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19609t TR E FF4HE olMe 9 ¥
AN 23E $i3ld AN EE YZIES FxF
Atold] AR A¥zFo] EAFA ¥T ol&Hl
Z53e] FMdo] A1FH Y54, Branemark s
o] 23t Ao AME EFFFA YZFEE
2F9 A ASHAE T YZHE X 5.9
HE wWErin glon, B FEAYT 9¥d
TE 339 g3 o183 wiAde 2z e
w369, olgigk FHEAAY JTUE] IHL o
A58t Aile] & wsle AV|Z2 AR

ZA9 Hf FF4 Jd=BEANE 448 2F
ZHo] JEZFEY FHFT Alold] FAH], AA
zlote] xFQAuet FAEA RYEE BAAA F
o Agsinz, o F4do] ojFoirin 7
oo, gy ol dAAE A Fo9 A
A Az NFAde} A V1S ke
ZAE e y®, AF=AL 5T A5 Fia
22 Q% F9 FxF WAl Bo] #FFHAR*
0, AnHoz ol T HF FIY dZIEE 4
Aot B E .,

Branemark5¥& 71EQ Af8 A NA tita-
nium optical chamber® 47 AAE 4 glonz,
7]l A E/3Fe] 7HsdE B IL, Albrekts-
sonE¥3 Brafemark$9& FHFol@ Aol
Fz33 5L de JEJAE FHA JiFF,
TR AR 4ZL ezt BT 2F
%%2}9’] %55.9.26.34-39.40-70-73)’ OE]E%E zﬂiq /\giﬂ
Ao ATkA A|EA| Fo] AP0 wx)
A YT FEL o™, WA XA RO Lo
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A B A7 AgHU R, o2 T AT oty
YZZJE] AT ti A7} nlAH onjees),
A divkre] AgrtEo] ofd) 9sld JZPES
o]4&ti glct.

Y YETFENAHE JEFES} dxA, g
3 YEFES} FxF 9 Aol A7n, o] REEL
E5 A=ZFEY 4T F28 28-& g (AL
JZIEE G2 HX3 A= F3o 2
R =2Feg PY9ue JdzIed= YB
3 §7o] ). JEE dx3F0) YEFE
93] FiEojolyt stEAoNY} Ao ARES
WA & Jom®, ol Y3ldE AdRots} &
A BAE FAE 5 ook sl=dl, A HHs
LA Z3AY FAE A ole AHzF o) shoz
olFHm, AAFo YIIE AANE =8 N
Hoj®, EgE Ag xYstuz, T
YZHEE 98t AeA] 239 48 FolY)
A3 AAE Foe), JEFE A=2F AdHe A
3% FHE A Aol BHHe, AXNY T
A4 #a)st oj$ Fasiopes,

YEZHET} o2 o] X3 EFold, HHA
A=A I, a8 T8 o) ALFes
AFE 71%5E 7] Astde FZIES FX¥
ARe Aejrt w$ Fasjepesnm Kolst A
ARA AtAe] BH, 438 o), 4v] Fo, @&
Fole B8, 33 457 474 HE=, ¢
ZHAEE o]2F dRE AAEL J1eEE mE
A7l REAXRE W] 9tk 2y, oj4"
U HET} FFdA Aute] NES Y37
f3ldE, dZHE FHd FP40] dojd F e
ol=Axa L WA E Fu, UZFE ojA%



Neg 77zt AAE Agte] A FE¢&
% 4 9it}h. Brunski®™ Pilliars®e Z¥Ao]
ol Fot YZFES} F9 F2F Alo]9 &
YL Aol 89, 27 355 4 4
e FA5E Wt A9 HTel 4A 3
49 4 Juvia dgen, Adell5VH Branemarks
We AZFEF Fulol o]AF F, &4d T2
N2 S Ad NY= = A7IE oA
6714, 3olA 4/lgoleta stgen, I 7i3te]
A3 Fd BPES AzFo] sFesiga sl
¥l o] Deporter’s®# Keller5®& £71 A{713
o] AW 7|5& JlEdx "ok HIg L,
Ducheyne5?# Clemow3®& F¥ejael =3
EE o= AR A{AZIZ AU, 3] 7]
53 AFo) st dojutrz, 7l %S 3}
=5 R YL FANZ F dde 7E
Ae Busiqg.

