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moment)?]| o} F ekt 2, 53] argeo] st
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UZHE] A7|H AFFol D449 4F4A &
-2 osseointegration)-2 UZHE 2] A B (implant
material), YZTHES] EKimplant design), Y=
ExHe Jd(surface quality), YESTET} AHE
.91 F2E)(status of the bone), =2 HHH (surgical
technique), AEHE o] X F-S 7}5H= W (implant
loading conditions) 5] 67}A] Q.40 I J3FS
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3. 3719 H (referees) o] 93 AES = &4
(peer reviewed journal)ol] A& =5

4. 325 Ao 2 3k JAFATF(human clinical
trials)

5. 4 A (follow-up study)
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F(mplant type)
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AT A& H Branemark
implantll,15,14,24,27,52756,38—40,48—30,73,38,59,65,68—717 Astra tech
implant#1:4447.0674 " TTT implant#!:5450.61.64 " Frialit
implant202545:476  3i implant?©272, Ankylos implant®,
Sulzer Calcitek implant®%, Spectra system(Paragon)®,
Screw-vent’®, Genetics implant system”, Steri-Oss
implant’3# AlphaBio implant’, Mac System”’,
Endopore” 1]gH(not identified)?352 5-0] T},

2. AEHE Af=(Implant material)

H R o] ko] o]ZZHE (Branemark, Astra, ITI, 3i,
Frialit-2, Ankylos, Mac system Elo] Y&

(commercially pure titanium) & 2 THEOJF X vk

L 2=
— T

Screw-vent, Genetics implant system-2 E}O]EF 2
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si=I)|
Frialit-1(Tubingen) implante AlzO3 ceramic.2 Tt

SRt o} B Aluse YAz A FH(bio-
inert)3hH, &3 5 (osseointegration) = A OZ2
A ) AN Al kA 93w *Zr
2 AT G Hope] FE AREHII O, =
A&(13%057 FE5A 29 YETE H] OPOE] é
3] & A EPuEe] AT wWol AHEEA] &
). EfolER S & Bl ERUR-ol H]Ete
7NAA 7= feh st F3t -2k W o
SZHE A|A EF(removal torque)’} HtHE o 2
HolA|= Aol T o & A4 w e},

3 (titanium alloy)S-, Frialit implant®] %7]

3. YIEEHE BKImplant design)
e AEHE Aol ARE JESTHES] thRE

& 7} 9 2T F(threaded screw)ESFo| 2]t U]'
AE AZHE(IMZ, Sulzer Calcitek, Steri-Oss,
Endopore)i= Y% (cylinder) %, 2]l ITT 27|52
a3 Y589 7kd7}F v]ojgd= (hollow cylin-
den B AREE|AL 9t} HAF ol WhA]3faL
2] A9 @ 1] o) A Fridit EUE:

ua v—- \_i



71 29(Tubingen, Frialit-1)o4= A2t oz Fo]
Z A= (stepped cylinder) 90 2 WHEojH T} F
T (Frialit-2) o= BolBUg-& L& AP Q=
Zo] 2 223 F(threaded, stepped screw) 3 B 2 2}
ot 22aL 7R AR Eo] £ AAE A2
Ankylos implants= YA} 910 H(threaded), & F&
o] A 7o) R =(progressive) B B 2 A 2= Tt

UEHE o} At (abutment) ZAFFE] FH=
B3 W7 2] Yh= butt joint(Branemark, 3i 5)9¢
A AERE Wi A7t Agehs morse
taper(Astra, ITI, Ankylos, Mac)7} $Jth. Morse taper
ge)o] 71A1Z 9439 in vitro study®3#iol| A A 7]
HAARE S ATSNA e JEHEAHF F
SRS 714 Branemark, Astra, ITI JZHEE 7
o ASHE F4 Az & F222] AU (dimen-
sion)2] ZFo]7} o] #AE| ek 1E|ar Fte]
Branemark implant®} Astra implantE 442, HHAL
P L EEE R EEI PRI
Branemark implant7} Astra tech implant 2t} ¢
WE 7919) B3] 2017} 230, 6mm), JEAE
o FHEF FE HFFTE EHEA T A
Lol © 7P eH1.6mm), ARFEL o]2fgt 2t &
UEHES] JUEHEAF AAF-9] o] mgol nt
E &2 117 (biologic width)2Hg o] 2kal 43}
At sHAIRE o]2|gt Apo| 7t FAIA Fro]de A
R’ QP9 o8 STk Sk

A H(Implant diameter)

Rangert's-2] 38 ¥ 397)¢] Branemark implantE

Sk

X8E oAL100]| A, 3570 (90%) 2] YEFHE updo]
Fo| A dojuton, 3071(7790)F 1 7t 2 7H¢] <
ERE | SJaf A AL QI Aet 17471 2] TTT single-
tooth implantE O 2 3 Ao M= BEE 7
2 6N E7HA] 170, L o] Fof| 3 7)9] pdo] HEE
ot 34 dZEeEE v % 7127} ¥l (hollow) 2
73 3.5 mm YETE|IL, A& she} FR|F] 4]
HE AZTE o) MR 4.1 mm <] £o]
ZF YA (solid screw) ETHES HT 4037142
FA7IE & &9 S = glolth $lof 2e <
T AdE ne g, 7R Gl JEHEE $XH
o2 £Ho g 34 7FeAe Us F71E Aojth
TAF-9] gk wekeel Aaketal®, o] "ol
AAYW, #-& dolo] YZHEE Al-g3fof T uf,
Fi< A7 (wide implant)9] YSHEE ARE3FAL
®, 579 JSHEE AAstS AHEs]E ddtth
TEAYNA F& A S R JERES
HEHA 0] HoA B, Z7o] 2k JESHER
AAE ] == 3l(removal torque)o] FAF 0.2 &
UA ZTP. Tl ASHE] QAT F
2 279 ANE B YA Table
H5 Fx)o3kate] ARS-E QS HES] g
Ve A= et 29 %, Bt 19 %] £ AHES B
B, ThE TN FL A (5Smm)2] ¢
ZHEA Uit JSHE(3.75mm) KU} 3|7 ¢
e Aoyt AAEAT AAELS 1 o{E F
279 253 JEHEE A AT

