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el % HERE dEe A4 S84, 44 9 e 9 dugow
el Ahg ABVE AmE Y A 4§ (

2013; Lautenschlager and Monaghan 1993). 53]
o] AL AgAow FXxAI Bt A ST}
detze AddeE ngee A9 5 9l

Wt (Wang and Fenton 1996). 18 ol% EF3tal dF 3z}l Al Ak

rlr :\o

UetU+= A ] 55 AeE 852 A3 dd=27] wkgoly (Siddigi
et al. 2011; Sicilia et al. 2008) HMAF2] F& =& %W X2 ZZF A9
v A4 B9 AuA As EAE HEE e HEly 9 S dE

2]

o] FAHCoRE AAAY. 53] THOHE A W A2 F
T A Aol jlo] olF A vE AR w4
t} (Cionca et al. 2017; Wenz et al. 2008).

Aegts g dupdat FARgE M2 Afdlo] kst 23] JIESTE
FGdA A F2E FHE HE&HAt (Conrad et al. 2007; Land
1903). vt st g=o] v At A5 544 A $134d o
=0} (Papanagiotou et al. 2006) ©]&|3dt HeFHS HsE e =2
oMt AE7E A NRESI T (Cavalcanti et al. 2009). ©] & 5 A
23Yole= An A S AEsHA Al o8 zds whal
(Ding et al. 2018; Cavalcanti et al. 2009). 53] =4 A 23 Yol o]E
Folvt wtaulgd o] o]2RbAHol & & AAsAE HUtete A9,
HigHy ExdES BT dHzE AREo] 7lestth (Hashim et al.
2016; Sedda et al. 2015; Manicone et al. 2007).

Y-TZP (Yttria-stabilized Tetragonal Zirconia Polycrystal)™= 3~5
mol% Axe FHor e 43t o] EF(Y.03)s Fiste] F-E4o
2 HAstd AWAA FxY A=sYotE owndrt (Cionca et al
2017; Piconi and Maccauro 1999). =3¢t A 23 Yot} @] Y-TZPE=
AASA I HrE S A2dME dd e dE FA7F 7heekd, 39

JPI



S W dAMH AR A ol(phase transition)E F8 24 e
d oyA F 9 F3 BEAES st 3dES BA ST (Osman et
al. 2014; Karakoca and Yilmaz 2009; Kelly and Denry 2008; Akagawa
et al. 1993). o]= <ld] Y-TZP+ ‘ceramic steel’ ol 54 HE=Z
g WntRAd Y =& AEe VA4 545 7FXIY (Bona et al. 2015
Ozkurt and Kazazoglu 2010). Z¥o %= =& 33 534 5 X3} Y82
A 7R = o8] ZAH oz 2d] (Ding et al. 2018) Y-TZPe} #A3 <
EUE Ao+ dA wig @de] Mg lew o= CAD/CAM
(Computer—aided design and computer—aided manufacturing)®] &3}
e UL 753 E 2 Qo (Mivazaki et al. 2009; Aboushelib et al.
2008).
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7hA AR A8 EEola VER

A geket 4 7ol ZhssiAlth (Davidowitz and

2011; Miyazaki et al. 2009). =3 CAD/CAM 7]|=2 CT dHo|H

of A FEHEA ASTE A Y ol dAd Hag AN A=
=l

2t} (Esposito et al. 1998). Mishra % Chowdhary+= 3= 2~of 2]3k

A dol 3 24 Ul B3 AlX IJALE FEsta dETHES &45 o
ozittar B gt} (Mishra and Chowdhary 2014). webA Ad=HE 2



Y Aue] o2t B4 Hadel 9y AFVoR AET P4
o % "ast 9l
9, WA FA AY TREIS 488 49 ATIE AY A

H A =
AZHE YRRl A 7]1et= wAHe] St 983 IdSHE 1 AA
= A (HivE)e] FdEjet 4 13 o122 (Pirker and
Kocher 2011) & =2 A Alolo] zt=o] AL o]z <ldk wA &

3
T} (Sugiura et al. 2018).

o wAow 2 Pl

FFs m A A
Harris 52 7ol 134 X 3&S A&t A ATE S8 =3 ¢
ZTE Atol9] 05mme] FolE FH4F HFTES Hormd F ASS
AF 3 (Harris et al. 1983). Carlsson &< E719] A& Z+zteo] #
ol T2 AFHEE AHIS ul & =ZAE Aol o] F&5F
1/}/\}/\% Ato]l Fzto ol F/2 ¥ (bone ingrowth)o] © F5 3 S

gol3tt} (Carlsson et al. 1988).