ool AR YZJE o] F RAFo) 27]|FF
4% 7153 o] IHFE WA, ¥
F9Z9 F4& FANINEAY ARs), YZJE
s} Fatole] Adel oW Wz} dojueAE
FE3, YA BAAES] RAG A7) A
Ez24 47149 B4H8A g el =
go] JuA, A7 3IEF o] o] E JZFE]
1%5e ¥ F Ae AR F2E 274 AFLA,
J=Ie9 FZI9 AW ¢ F9 L FH
dn)7, FAMAA @), ¥4 AvRFE T3
FZY v v AAE A7l olo ERaude
ufo]t},

. Az o gy

o

1. dExiz

APFEL G7H7r €438 UEd AF 15kg
2)e] 47 vl E AMSIIIE, YZTEE A
o] 3.5mm, Z°]7} 8mm?! titanium plasma spray
coating® hollow-screw3 el 9] ITI Y ZFE(Strau-
mann Institute, Waldenburg, Switzerland) 2470 &
AHgEt e, 715 JkE] g AR TEREE
Z& A9 Zol7t 5.5mmed A= FehEg =
A8l ARS-EIR T
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2. Asay

7h EA 2 YTIE o]y

AYEEL kg9 30mg2) Entobar®(HEAF,
) E FYFAs AAnkHAAT L, A8E 93y
2% Lidocaine HCI(epinephrine 1 : 100,000) £ 32}
U3 A3, 4 2TAR AT &0 F,
U39 7153 3F € 7] A% AR 7R n
FAAE A1) f8id, 29 AdRY L A
Q& A5k, 3t A4S A3, 4 £TFAE T
g F, 749 BAE 93k Acopex®(H3H3,
) AUFAEY. EA9t AfE 165F
FLE €39 Algdte] oA A71E WEes b
Halo, Aol X Y X2A A4 e
Sz AN, dEIE AZFAlY QA Y2
FE A3, 4 £2TH &9} R 7 14Y
E% PAE ol4sx, MY FE 30 BAE
B¢ ¥, A H healing screw) & 91X 21711,
74 HAE 918 19 500mg2) Amcillin®(F2%,
)& 3L SSFABIAG. A VIS 5
g3 wEe AFHA e Uutz<d se Holg
T35t

U, AR gz xe AR 3}

HEZ9 Yejo} HARs A4 dad 73 F
Ae GEge nHs MY Rote} FUAS el
BHIEL AREA ¥gsten, 7193 e ¢S
F UAEF A9 27 Do/t /A ITIS A
WAE AN F, A ¥l A AFE temp-
late® o] 834, L YEIE A 7ITAY AL
Aol GEE UMY D. A 1+ ¢
ZPE oYX 65, 4F I T 12FA AQAE

28 1. 715E ¢ F =S QEEEd FHD
A3 T=4 248 ¥



FHEP, HRITL YTTE o]4F JY F8
AR ARAE FHAEHA gen, MALY K
e gol7] Y8l APFEviG Y=, 4¥
12, 48 ITe WASIH2E 2).

@: 10 o1 1@ Oc 10
Oc 10 @1 cO Oc 19
onr ¢O ®! cO On 19
@1 10 Oon 1@ Oc cO

C: Uz

1:4%8 1<%

I:43 I+

g 2. YEF, AY IE, AF T WA

th @A Fo

718 BZNA EF2F0] YA AVIE T
87 98k, M2 YAHE FERA A,
¥y Anj4F #ZA A g &4 3
#3-& JERE Oxytetracycline hydrochloride(Ter-
ramycin®, Pfizer Co, &%), A4 ¥4 Ushlie

Alizarin Red S(Junsei chemical Co., Japan), *%

8343 JERY = Calcein(Sigma Co, U.S.A)E &
MU E kgT 20mg¥ AME-SGon®®, O Aj7le
UETJFEEF o]4stn 39F, 1Fn 4F 1T
AYAE FFspr] 1FUYHRE W] 2F gFHo=
A FEAA BT 88 E AHFABATHIE
3).