S A& (rescue)
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Table 1. A2 3/3°| £i2l YERIES NP =R
Implant Implant Follow- survival
Authors mp .an type 'mp an ollow-up survival Comments
& diameter /patient number years rates(%)
Branemark Smm 38/34 3 92 Retrospective study
Polizzi et al,
2001%
Branemark Smm 20/17 1 95 Prospective study
Khayat et al. Paragon
20017 4.7mm 1/ & 10
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Table 2, = Z{H9| HY YEHUEE M8TH =R
Implant type Implant/patient Follow-up - 0
Authors & diameter number periods(years) survival rates(%6)
Polizzi et al, Branemark 3021 37 933
1999% 3.0mm ] '
Vigolo & Givani 3i
20002 2 9mm 52/44 5 94.2
Andersen et al, 3i 3258 3 9.8
200172 3.25mm ’
Table 3, IETE SF2 BR0 HY QUTHE| MG =F U Y=E
Included L
) ) Failed implant .
Fixture type Reference no. implant Survival rate % (SD)
numbers
numbers
Branemark 13,14,24,27,29,32-36,38-40, 2021 62 96.3(3.7)
48-50,53,58,59,05,68-71
Astra 41* 44,47 66,74 209 2 99.2(1.7)
ITI 41*54,56,01,64 471 12 90.3(3.1)
Frialit 20,25 45 46,76 581 33 91.8(6.4)
3i 26,62,72 179 8 95.6(2.9)
Mixed 22375155573 260 9 96.0(6.9)
types™
Other types™* 21,23,52,57,60,63,75,77-80 1304 71 96.6(3.7)
Total 5025 197 96.2(4.2)

*41& Astra 9} ITI9] WEE A7} Eelo] By

=3 Aol 5 7HA] o) o] JERETH AR HAL, S A3t

M JERE SR 27 olalel

(learning curve) W3- -0 2 3| 213} Tt

2 279 JEHES] Ao} Ao R F
Z)7F& (reduced interradicular bone), $F& | Z&F
S (thin alveolar crest), 312} A x|7o] 2|o}e] A
A A A o] 2 Z(small cervical diameter)5-o]]
= 2o Ao JZUET} AFRE o] 22 AAE
A ATKTable 2). AR o] & AF-E2 5 HAH-
o =ghe]o] AREHASTS A7I8kaL, AR A
71A 3] WS arefste] ubde] $1A el tin

—

5, IEEE BH(Surface quality)

Az e e md

= 28 B

[e) Xe)

wH

(machined smooth surface; Branemark system, %7]
Astra tech implant)@} &J&] 7}2] B o 2 A 27
(rough) Helg EHOR BFE 4 ot} JETRE
of FHo] ALA B3 Y= Wale] Frhene
Z7]1aA el frejstrfal Lol ITI implante]
TPS(Titanium Plasma Spray)$} SLA(Sand-blasted
Large-grit Acid-etched), Ankylos implant®] sand blast-
ing, 3i implantol] A& sand blasting- acid etching,
Astra tech implant®] TiOz blasting, hydroxyapatitie
coating(Calcitek implant, Frialit-2 implant, SteriOss
implant, IMZ implant, Spectra system; Paragon
implant), Endopore implant*]¥ Elo]Elo]F =&

& B0 2 B 8-§(sintered spheroidal parti-
cles of titanium alloy)3h= 5 ThFF Wb o 2 3
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S Agste] AdA BEQTE Mazorse Ao}l
&X o] sinus augmentationF 1071 <]
Hydroxyapatite coated surfaceS 717 YSHES 2
Hale] 100% A3+, Schwartz-Arad 532 % -
X Fo| A HA coated® implantE A}-&3 S
machined surfaceE 717 4&
£8 BRI, AT Y
S0 2 o8 F5

=, L:%% %‘%E&Eg} 74 ]

E‘rEED} Y =2 4%
T A (peri-
“H—EOﬂ AzxAo] E5

o de] TRt %1%3&‘5 H
FUE BHS 7 o 7 &
SR FATEIAEES lﬂ
5% o] =2 AEES

=92 79 Oﬂ%u 1980\ th E‘r%l
J,Q_ }\1%9 UHZOBZ) ;9:3; 1:11-;(] = =N
=& Al skl FekE 7fst
& A AF SOPAA ofF A
0 2 B EJKFigure 2),

A

47|(Surgical technique)

7\;0% o]_xr %oﬂ u]71-3}1j§ oz gE 1%1-?4
ANE =dgEd o ‘@Z}Q A AR 8] Pap(in-
gamon) ato] Ad3 g FASES dtofof g
o FaL 1 JEHET} *FQ“EV“]‘%% =do| o}
gk Ao o= T Qo o)s &4e] 9B Ao
Forng =S uf JHELE Fololgit T =
Ho| Fel Ao A =ES AMEE o B} Ho]
o HAstE R UA Sl o] ARE EE2 A =
R WA =] ojopghr}s,

At QA2 ol w2 1 WA (one stage) =
2 B8 (two stages) AZSTE <2]9] Aekd ) xol

714 Aol thate] B =Ao] YATEP AR A
A 7 7HA i B 1A e %% ATES
ioe]] wh} o] of] gk =42 dketE|lom, o
712 235l wet 5 71 Y 7l~ftﬂ g &2
< Aeste] ARg-skaL 9t

lﬂl FUH

7. S53H 2 B 9et St fay
E*,E(Spemal surgical techniques in
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2]
Sk& o] B3 A, o] 22 HAIE FEH3] H
Sk ThESE 2]o] Tt E| o] AREE AL QIT) 0 H
o= & A< (Distraction osteogenesis) 2% 9=
TE AF) 153 = S FAF o2 FTHA7)Y]

Rl AEBE S| 49, JEUE o] RE
&S F7HA7171 930, mandibular symphysis, max-
illary tuberosity, mandibular retromolar 95 &-¢]
B2 3= AV o] (autogenous bone graft)¥>!,
membraned ©] € 3k GBR(Guided Bone
Regeneration) 2055158 /¢ o} 742 5-0] g2 4E2&
ostetome} dilatorg ARS8t} Fd FAE S7HA
715 WHEs%e] AL, SRR T YETE
g 230817] 9190 slotE Ao} AR o) A3S
o, k472 3 ol] Gov A BFFE B
T}, 105 AFo} FX| R FEFo] Aot &4
(pneumatization) ©. 2 o} gFopAA| QJEHES
Hol o A5, dekss AL, oY 7HA]
T FoAE B o FHIAES 37}
AA G JETEE AFste] 3d¢] 327|313t
& 2HE AU (Table 4),

SEAIRE o)zt 7] AEHEE Ag3ly] $Igk 919}
22 7 <2glo) 71y & el He 2 o
EHETmm)E AHStAM = 2 A3E 42 o

= QlTHM 78] 3 PalmersBLe 1571¢9) © Astra
implantE 2]Hg wj, 329 37)) 9] fenestration, 871
9] dehiscenced] oFfE-# F7} <2 §lo)x 5 W7k

FAaTId ST BAS BAT 5 gtk
LekholmB10% YSHE &3} J&& Ao]d
ol e HAT % sk, o) st A%
B2 A QIEUE AP =EE JETE FUS
=2 97] Y3, 37} &2(bone graft, GBR)IE A%
&= Aol Hisf o2 FA A

4

f
e
2

i

8. = AlEl|(Status of the bone)

H4o] B 90l JEHEE st 7]
IS Q77 olE R, Hujge] Stk Al
2 4A vk B JEEE #F A=
YETES] HofAdS AT o] B
7] W2 Bk A7k Qlek F30] $4) S
o, A0 13mm), FE 23] YEHES AH-S)
Au, AR ZRE 7R YEFES AR F2

o

7

Mazor570] 4ot 7234 3 gt 72)32d] 4g
& 795 Aol TR JZ e} AR
Z A

Table 4, 27t 842 A8 EIQl JBRE =2

Implant Augmentatio mplant Follow-up Survival
Authors /patient . Comments
type ntype number periods rates(%)

