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Histomorphometric analysis according to
HA(Hydroxyapatite) coating thickness in dogs
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ABSTRACT

Histomorphometric analysis according to
HA (Hydroxyapatite) coating thickness in dogs

Lee Jeong-Hoon. D.D.S
Advisor : Prof. Kim Su-Gwan D.D.S., Ph.D.
Department of Oral & Maxillofacial Surgery, School of Dentistry,

Graduate School of Chosun University

Purpose: This study was to compare the BIC(bone implant contact), NBFR
(new bone formation rate) of implants with different HA (hydroxyapatite)
coating thickness and implantation period.

Materials and Method: Six dogs, weighing from 10 to 15 kg, were used
in this study. The fixtures, with HA coating of different thickness made
by Dentis, were implanted for 12 weeks in Right iliac crestal bone sites
and for 6 weeks in Left iliac crestal bone sites. Implants in the control
group were coated with resorbable blast medium(RBM) while those in the
experimental group were coated with HA of different thickness. The
thicknesses of HA coating were 1 um, 5 um, and 15 um each. All the dogs
were sacrificed after 12 weeks and histologic, and radiologic examinations
were performed.

Results: The implants were all successful and there was significant
difference between the samples in the control and experiment group at 6
weeks, but there was no significant difference between the samples in the
control and experimental group at 12 weeks.

Conclusion: The results suggested that HA coating implant may positively
affect early osseointegration but coating thickness has no significant effect

on osseointegration.
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(2) dEHE

Dentis®el Al #A2tet JEeE=E2 A7 37mm, Z2°] 10mme]™, RBM surface
A2l A FA47) b2 HA coating® AEHEE ARSI T HA 74+
lum, 5um, 15um = AA3A L, lum= FJEH -2 }A] microthread %
Imme] 3xHAE Fddd wetk RBM A 2lE 3(A type)® HA coating® A
(B type) o2 AZstArt. A9 g5 1vEw 6573, 2572 ) ¢ &
=ol 22t 57 A Heksth (Table 1).

Table. 1 The implant system in the control and experimental groups

Group implant system
Control RBM surface implant
Experimental group 1 HA coating, with thickness of 1 ums

Experimental group 2 HA coating, with thickness of 1 um (full HA coating)
Experimental group 3 HA coating, with thickness of b ums*
Experimental group 4 HA coating, with thickness of 15 pmx*

* Micro—thread area full HA coating, except cervical lmm area

v g

(1) vk

29 xylazine hydrochloride (3 mg/kg, Rumpun®

; Bayer Vetchem-Korea



Ltd., Seoul, Korea.), Ketamine (Ketera®, Yuhan Co. Ltd., Seoul, Korea) 2cc
2 A7e dERe 2F F AANAR A7 F AR 29 29 99
% A= 98 2% hydrochloride lidocaine (1:100,000 Epinephrine €+,
Yuhan Co. Ltd., Seoul, Korea)2.2 H&v#HE Al st}

o
&
f
o
o,
m
[m

53 JIEHUEE AM&e¥ e, HA F74E lum, bum, 15um = ZH7}
AASEF AL, lum= ¥ 5H 2 Al microthread H-9] Imme] ¥W A2 &F
Aol whEl RBM W aldd Z21(A type)# HA coating® Z(B type) & A
23Rt (Fig D. A8 Mas A4 19kl 6571, 127722 AAst &
- Aol ZHzF 57, g miEld F 10714, 6vFE & F 6079 AEHFEE
21 g8ttt (Table 2).

Table. 2 The number of fixture implanted in the dogs

Time Experimental Experimental Experimental Experimental

period Control group 1 group 2 group 3 group 4
6 6 6 6 6 6
weeks
12 6 6 6 6 6
weeks
(3) JEAE 43
AEAEES A7) et Arlsh ge o AAE AAH F A
TES =
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-0 HEFFE BFAE oot 28 B8-S Akt (Fig 3).
TF= 99 74 dure 98 & § 59 F9F ImL gentamicin sulfate (0.1mL/Kg;
Daesung Microbiological Labs Co. Ltd., Ui-wang-si, Korea)& 3% 2 3
7171 20045, LTO} q_

(4) A% T2 4T QA 2 AASE QA

El 2

AZHEE Ags T 459 8% ketamine (Ketalar®, Yuhan Co. Ltd.,
Seoul, Korea)®] #& o2 TE2 AL, FF 1-%4 o] Awy o]Eer
Eol ¥ = dFV} ¥3HH ZAE AFSAT. JEHRES] Aol o

=
o ARE 7] fa AAE A= WA 292 Al 536}91@ (Fig 4).

