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Comparative study on osseointegration of
implants according to various surface treatment
in the mandible of dogs
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ABSTRACT

Comparative study on osseointegration of implants
according to various surface treatment

in the mandible of dogs

By Yoon, Wook-Jae
Advisor : Prof. Kim, Su-Gwan D.D.S. Ph.D
Department of Dentistry,

Graduate School of Chosun University

I. Purpose

For the successful osseointegration, surface treatment of the implants is
important element. This study was performed for comparing the
osseointegration and implant stability according to various surface
treatment of the implants on the mandible of dogs and for guiding to

select implant in clinic.

II. Material and methods

Six adult dogs were selected and used implants were classified by types
of surface treatment. They are resorbable blast media(RBM),
hydroxyapatite(HA), hydrothermal treated hydroxyapatite, sand-blasted and
acid-etched(SLA) groups. Total 48 implants, 12 implants per each groups
were installed on both mandible divided 2, 4weeks groups. Each implant
was evaluated for stability, one of 6 dogs was used for measuring

removal torque value and the rest for histomorphological study.
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ITI. Results

Radiographically taking standard X-ray, 5 implants of total 48, showed
marginal bone resorption, the rest appeared good healing state. In clinical
implants’ stability evaluation, all groups had generally satisfactory wvalue.
In histomorphological evaluation, via light microscope, highest new bone
forming ratio on whole fixture was measured in hydroxyapatite surface
implant group. Bone to implant contact showed high ratio at implant’s

upper 1/2 area in hydrothermal hydroxyapatite surface implant group.

IV. Conclusion
As a result of histological analysis, hydrothermal processing could
improve the bone to implant contact ratio on upper fixture that mainly

determine the implant stability.
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Table 1. Implant stability quotient at immediately after implant installation

and 2, 4 weeks

Initial 2 weeks 4 weeks

RBM 68.3+7.4 75.6£8.5 78.8+4.8"

HA 66.2+10.0 73.3x7.1 79.6+4.8"
Hydrothermal treated HA 68.9+10.6 72.1£6.5 74.8+4.5%
SLA 73.5+9.4 72.8+4.7 75.7£2.8

a. statistically significant difference RBM and Hydrothermal treated HA groups.
(p<0.01)

b: statistically significant difference HA and hydrothermal treated HA group. (p<0.01)
RBM: resorbable blast media

HA: hydroxyapatite
SLA: sand-blasted and acid-etched

2) Periotest value
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Table 2. Periotest value at immediately after implant installation and 2, 4

weeks
Initial 2 weeks 4 weeks
RBM -5.35+0.54 -453+1.87 -5.52+0.79
HA -5.10£0.70" -4.33+2.06 -5.22+0.66
Hydrothermal treated HA -5.62+0.50 -5.02+0.62 -5.42+1.05
SLA -6.07+0.36" -5.12+1.10 -6.07+0.35

a: statistically significant difference HA and SLA groups. (p<0.01)
RBM: resorbable blast media

HA: hydroxyapatite

SLA: sand-blasted and acid-etched

3) Removal torque value
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Table 3. Removal torque value on 2 and 4 weeks (N/cm)

2 weeks 4 weeks
RBM 82.8 135 1
HA 100.7 135 1
Hydrothermal treated HA 92.1 135 1
SLA 92.9 135 1

* No statistically significant difference groups
RBM: resorbable blast media

HA: hydroxyapatite

SLA: sand-blasted and acid-etched

4. 2AYYeE Az

one formation area
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(Fig 1~4)

Table 4. New bone foramation area on 2 and 4 weeks (%)

2 weeks 4 weeks

RBM 58.5+12.4 63.5+5.3

HA 64.5+23.6 75.0+16.1
Hydrothermal treated HA 62.5+13.6 71.3%£13.6
SLA 52.3£29.8 66.3£13.5

* No statistically significant difference groups
RBM: resorbable blast media

HA: hydroxyapatite

SLA: sand-blasted and acid-etched
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Table 5. Bone-Implant contact on 2 and 4 weeks (%)

2 weeks 4 weeks

RBM 64.8+4.2 67.3+3.8

HA 65.5+25.4 73.8£18.5
Hydrothermal treated HA 67.3+13.4 74.0x12.0
SLA 61.8+27.0 72.3+9.3

* No statistically significant difference groups
RBM: resorbable blast media

HA: hydroxyapatite

SLA: sand-blasted and acid-etched
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Figure 1. The light microscopic photographs of RBM surface fixture at 2
weeks (upper) and 4 weeks group (lower). NBFA and BIC were
increased in the 4 weeks group. (Lt x 12.5, Rt.: x 40)



Figure 2. The light microscopic photographs of HA surface fixture at 2
weeks (upper) and 4 weeks group (lower). NBFA and BIC were
increased in the 4 weeks group. Compact new-bone formation
was identified around the implant. The best value of NBFA was

obtained in this HA group. (Lt: x 125, Rt.: x 40)



Figure 3. The light microscopic photographs of hydrothermal treated HA

surface fixture at 2 weeks (upper) and 4 weeks group (lower).
NBFA and BIC were increased in the 4 weeks group.

Continuous bone implant contact was identified along the
surface of implant. The best value of BIC was obtained in this

hydrothermal treated HA group. (Lt x 125, Rt.: x 40)



Figure 4. The light microscopic photographs of SLA surface fixture at 2
weeks (upper) and 4 weeks group (lower). NBFA and BIC were

increased in the 4 weeks group. (Lt x 12.5, Rt.: x 40)
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