Raghoebar et Branemark Autogenous Maxillary
al, 1996%7 & ITI bone graft 31/27 2468 months 100 anterior ridge
dle Wijs c Frialit-2 Bone 68/54 Y4 years 93.7 Anterior area
al. 19977 splitting ) ’ )

Mazor et al, Sulzer Sinus
19997 calcitek augmentation 10710 3 years 100 No bone lass
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Table 5, SA| @] (o T ERE =

HO

Implant

Aut Imolant Joatient Follow-up Survival rates Loadi dit
uthors mplant type patient periods(months) %) ading condition
number
Ericsson within 24 hours
et al, 2000 Branemark 11 18 1214 after implantation
immediately after
17/17 up to 24 82.4 implantation on
Chaushu Steri-Oss extraction socket
etal, 20017 & Alpha Bio immediately after
9/9 upto 24 100 implantation on
healing socket
Cooper _ 3weeks after
etal, 200174 Astra 5347 12 %.2 implantation
FUEY Fo| YUY 24 Yolof ABHE el o4 98%e) & HFEE Rtk 1elm B4 v
HRAE 7S 7 90 Aotk Gl YERE o Fi, F 2GS HAIM ] AR
Qo BoE B4R FF FONE AW 1 S8 V1E £U TRElE 2L ANE R
efjo] T Frialit JESTHES AR R B2 SA] Ak
Agsiel FAT AL AF WARE 25 ET T G QERE F4 TP BE A7
2|50l 4 & Branemark implantE 2] 2}el] SA] ] (Table 5) 2% Ericsson's0]® Branemark @ 13
"ot E& AT ES AT YEE l-stage PO T AJ&3aL, 24 A7 Yol 9

-2 9] (micromovement)

=
e A =43} (fibro-osteal inte-
gration)& Z#jste] Aofjghrial MojHrhs e
B2 Albrektssons 92 UEZHE Y T 4T
3-4704 <] A-717te] wgHel H st &4
t}, o238} o]-f-o| A Branemark implanti= &
EFE T AxMo2 JZIHES YA, ARVt Y
ot thS-o)| A|NFE AEs = 23} EH(2 stage
procedure)& Wkt aFA| Wk HZol]= aFetol| 37)
o] JEHEE AYelal, 7= BY BHEES A%
3t A2FA] 7]+ Branemark Novumo]#lal Eal&
SA] AFA7)E 0] Al o], 33 d A AT
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AFEEHORE SA] AP AFTEE 7|89 2
stage 210 2 A&H EzTo) vl A s
18 7R3t FAAT, A4 g Aol JI9A
vk A A = 2709 ERETL FAE A, v
A 2T oA BT sk AREL ol Hs
S| Fapgo] ek o R NeEE7] Mo 2 24
AHo 2 o] 7|3 A] Adgt A7 (controlled
multi-center study)”} B B & 3}t 3T}, Cooper
572 1 stage €210 2 Aot Aol Astra Y&
EE A3t 37 F AUTE 928 9A 55
EZ WP, 7 WA 9F § J7 HEES 3
shdch W82 th)# 97512 months prospective
multicenter study)HO 2 o]& 587 YZSHE H
AES 12709 Fol 1 2 AT HARE 8k 4B
L& 96.2%, Wt

F

juled

=

222 ke 0.4 mmE B3}
o} AAES AR e JEHETS AxH <
SA] F8l o] AmHo s &

|
ar
=



Table 6, PA|5 T ASHEO]| 2Tt =F
Implant Imp?ant FOHOW_UP Survival
Authors /patient periods Comments
type rates(%)
number (years)
Becker & Becker .
19951 Branemark 24/22 2 95 38 % screw loosening
Branemark .
) 22/22 3 96 48 % screw loosening
Balshi et al, Single
1996% Branemark 50/25 3 100 89 s looseni
Double 50/25 o screw loosening
Parein et al. B K 56/n. 6 885 Premolar vs molar
199740 ranemar] n.a. . 0 vs49.8%
Schwartz-Arad 5 failures in
et al, 1999°2 Not known 78/55 6.7 93.6 titanium screw acid etched
Mazor et al, Sulzer 10/10 3 100 Sinus i
19997 Calcitek inus augmentation
Romanos et al. o 58/51 5 9%.6
2000 Anleylos > ‘
Polizzi et al Branemark 38/34 3 92 Retropective study
20019 Smm 20/17 1 95 Prospective study
1|E} 2A|A icati
o] G ARl P8l AR Azge] 0 1 = I Ccomplcations)
VEVEE 543511, 54 FL 279 2814171 7
$-0] A5k Chaushu 573 A% o JEUEE @ JAEHE A Ao ofgt T AR 7heH|
2 AR, 54 R QEVE AL FAS S 2 WP EY PRI o0dY) ke o
waselh el S| AFE HAR] AY Pl 437l 630] ol 2 e WMEE 1
S DAL A sl e SRS A oI B fomcnn 5] 7B
23}01(82.4% vs 100%), 12 ]7‘5, 01] SA AFela & uE AEUES 22 A HelEug YAE =
A Baka7le el 89S Baskt o2 gk wAs, LR 2 W] 9 7]
UEHE WS 7 3]% HJHéi’Jr bEo], =3k AlE ARSEke] AR 2HstA(35N) A =Y
T FHE AL QEVES A S A4S 5 vk Teln 2019 U dBeEE AYE
e 29 BoU RS G FA0R o B QERE@Euee] AR 2gekL, o7ld) 7
AR, QERE AN AFHAEC], AT AL BE T AL Ao ek ofF LA
o] TR FAR) B ABREE A L & ABel], T R R HEY Bko] B
< A0l A =EdTt st HT of ] AT Atk 19921 Anderssons1100] o 2HH EA
N FHE FRF0EL g AZLART T 7l¢] (controlled torque) & ARE-3te] AUIFE IS THE

UZHEEN AL}
0). FAIRE ZE2 LAt
EERhe o

& 298 A3 KTable
ZHol e AR A
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o dEstaL, AT Algt A 2] S AIHME
3= Alekd AiF 713 (CeraOne abutment tech-
nique)o] 27iE &, WWAHEE A4S A9 AR



T}, 3353948515358 F}x| 0k 2|5 T QZ-EHE of| 4
© 7o H WS AR EIE ol = EekaL 62%
A YARERE o] EEH L, 1 F 14 %ol A=
3 oo WAL E§ o] eEE QT M o] o tf
g )220 2 Balshig & g+ 7]e] 27} Fad
Bolo) T f o] ASTUEE AFE-3le] FHS A a}
S, st e AZHEE ARESIE o) Bt v
AREHEGo] Ho] FojE F(48% vs 8%)S THEs)
At ASHES} AT Abo] o] HEo] AR @
Hj(morse taper) 2 Branemark implant®] FHo| 7t
U= e (buttjoint) 2} ThE F-22] Astra implanto]]
X ) (ARE Sl SR gk, 406
AREL7 AAS wEFzA o 7 QZ e 71E1A|
+ %8s A 75 HEWE (bending
moment)E £ A Y58 2] morse-tapert-Z7}F
RS A2 9 @ 4 8910 47153
o} 9] morse taper FEJS] ITI implantE A 2HE