2. 48%E 4 2 YEE AF

YTHE o]AF 185 Fo 7 HAPFES 34
AlA, JZFES} 93 =L block sectiondts,
70% ANELo] 179 24¢ F, Bone trimmer
(Maruto Co., Japan)AolA diamond diskE ©]&
st JEFES FEHL wWE A BEoR oF
B8, w2 33 9 ¥3F du)3y §3E, vy
A FAHEA Er7 4F8 9% AEE A
L=

(D. 3% a7 2 33 @33 43

O ET FEHL 70% e 393t 2 &,
33 @By #Fe 43 Villanueva bone
staind] 3¥UZF AHIA2T, gL FEE A$
21718 &g 59, polymethylmethacrylate2 ¥
w8t 4093F 37C F271olA AN ¥, BxA
HY71Q Crystal cutter(Maruto Co., Japan)& ©]
231 200pe] FAZ Hdsta, A=lr1 Hard tis-
sue grinding system(Maruto Co., Japan) 2.2 50u<]
AHE WEAT. £ AADX o} F9)9] AdxZ ¢
Blo} 2P AHE BF3}7] 3t A 247A] 9}
UHZ3& block sectiondte] Xotel A& & ulzl
PE WFOE o|FEH F TYT PR AEE

—16 0 6 12 18 weeks
I7;/ |."l|i,,',1|!"r|!‘¥l!’
T A * o T A f C T A
Extraction Implantation Group 1 Group 2 Sacrifice
abutment abutment
connection connection

Fluorescent Labeling Markers

T © Oxytetracycline(yellow)
A : Alizarin Red S(red)

C : Calcein(green)

ag 3. ANy 43FY B R FBFA] FAA)7)
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A &3t Vanox-S Research Microscope(Olympus,
Japan) & ©]&-3td #8 9 HF Hu)FH #IAL
SATHAR R D).

(2). FAHAA du)3 3 ¢

o]FEF UnAE EFRfEe FAxE I3 9
3te], 70% e 1F:AL 1Y F, TFL Y4FL2
-8}kl isoamyl acetate 2 X 83ld, CO, liquid2
critical point drying® ¥, gold coating3}| JSM-
T220A(JEOL, Japan) 2.2 FAHAA Au]F A #3S
3todet.

I, M&znnt

1. ¥% snjdy 4AA

7b. A A ol

AFdE g2t A48 274 (sulcular epithe-
lium)7F 349 Gunctional epithelium) el 2]3td
Heg—vetd dZ%(cemento-enamel junction) 7}
2] o]ojA]n], 2 3Pl A AxA7A AFE2(con-
nective tissue) ©] $1X)3}9, Wet A X)xF Alo]o)
2% A (periodontal ligament)”t |ZEJTHA}
AR 2).

.tz

Az 3P o]FE #IAY F fUNE, Y=
UE Fie] g9t S T3 Aol H T}
o7t 1 AFAHL BFEFHULeH, 2 i 2
Fz3o] R, dForxe AFRFHo (=4
7R YAk Ag FFY & JAAFAERE
3). HAF(cortical bone) H#Hol AT BRE
ZPEY FHJM SHFE BFY F ARG
AR 4), 839 $FAF(cancellous bone) FHoll
AXF Jd=FE FAF(hone trabecule) E0] #*
Zd o] FAHAHMAARE 5).

o d4¥ I¥

A zA e 3 olFe FFY & UL, W
Aoz XTI AL FFE BYou, £EF
299 F2F7) di2d Hste gol F7HE UL,
JrxgEeo UL w £z YHE AL
2 5 UYL AIHRE 6), ALFo] YZIAE
EAS g/shke Ag Y 5 AU

2. 49 02

Az st olF e B|AY & UL, AW

Aoz 48 I¥% A e Bt

2. FARMR #i0lzy oA

7} gz

UZRE FR9 298 #9o 2g=A 4+
ol JZIE FHs PP wIHe] AAR
(MHRRE 7), MEAEo] JTIIE FHd D3
FEHH e AL £ £ ANH(REEER 3),
FAE F9]9] 24FE0] JEIAE FRld) 2250
A= g #HEY F ANFAREE 9).

4. 48 I

Aoz d2TH fAIE FIE Hiod,
ELF7L dETED Bo] THHUL, YZIEM
A9 Aoz MIHuer, £24F F99 9=
¥E ®Ho] ghe AYI 93l JAE Ae @
2% F AAFARE 10).

