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Comparative study on early osseointegration of
implants according to various drilling speeds

in the mandible of dogs
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ABSTRACT

Comparative study on early osseointegration
of implants according to various drilling
speeds in the mandible of dogs

By Seo, Dong-Uk
Advisor : Prof. Kim, Su-Gwan D.D.S. Ph.D
Department of Dentistry,

Graduate School of Chosun University

I. Purpose
Successful osseointegration of implants can be influenced by the drilling
speeds of implant installation. This study evaluated the effect of drilling

speed on early bone healing in mandible of dogs.

II. Material and methods

Six young adult dogs were selected and two mandibular premolars and
two molars were extracted from both sides. After two months of healing,
3 hydroxyapatite surfaced ®3.7¢10mm fixtures (OneQ, Dentis, Daegu,
Korea) were implanted with drilling speeds of 50, 800, and 1200 rpm on
the right side first and then the left side after 2 weeks. Implant stability
quotient (ISQ) was measured upon insertion, and after 4 weeks for the
right side, and after 2 weeks for the left side using Osstell Mentor®. The
animals were euthanized after allowing 4 weeks and 2 weeks of healing
for the right and left side of the mandible, respectively. The implant and

surrounding tissue were histologically analyzed.

_iv_
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[OI. Results

The implants were stable upon insertion for both groups and although
implant stability steadily increased for 4 weeks, no statistically significant
differences were observved between the surgical protocols.

From histomorphological evaluation, a significant increase from 2 to 4
weeks was observed for all groups for bone-implant contact(BIC),
whereas no significant differences were detected between 2 and 4 weeks
for the 50 and 800 rpm groups.

Based on the ISQ measurement, all implants were measured higher than
60 for each drilling speed from both 2 and 4 weeks group. The 1200 rpm
group showed a higher value than the 50 rpm group at 2 weeks and 4
weeks. (p<0.05)

From the results of a histomorphometric analysis, new bone formation
around the implant was highest for the 800 rpm group at 2 weeks and
the 1200 rpm group at 4 weeks. The BIC of the superior half of the
alveolar bone was highest for the 800 rpm group at 2 weeks and the 1200

rpm group at 4 weeks. There was no statistically significant differences.

IV. Conclusion

This study suggests that 50, 800, and 1200 rpm are drilling speeds which
can expect favorable outcome, yet, higher drilling speed presented overall
the best biological responses. However, further studies are needed for

statistical significance.
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Table 1. Implant stability quotient at immediately after implant installation

and 2, 4 weeks

Drilling speeds (rpm) Initial 2 weeks 4 weeks
50 61.67+3.83 64.67+352%>  67.33+3.08%P
800 62.1713.19 65.87£3.08" 68.00+3.58"
1200 62.6712.94 70.00+£3.5280  72.33+£3.728P

a. statistically significant difference between 50rpm and 1200rpm groups at 2weeks
(p=0.036) and 4weeks (p=0.044) (Mann-Whitney test)

b: statistically significant difference between 2weeks and 4weeks groups at 50rpm
(p=0.027), 800rpm (p=0.026), 1200rpm (p=0.027) (Wilcoxon signed rank test)
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Table 2. New bone formation area on 2 and 4 weeks after placement with

various drilling speeds (%)

Drilling speeds (rpm) 2 weeks 4 weeks
50 69.25+21.55 80.60+£10.02
800 88.50110.41 80.75111.96
1200 65.00+23.28 91.00*+2.16

* No statistically significant difference groups

2) -YEHE HZ (Bone-Implant contact)

27w AF IOl A ASUE AN 12 B Bud X2 e HE ug
= SAT 23 25 oA E 800rpmeE =Y I JETEA (94.0%), 4
T wolA = 1200rpme 2 = H e JETHEA TP =2 HE (9375%)
= Bou oA TAHoE Fo4S ZA= FUdnt (Table 3) (Fig. 176)

Table 3. Bone-Implant contact on 2 and 4 weeks after placement with

various drilling speeds (%)

Drilling speeds (rpm) 2 weeks 4 weeks
50 73.001t18.96 85.40*7.96
800 94.00*£2.59 84.50*+11.03
1200 75.25+120.56 93.75*2.36

* No statistically significant difference groups
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Figure 1. Histomorphologic findings of the 50 rpm, 2™ week. Lt: Low

power scan view showed poor new-bone formation around the
implant (asterisks) and low bone-implant contact (BIC). Rt:
Higher power view of the box area of the left figure showed
poor new-bone formation around the implant (asterisk) and low

BIC. Lt: x12.5, Rt: x40. Villanueva osteochrome bone stain.
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Figure 2. Histomorphologic findings of the 800 rpm, 2"¢ week. Lt: Low

power scan view showed better new-bone formation around the
implant (asterisks) and better bone-implant contact (BIC). Rt:
Higher power view of the box area of the left figure showed
moderate new—-bone formation around the implant (asterisk) and

low BIC. Lt: x12.5, Rt: x40. Villanueva osteochrome bone stain.
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Figure 3. Histomorphologic findings of the 1200 rpm, 2™ week. Lt: Low

power scan view showed poor new-bone formation around the
implant (asterisks) and low bone-implant contact (BIC). Rt
Higher power view of the box area of the left figure showed
moderate new-bone formation around the implant (asterisk) and
moderate BIC. Lt: x12.5, Rt: x40. Villanueva osteochrome bone

stain.
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Figure 4. Histomorphologic findings of the 50 rpm, 4" week. Lt: Low

power scan view showed moderate new-bone formation around
the implant (asterisks) and moderate bone-implant contact
(BIC). Rt: Higher power view of the box area of the left figure
showed moderate new-bone formation around the implant
(asterisk) and moderate BIC. Lt: x12.5, Rt: x40. Villanueva

osteochrome bone stain.
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Figure 5. Histomorphologic findings of the 800 rpm, 4™ week. Lt: Low

power scan view showed moderate new—-bone formation around
the implant (asterisks) and moderate bone-implant contact
(BIC). Rt: Higher power view of the box area of the left figure
showed moderate new-bone formation around the implant
(asterisk) and moderate BIC. Lt: x125, Rt: x40. Villanueva

osteochrome bone stain.
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Figure 6. Histomorphologic findings of the 1200 rpm, 4™ week. Lt: Low

power scan view showed better new—-bone formation around the
implant (asterisks) and better bone-implant contact (BIC). Rt:
Higher power view of the box area of the left figure showed
good new-bone formation around the implant (asterisk) and
high BIC. Lt: x12.5, Rt: x40. Villanueva osteochrome bone stain.
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