T RS 2 WG 2 Aol = e 9
H e (octa abutment screw-retained) 53
3} RtjF Atold| A= 22.2%2] YAFEH (occlusal
screw)o] TEE I, AMER 314 FH(coni-
cal-abutment cemented crown)o|A X5 =
(conical abutment loosening)- 5.3 % #2%| T} 5
A T2 ITT T JETFE TN SEA|
EAREE Tl A 14 %] YARE R o] #EH AT
1.9 3i implantol| A= 4%62, 7,195, L8]l 13%722]
LAEEFo] #EHJAL, 7 Bl JIETE
Wi-e] 2 o Beleiighe AT o ?EP
Mac implanto] 4= 807 & 17]¢] WM EES Bl
Eisis b

ol9} 2 Ao e T EH QIET
A& 2T o, JSTHE Z A5 e A
B2 d YAKd], gold screw)E A8l - H 3
¥ (controlled torque) 0.2 A4s}aL, A2 oA
vg,Laqa; ANHE 2 At x|o] H2FslaL, Foof| 71af =

=

I LS AASHE Aol HIEYS 2
% gl o] 4 ol

AZ & (survival rate)e] A= A8k A Q=

E 7RetlolM dA7IRE 5, 773 viell o8] |

78

o
-

2 3o,

USUE] HES U3l
37Fe] 7] B A 5715 4
1%% %ﬂﬂﬂﬂ”°T

L
R

0, 2, rfo
N
i
(:rlrt1

P

9,

M 1o
=)

lm\x
N

Xﬂﬂﬂ 7] x‘i”}xl}f R
AT} oo gisle] A3 E(success rate)
1% (criteria)& A-8-35hn], AJFo] IA7)
Hex. 5 etc.) Z]J—EJO]O]:?FPE]- Q) Z gt Aol
71 o 7HA e s A Eo] ARE .
112’115'1“'11519981’3 7HL]_E], E%EEHQ'OH/H oadﬂ };j]:]j‘
A5 ‘The Proceedings of the symposium;

il
F

A5
o=

Mo tt d
—l>

N
12 &
N
roh
N

¢

Towards Optimized Treatment Outcomes for Dental
Implants of|4] Q1EHE Jge] HoJ=;

1. JESBEAR] RHEL 7154 Auzdo g 3t
A, R R eIk s,
EofA 7|3 5, &

ﬂ%ﬂﬂ

r°f‘

s
o

i o] g e 7lee 4 ¢
Z-g-x]ofofslH, HAEEo] A2tE o] wY
UETHES AALefokshaL, ZAM S B
EV} Zgteojof g}, IETE FAEE
o] ArZ 9] 7|&(gold standard)e] EA] §lo
L5 2go¢ =gHo] 1LH|F o2 7|
Ao ojos, 54 7IEHI 47t 2
EE T ZFL‘?} I E (standard periapical fllm)_i
5}04 0136]"4

rum
p

2
%
QL
nQH
=

fr
ol X0 (W

ro o

Jm
o
O
Fr

11:1
l-m
_,>L

_4

2

—_

,]
(¢]

o4, e B
Lo rfr

rg o

-

é

I

1%

kﬂ

%0,
el
9,
i
L)
m
i

oK

ol
:{0
it

2
N
o
lo,

U

O.

) 0,
g

M

2

N

©



(drop out)glo] A= HF o]
E 98 R B AT A7 3

=
)
3

ARtola, Bt A g F27Kk] EAT B
7 RRolnE e JERe oulE Fo] 2
w sl shoF & Aol o ojme|A M
(prospective) SA77} M SAA W AU 0 2 B
& %o BAATIES 1 ALES BAE 22
*\g—‘
_ir
<

r% i
Hm=ug

247]7}01 Q) o3TLa84850667) 71k A TR
67l 23de] F2] 717k ZEaL gl
A JEUE B =S BF 9x, A
A7) FAAA FoeH 150 129 9] =&
9 Ul gefekst=d], #AIRE o] =iE 50

%= B 7R 583 et e o] W EaL,
2] 50 %6+= 100¢] 7H9] JA] o Eoj#] A=
Fo|th e oo} Fro] ofe] FAJef| L4tE of el vl
= i ) waglo) 971 o
270 2 W ofelSE, Bl o RS
S AAF o2 AP (overview) E418F 24 (review)

wRo] £2AY 4 9tk T ABUE HopolA
_]

e -1 O
T T ew

= AAA (systematic) © 2, W EREA] (meta-analysis)
W olgdlel YEUE HEEE TN ERE

117,1180] o]x]u]- o]lé— =Fe

HEREA o] 2o Bt
T = EE U A7) diid o & &9, 66
7 =R 97, B2 3207) =l A 97 e A
e =i Aejd), 27t el 28
AEE 7] SElre dETE BESSER ofyg,
@ QIEHE Ao dojd 5 e BEe &
S 2FH o2 AH o 7 HESH= A(qualitative
review) = F Qs tH,
E AT B4 E g dESHEATF9
W, 34710 AL QB AHE
9] 5, 4 4, A8 o
sl 2270
< AT ), JEHE TR AEE
o] FHitghe] W< vl als o Fo)5te] &4 ¥ oi4]
o} & Z o] tiFigure 2, Table 3).
)3 B o) DR e R R 4
& A YEHE BEE A el oA o}
O}Dﬂ, A5 T AESHE A73A P AREHE

=

o

79

AR 82 G JEHE RAA R 43T o
25)o] ek & Slolr
V. 2E A

AT ) AokE 8 A EH) AHE T
EUEY PEEL A =L 24T 2} 2
EEr ESEREERELEEESREL R
oFF e HTES RAT961 %), BY YEUE
As) £ 271 WA 8 7 EAEe
3311 75 B BB olsl) 1 ABUE

L E N EETI
2 =29 2908 AA AR 5 Id A

$714 Sehslo] Mgl gl e wel o)
FUEs /)E RAARY BAYES THE 5 9

T P ARl A8 o = A ke,

V. &nes

1. Chan RW, Tseng TN. Single tooth replace-
ment-expanded treatment options. Aust Dent
J. 1994 Jun;39(3):137-149,

2. Hammerle CH. Success and failure of fixed
bridgework, Periodontol 2000, 1994 Feb;4:41-
51,

3. Creugers NH, Van 't Hof MA, An analysis of
clinical studies on resin-bonded bridges. J Dent
Res 1991 Feb;70(2):146-149,

4, Dietschi D, Schatz JP, Current restorative
modalities for young patients with missing
anterior teeth, Quintessence Int 1997
Apr;28(4):231-240,

5. Andersson B, Implants for single-tooth replace-
ment, A clinical and experimental study on the
Brénemark CeraOne system, Swedish Dental
Journal supplement 1995;108: 7-41,

6. Adell R, Lekholm U, Rockler B, Branemark PI,
A 15-year study of osseointegrated implants in

the treatment of the edentulous jaw. Int J Oral



10.