4. 49 I<

Y 179 FAE FIE Bon, $2AF %
#ol AAE JzJE spPo] Ao JAE B
=7t dzTEte SHEded, 49 1T v
st At

3. ¥¥ o3y oA

Aoz Adxjolgd vlEd WAXFE, d¥
1T, 48 HFNA 338 Jehle 23 S99 (se-
condary osteon) 8 A7} F/}HUR, 2 AVIE
AR AN

7h. AdX ol

g HEgs PRIV oY, AFHol Fod,
7=t 3~4F9 A4 F3grL St X
ZAE A AFAUE we} SUERdAx] 92
He g € F JeH(AREE 1), 93 B
XM gulstd 3 Jeple Fe FHALY
FRUE FEE F AU, 2 A= B¢ FAA
on, iR FBdrt AN 4L FEE)
AAAHAARE 12).

v dizd

Fuo A RpAx| ol Hldte] 7HF o] Wi,
AL TRY S YE4~589 A3 FF W/ By,
A& T £AYR AT Yreiyg Y
Zoz EF=fHe A2 YEgoUd(ARRRE
13), 4% AHME Fout o) Nzg Z

a2



e onjzle A FFGUE FRIALE FoR
Rg FFY F JAHAARE 14). HIZ 79
e FHAAE T8 SA A dF7H M 2~
529 494 FFrt FHFHN 277t 9P
A e, 2 27 AdRolERY AN (A
ARE 15), P&H AZo] FAIG FFE XA
(AHRRE 16).

By ME 5~629 A4 ¥JUE gAE
248 ¢AYE JAZ YRA SugEos &
5=y o2 vehie A& 3 4 A2
AR 17), WA F98 2T 7+
Aoz gy FFdE LY 5 YA
BT 18).

o ¥ I3

HzEde g8 RE A¥ 179 Z99Rs
Tt QJEPEZOZ JAY AFHo W
oA 5~7F9 HIL BT FIE Hole
2% FBO7} FAE FAG SAMUE AZE Y
Hojx ZFutZoz FAA=RH £032 e
So(ARARE 19, 20), HAZ FME A%
o2 ¥ FIHA 2~3F9 FFWHARET
21), A& B Aol Bxleia Ggd Fel g
5~6%¢] ¥R/t AYE TR FF IR
(AHRRE 22). £3F Rl AN YZHEA
w253 B AY FIoR FYP3e 5~7F9Y
A% FFRE BIAY £ AR E 23). A
wEo 2 YxFd vjste dA3 Bipsln gt
o, @& $9 ¥3drt FFIAAG.

g, A4¥ UL

FouR ol FUY YR A vehte e 48
129 AR E 24, 25), HAZ 24
GAE Y=FE AFA 3~4F9] FHSY ¥R
7t AR E G olFo T kAl &4
2, FAY W22 A5 o2 FIEH
Vet o (ARARE 26), $AF FHdAE 3~4
Z9] A4 2 FTAYY BN E Bole F&FE]
AEIE W F£Hoz BIHo e AL F
28 5 JATRARE 27). AvFHoz HY I
TEth FHAelxn A P FALY FAd =
Z¢} 717 AYed, dRervs 843 F7t
Hol Atk

o

V. &2 9l psE

0

S YEZBEQ] AFF Lol FUHEA, 7T
o A FRANE A=ZTE] J)TAELe,
FAEY, YEJE F9 A2 A% e
Az & F eng, JEJES] FxF AW
T2 FHZF] AFoE YEJE oJ%A
¥kl ddte tL A3 gnxt e &
F71 BANLH, ol FEAYS T3 AFolAT
7538},

Karagianes 572 YITFEQ] 27| Ao AV
HA 4Fo] FFFHoH, YZAESL F9 223
e YL SIS Eigvn Busiya,
Deporter 523} Wolfe5™-& YA E)7} 27] 2%
o] L3tnz FYHol Z dojut o3y 9=
HE Hgetin sger, Babbush'’e YAHY
He AZTEE AR o4F F4A] HEEY
Aze] 7hsdicin . £ dddMe dE o
ZEE system©] H]Et] FEAO] YN, plasma
spray coating®] X7} 7500, JTIE bed ¥
BA Z £40) AW, JA=ZJE (Ao 297 Fe
ITI®] titanium plasma spray coating® Hollow Sc-
rew3 (W71 91 YAl ) AZEE 249018 HT
AFol 15kg?l 6vte]e] A ARg-3tch.

