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Tmm, Nobelpharma AB, Géteperg, Sweden) 8
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1. 4839 23

APAY 82 B4 (cephalic vein)o AF
1kg®? 20-25mg 9 Pentothal sodiumE & WFA}
ste] AT E A 713 2% Lidocaine HCIZ +
AW E 33 St 5 AR Tt 2FA %)
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1 titanium healing capg &3t od BEe
o) A2 o] FR7F Akl HHEEsE HHE
° 2 478 )23} 2 porcelain healing capg
A Foff 3-0 FHAIE B PRt

T3 Branemark YEHE 87/l CD F+o
2 U4, CZ& A=A AANYZ fixture
AF Ao i AP o 448 w4
i, DTE YZHE w4 Fo) w2 healing
abutment® F7ZA3te ALY FANZ xE4A
7le WPz 1S WY SATHFig.2345).
AP JSAEE EF njA g FolE= 3ot
& ATAAN At PG TR G A
< BUsAn. 225t Zzhe AYPAqAE
ABCDT 1744 9] w4 A& Fig. 17 & &4
2 YAE vz 4 so.



Posterior Anterior

Dog # 1 ABCD
Dog # 2 DABC
Dog # 3 CDAB
Dogﬂd BCDA

:ITTHS - open system

:ITPHS - closed system

: BrAnemark - closed system

: BrAnemark - open system

Fig. 1. Each implant was installed changing its
position.

OO w>»

Fig. 4. Four different group implants were installed
on the mandible of an experimental animal.

Fig. 3. After bed preparation of ITI implant, bone
cores were shown.

3. FAY Fo

‘2zzo] YYHE A7 4XE F3EuA
ol NZH oz A7) 98k 37419 ¥
Fopie UPEE Folsged, JEAE
] Al =4 §3-g YeEl= Calcein ( Fig. 5. Two implants were submerged and other
Sigma Co., U.S. A)g 2533 E We A 3y two implants were nonsubmerged.
Z-& e Oxytetracycline hydrochloride (
Terramycin, Pfizer Co., Korea)&, 4%+

575



tHA] Calceing, 65 %o & Oxytetracycline hy-
drochloride & 4vte] Aol kgd 20mg¥ A=
FARIAL vlAHo 2 APFES 34X )7
1547l Alizarin Red S (junsei Chemical Co,
Japan)E kg% 20mg¥ A WFA} s} oHFig. 6).

Premolar & Implant Sacrifice

Molar Extraction Installation & Biopsy
1 /, ) U R R il ]

i
o2 4 d 1 1 weeks
c T CT A

-5 months

Fluorescent Labeling Markers

C  Calcein (green)
T ; Oxytetracycline (yellow)
A ; Alizarin Red S (red)

Fig. 6. Time sequence of the experiment ‘and
administration of fluorescent labeling markers,
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AEAE )y 12F AHF HPEEES
RAANAN 2+2te] AZWDESYL F9ZAE block
sectiondtiL HtE 70%°l el 347 nZAIH
o A8EEY AN ¥ A BRE 93}
o] formalin® 2 FHFIAHA7)R &t Q9
FEL 1497 43929 Villanuevad A 9 o]
37t AAsIAY 4£°CoAlA dEtE FEE 70%
oA 100%7+A A7 2489 wpA g
A& ol ELE B3I BT AL A
S48 o)A Spurrd] Eujste] 70°CEZ A 3A A
o Zojg 82 322 Ad7]e Low Speed
Diamond Wheel Saw ( Model 650, South Bay
Tech. Inc. US.A)E ©1 839 750ume FAZ
HAgko g Adétal, Grinder-Polisher (Bu-
ehler, metaserv, 100 REV/MIN)o A} 40um S7)
74A] Autstgiel. o] AH-E polymer mountE
o] &3} glass slided] ¥<istn F8 An A
(Olympus)# 33 @9 7% (Vickers)2.2 B3}
At}
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Moz vjA g ITI HS 14 gt n,
HAgoez vfjy3 ITI HS 371¢ Branemark
fixture 17} §-# 222 cover screw® k%0
Ak AEE Branemark fixtureo] AZH
healing abutment% 71 €85 A} 70U
2 39 F9ede Agaze] 5o qglen
AR JEHE FH X 2o 52YEH HA
B0l #FEJHFig. 7). =59 AH4E ITI
HS 171+ F_EE Hgoy 199 nfaxs
FLEE Holx ¥sit)

ALY A0 2 B4 Brinemark ¥E
WEN M= healing abutmentE AZA 3t 7w
Fog A&t AF lte] HAF F+E K
o o2 Brénemark YEHENANE Ay
3 HYE 25 SAM E3aS Bolx] gttt
ITI EAENA = /NS A48 144 &
AE F 278 Yo Q5 E Rl e
AAY ITI YEHE e T3 JZIE 34
Hof AnkHQl WAlY £34-2 3 tH(Table 1,
Fig. 8).

[

Fig. 7. Some open implants were surrounded by
inflamed gingival tissues.



Table 1. Radiographic findings (Number of implant)

No Marginal ,
Group radiolucency | bone loss Radiolucency
A 2 1 exfoliated
B 2 1 1
C 4 0 0
D 3 1 0

Fig. 8. Radiographic view of the mandible of a
dog.
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1. A 3 (%8 ITI HS)

ITI HS 7% 9] plasma spray’} A &HE 2
7HA 2840l =A & Hol glE AE oy
WA Y] HAE F4E B2Y & o
1708 7Y ITI YEHENME w29 2
AE-A7A WA E F57F dojgo) ITI HS 9
& HAZ vidg R AYIFo] FAHHY
AN, bone core’t Y& URY HF
(perforation)e] QI& #9] 283 RAAE F
a&F FAE Holy TPl APFYS BF
g T U .