Aok 1 % 70%9] alcohole] 6¥zh

= 94 washing= A 35t}
glycometacrylate resin(spurr Low-viscosity Embedding media, Polyscience,
PPA, USA)e] Ewjslitt. 5@ A71 AH-2 high-precision diamond disc(Low
speed diamond wheel saw 650, SBT, San clemente, CA, USA)E Al-&35}9]
UYEHE Ao oF 200um FAE A3t § HEFHSE lapping and
polishing machine(OMNILAP 2000, SBT, San clemente, CA, USA)S AR&

skef 30um Tﬂ]i Avtstar, 724 JEHVE G 1/ Etel=E A Fste]
=3} A3 5ho] EFE Oé* War, 3 2Rl dFE wFo] bk



=9 AT HEFAASE A 7|EAQ] GH Villanueva osteochrome
bone stain(San clemente, CA, USA)S A3t % 4388 v 7 (Olympus
BX51, Tokyo, Japan)2 & 3234t}

A st o2 QIEYUE F99 =ZFHE&(bone to implant contact:
BIC)®} A1 A& &4 %=(new bone formation rate: NBFR)® %7} Qa1 ®F

e ohelst e,

& EUE BAAYY BT FAEL ulE Yo}

implant FAHA W A A& W 4
implant FAFA U] = H 4 x100(%)
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flo

A SPSS v.16 (SPSS, Chicago, I, USA)E °]&3% Mann-
Whitney testE AF&35tH, 2 9] A7F Z3te] wE H]ils One-Sample
Kolmogorov-Smirnov test® ZF A& E0o] A5 X Ao o+ AL Qg
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Table. 3 Mean percentages of bone implant contact ratio in the control
group and experimental groups at 6 and 12 weeks after
placement of the implants (%)

Ti Mean = SD

ime

period Control Experimental Experimental Experimental Experimental
group 1 group 2 group 3 group 4

6 weeks 393 + 225 707 £ 2.1% 895 £ 65x 845 £ 74x 796 = 9.7x

12 weeks 583 = 314 775 = 247 720 = 40.8 95 = 2.1 79.0 £ 89

* Statistically significant difference relative to control (P < .05).

Table. 4 Mean percentages of new bone formation rate in the control
group and experimental groups at 6 and 12 weeks after
placement of the implants (%)

. Mean = SD
Time Experimental Experimental Experimental Experimental
period Control xXperiment xXperiment xXperiment xperiment
group 1 group 2 group 3 group 4

+

6 weeks 306 = 273 743 £ 25% 918 £ 54+ 833 £ 61x 833 £ 9.0%
12 weeks 575 £ 285 7375 + 283 7175 £ 420 965 = 35 79 + 8.7

* Statistically significant difference relative to control (P < .05).
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Incision and OP site exposure.

Implant placement on the dog’s iliac bone.

Suture and dressing.

X-ray was taken after sacrifice.

Bone-Implant contact was observed in the implant surface at 6
weeks (Control group). Immature new bone formation were seen,
but implants were poorly osseointegrated by bone (villanueva
osteochrome bone stain, A, original magnification x 12.5; B, original
magnification x 40).

Bone-Implant contact was observed in the implant surface at 12
weeks (Control group). Active new bone formation was observed
and implants were also well osseointegrated (villanueva osteochrome
bone stain, A, original magnification x 12.5; B, original magnifi-
cation x 40).

Bone-Implant contact was observed in the implant surface on
upper 1lmm microthread (Type A) at 6 weeks (Experimental group
1). New bone formation was observed around the dental implants
(villanueva osteochrome bone stain, A, original magnification x

12.5; B, original magnification x 40).

. Bone-Implant contact was observed in the implant surface on

upper lmm microthread (Type A) at 12 weeks (Experimental
group 1). New bone formation was observed around the dental
implants (villanueva osteochrome bone stain, A, original magnifi-
cation x 12.5; B, original magnification x 40).

Bone-Implant contact was observed in the 1lum HA-coating
implant surface on upper 1lmm microthread (Type B) at 6 weeks

(Experimental group 2). Newly formed bone was well matured and



Fig 10.

Fig 11.

Fig 12.

Fig 13.

Fig 14.

not distinguished from adjacent normal bone (villanueva osteo-
chrome bone stain, A, original magnification x 12.5; B, original
magnification x 40).

Bone-Implant contact was observed in the 1lum HA-coating implant
surface on upper lmm microthread (Type B) at 12 weeks (Experi-
mental group 2). Newly formed bone was well matured lamella
bone. New bone formation was continues and well osseointegrated
(villanueva osteochrome bone stain, A, original magnification x
12.5; B, original magnification x 40).

Bone-Implant contact was observed in the bum HA-coating
implant surface at 6 weeks (Experimental group 3). Immature new
bone was remained but implants were moderatedly well osseoi—
ntegrated (villanueva osteochrome bone stain, A, original magnifi-
cation x 12.5; B, original magnification x 40).

Bone-Implant contact was observed in the bum HA-coating
implant surface at 12 weeks (Experimental group 3). Active new
bone formation was observed and implants were also well osseo—
integrated (villanueva osteochrome bone stain, A, original magni-
fication x 12.5; B, original magnification x 40).

Bone-Implant contact was observed in the 15um HA-coating
implant surface at 6 weeks (Experimental group 4). Active new
bone formation was observed and the implants were well osse-
ointegrated around dental implants (villanueva osteochrome bone
stain, A, original magnification x 12.5; B, original magnification x
40).

Bone-Implant contact was observed in the 15um HA-coating implant
surface at 12 weeks (Experimental group 4). Newly formed bone
was well matured and not distinguished from adjacent normal
bone (villanueva osteochrome bone stain, A, original magnification

x 12.5; B, original magnification x 40).
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