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ABSTRACT

Histomorphometric Evaluation of Osteogenesis
in Different Implant Surfaces in Dogs

Chul-Woong Moonx*
Department of Oral and Maxillofacial Surgery
Directed by Su-Gwan Kim

Purpose : The purpose of this study was to evaluate the influence of implant
surfaces including smooth and Hydroxyapatite(HA)-coated surfaces in dogs.
Materials and Methods : The first through fourth mandibular premolars were
extracted from eight young adult dogs. Twelve weeks after extraction,
implantation was performed at the extraction sites. Total forty implant fixtures
were 1mplanted on mandible in dogs. Twenty machined implants served as
controls and twenty HA-coated surfaces served as tests. Two weeks and four
weeks after implantation, the dogs were sacrificed; the hemi—mandibles were
obtained and processed histologically to obtain non-decalcified sections.
Longitudinal sections were made for each implant and analyzed using light
microscopy.

Results : The implant success rate in all the groups was 83.3% in this study.
Histomorphometrically, the experimental group had a better percentage of
bone-implant contact than the control group (p <0.05) and there was a
significant difference between the two weeks groups and four weeks groups
after implantation (p < 0.05).

Conclusions : Our results suggest that, in the early period of peri—implant
healing, the implant surface morphology seemed to influence the increase of

peri—-implant osteogenesis.
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1. 438As

1) Nz’ﬂ =5

AL 3-97Edd 12 kgllolY #F AA sviElE Ut o = gy BT Y
skl ARFEAL o FEE gdlon, AN EHE 2T 43Skl th(Fig
1).

2) JTTAE

AdFogs 27 3.8 mm, do] 8 mme HA Z¥Y HzH 20719 d=ZHE

=
(DIO Implant®, Korea)$} tlxz7o 24 Hag HHol IdE 208 A9 s}
aom, g mEld 7 479 dZHAEES 2 HES]

Table 1. Experimental design.

Group (Number of Implant) Osseointegration period
Experimental group at 2 weeks (10) 2 weeks
Experimental group at 4 weeks (10) 4 weeks
Control group at 2 weeks (10) 2 weeks
Control group at 4 weeks (10) 4 weeks

Experimental group : Hydroxyapatite(HA) coated surface implant

Control group : Smooth surface implant

Table 2. Experimental schedule.

Healing Osseointegration
Extraction —> periods g Implantation — 2 weeks - Sacrifice
12weeks 4 weeks

2. A%

1) v

Xylazine(Rompun®, Bayer Vetchem—Korea Co.), Ketamine(Ketara®, -&3at
) 2 ccE 2z tE o ZF2 AAvkR A & AR 9o =9 A
=52 AAZ s 2% lidocaine(1:100,000 epinephrine )0 & A S5

[¢)

O

Mmﬁ



2) x|
zrzyol Ao UF st A, 2, 3, 4 ATAE LASHY vlgd F 8UE
WA, A F FA FHAME ol8El ERetden 1259 Af7]|7HE
FoJsideh, BE & U9 JTHE ] T & F 7AAdS WAE ] 95
Gentamycing 39 7F 2cc ¥ <5359 tH(Fig. 2)
3) Y=ZE w2 g Ha)
TS WHORE nHE Aldstal FANE s dUNE Al & =)t
5 o835ty dTdor Zubs AMed. Ad o rtEld shekE #S5e
HA B9 JZTE 47], ¢S smooth T YZTTE 4705 2] Hslo] 5mle] ¢
Aol F 407K(Ed 2070, diE 2070) 9 JEZFIEE HAElon & ¥
ZAS WA 5] Y510 gentamycing 3Y7H2 2 cc, 292 1 cc & TR L
w A frEA s Al tH(Fig. 3, 4).
4) AP AR
AZeE w2 Fof A o] WAL ARxlo] #4d5Hlth(Fig. 5).
3. 4% 37}
1) WA ErA 7}

WALA 84 5 7} Romanos(2005)%9] WS 21435191t (Fig. 6 a, b). ;

0 : marginal bone level = Implant top level

m : marginal bone level = polished collar level

1 : marginal bone level = Implant length®] 1/4

2 : marginal bone level = Implant length®] 2/4

3 : marginal bone level = Implant length®] 3/4

4 : marginal bone level = Implant length®| apical 1/4
2) A geAISEH FHr}

WA 25 ek 45 Fol AR JEZFE AL SA] 70% alcoholell 6%t 17
stPor a2 AxSE Fdl €4A7 & glycolmetacrylate resin(spurr

Low—viscosity Embedding media, Polyscience, Earrington, PPA, USA)ol Xuj

sholth %

A2

Al S high—precision diamond disc(Low speed diamond



wheel saw 650, SBT, San clemente, CA, USA)E A}83lo] JdZHE Z=4lak
o% 200 m FAR AHEZ HZFAHOF lapping and polishing machine
(OMNILAP 2000, SBT, Sanclemente, CA, USA)& A&3to] 30 mF7=E 1w}
3G 2 Ad=xZHE o 179 &Efo]=E A #sFe] Villanueva osteochrome
bone stain(San clemente, CA, USA)S A3 & 333+&d v (Olympus BX50,
Tokyo, Japan) o & #3514,

2APUASHE Yk YTRE PR YTAE-F WEES 24

2]
tH(Fig 11).
; AEHE-T HE=E(BIC) = 9T HE-F Ao HZ=/thread ¥ 3375 0]
X 100 %.

