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Figure 1, Circuit diagram of the microcurrent gener-
ator, R: resistor S: source D: drain G: gate
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Figure 2 Scheme of the electrode position and surgical defect on the mandible, The width and depth were 0.6
mm and 4 mm_ Four threads were usually exposed in the defect area,
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Table 1, Mean ratio of bone to implant contact 3 (different groups at 4 and 8 weeks of healing)

Bone to  Implant contact ratio (%)

Group 4 weeks 8 weeks
Control(n=3) W 427 44 o 54637
Experiment I(n=3) E47.4 +52 E55.9 + 7.1

Experiment I1(n=3) 60.1* 45 67.6 = 8.3f

Values are mean + SD(%) n: implant number

Control: Titanium machined implant only

Group I: Titanium implant with DFDBA grafting

Group II! Electrical stimulation after DFDBA grafting

* means statistically significant difference among 3 groups by Kruskal-Wallis test(p(0.05).

T means statistically significant difference between the values at 4 weeks and 8 weeks of healing(p{0.05)

Table 2, Mean ratio of bone area in 3 different groups at 4 and 8 weeks of healing

Bone area ratio (%)

Group 4 weeks 8 weeks

Control(n=3) 58.8 + 12.3 70.5 £ 7.5
Experiment I(n=3) E—71.8 +13.6 E 81.4 =991
Experiment II(n=3) L 84,077 L 89.6 = 9.7

Values are mean * SD(%) n: implant number

Control: Titanium machined implant only

Group I Titanium implant with DFDBA grafting

Group II: Electrical stimulation after DFDBA grafting

* means statistically significant difference among 3 groups by Kruskal-Wallis test(p<0.05).

 means statistically significant difference between the values at 4 weeks and 8 weeks of healing(p{0.05)
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Figure 3, Comparison of the ratio of bone to implant(a) contact, ratio of bone area(b) and removal torque
among value(c) the 3 different groups at 4 and 8 weeks of healing (Control: Titanium machined implant only,
Group [: Titanium implant with DFDBA grafting, Group lI: Electrical stimulation after DFDBA grafting)

* means statistically significant difference among 3 groups by Kruskal-Wallis test(p<0.05).
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Bucco-lingual ground section at 4 weeks after implantation (Control),

Fibrous tissue ingrowth is found to the first thread of implant, The implant threads are in con-
tact with newly formed immature bone, but some threads are not in contact with immature
bone (H-E stain, A 20X, Band C 40X ),

Bucco-lingual ground section at 8 weeks after implantation(Control),

Fibrous tissue ingrowth is found to the first thread of implant, Osteoblasts (arrow heads) are
arranged along the alveolar bone surface. The implant is in good contact with bone, The tra-
becular pattern appears thicker and compacter than 4 weeks (A 20X, B 100X C 40x),
Bucco-lingual ground section at 4 weeks after implantation (Experimental group 1), Fibrous tis-
sue ingrowth is found to the first thread of implant, Implanted particles are surrounded by
osteoid around implant threads (H-E stain, A 20X, B 40 x),

Bucco-lingual ground section at 8 weeks after implantation (Experimental group I). The sur-
rounding bone of implant is more mature than 4 weeks. The implant is in contact with lamellar
bone (H-E stain, A 20X, Band C 40X),

Bucco-lingual ground section at 4 weeks after implantation (Experimental group II), Extensive
direct apposition of new woven bone to implant cover screw is shown, Implanted particles sur-
rounded by osteoid are observed (arrow heads). The irregular and elliptic shaped trabecular pat-
tern appears adjacent to implant threads (arrows)(H-E stain, A 20 X, B and C 100x D 40 X),
Bucco-lingual ground section at 8 weeks after implantation (Experimental group II),

The surrounding bone of implant is more mature than 4 weeks after implantation. The trabec-
ular pattern appears thicker and compacter than 4 weeks after implantation, The implant is in
contact with the mature lamellar bone (H-E stain, A 20X B and C 40X),
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-Abstract-

Effects of electrical stimulation on healing of endo-osseous
titanium implants in circumferential defect

Jae-Chang Shim, Hyun-Ju Chung, Young-Jun Kim, Ok-Su Kim

Department of Periodontology, College of Dentistry, Dental Science Research Institute,

Chonnam National University

Several experimental studies showed that the application of small amounts of electric current to bone stimulated
osteogenesis at the site of the cathode and suggested that electrical currents promote osseointegration around dental
implants, The purpose of this study was to determine the effect of direct microcurrent to endosseous titanium
implants placed in bone defects.

The right and left 2nd, 3rd and 4th mandibular premolars in ten mongrel dogs (15Kg of weight) were extracted.
One monthe later, Ti-machined screw type implants(3,8 mm diameter x 8.5 mm length, AVANA®, Ostem) were
placed in surgically created circumferential defect area(width Smm, depth 4mm). The implants were divided into
three groups according to the treatment modalities: Control group- implants without electrical stimulation;
Experimental group I- implants with allogenic demineralized freeze dried bone grafting; and Experimental group II-
implants allogenic demineralized freeze dried bone grafting and electric stimulation, The animals were sacrificed in
the 4th and 8th week after implant placement and un-decalcified specimens were prepared for histological and histo-
metrical evaluation of bone-implant contact ratio (BIC) and bone formation area ratio (BFA) in defect area, Some
specimens at 8 weeks after implantation were used for removal torque testing.

Histologically, there was connective tissue infiltration in the coronal part of defect area in control and the experi-
mental group I, whereas direct bone contact was found in the experimental group II without connective tissue inva-
sion, Average BIC ratios at 4 weeks of healing were 60.1% in the experimental group II, 47.4% in the experimental
group I and 42,7% in the control, Average BIC ratios at 8 weeks after implantation were 67.6% in the experimental
group 11, 55.9% in the experimental group I and 54.6% in the control, The average BFA ratio was 84.0% in the experi-
mental group II, 71.8% in the experimental group I and 58.8% in the control at 4 weeks, and the BFA ratios were
80.6% in the experimental group I, 81.4% in the experimental group I and 70.5% in the control at 8 weeks after
implantation, The experimental group T showed also significantly greater BIC and BFA ratios compared to the control
and the experimental group I (p{0.05). The removal torque values at 8 weeks after implantation were 56 Nem in the
experimental group 11, 49 Nem in the experimental group I and 43 Nem in the control, There was a statistically signifi-
cant difference among 3 groups (p{0.05).

These results suggest that electrical stimulation improve and accelerate bone healing around endosseous tita-

nium implants in bone defect.

Keywords: electrical stimulation, bone-implant contact(BIC), bone formation area(BFA), removal torque value
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