AZHY B Y=ZJEEZ YT 24AF e,
UZJE o4 ¥ 27 F7E Q3= T2
&2 DT #Af7} o] FolA ok srke Fojn®,
ek ol ¥ HAE dn fA ST Ausa o
ZJES] F9 XA Alole] AW Aoz
T o]F7t dojut, A4 2= 93ty ¢
ZFES B8 MolA B 7FEA0] FolA|unsnm,
25 AWE 34 9ot AAX ol M= den-
to-gingival junction®] X]& & X|o}e] A7) T2
FREND, QRT3 dEtd AFye] 72§ =4
o] Aotg & AL 3Jom?, FuZ2Z o) hemides-
mosome®] ]5te] WA w= Abo}alo] B2ty w®,
2 &o] Al st et Rigsog &
#2121 AVt o]FolA, FEFHo|T AFY I
F& A, AT Ao AT FE 7]
22 YEZJE F9]9] AR F A GFHE] Fgol
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ZAd Aol Ao} FALSHA w9 F& Y2 Ve
o B30 (attached gingiva) 2l ¥l Smm
ojAolojol A717te] AFd T4 Aoy By
peis

ITI 9= HFE2] 9ol Branemark system2] 2
@A FeugPae g2 13 A QERES]
neck ¥7F FAW =&=HA &, X§ 27
X &o] JEJE FHd WL FHHe AL F
=310, 23 ££¢o] vlE AYAE FIAE &
omz, Xz Afd 1A AlZke] 28
gx getha sdgou, 13 FEA YTIJES
FANE =2 AL, FEAle 3% &4z
A% Jd=FE Foo 71U HArt Erbsst
Ao zo] sptog o|F sHeAdel Ut

B AgdMe 27)d 7S 71 48 18
ohJz}l, A% v YRT 25 a9
3 olFE BAEA ¥R, ETEHYG AR
3]8] Zo]7} AARetHY AL AFTE F UA
Ed], Melcher®& QZJE] R3d 3] 24 o]
Adxjole) A$-EHT AA FFEo|, JZJET}
7VsA o) AL HFE BAE FAS e 25
Zo3 gy T3 AR (22 A% Foe
FFHR grevl, G¥FolAe A Pt
AgzHo] AXRZET ¥ ESAse g #FY

Cutting Reversal
Cone

Folon, U BEY ¥3 An)3F 2N
FYAgo] FEAHoFE JAE AL AT F AN
=0, ol ITI Y=FES] A9 13 £ 7%
g A7 B R 279 YA o) IS wst7)
HZojgt AlRErt. AWPoz PF Xz2Ao) A
2o ¥l ¥ AL FIY & JdEH, olE
stote] sReta FxI} FRNA HEo2 AR
SRV 7L AlgEH, 7%F 859 5
2 A7 Az 3P olFe AdAge ¥
28 + gl

Al E2HL 47l 94, 28ln A9ey
WS #EE F9 &5 L AF) st Y
o] dojuln], FAE Fz2IL YATL AY
(bone remodeling) ol &l3te] ¥ QN wigglo] mA)
go®, YA x7]e] Y4=E woven boned
AT 843 A 7N5E 928 & JE lamellar
boneSZ WiXEw, 1 7Zke iEF EAV} 65,
M7} 125, Abge] 18F2 1: 21 39 v|gojrpenaL
@, ol HAFL AX YA F2AF vA%s
Ad, e FRAZ FHYdHa, Ee =43,
EE 715H AFE B F2AL AP 9y,
7159 ANE FA gfor, ¥ JAF/T A2
FzAor gXNEgeD, YL wIAR 2
ZA L] AL 27 Y e EAB®, o

Closing Cone

BEY 94

EF47 Haversian system ¥4 Haversian system €4

a8 4. el APl Lojve 3
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FAEI} E2ASE Fsm JAPYHE  cutting
cone®}, Folo] Y@o] FAdn FIFHEI 2Z
MEZ R EE reversal zone, 28] ZFAH X
3l M2 F23 0] A== closing cones ol
24} &9 (secondary osteon, or secondary Haversian
system)& FALHREM, olE HAF HYA F
Aoz gdstA 45e 2o gk U
Ehaoh> (29 9).