11,

12,

13

14,

15,

Surg 1981 Dec;10(6):387-416,

Adell R, Eriksson B, Lekholm U, Branemark PI,
Jemt T. Long-term follow-up study of osseoin-
tegrated implants in the treatment of totally
edentulous jaws .Int J Oral Maxillofac Implants
1990 Winter;5(4):347-359.

Jemt T, Lekholm U, Adell R, Osseointegrated
implants in the treatment of partially edentu-
lous patients: a preliminary study on 876 con-
secutively placed fixtures, Int J Oral Maxillofac
Implants 1989 Fall;4(3):211-217.

Jemt T, Modified single and short-span restora-
tions supported by osseointegrated fixtures in
the partially edentulous jaw. J Prosthet Dent
1986;55:243-247.

Rangert B, Krogh PH, Langer B, Van Roekel N,
Bending overload and implant fracture: a retro-
spective clinical analysis, Int J Oral Maxillofac
Implants 1995 May-Jun;10(3):326-334,

Jemt T, Lekholm U, GrGndahl K, A 3-year fol-
low-up study of early single implant restora-
tions ad modum Brénemark, Int ] Periodontics
Restorative Dent 1990;10:341-349.

Jemt T, Laney WR, Harris D, Henry PJ, Krogh
PH Jr, Polizzi G, Zarb GA, Herrmann I,
Osseointegrated implants for single tooth
replacement: a 1-year report from a multicenter
prospective study. Int J Oral Maxillofac
Implants 1991;6:29-30.

Jemt T, Pettersson P, A 3-year follow-up study
on single implant treatment, J Dent
1993;21:203-208.

Becker W, Becker BE. Replacement of maxil-
lary and mandibular molars with single
endosseous implant restorations: a retrospec-
tive study, J Prosthet Dent 1995;74:51-55,
Jorneus L, Jemt T, Carlsson L, Loads and
designs of screw joints for single crowns sup-

ported by osseointegrated implants, Int J Oral

80

10.

17.

18,

19.

20,

21,

22,

23,

Maxillofac Implants 1992 Fall;7(3):353-359.
Palacci P, Ericsson I, Engstrand P, Implant
placement, In: Palacci P, Ericsson I, Engstrand
P, Rangert B, eds. Optimal Implant Positioning
& Soft Tissue Management for the Brénemark
System 1995;35-39. Chicago, Quintessence,
Chang M, Odman PA, Wennstrom ]JL,
Andersson B, Esthetic outcome of implant-sup-
ported single-tooth replacements assessed by
the patient and by prosthodontists. Int J
Prosthodont, 1999 Jul-Aug;12(4):335-341.
Chang M, Wennstrom JL, Odman P, Andersson
B. Implant supported single-tooth replace-
ments compared to contralateral natural teeth,
Crown and soft tissue dimensions, Clin Oral
Implants Res, 1999 Jun;10(3):185-194,
Albrektsson T, Branemark PI, Hansson HA,
Lindstrom J. Osseointegrated titanium
implants. Requirements for ensuring a long-
lasting, direct bone-to-implant anchorage in
man, Acta Orthop Scand 1981;52(2):155-170,
Cranin AN, Heimke G, Gelbman J, Simons A,
Klein M, Sirakian A, Clinical trials with a poly-
crystalline alumina dental implant, J Oral
Implantol 1993;19:221-227.

Fugazzotto PA, Gulbransen HJ, Wheeler SL,
Lindsay JA, The use of IMZ osseointegrated
implants in partially and completely edentu-
lous patients: success and failure rates of 2,023
implant cylinders up to 60+ months in func-
tion, Int J Oral Maxillofac Implants 1993;3:617-
621.

Lill W, Thomton B, Reichsthaler J, Schneider B,
Statistical analyses on the success potential of
osseointegrated implants: a retrospective sin-
gle-dimension statistical analysis. J Prosthet
Dent 1993;69:176-185,

Mau J. On statistics of success and loss for den-
tal implants, Int Dent J 1993;43:254-261,



24,

25,

20.

27,

28,

29,

30.

31

Schmitt A, Zarb GA. The longitudinal clinical
effectiveness of osseointegrated dental
implants for single-tooth replacement. Int J
Prosthodont 1993;6:197-202,

de Wijs FL, Van Dongen RC, de Lange GL, de
Putter C. Front tooth replacement with
Tubingen (Frialit) implants, J Oral
Rehabilitation 1994;21:11-26,

Cordioli G, Castagna S, Consolati E, Single-
tooth implant rehabilitation: A retrospective
study of 67 implants. Int J Prosthodont
1994;7:525-531.

Ekfeldt A, Carlsson GE, Borjesson G. Clinical
evaluation of single-tooth restorations support-
ed by osseointegrated implants: A retrospective
study. Int J Oral Maxillofac Implants
1994;9:179-183.

Laney WR, Jemt T, Harris D, Henry PJ, Krogh
PH]J, Polizzi G, Zarb GA, Herrmann I,
Osseointegrated implants for single-tooth
replacement: Progress report from a multicen-
ter prospective study after 3 years, Int J Oral
Maxillofac Implants 1994;9:49-54,

Thilander B, Odman J, Grondahl K, Friberg B,
Osseointegrated implants in adolescents, An
alternative in replacing missing teeth?
European Journal of Orthodontics 1994;16:84-
95.

Andersson B, Odman P, Lindvall A-M, Lithner
B. Single tooth restorations supported by
osseointegrated implants: Results and experi-
ences from a prospective study after 2 to 3
years, Int J Oral Maxillofac Implants
1995;10:702-711,

Andersson B, Odman P, Lindvall A-M,
Branemark PI. Surgical and prosthodontic
training of general practitioners for single tooth
implants: a study of treatments performed at

four general practitioners' offices and at a spe-

81

32,

33.

34,

35.

30.

37.

38.

39.

cialist clinic after 2 years, J Oral Rehabil 1995
Aug;22(8):543-548.

Carter GM, Hunter KM, Six years' experience
with Branemark osseointegrated implants, N Z
Dent J 1995;91:44-48,

Henry PJ, Rosenberg IR, Bills IG, Chan RW,
Cohen AC, Halliday KG, Kozeniauskas JA.
Osseointegrated implants for single tooth
replacement in general practice: A 1-year
report from a multicentre prospective study.
Australian Dental Journal 1995;40:173-181,
Engquist B, Nilson H, Astrand P, Single-tooth
replacement by osseointegrated Brnemark
implants: A retrospective study of 82 implants,
Clin Oral Implants Res 1995;6:238-245.