B z3 9 el BREHR ggton 9
FUE RN JEUE FHd $Foz
Pt ARz HH7t 4N 2AHYYL W
AE FF7L A vy AR 9=

HE &S B2Y F AAHFig. 13-15).

2. B & (44¥ ITI HS)

Mt $hA3] Tsi=e] W ITI HSE 74
A ALEZ YAl & Ho| AU, bo-
ne coreF ¢ AFo] e 9 2R FHR
+ Y% Haversian system$ Zt& sjdZo] &
ZEHUAT. A FRoE FHoz F3}
= FA¥ 4EYY A 9% (fibrous cap-
sule)ol wj A& Hx Jev], 2 ol nf2]x
o FRole wjyH g FRo2 Fy3=
ARz ol AAHY,

el 32 F49e] =59 ITI HSF

CBAE ABFZYE FAZY A&l YU

577

A H o FP3tA FYshe dH2Ho] B
Ao MAZY FFE dojyd AT 1
stiole APZo]l FAHHY Uen bone
coreF-H = Aol Fzhe) HHzAL A Ystn
© F¥AC] Z Hol U Ao =59
AZd £QEE Ml ITI HS: wjAA 9] 52
7HA o)A EHE ARA wo dFATY A
o] A& HAH 20, hone core W5l A
E E23 FHoE d3AXY dAxFe B
ZFH A HFig. 9-12).

3. C & (4% Brinemark YJZHE)

U789 #HHY Branemark YEHEE B F
HAE F58lo] 24l & Hoj glglon E
3 JEZHE 920 thread’} Y= ¥ Y= Ha-
versian systemo] & Wgd AUFz FHFLS
o] F ATt YEHES 3§ fAZo wjalg
F9= 2524 (bone marrow)o] Bo] THFF
Aot Az 9 MAe BAHA Fdrh Mok
o] FEAHOE AIH e YTHEJNE
HEE F9o oztel dFAE Ffo] UYL
U HEEY FFU ANz dyelFe o
A=A B3 2318 cover screw £ ¢7tx =
o] F5o] L&z £2AL B ATHFig. 16-20).

4. D 7 (714¥ Branemark YEZHE)
Branemark fixture @14} 2% healing abut-
mentE FEste] Hu JRz FRY xFA)



2 /WY Brangmark YSHE UIAF e
HAT FFFYE BYon A& AFoA o
7He dEA X HES B 28y ynA
AN s Ao M e XL dRA dFLHE
Bou, I dRoAMe Ay oy |
AZ FF 273¢ o)A ¥yt JFAEY =
o] AR e dF IFEFo] HPgon, dx
Ao Aol BE ZFAHER FAHE ALZ
2 ZTFAol & Ho A& Aol FAHAFig.
21-23).

o2 o] FHZAA 271 FAF Calcein
9] =AAy Oxytetracycline?] 3443 Fo]
FALE 299 EQgR e A2 FFdv)
FHAA AL FERVIE oAt 4L
aze We gFsden F2 SA4FFdr}
FHetn FAgFdc nT dE°] Bk
oy A5 FAFERWIL O FRT 4= U
qom ARE npgto 2 Fojd Alizarin Red
o] A FFo] o FHT A& UUTE IF A
oAM= /0= ( bone remodeling )7} I YF
AL Yujste Aoz FFd9 FHY] BE
Aoz FolA Qe A7) FAFHYT v A
Ao Qe WaEY e #E FAdol

g HAHNen, FFEtgs JEHE
FHe SR A ARge FBdIt Hol
#Z =AU

3o AX, Z71¢ el f$ G g
ovj, 43 A B, C, D #& 7EENE AR
#E37] oA YA 227 AR
Me AAZY A& ddniste Aoz vjdH
o} FP FL w2Yg FAU 2 wFug
Wil A Ao 2o FiAdo] ARHAG
(Fig. 24-32).
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gEn 7 S A=A AR o] Helde
3 3F S P YSWE FHol FxFo]
o 71532 AY 4249 FHZ FY=HH
I e a7te 47 EUZE OA oE AR
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S Aol Bastta syt Adel*e 2
£28L o778 FALLe F&T A w4y
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ITI YEREE A 457 AFFZA 3mm
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B AU x=&2HX T FHEe] doFgn
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5ol 7HA A Fevhe Aotk AA, 2§72
HESt A AR E Fehd A9 ol
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ke Rooh®,
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U etz PAo] dojd F g, X4 o
EH(sore spot)¥} dehiscence® Mool M=
F 3t} o]¥ xFo] WA F FF 5o doju,
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U X8 -] ¢EE F$-E ALsne, I
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ZYATE S 2 59 g9dn sy, a4
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e YSPEEE AH71NE 45 71EHA
FnFAAABAE 2 HETH FUA 45
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Bolop & Rolt},
2 AN E Brinemark YSAHES x7)
47125 Bae) AR FA 2 g
A $&2 22 F YEE 37915 Bronemark
fixturevl 4] 21 & o] ¥} Z healing abutmentE 4
A3t9tt. o] healing abutments Aol A
1-2mmAE =25Ed, WAF 8709 hea-
ling abutment®] YA} EAROE Ko} 2
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N5H gFo] o3l TYHL FAAAGE
AP0=Z0] 9o 7] BF L FE Ay
AT B Edo] Utk Ty z wg™
7 RSP Aol 2719 715H sEo]
S3e wEE 93 TYHE AL
dgrh dARME 27329 Ne Hsae
WA 5 glovt ot 2 g3k7]oE ofa
2 AdF o] o|FojHel & Aoz ARHL.
AZME RE JZANET} 71534 §F0] 7}
HA A L& Az o FuA e FuA
N&9 27 A4BAL R 93t 43
7172 AolA dF A YHANZAoY A
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Wy QJEZWE, 53] Bripemark healing
abutmento] 7}jR = 7HRAL 35 vjA|E
F 9 '