ZEAYEA ojnl FAE 2T AN A4
E23g FEIL, ¥ Az HYsS B
#3}17) 913k, boneol IFE & U YA} A
250, FAYAQ tetracycline®A = Ca, Mg, Fe,
Cus AETzoz gAo] e oled AF e
88 Zu leng®®, o EAA Cast
FUSA A2 FxF o] FAHE Fo I,
480nm °l44e] mhAelA 4 gFg HorD, I
9ol R g siAol| A A4 P& U3k alizarin red
S}, 520nm Ax] NN HH FFg dake
calceinse] A2 g49 23 JAF=H & IA25
AHgE § 9en, o522 ARFE FoA AAd
Fasl, Fo] FAHE Fo) 3 FEH,
Ago] IAFE ol GASA gol Y=®., £
ARAME AFFES FTTANA FBAA
&3, HAage] Az FIEAR SHEY AVIE
B38 & UEE, tetracycline, alizarin red S, =
2 calceing] AEHF FAE YZHE o] F 55
ARE 27 Foz gAdz FHud FAEA
=, 49¥ A5} alizarin red S7t AT A FA
EX2F A& Y FF& A3, Aljto] 7
HEFE FuUol A Ax43] tiAL7L o] R A dEe]
A5t FAE He g Bol, ¥4 dv|4 & 4F&
Aste] AMg-l7lole FHAGT AlgE.

JEFEL] HAF BAAE Alyld gy,
Adell’s’3} Branemark$'® lamellar bone®] 44
He dotelrel 6719, dtetelxe 44EE o
A BAEX g9 A)7l2ka § ¥, Ducheynes?” %
Clemow s & ol=Axe] X{7]3to] B35 7]
53 AT 3ty FYAo] FAAGL {1,
BlockE$?2 Z7]e]l ¥4 woven bone®l 713
AFE& wod, Y] £3H o] £7)9) lamellar
bone2 2 TIXE}L st en, 19 B gAE]
Z7] 359 7FsA S Basgrpe™, old Az
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B3 @vBE o83, B8 duF ¥ FAAZ
Hn|Fo e e Il A2 A4 AYA,
ol o FAHE AAXNE TR, 279 7)
T3 5o JZIE F99 z23& FHANZ
RAAA, oldd FFAIA AAAY AR}, FAo)
HoE gk ez Aol dojuexE dF
staa} stgich

AL B3 JYZJEE A bE sy =
e griyt g2 Fx3 o] FAdHo] YETE E
Hol| F&s=rt ke ook, Be dnjF @ F
ALRA dn7dE @A dzed 4F N
ohJg, 27l 7154 35S 71 49 I TdAxE
X3 o] dxIAE ¥ HZHo] FAE AL
2FY & AJed(AHFARE 4~6, 8~10), o=
YEZJE oA X 6571 3}FE et SR
wastx] s, 3ol &3] JPE AL o)
s Aoz WA,

B dv|7d s dEe Zo9 K9], fIZ 79,
S 29, $AET {199 FaxF, 2Pz F&
g A& 399 2YAE FEsl] FESAH

o 399 FYANL YZIAEE o4 L)
g ol vjgle F7td AL #EE 5 AL,
3 Axe dz2Fd vdtd 48 1, [To] 8H
slgoy, A AlHdAMe S99 e =g
EY4E e A4 37 FEF L2 B3
AL #FF + AT} Roberts5HP L 3 FF9)
=8 g9 FFL SHoERE oA, &4
07 e L T4 Yol ATt Ba3diy,
Uddstrsmer™= 018 B89 Z$ol &4& ¥
Fostil Mz Fgo] dojdria Rug e,
Tonna?9} MelcherS¥& A4§ 529 A9d=E
FeA 299 &4 Ve EoxE A4S F
O g 71gold, AAzANA 9o FFo] v
olFolx, Zulslel FPHL F=¥ F Uk 3
¥or, Roberts¥e F&A] S| A% &4&
7hahd AZIE F9 M2 Pl 3T ¢S
2P Bug Aoz vRof, B 4Ye Ade
AlgA] ZHho] &8 Wl A= FASHE FUe
T¥Ao] douix] B35 Ao AlgHH, ol W
Z3}7] 3 FER o] FEG Asode A4
FY(mucoperiosteum)-& HF3AL, X2ANA
QojuA AHE ReRo]l FYYES 4=