A= ALtd AxE Egg FAddez #4590 vk (Student  t—test,

3) AT &4
ZAFEOoR JITHE-T HE=HAHo] ZAHEH AL Student t—test® FA 4
Aol Alelodt). YETE 25 =&l
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II. 23823}

1 AR A

WAL A AdE 42 279 AT S5 2719 JZdEVE JZdE 4
ol 1/47}4 marginal bone® FE WAL, T2 4549 AP = 1
Mol AzZeEV AdZTTE Zdolo 1/47+A], 3709 AT BET} 2/47+A marginal
boned FFE EHAUTH =12 2FAY xS 2719 JZHETL I=ZHE 4
olo]l /4744, =41 45/ 9] x> 4708 dZFETE 2/4744 2] marginal

bone EFE B

IH

Table 3. Radiographic result

0, m 1 2
Control group at 2 weeks 8 2 0
Control group at 4 weeks 6 0 4
Experimental group at 2 weeks 8 2 0
Experimental group at 4 weeks 9 1 3
2. JEH_E-F H5E
2AQEAZEA Wohs QTRE YA Y dEBE-F JEEL 24
U JdEZHE-F HA=E = JdZTHE-F A=A / thread ¥ T Yo x

100% (Fig. 11).

Adgt JEZTAEE of7]of] xgtalA gFrh. AE 17eAE F 9N dxE
Eo A 4t 49.86%° JTZHE-= HFES YHERNL AT 230dAE F
10719 dZeEo|A Hit 56.90%2 YTHE-F

A= F 9] YETENA it 47.25%9 YTTAE-—= @%%% LERH A
A iz 2ol M 5 8709 fIEZRRECA S5t 50. =
< YE

=12 ZTRIH Ay Z52 25AY dixzae dZdE-I H5E
z} 7} %

of| A1
49.86+2.639F 47.25+£7.79%% 7t 7} vzl THAE-F HZES UE

(%)
\]
S
lo
1o
[
ul
[
M
X



o] HA coated YEZHEQF Smooth T T HEo|M+= W& X5 HE

wom AR R fojg ApolE HolA oty FFF 27 AdT F
2 4FA o] g xzToA dEZFE-F HFHEL 56.90+3.18%9F 50.32+4.35% =
HA W AT TAENA £ F THES Ba BAHOZ Fogt AolE5 B
Aot FHF 2R vy EHF 47 AdTolA dZRE-F HS5E
o 717} 49.86+2.63% %} 56.90+3.18% % 2570l H|d] 4FTolA o = =7

Eo| Fol Algto] Z g wet oz v

Heglor] BAM R Foat Ao 1%

Table 4. Bone to implant contact(BIC) percentage

Bone to Implant contact Osseointegration period
2 weeks 4 weeks
Control group 47.25x7.79 50.32%+4.35
Experimental group 49.86+2.63 56.90+3.18"

Experimental group : Hydroxyapatite(HA) coated surface implant
Control group : Smooth surface implant

% Statistically significant difference relative to Exp 1, P<0.05.
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Ao A, 123 o] AES JoJA] HA coated YZTHET} &= EHElE I=
Eo] Hls] 27} 93.2%9 89%F HA coated YT HENA ¢ 2 AEES
woltha a9l o]l E Jeffcoat 5% 59 AJEgo] HA coated YZTE
7} Eoktha ®aakgl o, McGlumphy 5% 219gh 4297)19] HA coated ¢
TgES 5 T AEE0] 96%, 7 T AEE0] 95%FE =2 AEES B
lthar WALkl Th
ofelo k= Aol FqelM =, HA coating At a3 7o 29k <A
oA 21 ¥ HA coated HEE AW 659 AE F AHF
grit—blasted RAE] HWL @A 14.7%%o] F1} 3535
448 wausgoh?, we g2 AFoAE HA coated YTTE
plasma sprayed(TPS) ¢Z2E| vl&] mAEQE7F o wy 74
W5 Bebgel vle mvoze] Aol Frhge wel & A
]E_ ;‘\]O] jﬂ_o]go_]q_45*47)

o

o] ¢} Zo] HA coated YZTET} gt AnE Hol= 21 xW A 9
g Zo®, W Aol Hol= npel o]l Azl FWe IEAEE ZohA 9
e SAANE F Jdor JIHE FWHo AAFo] AH A FozH
Tl vgoly FEE S]] wjiEol gy

olo Z7Asko] OL:rLoﬂ/HE HA—coated YZ&E Z/F2 HLEE smooth
YZHES} Hlwa 7= 8F9lal HA coated YIZ®FETL = AFHA o 7)o 4
i FEE A=Al dis AFedth 2 A, ol e AT} wlszskAl HA
coated YEZTET} smooth ElElg YT Eo0| nld| 4579 & FHEoA 27zt
56.90+3.18%9} 50.324+4.35%% WJo2A HAZF H ¢ FHHAS Hols