ITI HS9 Afdle 29 wise F9e
plasma spray¥ o] 13 199 FFeoe mu-
cosal sealg ¢4 UEE 3mm A9 &
FHoZ Hoj gl7] wFe APz 37 9
3 Mg Wspsked ojagel YU o)H
ZAE ol A& dEdr]) s ANY ITI
AZHE] 9o S AA3FA

>3+ L=
porcelain healing cap&
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5ol = 73 3 YEHEANA A
9 %

Z02 st FRAU =2H U
Gotfredson52¢  g%ole] ITI hollow-
cylinderg i3l edl, ngeo] glod AW
o} HAY AZHE Alo]9 R fukgol A
o7} gty BustP o ALEA B T+
A8 AR E T Ao FH B FHES
ga 4tk EF SagaraSY e i
nium alloy (Ti6A14V) YEANEE w43}
o, #dA Aeo)d FaA el e =
3Fo] g AdE 27 T ARE &
AN Y FEA Alge] FH F& HFS
Aoz syt E AYPAME o]} fALE
H}E 92 % AT Grunder$*'e AP
titanium & A E(Screw-vent)E vl4)5t3 370
L5 HALZ AYA] FHE FAA I9F 2
2 Xe) AL AA JYZNE 9 d4F5H 2F
F& TN T 23 Fx A< (guided
tissue regeneration)S W&} HHPoz A
gatded 2 27t AT B st

Fiorellinis™ 74 /433 d48 9ZA
EE Zv7 1904 ujA st 2455 SR 0
&) PARAEE HorE s, H98 9F
dE FFS7F 238 o FHohn Hudoh
I olfr 27|E & ¢ 2FFE BY
oy Ay JZTHEY A o 53T F
F57 A doiwtr] dEela At A
@l glojA JZAE A F 1doujo] 1.0mm
uiele MdZ 471 dojwtha Easia gl
oU? Bdgo e "AdZe 47} ohg 2
8l Fo| FA = STt 2] HAHU

ALE HHE YSTAE] BT B 23
gHRUAD g 3R a3tolE A gl
Aoz A5HY 2 AME 1 AME Fel
g 4 A FdA A2 Fa4 A€ u|
=3 ADE A& UAod IddA £4L& B
A8L 712 F Utk ITI GEHET} AEEY
olfrE tSd Zuh AR, AePAe] A=
JEZHES} FEFRee QAR 23
AA mAESH FHAA FElsirh. A, o
Ares 283 et AR, ARTxE FF
g o 2L AokE BT £ Qo Hu g
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ot A, 2712 FHAAAM X L2H M7 Lo
gt gAlA, JEAES} T 27T XS A
i AZEHEZ 71AH FFe] o FHY FH
23 lever-am el E 2=l a4 w9y
oA 40 REstAYE FdA €48 A}
43 YSHNEE A4S ZHS F23) &
217] A3t X7 F2 PelE P MAAY
a7t ki A

THEAE A1 E )AL FA57] AHME
FZA 9 AH9 FAZ 5 Y o)t ¢l
ook #T. JBAES) wjA LA o} 7
AT F9E 7|EdE AdEFAE FHd &
initial necrotic border zoneo] EA& A =m®
AL MfxAo] ojd 1EZ E3lE TZZ
o2 AfHojor gt} k3 AP 2L A
AAR FFEY A7) WsEhA FowA U
Bl o]x}& A (secondary osteon or seco-
ndary Haversian system)& #Alsle ZHZ2E
FABDF® Martin®} Bur5Ve 2229 &4
< BAS] st 227 24 2ol JFH
1S BRI YA S2F ] i vl
“(microdamage) < FN2E FZA7]H,
ol o MYHR YEF o|xlFYer o
H HYE FEIGE HAHE WA
Hoshaw5¥& §BE4¢ ol 4sl] 529 3
ZdA FAxE BFIAGEH JESHEY
Immulel AH S T2 $A3] FA=7 A
o]t © v Haversian canal®] F343ko] upo]
A Fgde $F2Z Ho| Q& ojxEde] B
At 8%t Albrektsson®®ol oJ3t® Q=
HE] HAF e 7HHQ AHE2EFL O
YZAHE g Fx2 9 wgo] Yzl 4
A AgAo] SF3the AL ot §
}.

B Ao A2 YA & EA A7)
a2l EMRY A= WEs Yotry] $3
o =4E3L WE Calcein, B2 F4¥3&
W& Oxytetracycline, A% #-& W& Alizarin
Red59 #3E2& APFEA FUsAo
Calcein® Oxytetracycline2 A& FAE TZ
o AA=o] dFH o Fo} glonz JF
HE mjA T 25 HHA0 2 AR FAIG o

b rpy o

b Mokl oa
o

ox



™, Alizarin Red& S &5 AollA] A3
hAL7} ol ol A wFe] A7} oksAlE A
Ao] glomz™ AYFEL Ay 9F9Y
Aol U3jut B A FFHUA
A AZdME G B¥gn o2 FP3)n
Z/N2& 331 Y& Haversian system? 27
3 B4 F4 383 249 948 3 s
o] JEARES FHIFo| Zo] Yl 1WH
=My Aol YPoe 2L FALLAA F
g3) 7Es7] o3& AEC] B k), 4
P37l o FHE 43 FA4FFAt 9 F
g AE50] gl Ao Hol AR AL 2
F4 o7t Y& AL F3E F Uk 7
NBoA e gFrt dF Fojd E¥E 3
AE AT AR=d RS A2 FHE 29 ¢
Byl FSHEN FAZRE gl A2 F
23 4 At T TR Bk TR
oA Be YyFuirt BAEHE AOE Hol o
3}Zo] g3 APFUE & F UM