Haas R, Mensdorff-Pouilly N, Mailath G,
Watzek G, Brénemark single tooth implants: A
preliminary report of 76 implants, J Prosthet
Dent 1995;73:274-279,

Balshi TJ, Hernandez RE, Pryszlak MC, Rangert
B. A comparative study of one implant versus
two replacing a single molar, Int J Oral
Maxillofac Implants 1996;11:372-378,
Raghoebar GM, Batenburg RH, Vissink A,
Reintsema H, Augmentation of localized
defects of the anterior maxillary ridge with
autogenous bone before insertion of implants,
J Oral Maxillofac Surg 1996;54:1180-5; discus-
sion 1185-1186,

Henry PJ, Laney WR, Jemt T, Harris D, Krogh
PH, Polizzi G, Zarb GA, Herrmann I,
Osseointegrated implants for single-tooth
replacement: A prospective 5-year multicenter
study., Int J Oral Maxillofac Implants
1996;11:450-455,

Avivi-Arber L, Zarb GA, Clinical effectiveness
of implant-supported single-tooth replacement:
Toronto study, Int J Oral Maxillofac Implants
1996;11:311-321,



40,

41,

42,

43,

44,

45,

46,

47,

48,

Parein AM, Eckert SE, Wollan PC, Keller EE,
Implant reconstruction in the posterior
mandible: a long-term retrospective study. J
Prosthet Dent 1997,78:34-42,

Kemppainen P, Eskola S, Ylipaavalniemi P, A
comparative prospective clinical study of two
single-tooth implants: A preliminary report of
102 implants, J Prosthet Dent 1997;77:382-387.
Levine RA, Clem DS, Wilson TG, Higginbottom
F, Saunders SL. A multicenter retrospective
analysis of the ITI implant system used for sin-
gle-tooth replacements: preliminary results at 6
or more months of loading. Int J Oral
Maxillofac Implants 1997;12:237-242.

Palmer RM, Smith BJ, Palmer PJ, Floyd PD. A
prospective study of Astra single tooth
implants. Clin Oral Implants Res 1997;8:173-
179.

Karlsson U, Gotfredsen K, Olsson C, Single-
tooth replacement by osseointegrated Astra
Tech dental implants; A 2-year report, Int ]
Prosthodont 1997;10:318-324,

Gomez-Roman G, Schulte W, d'Hoedt B,
Axman-Krcmar D, The Frialit-2 implant system:
five-year clinical experience in single-tooth and
immediately postextraction applications. Int J
Oral Maxillofac Implants 1997;12:299-309.

de Wijs FL, Cune MS. Immediate labial contour
restoration for improved esthetics: a radi-
ographic study on bone splitting in anterior
single-tooth replacement. Int J Oral Maxillofac
Implants 1997;12:686-696.

Norton MR, The Astra Tech Single-Tooth
Implant System: a report on 27 consecutively
placed and restored implants. Int ]
Periodontics Restorative Dent 1997;17:574-583.
Scheller H, Urgell JP, Kultje C, Klineberg I,
Goldberg PV, Stevenson-Moore P, Alonso JMN,
Schaller M, Corria RM, Engquist B, Toreskog S,

82

49,

51.

54,

56.

Kastenbaum F, Smith CR. A 5-year multicenter
study on implant-supported single crown
restorations, Int J Oral Maxillofac Implants
1998;13:212-218,

Andersson B, Odman P, Lindvall A-M,
Brdnemark P-I, Five-year prospective study of
prosthodontic and surgical single-tooth implant
treatment in general practices and at a special-
ist clinic, J Prosthet Dent 1998;11:351-355,
Andersson B, Odman P, Lindvall A-M,
Brénemark, P-I, Cemented single crowns on
osseointegrated implants after 5 years: Results
from a prospective study on CeraOne. Int ]
Prosthodont 1998;11:212-218,

McMillan AS, Allen PF, Bin Ismail I, A retro-
spective multicenter evaluation of single tooth
implant experience at three centers in the
United Kingdom, J Prosthet Dent 1998;79:410-
414,

Schwartz-Arad D, Samet N, Samet N. Single
tooth replacement of missing molars: a retro-
spective study of 78 implants, J Periodontol
1999;70:449-454.

Wannfors K, Smedberg JI. A prospective clini-
cal evaluation of different single-tooth restora-
tion designs on osseointegrated implants, A 3-
year follow-up of Branemark implants, Clin
Oral Implants Res 1999;10:453-458,

Levine RA, Wilson Jr TG, Higginbottom F,
Solnit G, Multicenter retrospective analysis of
the ITT implant system used for single-tooth
replacements: results of loading for 2 or more
years, Int J Oral Maxillofac Implants
1999;14:516-520.

Priest GF. Single-tooth implants and their role
in preserving remaining teeth: a 10-year sur-
vival study. Int J Oral Maxillofac Implants
1999;14:181-188,

Moberg L-E, KOndell P-A, Heimdahl A,



57.

58.

59.

60,

61.

62,

03.

04,

Gynther GW. Evaluation of single-tooth
restorations on ITI dental implants, A prospec-
tive study of 29 patients, Clin Oral Implants Res
1999;10:45-53.

Mazor Z, Peleg M, Gross M. Sinus augmenta-
tion for single-tooth replacement in the posteri-
or maxilla: a 3-year follow-up clinical report.
Int J Oral Maxillofac Implants 1999;14:55-60.
Scholander S. A retrospective evaluation of 259
single-tooth replacements by the use of
Branemark implants. Int J Prosthodont
1999;12:483-491,

Polizzi G, Fabbro S, Furri M, Herrmann 1,
Squarzoni S, Clinical application of narrow
Brénemark system implants for single-tooth
restorations, Int J Oral Maxillofac Implants
1999;14:496-503,

Romanos GE, Nentwig GH. Single molar
replacement with a progressive thread design
implant system: a retrospective clinical report,
Int J Oral Maxillofac Implants 2000;15:831-836,
Brocard D, Barthet P, Baysse E, Duffort JF, Eller
P, Justumus P, Marin P, Oscaby F, Simonet T,
Benque E, Brunel G, A multicenter report on
1,022 consecutively placed ITI implants: a 7-
year longitudinal study. Int J Oral Maxillofac
Implants 2000;15:691-700,

Vigolo P, Givani A, Clinical evaluation of sin-
gle-tooth mini-implant restorations: a five-year
retrospective study, J Prosthet Dent 2000;84:50-
54,

Orenstein IH, Petrazzuolo V, Morris HF, Ochi
S. Variables affecting survival of single-tooth
hydroxyapatite-coated implants in anterior
maxillae at 3 years. Ann Periodontol
2000;vol5:68-78,

Mericske-Stern R, Grutter L, Rosch R, Mericske
E. Clinical evaluation and prosthetic complica-

tions of single tooth replacements by non-sub-

83

03.

00,

67.

68,

9.

70.

