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Table 1, Number of samples used in each group for removal torque measurement and histometric analysis

Control Exp. 1 Exp. 2
Removal Torque Value 7 7
Histometric Analysis 5 5
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Figure 4, Morphometry of ground sections, For
each thread, the length from A to B along
the fixture surface was measured first(d),
and then the length in contact with bone
was measured next(a+b+c), bone to
implant contact was calculated as
{(a+b+c)/d}x 100, For each thread, the
area of the triangular region defined by an
imaginary line connecting A and B(dotted
line) and the fixture surface is measured
first(Af), The area of bone inside the trian-
gular region is calculated next(Ab).
Percentage of bone area inside threads
was calculated as (Ab/Af)x 100,
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RTV)E =T, A3 AT, 23 A2To] 242 9.36
+5.64 Nem, 48.40116,66 Nem, 82,37+22,56 Nem 2
UERdTHTable 2), Hydroxyapatite(HA)2] %] &
7Fgtell whel RTV7} Z7heh P8 Bgon 2 &
Atoldlx FAH LR 42§ 2}o|7}F YEbET
(p(0.05).

Table 2, Removal Torque Measured in Ncm

Removal Torque Measured in Nem
Control Exp. 1 Exp. 2
RTV 9.36+5.64 48.40£16.66" 82.37+22,561"

" Statistically different from control group(p(0.05).
* Statistically different from experimental 1 group(p(0.05).
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Table 3, Bone to Implant Contact(%)

Bone to Implant Contact(%)

Cortical bone Marrow Bone Total
Control 38,94+ 10897 8.30£5.38 224011007
Exp. 1 6690+14.137 7 14,9915 .91 31.19%7.50
Exp, 2 7300119377 18,54+£11,76° 414112161

' Sutistically different from Control group(p{0,053),
" Statistically different from Marrow bone(p{0.05),
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Table 4, Percentage of Bone Area Inside Threads(%)

Percentage of Bone Area Inside Threads(%)

Cortical bone Marrow Bone Total
Control 53.68+7.25" 12,34%:14.01 30,30+12.46
Exp. 1 55.19%13,197 17.56:20,04 31.57%15.15
Exp. 2 57.04113.27" 20,26+12.83 34,251+12.56

*Statistically different from Marrow Bone(p<0,03),
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Implants used in this study. From left to right, smooth surface(control), HA coated throughout
the surface(group 2), and HA coated in band form(group 1),

Two implants placed in the tibia,

Device used to measure the removal torque,

Photomicrograph of control implant, ( x 20) Most of the bone to implant contact took place in
the cortical bone,

Photomicrograph of group 1 implant, Note the distinct bone formation in the apical area on
the HA coated portion(white box).(x 20) Higher magnification of the area on the right(x
100).

Photomicrograph of group 2 implant, More direct bone to implant contact can be observed in
the cortical bone, (X 20)

In cortical bone, smooth surface(left) shows less direct contact compared to HA coated sur-
face(right). Connective tissue lining between the bone and the fixture surface can be
observed where there is no direct contact, { X 100)

In marrow bone, less bone to implant contact is observed on smooth surface(left) compared
to HA coated surface(right), ( X 100)

Crack whenever present, was found either within the HA coated area(left), or between the
implant body and the HA coating(right), but never between the bone-HA coating inter-
face, (X 100)
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-Abstract-

Removal Torque and Histometric Evaluations of Implants
with Various Area of Hydroxyapatite Coating
Placed in the Rabbit Tibia

Sang-Kwon Moon!, Kyoo-Sung Cho?, Sae-Young Ahn?, Hoon-Lee?,
Han-Sung Kim?, June-Sung Shim®, Seong-Ho Cho#?

Dept, of Periodontology, Research Institute for Periodontal Regeneration, College of Dentistry,
Yonsei University, Seoul, Korea
Dept. of Periodontology, Research Institute for Periodontal Regeneration, College of Dentistry,
Brain Korea 21 Project for Medical Science, Yonsei University, Seoul, Korea
Jnstitute of Biomedical Engineering, Solco Biomedical Co,, Ltd
“Dept. of Biomedical Engineering, College of Health Sciences, Yonsei Universiy
Dept, of Prosthodontics, College of Dentistry, Yonsei University, Seoul Korea

Background: This study presents a biomechanical and histometric comparison of bone response to implants
with various area of hydroxyapatite(HA) coating.

Methods: The implants were placed in the tibia of 10 rabbits weighing 2.5-3.5kg. The control group had a
machined surface, the experimental group 1 had 50um thick HA coated in a band form, and the experimental
group 2 had 50um thick HA coated on the entire surface. 8 weeks after implantation, the animals were sacri-
ficed, Removal torque was measured and histologic preparation was also performed for histologic and histo-
metric analysis, Bone to implant contact as well as percentage of bone area inside threads were measured,

ANOVA post hoc, and t-test were used for statistical analysis with p-value p{0.05.

Results:

1, The removal torques were 9,36 & 5.64 Nem, 48,40 = 16,66 Nem, and 82,37 & 22,56 Nem for the control,
exp. 1, and exp, 2 group respectively. Statistically significant difference were found among all the
groups(p<0.05),

2. Bone to implant contact in the cortical bone were 38.94 + 10,9 %, 66,90 = 14.1 %, 73.00 £ 19.4 %, in
the marrow bone, 8.30 = 5.4 %, 14.59 * 5.9 %, 18,54 £ 11.8 %, and in total, 22,40 £ 10,1 %, 31,19 =
7.5 %, 41,41 = 12,2 % for the control, exp.1, and exp. 2 group respectively . In the cortical bone, exp. 1,
and exp, 2 group showed statistically significantly higher contact compared to control group. Total con-
tact and in the marrow bone, only exp. 2 group showed statistically significantly higher contact compared
to control group(p<0.05), In all the groups significantly higher contact were observed in the cortical bone
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compared to the marrow bone(p(0.05),

3. Percentage of bone area inside threads in the cortical bone were 55,68 £ 7,25 %, 55.19 £ 13,19 %, 57.04
* 13,33 %, in the marrow bone, 12,34 + 14.61 %, 17.56 & 20.04 %, 20,26 = 12,83 %, and in total, 30.30
£ 12,46 %, 31.57 % 15,15 %, 34.25 £ 12,56 % for the control, exp.1, and exp. 2 group respectively.
There was no statistical difference among the groups. In all the groups significantly higher bone area were
observed in the cortical bone compared to the marrow bone(p{0,05)

Keyword: Rabbit tibia, Romoval torque, Bone-to-implant contact, Percentage of bone area inside threads,
Hydroxyapatite coating
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