JEAES} 7H7le] AQZ BAFAE F&
w2 3 Foirt EAsPe 1 9
o] R FHolE e Ar Y] YFuso]
AAHJEY o)RAL 7|E9 R0 ofd F
Ao A7 %719 necrotic border zoneol 41
Azl A AE gugcta A ol ¢
2L Y3ge 4G Fo| FHH IFA
S gE Aol YR oY F2 FHA4L H1
JE ROz HolA 1 FAAZ|E JSHE v
AFE A2 46508 11FFE 2YAo] S
3 A5 AL & F AUk o] AL Calcein
3} Xylenolg o3t YESAE HA R 7|&
9] FzA3 FHEHE AQZY YFdgE BF
3 Gotfredsen5 9] AT7ARS} FAHE Aot
238 9714 F9F AlFL AR F
BoA ZXF7F e APEHEe FELFAA
o] A9 AAYS AL 1 e =
2 Folol e Aotk FHA 7L E),
NS} Ayo] ek 1:2:39 v gl WY E
oA 65384, Ae 12FAE L 18FHER
Zofok .

Haider5©¢ IMZ YZHE ujd 4530
drill hole margin®l A ¥ 186um7+x] I A X
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o o3 Z&49 woven bony callus® #X2
H2ega 8FFole FTEF A9 gle) 29
Z(lamellar bone)EA 3 12 - (primary
osteon)& YERE FFUEg LAIHC
Uhthoff® o]l 93td A& wjasaAds 9=
WHE Q] thread headTte] X|AZo| HEZHIT Y
w2 F 150umFA S WFZke] AA M 2F
o AEEC o] FLOoE o|FHA AF717H
Zo &Yoo) gloed FYPHAEZ AsH 7,
Aol A7IH HFolAE,AZIAE, B2 A
X2 H3 A5 S/ AHsA doha A

t}.
ojgjge 270E ¥ o FHFL 4V Y4
AE 271 4Bl H$ FLFE ¢ T Ut

Pilliar$™e JZHES AARGN ZHHL
o] 27198 3875 Hde HYE 28umol
o}, 150umo]do) ¥ A f-Z22 o] FPEY L 3
. a2y FxFo] FAE Fo rtejAE HA
g 5L ZHARE FANAAM SHFEE FA
ANZte 2e RaEP0) glonz 35 F
£ A7e A Agsior & Rojt).
Z7144E 47 st JSAHESY FHE o}
FAAE N Ua We o pRABLAONGS )
o] 2ol =H|, hydroxyapatitet} titanium$s&
plasma-spray3t X W] ez ¢4 F
35 dQtE BRust AQH?. Plasma-spray
¥ HEHE T JdZAES AAR RAZLE
Z7MA 71 A3 9 E7EE ded 2
23 NS FY 7 Udde RAelth a2 o
AL FAE THEH JEREV} F&3] P
¥ 2842 x7] 4ol F7HE RA¥olA 44
A EFfFel o $Fstves AL AuEA =
2eth coated YEHNEC U dFE EF
G717 AFE3 Aol R7)3te] Aute ofF
ez FHFY Azte]l W21 F3ictu &
ATE JFTHEY i 2785 7Hsh7ldd =
HAZME 42 A8 S UEsta Yot
Jovanovics*e) EEAPAA £39] JEA
Eo] A¢doz HeygAHS AFHeH titan-
jum YZWE(Branemark & IMZ)FHRT}IE
hydroxyapatite coaung® < Z # E (Integral)ell
A g 2 FEFEFE B2EAY. d'Hoedt}

E=E|T =



Schulte®o] <J&d TPS (Straumann, Ltd,
Freiburg, Germany)4 IMZ(Implant Support
Systems, Inc, Irvine, Calif) 4 S HE S} v X P&
] ITI(Institute Straumann AG, Waldenburg,
Switzerland) 4 EHE = 5571 Fd ¥ 3
PALJ G Buseh. EA A= tita-
nium plasma-spray® ITI HS} v 3 &3
FWE 7}7 Branemark YEZWEE v WA
g, FA7F FHaelA £ AHE AU
AEANES] A7 ATE Al 734
g7t WS 223 2400® £35) dvA A
€S & H9de 9% F83da & ¢ e
FEAYAME AR E 28 4A% fAHE
2 3717} deigenz B Ay Axd Ag
3 4FE FRogF A5l JESHE FH
o dFo] Y Agoles AAXY AFHAA
BB ET FALS RS0 HAHUT
Bagh39) ggion JEIE F
g GAAF 28 Ao
=5 T RiEo] v el
Adell5?e 49347 gtz s £
LY AdSHEF Y X 2M F

)
i)
rie

- oyt =Rty A
FE557 douA g FFF o)

#EE 5 U

AN A EE HZFFZ(contact guidance)Et=
HAd) o] JESAE FAL gt Rt E
AAo] IB® aghM a aRe AAzA9
Doz ofAgx] Yoy ANATE N2
weo g AAstele AFES AL JojA =
&4 (marsupialization)& o718 4 QuFE®.
a3y A A= Aste Aol shgo|F
7} dojux] gEte A& RAFE B2 dF
E°] Ut '