71,

72,

merged implants, Clin Oral Implants Res
2001;12:309-318,

Ericsson I, Nilson H, Lindh T, Nilner K,
Randow K. Immediate functional loading of
Branemark single tooth implants. An 18
months' clinical pilot follow-up study, Clin Oral
Implants Res 2000;11:26-33,

Palmer RM, Palmer PJ, Smith BJ. A 5-year
prospective study of Astra single tooth
implants, Clin Oral Implants Res 2000;11:179-
182,

Johnson RH, Persson GR, Evaluation of a sin-
gle-tooth implant, Int J Oral Maxillofac
Implants 2000;15:396-404.

Naert I, Koutsikakis G, Duyck J, Quirynen M,
Jacobs R, van Steenberghe D. Biologic out-
come of single-implant restorations as tooth
replacements: a long-term follow-up study.
Clin Implant Dent Relat Res 2000;2:209-218,
Polizzi G, Rangert B, Lekholm U, Gualini F,
Lindstrom H. Branemark System Wide
Platform implants for single molar replacement:
clinical evaluation of prospective and retro-
spective materials, Clin Implant Dent Relat Res
2000;2:61-69,

Bianco G, Di Raimondo R, Luongo G,
Paoleschi C, Piccoli P, Piccoli C, Rangert B.
Osseointegrated implant for single-tooth
replacement: a retrospective multicenter study
on routine use in private practice, Clin Implant
Dent Relat Res 2000;2:152-158.

Andersson B, Taylor A, Lang BR, Scheller H,
Schérer P, Sorensen JA, Tarnow D, Alumina
Ceramic Implant Abutments Used for Single-
Tooth Replacement: A Prospective 1- to 3-Year
Multicenter Study. Int J Prosthodont
2001;14:432-438,

Andersen E, Saxegaard E, Knutsen BM,

Haanaes HR, A prospective clinical study eval-



73.

74,

75.

70.

77.

78.

79.

80.

uating the safety and effectiveness of narrow-
diameter threaded implants in the anterior
region of the maxilla, Int J Oral Maxillofac
Implants 2001;16:217-224,

Chaushu G, Chaushu S, Tzohar A, Dayan D.
Immediate loading of single-tooth implants:
immediate versus non-immediate implantation.
A clinical report, Int J Oral Maxillofac Implants
2000;16:267-272.

Cooper L, Felton DA, Kugelberg CF, Ellner S,
Chaffee N, Molina AL, Moriarty JD, Paquette D,
Palmqvist U, A multicenter 12-month evalua-
tion of single-tooth implants restored 3 weeks
after 1-stage surgery. Int J Oral Maxillofac
Implants 2001;16:182-192,

Johnson RH, Persson R, A 3-Year Prospective
Study of a Single-Tooth Implant. Prosthodontic
Complications. Int J Prosthodont 2001;14:183-
189.

Gomez-Roman G, Kruppenbacher M, Weber
H, Schulte W. Immediate postextraction
implant placement with root-analog stepped
implants: surgical procedure and statistical out-
come after 6 years. Int J Oral Maxillofac
Implants 2001;16:503-513,

Mangano C, Bartolucci EG. Single tooth
replacement by morse taper connection
implants: A retro spective study of 80 implants,
Int J Oral Maxillofac Implants 2001;16:675-680.,
Khayat PG, Habre Hallage PG, Toledo RA. An
investigation of 131 consecutively placed wide
screw-vent implants, Int J Oral Maxillofac
Implants 2001;16:827-832,

Deporter DA, Todescan R, Watson PA,
Pharoah M, Levy D, Nardini K, Use of the
Endopore dental implant to restore single teeth
in the maxilla: protocol and early results. Int J
Oral Maxillofac Implants 1998;13:263-272,
Groisman M, Ferreira HM, Frossard WM, de

84

81,

82,

83.

84,

85.

86.

87.

88.

Menezes Filho 1M, Harari ND, Clinical evalua-
tion of hydroxyapatite-coated single-tooth
implants: a 5-year retrospective study. Pract
Proced Aesthet Dent 2001 Jun-Jul;13(5):355-
360,

Niznick GA. Int J Oral Maxillofac Implants
1996 Jul-Aug;11(4):431-432.

Johansson CB, Han CH, Wennerberg A,
Albrektsson T. A quantitative comparison of
machined commercially pure titanium and tita-
nium-aluminum-vanadium implants in rabbit
bone. Int J Oral Maxillofac Implants 1998 May-
Jun;13(3):315-321.

Norton MR. An in vitro evaluation of the
strength of an internal conical interface com-
pared to a butt joint interface in implant
design. Clin Oral Implants Res 1997
Aug;8(4):290-298,

Merz BR, Hunenbart S, Belser UC, Mechanics
of the implant-abutment connection: an 8-
degree taper compared to a butt joint connec-
tion, Int J Oral Maxillofac Implants 2000 Jul-
Aug;15(4):519-520.

Abrahamsson I, Berglundh T, Wennstrom ]J,
Lindhe J. The peri-implant hard and soft tissues
at different implant systems, A comparative
study in the dog, Clin Oral Implants Res 1996
Sep;7(3):212-219,

Puchades-Roman L, Palmer RM, Palmer PJ,
Howe LC, Ide M, Wilson RF, A clinical, radi-
ographic, and microbiologic comparison of
Astra Tech and Branemark single tooth
implants. Clin Implant Dent Relat Res
2000;2:78-84.

Aparicio C, Orozco P, Use of S-mm-diameter
implants: Periotest values related to a clinical
and radiographic evaluation, Clin Oral
Implants Res 1998 Dec;9(6):398-400.

Friberg B, Grondahl K, Lekholm U, Branemark



39.

90.

91.

92,

93.

94,

9.

9.

PI. Long-term follow-up of severely atrophic
edentulous mandibles reconstructed with short
Branemark implants. Clin Implant Dent Relat
Res 2000;2(4):184-189.

Ivanoff CJ, Sennerby L, Johansson C, Rangert
B, Lekholm U. Influence of implant diameters
on the integration of screw implants, An exper-
imental study in rabbits, Int J Oral Maxillofac
Surg 1997 Apr;26(2):141-148,

Eckert SE, Meraw SJ, Weaver AL, Lohse CM,
Early experience with Wide-Platform Mk II
implants, Part I: Implant survival, Part II:
Evaluation of risk factors involving implant sur-
vival, Int J Oral Maxillofac Implants 2001 Mar-
Apr;16(2):208-216,

Ivanoff CJ, Grondahl K, Sennerby L, Bergstrom
C, Lekholm U, Influence of variations in
implant diameters: a 3- to 5-year retrospective
clinical report, Int J Oral Maxillofac Implants
1999 Mar-Apr;14(2):173-180.,

Davarpanah M, Martinez H, Tecucianu JF,
Celletti R, Lazzara R, Small-diameter implants:
indications and contraindications, J Esthet Dent
2000;12(4):186-194.