fesicta gz,

HAE 299 FFAFL AAXolE FH 2%

F49 Fert A A2 FHon, FFuis} 3n)
3e, FAY o] A8 o= AL ¢ 5 UKNeH
(AHRRx 12), d2FZAME AdxolFrc} i)
o] &3] AP o, 2 Fulrt FHHo U
(ARREE 15). b 2V)d 715F A58 &
Ay 179 A%, BFFFon Edsn bt
gejo] 5~6F9 FFust A 2 B
B HIR(AHREE 22), 4 79 A$ g
£ JEHE QHA 3~4F ] FALA ¥2u7}
ANAE A3 o|Fo] FAFH FAl9 &MUz
ER3A Jepgen, dAdoz 4y IdEY
TFHHo|x, A3 2 FHYY G Ao}t 2
217k Aoy, Rt A3 F7iH9 A
Fed(AHRE 26), ©]¥E Roberts5?0o] g
Ned AAFo] & FXAL FAY o] L3 Yoyt
EFFAoln BAs P& Holn, AFo] AL
Fz3e MY =0 A3 ZasHe FIFHY
dde BYa 3 A X0, x4 75E
FEE S AE 179 S AW E FETE o] Fol
g FAlY] YFUt BF HiE PO ulFo,
2719 71538 =& SHFL WA g F
FA & AN AT AEE.
FUgRe ZYPYL AAXolToMGe 2
AZIYEE o]4d RE ToA AT FPHS
3 F U (AERER 17, 20, 25), V1SS
7 A8 I, Izl 68 AAsH2Y, 438 I
o] 48 I TR T Felx, A4 # FHYY
3o £ A77b Aoy, HzERoRE
#4358 Z7t50] AU °lE Wolfes™0] B,
7153 AFo] TN FTYPAES FAAUTE
W83 gxshe Afoltt

FAZ F99 Z4F4 Uge F3dE d=
ol Hl3le] AY 1, UM oS BFFFoln
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— Abstract—

INFLUENCE OF A FUNCTIONAL LOADING TIME ON BONE
FORMATION AROUND OSSEOINTEGRATED TITANIUM IMPLANTS
IN ADULT DOGS

Ja-Ho Yang, D.D.S., Ho-Yong Lee, D.D.S., M.S.D., Ph.D.

Department of Prosthodontics, College of Dentistry, Yonsei University

The purpose of this study was to investigate the influence of early functional load around osseo-
integrated titanium implants. 24 titanium plasma spray coated implants (ITI HS-type) were placed
into the previously extracted site in the mandible of six adult dogs. The implants were divided into
three groups - the control group was the implants without abutment during the experimental period;
the experimental group I was loaded by connecting the contoured abutment after 6 weeks of healing;
the experimental group II was loaded after 12 weeks of healing; and the mandibular second premolar
and surrounding tissues were selected for natural tooth group to compare the implanted group. All
dogs were injected intravenously tetracycline, alizarin red S, and calcein for bone labeling. After
the experimental period of 18 weeks, the dogs were sacrificed and longitudinal sections of the bone-
implant interface were cut and observed using light microscope, scanning electron microscope, and
fluorescence microscope.

The results of the study were as follows:

1. Light and scanning electron microscopically, all implant surfaces were well contact with bone
tissue at the cortical layer, but some areas of cancellous bone were not contact directly.

2. Fluorescence microscopically, number and size of the new secondary osteons around the implant
were increased than those of the natural tooth.

3. Fluorescence microscopically, linear and concentrical fluorescence was observed at or near the
surface of all implants, and the bone formation and remodeling of the implants loaded after 6
week of healing were great, and unloaded implants were worst.

4. Fluorescence microscopically, endosteal bone formation was greater than periosteal bone formation
at or near the implants.

5. Fluorescence microscopically, number and size of linear and concentric fluorescence was increased
at the lingual side than the buccal side of the loaded implants.

The result of the study indicate the possibility of the early load to the implant via a prosthesis.
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