Listgarten5®& plasma-sprayed titanium¥
Aol 1-3mme] ™3 HE 7+2 nonsub-
merged YEAEATDE A, A AA=
ANt 7213 gingival cuffE FAsHH
titaniumel] 214 3] FF = o} e HolE
A HolE zhol Eag XA HFaHA]
= g9t gt BaumanEPE dzx 7
ARolA A=A X& A/ AAX o} A

582

o} AR dj A Ao AYEAE gken o
d Ao AL apd Aot MY SHENA
X FAg dig Ao of$ Fadin 3
Ath. Chehroudis®® e #esA GEL W
ARz AFE FA5H AL FH 3
wo|3g A% JAdR YT, AdellSY
2 % ImmZ o} 9 43t AR xA H3 93
A zA9) o]+ & ety B IE o)
B AYGIAME AdEREY HE Fuzz 33
of JEAES FHo| $Fo2 Fsl= A
Z3 A&7 J8 FYoA A HolA a9
2 A4S gl FU

APAT e tF zo] 93HA F2A] A4
3 FYE 7] &0l V] AF7IZEL 3F
o] 7bEA A W& RS viHIY FHAAH
22 FA3) 3gH A Aes FHHgE A
FHA FRF] sHesite A& RAFAY.
T3 ASHEY F9 AR Ao H
AN71E 1T W, 3G A&s doe
3 N{71HE AXA g3 274 FRT
sl 7154 5 S FE AL 4E4
AFEES Eox=d 7hsAol e RAs
RoFgon old g AFst gHoez o
o]2ojzjel & Aoz Alggr} WY ALY A
FAGNA A A &o] F& AFHE e
A 71EY FaA €48 AE3e JEHEY
Hej HAE AFAAA, 7€ JEWEY F
A3 A €249 FHE EF M F e
Nz JdENE BYx 7|g & gled:
Atg gt

rir

Im PN of
lo v He

va B2

AEHY EREE 27 HME dERE
A E Heel N AFAFE AXe FLA
Algo] o] ol & & JAAT, LA A&
X A 2FE 2& F AT 927HA) #
e 7H + Yo & 4PMe JERE 1
HZol HupatdA 27 AFAFE AXE A
Y JEAES fy JFRE FHUA =&
g ALY JESAEY 27 F2F YAY Z
Mze v 4FE A7 Aeto, 47 4



242 7

A
Basie o

ulglol] 2%9 FFAA YSHES

I HAgoz oA, YA, ¥

vy 2 PgFEvFH L1 &

&3 2 AES I

LA s, getEv 3 240 Ay

HAY JZSAE Alojo] FF7F HEQ Aol

A9 gy HH3E JSAEA tda

& 4SS RYn.

2. WALAEHE FetEuH A Ao titani-
um plasma coating® YFAERTE H| L F
g3 dg Md JEHEGH Z/F AR
7t F53 4.

3. 8% dnA3A AANA AEFAE F99 7]
& FoAMe Iz &3 e, 4
ZAES QAT FAAME AAF9 FA o]
SE 2=

4. 3% dVAF AAAA WEEH AAE ¢
ZHES FNE FA9 Aolde qion,
F g RtE FURRdA EgAo] g%
A3t

5 4EWE] FRAAE F9 9 3ge|FE ¢
Aste AAZA Y A5 YSAEY B
o #2eog FP3e Ao FEIHUL.

REFERENCES

—

Adell R. Clinical results of osseointegrated implants
supporting fixed prostheses in edentulous jaws. J
Prosthet Dent 1983;50:251-254.

2. Adell R, Eriksson B, Lekholm U Branemark P-1, Je-
mt T. A long-term follow-up “stuay or osseointe-
grated implants in the treatment of the totally
edentulous jaws. Int J Oral Maxillofac Implants 1990;
5:347-359.

3. Adell R, et al. A 15-year study of osseointegrated
implants in the treatment of the edentulous jaw. Int
J Oral Surg 1981;10;387-416.

4. Adell R, Lekholm U, Rockler B. Marginal tissue
reactions at osseointegrated titanium fixtures. Int J
Oral Maxillofac Surg 1986;15:39-52.

5. Akagawa Y, Hashimoto M, Kondo N, et al. Initial

bone-implant interface of submergible and suprame-

583

rgible endosseous single-crystal sapphire implants. J
Prosthet Dent 1986;55:96-100.

6. Albrektsson T. Direct bone anchorage of dental imp-
lants. J Prosthet Dent, 1983;50:255-261.

7. Albrektsson T Branemark P-I, Hansson HA, Lin-
dstrom J. Osseointegrated titanium implants. Requi-
rements for ensuring a long lasting, direct bone-
to-implant contact in man. Acta Orthop Scand 1981
;52:155-170.

8. Albrektsson T, Jacobsson M. Bone-metal interface
in osseointegration. J Prosthet Dent 1987,57:597-607.

9. Alberktsson T. A Multicenter reporter on osseointe-

grated oral implants. J Prosthet Dent 1988:60:75-84.

Alberktsson T, Sennerby L. Direct bone anchorage of

oral implants: Clinical and experimental considera-

tions of the concept of osseointergration. Int J

Prosthodont 1990;3:30-41.

Albrektsson T, Zarb GA, Worthington P, Eriksson

AR. The long-term efficacy used dental implants : A

review and proposed criteria of success. Int J Oral

Maxillofac Implants 1986; 1:11-25.