Cochran DL, A comparison of endosseous
dental implant surfaces. ] Periodontol 1999
Dec;70(12):1523-1539,

Dennison DK, Huerzeler MB, Quinones C,
Caffesse RG. Contaminated implant surfaces:
an in vitro comparison of implant surface coat-
ing and treatment modalities for decontamina-
tion, J Periodontol 1994 Oct;65(10):942-948,
Eriksson RA, Albrektsson T, The effect of heat
on bone regeneration: an experimental study
in the rabbit using the bone growth chamber, J
Oral Maxillofac Surg 1984 Nov;42(11):705-711,
Yacker MJ, Klein M, The effect of irrigation on
osteotomy depth and bur diameter, Int J Oral
Maxillofac Implants, 1996 Sep-Oct;11(5):634-

85

97.

98.

9.

100.

101,

102,

103.

104,

038,
Iyer S, Weiss C, Mehta A, Effects of drill speed
on heat production and the rate and quality of
bone formation in dental implant osteotomies,
Part I: Relationship between drill speed and
heat production, Int J Prosthodont, 1997 Sep-
Oct;10(5):411-414,

Jochum RM, Reichart PA Influence of multiple
use of Timedur-titanium cannon drills: thermal
response and scanning electron microscopic
findings. Clin Oral Implants Res 2000
Apr;11(2):139-143.

Salvi GE, Lang NP, Changing paradigms in
implant dentistry. Crit Rev Oral Biol Med
2001;12(3):262-272,

Boioli LT, Penaud J, Miller N.A meta-analytic,
quantitative assessment of osseointegration
establishment and evolution of submerged and
non-submerged endosseous titanium oral
implants. Clin Oral Implants Res 2001
Dec;12(6):579-588.

Hammerle CHF, et al, Session F:Compromised
sites, In: Lang NP, Karring T, Lindhe J. eds.
Proceedings of the 3rd European Workshop
on Periodontology Implant dentistry 1999;467-
614, Berlin: Quintessence Publ, Co,

Rachmiel A, Srouji S, Peled M. Alveolar ridge
augmentation by distraction osteogenesis,Int J
Oral Maxillofac Surg 2001 Dec;30(6):510-517.,
Widmark G, Andersson B,

CJ.Mandibular bone graft in the anterior maxil-

Ivanoff

la for single-tooth implants, Presentation of
surgical method. Int J Oral Maxillofac Surg 1997
Ap1;26(2):106-109.

Friberg B, Grondahl K, Lekholm U, Branemark
PI. Long-term follow-up of severely atrophic
edentulous mandibles reconstructed with short
Branemark implants, Clin Implant Dent Relat
Res 2000;2(4):184-189,



105,

106,

107.

108.

109.

110,

111.

Lekholm U, Sennerby L, Roos J, Becker W, Soft
tissue and marginal bone conditions at
osseointegrated implants that have exposed
threads: a S-year retrospective study. Int J Oral
Maxillofac Implants 1996 Sep-Oct;11(5):599-
604,

Martinez H, Davarpanah M, Missika P, Celletti
R, Lazzara R, Optimal implant stabilization in
low density bone. Clin Oral Implants Res 2001
Oct;12(5):423-432,

Mayfield IJA, Immediate, delayed and late sub-
merged and transmucosal implants, In: Lang
NP, Karring T, Lindhe J. eds. Proceedings of
the 3rd Workshop
Periodontology Implant dentistry 1999;520-534.

European on
Berlin: Quintessence Publ, Co.

Uhthoff H. Mechanical factors influencing the
holding power of screws in compact bone. J
Bone Joint Surg 1973;55:633-639,

Branemark PI, Engstrand P, Ohrnell LO,
Grondahl K, Nilsson P, Hagberg K, Darle C,
Lekholm U. Branemark Novum: a new treat-
ment concept for rehabilitation of the edentu-
lous mandible. Preliminary results from a
prospective clinical follow-up study. Clin
Implant Dent Relat Res 1999;1(1):2-16.
Andersson B, Odman P, Carlsson L, Branemark
PI. A new Branemark single tooth abutment:
handling and early clinical experiences. Int J
Oral Maxillofac Implants 1992 Spring;7(1):105-
111,

van Steenberghe D, Quirynen M, Naert I,
Survival and success rates with oral
endosseous implants, In: Lang NP, Karring T,
Lindhe J. eds. Proceedings of the 3rd

86

112,

113,

114.

115,

116,

117.

118.

119.

European Workshop on Periodontology
Implant dentistry 1999;242-254, Berlin:
Quintessence Publ, Co,

Schnittman PA, Shulman LB, Dental implants:
benefit and risk. An NIH-Harvard Consensus
Development of Conference.1980;Pub no. 81-
1531, Bethesda: Department of Health and
Human Services, National Institutes of Health,
Albrektsson T, Zarb G, Worthington P,
Eriksson AR, The long-term efficacy of current-
ly used dental implants: a review and pro-
posed criteria of success. Int J Oral Maxillofac
Implants 1986 Summer;1(1):11-25,

Smith DE, Zarb GA. Criteria for success of
osseointegrated endosseous implants, ]
Prosthet Dent 1989 Nov;62(5):567-572.

Zarb GA, Albrektsson T. Consensus report:
towards optimized treatment outcomes for
dental implants. J Prosthet Dent 1998
Dec;80(6):641,

Russo SP, Fiorellini JP, Weber HP, Niederman
R. Benchmarking the dental implant evidence
on MEDLINE, Int J Oral Maxillofac Implants
2000 Nov-Dec;15(6):792-800,

Lindh T, Gunne J, Tillberg A, Molin M. A meta-
analysis of implants in partial edentulism, Clin
Oral Implants Res 1998;9:80-90,

Creugers NH, Kreulen CM, Snoek PA, de
Kanter RJ. A systematic review of single-tooth
restorations supported by implants, J Dent
2000;28:209-217.,

Goodacre CJ, Kan JY, Rungcharassaeng K.
Clinical complications of osseointegrated
implants, J Prosthet Dent, 1999 May;81(5):537-
552.



-Abstract-

A literature review on the survival rate of single
implant-supported restorations

Moon-Taek Chang

Department of Periodontology Institute of Oral Bio-Science School of Dentistry,
Chonbuk National University

Implant material, implant design, surface quality, status of the bone, surgical technique, and implant loading
conditions were regarded as prerequisites for osseointegration which is a prime condition for implant success,
The aim of this review paper was to investigate the survival rate of single implants in relation to the prerequi-
sites for osseointegration,

Fifty-eight papers reporting survival rates of single implants were selected by use of the "PubMed' and hand
searching. The survival rate of single implants were assessed with reference to factors influencing osseointegra-
tion,

The results showed that single implants in general showed a high survival rate except a few failures in cer-
tain extreme conditions and early stages, Those failures and complications such as screw loosening and esthet-
ic problem were almost solved with the development of implant components and surgical techniques and a
better understanding of biology around a single implant. Single-tooth implant-replacement is now considered
as a reliable and predictable treatment option for a single missing tooth and its application seems to expand to

compromised situations which were previously thought to be impossible for single implant therapy.

Key words : single-tooth, dental implant, review article, survival rate
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