olo] B A= ="d HA glo] FA A¥ol rteeta vA FaE
=0 27| A S AT F Jd= MES vy e R (Anssari Moin et
al. 2017; Pirker and Kocher 2011) Mz 29 A& A &Kt}
19709 %= Hodosh &2 /¥ %&Ed A+ Ad JdFHEE 27sHS
1 (Hodosh et al. 1969) 1997d Kohal 52 %ol wx]ele] X A
A9 Huw JSHES AU A9 =#Fe] FA4H
(Kohal et al. 1997). ©] % 2002\ Kohal 5o dAolAe] =& Ag&s
¥ (Kohal et al. 2001) & F ®HAZQ X5 WAooz zg /A X

stth7), # <+ CAD/CAM 7|+9 @2 (Davidowitz and Kotick 2011)
trﬂuﬂ o) }\1-

Ao AL k. Pirker ¥ Kochere] A-olA x| A
Ay JZHEE AnAY 7T HQd SHE FFAHS B oyl o
2F oA L FRE] FHFo AFs Ao=E RIHEJUTH (Pirker and

Kocher. 2008). 201211 Figliuzzi®] LAT-ollA 500 ol g et w4
bl A2 AR Ti6AIAV FF L=

FAZAL 713k oy AE AS7F §lla, WAL AR
AZTE F9 xZFo] 433 Aoz HIIEAY (Figliuzzi et al. 2012)
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APdsEY A= CT 293 JdEFE A9 A 22 AlgHdn vt
F % A droperidol¥} fentanylS &3 X EA] 02ml/kgS FoIstS
. vt fF =% zolazepam 10mg/kg®t xylazine hydrochloride
0.16mL/kg®] ZHFAE 3] T, olF NO:Oy (1:1.5~2)%
isofluranes ©]-&3% FY XAHo= mHE FASAT wEH F 1%9
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A5 e T FHAR SHo] Hastd dHE HFE dyst
Aok HHS dolg = 3D AF5S F3 STL (Stereo Lithography) 3
2oz Wgd & U AE (Dentime)Z ATt g 7Hg Aol
Azzyol E55 Abgste] A2 AdY JEHER AU, (LH
2, 3)

o

=
stol

#et7] Slste] AAE JERES M

o] ;—ET_
YA, FAPAAEAR H(SEM; S-4700°, Tokyo Japan )R]

oo UU

CT #EgollA A&3t Ay A Aoz nHE AP, F71=

1:100,000 epinephrine®] ¥3tH 2% lidocaines ©]&3te] =4 vl# sk

o HS49 &F e AFAES HAS A vy AZE JEHEE
1

g wAsh Bl 212k TN FA AFRA (19 4, 5, 6)

6. 3| £ FEAZ
12?;— 7‘4}01] ] -2 7‘*% 74?1 % sodium pentobarbital 100mg/kgS 3} %
S ddste] EE5S AFHSta, olE 10%9]



7. micro CT =7
W3 A= micro CT Al 2~¥(Skyscan® 1172, Bruker, Belgium)& A&
sto B2 ket 3 E9 trabecular bone TE FFE 5T (1€

8)

TG EFoA LFE GHIEE =2 Ao i ¢IEE FEE
50%, 70%, 96%, 100%°lA Ao 2 o Esidnh. 2FoA
Technovit® 7200 (Kulzer Technologies Inc., Germany) #Zlell Zuj&}<l

=
Macro cutting @ Grinding 7% (EXAKT 310 CP® series, EXACT
Technologies Inc., USA)& ©o]&3le] AdEFHES FAFE me apico-

coronal planeg AW}ttt o]F wtH o g dAnpsda AFEH FZ A

A& haematoxylin®} eosing ©]-&3te] AAM3FAT (29 9)

9. BAEA

A= HZ2EE 98] 10719 =2 Alds FA9= A9, F
Z 24 3 AF zo| A A AT A2 U(Intra-Examiner) 21 =]
e 2AASEH Hr7tE fd vl A#AlS(Intra Class Correlation)
£ o] &stdith vl AT &Y HeE 0% 1 Alel2 AFE =T =5
= 9 =2 A @ gsEn 2 Ao B4 A= 0.8900)A]
095 M9 W& =2 AFEE e AT
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E 1 oW279 sefel A2AVY A=z ol JFVE 49 ¥ BIC &