Aow vepdt

SAT WY ATE HA-coared YEAFES AY T 19 o Tl 25 Hebs

Az gtE9l Hluwdle] AIAALNA  AFo]lE RHolx d=rla o}‘}jguﬂ“),
Reikeras 59 A% 6719 Alo] HHolAE &5 Heby JdZaeg} F 4
ol oA ApolE AT = JUAAT, 671LoA 1271 Alolell= HA

coated YIZFEO|A ZHFo] FEutstA SUMEHE AS HIAFOEHA A+
712k A% sk Aol R
2 ATl E A7 FAAEE ofyl ot Al HA coated 913
oAl 2F T 4F T JolA = FHEo] ZH7; 49.86+2.63 0+

O 78 4FTNA U & THAES Kol 3o F Hol Azlo] 1‘5"01] W}?Jr =9
4R FrAe] FXEHE ow AztEd

HA coated YZHE= HPJA markerse Tdo] T7HH = 5o FopAlE 1

o] A Q
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SHAYE HA coated YZEF AA|l Alghol] A YHEAS wf 3 HA AlHY W
shol Wl 27k ZABEY, o]z Qe B ApelA AT

= B7ain U] maAel daldE wde] Hi 2l
HA conted 1mREE §relolAs ksl ARels FeolA 200 o4 W
AR A, vFA A A1) Aol gk 2 wEe] L Abgo] e
sha ek,

/\3 ey

°] %‘345 Al }9] kol wel HA coating® 37} F7kghohs <], HAZF

==

=T x

A=A %Lio}ﬂ = ’F I %LE]_M%) HA coatingS #Al& oz &34 o]
Qi B3] AHA] Ao A ;Lixq Aol AAE =1 Ao x] A s HA
coated EF B Eo thgk A= coating®] 53 E Il particleo] FE]Eo] o
BE head’t MFEHE A% wATn Hustg P, of eldx AWd HA oI
T E A coatinge] 39} HA particled] =<sllflo] EAl6k0al, Ao =
Zagol 15A0] duta ¥ aE et

thel] AdiAEol] o] @ HA particle®] @228 coating?] & F-9loA &3l&
oF7]3F = Qo =W HA coating particulate @439 EA|9} o] ButS 9

EAE do7 4 P,

o] Aol Ao} Zro] HA coated YEZHE: =2 AESET AF 27] dANA ¢
T EE ) EAES o]F = Zoew HUtEY AT|te] F 4713*}01] of 3 A1
v oA =k ofA 7} Hollth B AFoA = AdEUE AF T AHF 27w
Aol Ao Zfzte] A= 9 & FHEE H7Fste] HA coatingo & J‘if’q# 72
A Aelek AZTFEI} smooth TAL AT ERT Z7] A o] 4519 tt=
AL AFsoyg A7t FHBAS B JdZAdE AEE F7F 9 HA

coating®] Azt Aol wE Wz} Hol el o B dAH, 5AE A7)
A g slele Alsdn
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B Ao E AdrogA 2 0719 HA coated YEZHEL} 207 A
0719 smooth HEHE YZHEE 9 stotzol AdHe & =
wshr] Ak AdolA o 2 ARE Al

= &
50.32+4.35%% HA X¥ YZHEqA & JZHFE-F FHFE&S B &
AH o7 fFogh ztolE BT (p<0.05).
2. T2 2F A o] AdT(HA coated implant, 2 weeks)¥ ZF-F-2F 4549
S (HA coated implant, 4 weeks)olx HUZTHE-T F
49.86%+2.63%9 56.90+3.18% % 2570 Hl&)] 4FToA ©] U=
o] Fol Az Ay wet = Aol FRowH %ﬁl?ﬂgi ol Aol
B3t (p<0.05).
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surface implant.
8 a : Experimental group at 2 weeks.(Villanueva osteochrome bone
stain, X15)

8 b : Experimental group at 2weeks.(Villanueva osteochrome bone
stain, X40)

Fig 9. New bone formation and ingrowth of new bone was seen
on smooth surface implant surface.
9 a : Control group at 4 weeks. (Villanueva osteochrome bone stain,
X15)

9 b : Control group at 4 weeks. (Villanueva osteochrome bone stain,
X40)

Fig 10. New trabecular bone of lammellar type was seen around
HA —coated surface implant surface.
10 a : Experimental group at 4 weeks. (Villanueva osteochrome bone

stain, X15)

10 b : Experimental group at 4 weeks. (Villanueva osteochrome bone
stain, X40)

Fig 11. Implant—to—bone contact percentage
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