Babbush CA. Titanium plasma spray screw implant

system for reconstruction of the edentulous mandible,

Dent Clin North Am 1986;30:117-131.

Bauman GR, Rapley JW, Hallmon WW, Mills M.

The peri-implant sulcus. Int J Oral Maxillofac Imp-

lants 1993;8:273-280.

Bobyn JD, Pilliar RM, Cameron HU, Weatherly GC.

Osteogenic phenomena across endosteal bone-

implant spaces with porous surfaced intramedullary

implants. Acta Orthop Scand 1981;52:145-153.

15. Branemark P-I, Zarb GA, Albrektsson T.(eds) Tis-
sue“integrated Prostheses : Osseointegration in Cli~
nical Dentistry Chicago, Quintessence Publ Co, 1985.

16. Branemark P-1. Osseointegration and its experimental

background. J Prosthet Dent 1983;50:399-410.

Branemark P-1 Brein U, Adell R, Hansson O, Lind-

strom J. Ohlsson A. Intraosseous anchorage of dental

prostheses. Scand J Plast Reconstr Surg 1969;3;81-

100.

Brangmark P-I, Hansson B-O, Adell R, Brein U,

Qhimas A. Osseointegrated implants in the treatment

of the edentulous Jaws, experience from a ten year

period. Scand J Plast Reconstr Surg 1977 (suppl 16)

11-132.

19. Brunski JB. Biomaterials and biomechanics in dental
implant design. Int J Oral Maxillofac Implants 1988;
3:85-97.

20. Brunski JB, Moccia AF, et al. The influence of fun-

10.

1L

12.

13.

14.

17.

18



ctional use of endosseous dental implants on the

tissue-implant interface]l. Histological aspects. J Dent

Res 1979;58:1953-1969. .

Buser D, Schroeder A, Sutter F, Lang NP. The new

concept of ITI hollow-cylinder and hollow-screw

implants. Part 2. Clinical aspects,indications and early

clinical results. Int J Oral Maxillofac Implants 1988

:3:173-181.

Buser D, Weber HP, Bragger U. The treatment of

partially edentulous patients with ITI hollow-screw

implants : Presurgical evaluation and surgical proce-
dures. Int J Oral Maxillofac Implants 1990;5:165-174.

. Buser.D, Weber HP, Bragger U, Balsiger C. Tissue
integration of one-stage ITI implants : 3-year results
of a longitudinal study with hollow-cylinder and
hollow-screw implants. Int J Oral Maxillofac Imp-
lants 1991;4:405-412.

24. Buser D, Weber HP, Lang NP. Tissue integration of
non-submerged implants. Munksgaard, Copenhagen
1990;1:33-40.

. Chehroudi B, Gould TR, Brunette DM. Effects of gr-

ooved titanium substratum on cell behavior in vivo

and in vitro. ] Dent Res 1987;66(special issue) Abstr.
1n0.60. '

Chehroudi B, Gould TR, Brunette DM. The role of

connective tissue in inhibiting epithelial downgrowth

on titanium-coated percutaneous implants. ] Biomed

Mater Res 1992;26:493-515.

27. Deporter DA, Watson PA, Pillar RM, Melcher AH, et
al. A histological assement of the initial healing res-
ponse adjacent to porous-surfaced titanium alloy
dental implants in dogs. J Dent Res 1986;65(8):
1064-1077.

. Deporter DA, Friedland B, Watson PA, et al. A cli-
nical and radiographic assessment of a porous-
surfaced, titanium alloy dental implant system in
dogs. J dent Res 1986,65(8):1071-1077.

. d’Hoedt B, Schulte W. A comparative study of

results with various endosseous implant systems. Int

J Oral Maxillofac Implants 1989;4:95-105.

Ducheyne P, De Meester P, Aernoudt E, et al. Infl-

uence of a functional dynamic loading on bone

ingrowth into surface pores of orthopedic implants. J

Biomed Mater Res 1977;11:811-838.

Fiorellini JP, Weber HP, Buser DW, et al. A radio-

graphic evaluation of bone healing around submerged

and nonsubmerged implants. 7th annual meeting of
the academy of osseointegration, 1992 Abstr.

32. Gotfredson K, Hjorting-Hansen E. Histologic and

2L

22.

26.

30.

31.

584

histomorphologic evaluation of submerged and
nonsubmerged titanium implants. Proceedings of the
second International congress on tissue integration in
oral, orthopedic and maxillofacial reconstruction.
Sep,1990, Rochester, Minnesota pp 37-40.

. Gould TR, Brunette DM, Wesbury L. The attachment
mechanism of epithelial cells to titanium in vitro. J
Periodont Res 1981;16:611-616.

. Grunder U, Hiirzeler MB, Schiipbach P, Strub JR.
Treatment of ligature-induced-pefi-implantitis using
guided tissue'regeneration : A clinical and histologic
study in the beagle dog. Int J Oral Maxillofac Imp-
lants 1993;8:282-293.

. Hansson H-A, Albrektsson T, Branemark P-I. Str-
uctual aspects of the interface between tissue and
titanium implants J Prothset Dent 1983;50:108-113.

36. Haider R, Watzek G, Plenk H. Effects of drill cooling
and bone structure on IMZ implant fixation. Int J
Oral Maxillofac Implants 1993;8:83-91.

37. Hobo S, Ichida E, Garcia LT. Osseointegration and
occlusal rehabilitation Quintessence Publ Co, 1989.

38. Hoshaw SJ, Brunski JB, Cochran GVB, Higuchi KW.
Bone modeling and remodeling around control and
axially loaded fixtures in canine tibiae. Proceedings
of the Second International Congress on tissue
integration in oral, orthopedic and maxillofacial
reconstruction. Sep,1990,Rochester, Minnesota, pp,
275~280.