BIC (Bone to

HZ2Z4 H3 -5 A A *
implant contact)
1 R 2d 18.54
1 R 4m 0
1 L 2m 45.77
1 L 3m 28.49
2 R 2d 23.11
2 R 3m 4.5
2 R 3d 18.27
2 R 4m 26.48
2 L 1 0
2 L 3m 39.24
2 L 3d 27.68
3 R 1 5.67
3 R 2m 33.25
3 R 2d 27.24
3 R 3m 12.15
3 R 3d 7.28
3 R 4m 43.24
3 L 1 0
3 L 2m 0
3 L 2d 8.24
3 L 3m 24.26
3 L 3d 0
3 L 4m 37.24
B gk 1872 + 15.19
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GE gl Ft <l BIC g2 187152 %
= et ol Add A7 2 A dTelM Bad dwbAl e
A2dYyol dETES BIC #3 Huds w 92 F5o 23dgd=
o 4= gt} (& 3, 4) Koch ¢ Aol A= one—piece A EF Lo} o=
BE A9 609 F ¥V BIC/ 50.11¢1745%% tight oA Lhebuko)
(Koch et al. 2015). %3 Thoma 5¢ dTolAME= F+ 7HA & 79
one-piece AZFUo} AZHE Y two-piece A Z2F Yo} JEHE 77}
S 6utEle HlZAe Ad % BIC #e 4% Z¥, BIC #2 747

84.17+25.07 (two-piece; bpisys.ceramic®, GmbH & Co. KG, Germany),
87.71+25.07 (one-piece; VITAclinical ceramic®, GmbH&Co. KG,
Germany), 785841726  (one-piece;  Ziraldent®, Metoxit AG,

Switzerland) &2 €15 It} (Thoma et al. 2015).
o ATolA Aol FH] A =aYol dETETE 7|EY A8 A=
Yol dZTES AT Ao}t FoleA yEd o|FE va Zo] F
wokth A, JdETVES FHALIE S5 oo AT
AHEE AETFES] zHol Wy A AfE HE 27 AL FHo W
ooz g 4 Q. A8 AF-E(Sennerby et al. 2005; Salem
et al. 2013; Shon et al. 2015)°A ZW ZLEE F43 dEFHE=
machined 9 &ETEQ} Hwste] 7] =72 A vl &o] =A YHEWH
Ao 2 BRuFArt $H Mihatovic 5 A2 T2 1W AZE 59
A= W BH F2=7F 7B =2 w4 BIC ol M S As
skl sttt (Mihatovic et al. 2017). 3 Delgado-Ruiz 5 M=E2
a

2~E3 one-piece A 2F Yo} dEFTHE| microgroove HAFRIZEA] 28
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Abstract

Osseolintegration of immediate
root—analog zirconia implant in the

mandible of beagles

Kyeong—Ah, Kwak

Department of Head & Neck Anatomy and Imaging Science,

Graduate School, Seoul National University

(Directed by Professor, Young-Seok Park, D.D.S., M.S.D., Ph.D.)

Objectives: Immediate root-analog zirconia implant system was used as
alternative to solve the aesthetic problem of titanium implant and the weakness
of current surgical concepts and implant shape. There are various factors behind
implant failures, but we focused on implant design which was needed to
establish the root—-analog technique designed to provide primary stability. So, the
aim of this study was to evaluate the osseointegration of immediate root—-analog

zirconia implant in the mandible of beagles.
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Materials and methods: The mandible of three male beagle dogs was
examined by CT scans and then the 3D image for imitating natural tooth was
reconstructed to fabricate root—analog zirconia implants. Each beagle received the
immediate root—analog zirconia implant at location of the premolars in the
mandible. After 3-month healing period, Micro CT examination and

histomorphometric analyses were performed.

Results: The immediate root-analog zirconia implants were inserted in a total
42 dental roots and seven implants failed. After 3—-month healing period, implant
retention showed success in 35 root—analog zirconia implants, 23 of which had

an average BIC of 18.7+15.296 and the osseointegration were confirmed.

Conclusions: It was found that the average BIC wvalues for the immediate
root—analog zirconia implant is lower than those of the conventional commercial
implant. Further study need to achieve successful osseointegration of the

immediate root—analog zirconia implant.

keywords ' Immediate placement, Root-analog, Zirconia implant, 3D
scanning
Student Number = 2017-25912
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