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INFLUENCE OF CIGARETTE SMOKE INHALATION ON DENTAL IMPLANT
OSSEOINTEGRATION IN THE RAT

Se-Ho Kim*, Soung-Min Kim*, Ji-Hyuck Kim*, Young-Wook Park*, Chan-Jin Park**,
Ki-Myoung Jung***, Suk-Keun Lee****
*Department of Oral and Maxillofacial Surgery, **Department of Prosthodontics,
% Department of Physiology and Neuroscience, **** Department of Oral Pathology,
College of Dentistry, Kangnung National University

Objectives : It is well known that cigarette smoking is harzardous to the osseointegration of dental implant, due to the impaired wound healing
accompanied by reduced aveolar bone density. The aim of this study is to evaluate the influence of cigarette smoke on the implant osseointegration by

the time factor consideration.

Materials and methods : Twenty-four male Sprague-Dawley rats (8 weeks, weighting 200 to 250g) were used in this study. In the experimental
group, 13 rats were exposed to cigarette smoke, 8 minutes per day during 6 weeks, and 12 rats in the control group were not exposed a any time.
RBM (Resorbed blasting media) surfaced implant (diameter 3.3mm, length 5.0mm, AVANA Co., Korea) was placed in the right femur of each rat.
Each implant with surrounding bone was prepared with microtome (cutting band 0.2mm®, EXAKT Co., Germany) after 1 day, 2, 4, 8 and 12 weeks
and stained with toluidine blue (1%6). Another clinical investigation of each implant was also done at each evaluation time.

Results : Clinica investigation around implant fixture showed that there were no significant differences between the control and experimental
group. Microscopic observation around implant fixture showed that there were significant differences between the control and experimental group at
theinitia stage after implant fixture installation. Experimental group showed a decreased bone to implant contact within 4 weeks compared to control

group, but showed similar characteristics after 4 weeks.

Conclusion : Smoking inhalation effect on the dental implant showed the impaired wound healing by vasoconstriction and decreased intramedullary
blood flow at initial stage of osseointegration. This experimental results can be clinically useful to theimplant surgery of smoking patients.

Key words: Dental implants, Osseointegration, RBM surfaced implant, Smoke inhalation, Wound hedling
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Fig. 1. Specifically designed cigarette smoke device, 45x20x20 cm’ sized clear acrylic resin chamber

a. Exposure of right femur and initial b. Installation of screw shaped RBM c. Bicortical engagement with initial sta-

drilling for implant placement

surfaced implant (diameter 3.3mm, length bility confirmation

5.0mm, AVANA Co., Korea)

Fig. 2. Implantation procedures on the right femur of rat
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b, c. Wall defect with exposed thread observation

Fig. 3. Clinical investigation after 12 weeks

Table 1. Clinical investigation around implant fixture

Wall defect Exposed threed Inflammation
Control Experimentd Control Experimentd Control Experimenta
1lday ++ ++ 1 1 -
2weeks + + 2 3 - -
4weeks ++ + 3 3 - -
8weeks ++ ++ 4 3 - -
12 weeks ++ +++ 2 5 - -
++Hgvere ++modeae  +wesk
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Fig. 4. Histological findings after 1 day after implantation, 1% toluidine blue, X100
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a. Control group, X200

b. Control group, X400

c. Experimental group, X200

-_

d. Experimental group, X400

Fig. 5. Histological findings after 2 weeks after implantation, 1% toluidine blue

c. Experimental group, X200

d. Experimental group, X400

Fig. 6. Histological findings after 4 weeks after implantation, 1% toluidine blue
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c. Experimental group, X200 d. Experimental group, X400

Fig. 7. Histological findings after 8 weeks after implantation, 1% toluidine blue

b. Control group, X400

c. Experimental group, X200 d. Experimental group, X400

Fig. 8. Histological findings after 12 weeks after implantation, 1% toluidine blue
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