Jemt T. Failures and complications in 391 consecu-

tively inserted fixed prostheses® supported by Bra-

nemark implants: in edentulous jaws @ A study of
treatment from the time of prosthesis placement to
the first annual checkup. Int J Oral Maxillofac

Implants 1991;6;270-276.

. Johansson C, Albrektsson T. Integration of screw
implants in the rabbit. A 1-year follow-up of removal
torque of titanium implants. Int J Oral Maxillofac
Implants 1987;2:69-75.

41.Jovanovic SA, Kenney EB, Carranza FA, Donath K.
The regenerative potential of plaque~induced
peri-implant bone defects treated by a submerged
membrane technique : An experimental study. Int J
Oral Maxillofac Implants 1993;8:13-18.

42. Karagianes MT, et al. Development and evaluation
of porous dental implants in miniature swine. ] Dent
Res 1976;55:85-93.

43. Kohn DH, Overview of factors important in implant
design. J Oral Implantology 1992;18:204-219.

44. Lekholm U. Clinical procedures for treatment with

39.



45.

46.

47.

49,

51

52.

55.

57.

osseointegrated dental implants. ] Prosthet Dent
1983;50:116-120.

Lekholm U, Adell R, Lindhe ], Branemark P-I,
Eriksson B, et al. Marginal tissue reactions at osseo-
integrated titanium fixtures. (II). A cross-sectional
respective study. Int J Oral Maxillofac Surg 1986;
15:53-61.

Lekholm U, Eriksson I, Adell R, Slots J. The con-
dition of the soft tissues at tooth and fixture abut-
ments supporting fixed bridges. A microbiological
and histological study. J Clin Periodontal 1986;13:
558-562.

Lum LB, Brein R, Curtis DA. Histologic evaluation of
hydroxyapatite coated versus uncoated titanium blade
implants in delayed and immediately loaded applica-
tions. Int J oral maxillofac Implants 1991; 6:456-462.

, Listgarten MA, Buser D, Steinemann SG, et al. Light

and transmission electron microscopy of the intact
interfaces between non-submerged titanium-coated
epoxy resin implants and bone or gingiva. ] Dent Res
1992;71:364-371.

Maniatopoulos C, Pillar RM, Smith DC. Threaded ve-
rsus porous-surfaced design for implant stabilization
in bone-endodontic implant model. J Biomed Mater
Res 1986:20:1309-1333.

. Martin RB, Burr DB. A hypothetical mechamism for

the stimulation of osteonal remodelling by fatigue
damage. J Biomech 1982;15:137-139.

Mckinney RV, Steflik DE, Koth DL. The biologic re-
sponse to the single-crystal sapphire endosteal dental
implant : Scanning electron microscopic observations.
J Prosthet Dent 1984;51:372.

Meffert RM. The soft tissue interface in dental imp-
lantology. J Dent Educ 1988;52:810-811.

. Newman MG, Flemming TF. Periodontal consider-

ations of implants and implant-associated microbiota.
J Dent Educ 1988;52:737-744.

. Pilliar RM, et al. Radiographic and morphologic stu-

dies of load-bearing porous-surfaced structural
implants. Clin Orthop 1981;156:249-257.

Pillar RM, Lee JM, Maniatopoulos C. Observation on
the effects of movement on bone ingrowth into por-
ous surfaced implants. Clin Orthop 1986; 208:108-113.

. Sagara M, Akagawa Y, Nikai H, Tsuru H. The effe-

cts of early occlusal loading on one-stage titanium
alloy implants in beagle dogs ; A pilot study. J
Prosthet Dent 1993;69:281-288.

Schnitman PA, DaSilvia JD, Wang NH, et al. Brane~
mark implants placed into immmediate function :

585

59.

6l.

62.

67.

69.

70.

5-year results. AAID Annual meeting program &
proceedings from Michigan Biomaterials conference.
Vol 18, No.3,1992.

Schroeder A, Sutter F, Krekeler G. Oral Implantology
; Basics ITI hollow cylinder. Thieme 1991:121-123.
Schroeder A, van der Zypen E, Stich H. The reaction
of bone, connective tissue, and epithelium to endo-
steal implants implants with titanium sprayed
surface. J Oral Maxillofac Surg 1981;9:15-25.

. Sisk AL, Steilk DE, Parr GR, Hanes PJ. A light and

electron microscopic comparison of osseointegration
of six implant types. ] Oral Maxillofac Surg 1992;50:
709-16.

Steflic DE, McKinney RV Jr, Koth DL. Ultrastruc-
tural comparison of ceramic and titanium dental
implants in vivo: A scanning electron microscopic
study. J Biomed Mater Res 1989;23:895-909.

Sutter F, Schroeder A, Buser D. The new concept of
ITI hollow-cylinder and hollow-screw implants. Part
1. Engineering and design. Int J Oral Maxillofac
Implants 1988;3:161-172.

. Teerlinck J, Quirynen M, Darius P, van Steenberghe

D. Periotest - An objective clinical diagnosis of bone
apposition toward implants. Int J Oral Maxillofac
Implants 1991;6:55-61.

. Uhthoff K. Mechanical factors influencing the

holding power of screws in compact bone. J Bone
Joint Surg 1973;55B:633-639.

. van Steenberghe D, Quirynen M, Callens A. The

reactions of periodontal tissues to implants and teeth.
Proceedings of the Second International Congress on
tissue integration in oral, orthopedic and maxillofacial
reconstruction.Sep, 1990, Rochester, Minnesota, pp.
41-47.

