SEM, x30)
. Insignificant melting zone was seen

16. Photomicrograph of irradiation at 3W for 10sec in group 3(SEM,
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x300)
. Insignificant melting zone was seen

Fig. 17. Photomicrograph of irradiation at 5W for 10sec in group 4(SEM, x30)
. Insignificant melting zone was seen

Fig. 18. Photomicrograph of irradiation at 5W for 10sec in group 4(SEM,
x300)

. Insignificant melting zone was seen
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Fig. 2.

Fig. .

Fig. 4.

Fig. 3.

Fig. 6.

Fig. 5.
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Fig. 7. Fig. 8.

3.0kV 8.0mm x300 SE(M) 10/18/2006

Fig. 9. Fig. 10.

1W 3.0KV 8.0mm x30 SE(M) 10/18/2006 1.00mm

Fig. 11.

1W 3.0kV 15.7mm x300 SE(M,LA50) 10/18/2006
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2W-3.0kV: 18.7mm x30 SE(M) 10/18/2006 e 1.00mm| 2W 3.0kV 15.7mm x300 SE(M) 10/18/2006 100um

Fig. 13. Fig. 14.

3W 3.0kV 15.7mm x30 SE(M) 10/18/2006

3W 3.0kV 15.7mm x300 SE(M) 10/18/2006

Fig. 16.

5W 3.0kV'15.7mm x30 SE(M) 10/18/2006 1.00 100um

Fig. 17. Fig. 18.
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