. Weber HP, Buser D, Fiorellini JP, Williams RC. Ra-

diographic evaluation of crestal bone levels adjacent
to nonsubmerged titanium implants. Clin Oral Impl
Res 1992;3:181-188.

Wolfe LA, Hobkirk JA. Bone response to a matched
modulus endosseous implant material. Int J Oral
Maxillofac Implants 1989;4:311-320.

. Young FA, Spector M, Kresch CH. Porous titanium

endosseous dental implants in rhesus monkeys :
Microradiography and histological evaluation. J
Biomed Mater Res. 1979;13:843-856.

Zarl GA, Symington JM. Osseointegrated dental
implk.nts © Preliminary reports on a replication study.
J Prcsth Dent 1983;50:271-276.

A 94%3 A%,% 49 : Loaded implant$} unloaded



1.

72.

implant®] ZAa vlaATF. dIXNFRAHI A
1991,29(2):1-16.

g 3 A5 AAYEAE w4 F 27175 o
EdE FHZ2Fo) AL 9P B 47 A
=&3 1992,16:559-580.

F 25,0 3§ AR FHFA Holeky YER
E9 7153 =&A7V FH9 E844 nAE 4%
X 32 833 A) 1991;29:55-73.

586

73 % A% el QN FUEAWLE FAZE
B APAAT. qEX AR, 19791720111 -
118

4.0 AZ,% A0 A AT JEVE A4 3T
7179 PJREE7 FH 229 2ER FYAA
nXE 4l B 47 EAFR LA 199
30(2):167-181.



EXPLANATION OF FIGURES

LIGHT MICROSCOPIC FINDINGS

Fig.

Fig

Fig.

Fig.

Fig.
Fig.
Fig.

Fig.
Fig.
Fig.

Fig.
Fig.
Fig.
Fig.
Fig.

9. Low magnigication of submerged ITI hollow-screw. X 2.5
. 10. The neck portion of ITI hollow-screw. No marginal bone loss was found. X 10.
1. The middle portion of ITI hollow-screw. The implant was surrounded by compact bone and scant bone marrow
tissue. X 10. '
12. The apical portion of ITI hollow-screw. New bone was formed in bone core and perforation area (arrow). X
10.
13. Bone ingrowth into perforation area (arrow) of nonsubmerged ITI hollow-screw. X 25,

19.
20. Branemark fixture was surrounded by compact bone with many osteoblasts. X 40.
21,
22. The neck portion of nonsubmerged Brénemark implant. X 10.
23.

14. ITI hollow-screw was surrounded by compact bone with many osteoblasts. X 40.
15. The neck portion of ITI hollow-screw. The fibers of connective tissue oriented perpendicularly toward the

implant surface. X 40

16. Low magnification of submerged Branemark implant. X 25,
17. Bone ingrowth under cover screw (arrow). X 10.
18. The middle portion of Branemark fixture, Most implant surface was in direct contact with compact bone. X

10. :
The apical portion of Brénemark fixture. X 10.

Low magnification of nonsubmerged /Brénemérk implant, X 25

The middle portion of nonsubmerqu Branemark implant surrounded by compact bone and bone marrow. X 25.

FLUORESCENT MICROSCOPIC FINDINGS

Fig.
Fig.

Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.

24

26

27

29
30

32

. The neck portion of ITI hollow~screw. Intramembranous bone formation was more prominent. X 60.

25. The neck portion of ITI hollow-screw. There were many fluorescent labeling circles (arrows) under resorbed

marginal bone. X 60.
. The green labeling circle was interrupted (arrows). X 60.
. The yellow and red band (arrows) in the interface indicate the border between new bone and old bone. X60,

2B. New bones were formed in perforation area and apical area of ITI hollow-screw. X 60.

. The middle portion of submerged Brélnelzmark fixture. X 60.

. The fluorescent labeling circles i%ldicate the active bone remodeling. X 60.

31. The neck portion of nonsubmerged Brénemark implant. The labeling circle (arrow) was interrupted. X 60.

. Small red circle (arrow) found in the interface area. X 60.
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— Abstract—

A STUDY ON THE BONE FORMATION OF OPEN TYPE
AND CLOSED TYPE IMPLANTS

Jeong-Ho Kim, Jae-Ho Yang, Hun-Young Chung, Sun-Hyung Lee
Department of Prosthodontics, College of Dentistry, Seoul National University

A two-stage procedure is ideal for getting a successful osseointegration. But if a one-stage procedure can
achieve a similar osseointegration, the one-stage procedure has several advantages.

The purpose of this study was to observe the initial bone formation and bone remodeling of open type
(nonsubmerged) and closed type (submerged) titanium implants. Eight ITI hollow-screws and eight
Branemark fixtures were divided into two groups (submerged and nonsubmerged) and were installed on the
lower jaws of four mongrel dogs. The animals were sacrificed three months later and bone sections with
implants were processed for light microscopic and fluorescent microscopic observation. The results were as
follows :

1. There was no significant. difference in bone-to-implant contact between submerged and nonsubmerged
implants. '

2. Smooth surface titanium implants showed more bone-to-implant contact than that of titanium plasma
coated implants histologically.

3. Under fluorescent microscopy, the active bone remodeling and new bone formation were observed in the
interface zone.

4. Under fluorescent microscopy, submerged and nonsubmerged implants had no difference in bone remodeling
pattern, and intramembranous bone formation was more prominent.

5. The connective tissue fibers orienting perpendicularly toward implant surface were oberved in the neck of

implants.

Key words : ITI implant, one-stage procedure, submerged implants, nonsubmerged implants, osseointegration.
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