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Table 1. Localization of 237 inserted implants in 231 patients

Branemark machined 47
Branemark Ti—Unite 26
Replace HA/acid etcing 19
Replace Ti—Unite 27
ITI 2
ITT Es+ 5}
3i 6
Frialit—2 6
IMZ 2
Total 140

76

2 37

9 2 30
20 4 ol
2 1 o
2 3 10
2 1 9
9 1 16
- 1 3

73 24 237

Table 2. Survival rate of 237 inserted implants in 231 patients

76

4 947

Branemark machined
Branemark Ti—Unite 37 1 97.3
Replace HA/acid etcing 30 6 30,0
Replace Ti—Unite ol 2 96.0
ITI 5) — 100
Il Es+ 10 - 100
3i 9 — 100
Frialit—2 16 - 100
IMZ 3 - 100
Total 237 13 94,35

E 3) A& 2o njrlAe
A7) gl 9JERtE Ho =
S AUSE QR o7 71Esignt Aof AR ¥e
o] 43S Yol A} HAS B3l RAF S

B ojo]l = Aej= Leckholmi} Zarbo] B
S oAl Wrsle] 71238}
UEHELE A2 Aol A

641

|| - |
1. MEE QAETUE 9N A =X

19934 29¥E] 2005 1297FA4] 13\|7F 2319
sirlo] Ao} 24X, 2K, A 29lo] & 2577
o) qERier} AR ARE UEREL e
doosteal implantZ2A] InterporeAl2] IMZ, Branemark
Standard, Mk, MkIl, MkIV
(machined/Ti—unite), Replace(HA, acid etching
/Ti—Unite), ITI, ITI(Es+), 3i(Osseotite), Frialit—2

system?]
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Table 3. Survival rate by installation site

Central Incisor 140
Lateral Incisor 73 1 98 6
Canine 24 1 95.8
Total 237 13 94,5

Table 4. Diameter of 237 inserted implants in 231 patients

e e R

ASASmn

Branemark machined 2 03

Branemark Ti—Unite o - 32 — -
Replace HA/acid etcing 6 — 16 8 -
Replace Ti~Unite 17 — 27 4 3
ITI ~ - o - -
ITI Es+ - - 10 - -
3i 1 1 7 - -
Frialit—2 o 9 2 - -
IMZ 2 - 1 - -
Total 38 63 121 12 3




Table 5. Length of 237 inserted implants in 231 patients

Branemark machined 3 37 26 - 10

Branemark Ti—Unite 8 25 4 - -
Replace HA/acid etcing 1 24 - 5 -
Replace Ti—Unite 4 45 - 2 —
ITI o — — - -
ITI Es+ 10 - - - -
3i 0 7 2 - -
Frialit—2 0 15 ‘ 1 - -
IMZ 2 — 1 — -
Total 33 153 34 7 10

11, 5mmoj| A 17), 13mmofjA 97, 15mme} 18mm2]
PEHET} ZF VR Al A=K Figure 1),

3. Yo T Nor Yoo Al
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Jom QI Aok BT A7 M Bsken) AT
A, Rlolabd, AAHZF FHiE =0 £0F XofE A Figure 1. Survival rate of implant according to
& Ao velitt (Table 6). diameter

Table 6. Causes of single tooth loss

Perio Problem 34
Fracture 33
Congenital Missing 28
Endodontic Problem 11
Root Rest 9
Full Impacted Tooth 9
Unrestorable Dental Caries 9
Failed Implant o
Deciduous Tooth 3
Root resorption 1
Unknown 19
Total 237
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Table 7. Survival rate of implant according to causes of single tooth loss

Trauma 76 4 947
Perio Problem 34 1 970
Fracture 33 2 93.9
Congenital Missing 28 - 100
Endodontic Problem 11 2 81.8
Root Rest 9 1 88.8
Full Impacted Tooth 9 3 66,7
Unrestorable Dental Caries 9 ~ 100
Failed Implant 5 — 100
Deciduous Tooth 3 - 100
Root resorption 1 - 100
Unknown 19 — 100

Total 237 13 94.5

Table 8. Distribution of bone quality

Type II 1 20 86 13 177
Type IV - 6 3 3 12
Total 9 48 107 7 237
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Table 9. Survival rate of implant according to bone guality

Type 1 48 — 100
Type I 177 13 92 7
Type W 12 — 100

Total 237 13 94.5

Table 10. Survival rate of implant according to bone qualitﬁk

A 5 —~ 100
B 48 1 97.9
C 107 7 93,5
D 77 5 93,5
Total 237 13 94,5

Table 11. Distribution of bone augmentation procedure.

GBR ( One — Stage ) 90

( Two — Stage ) 7
Immediate Implantation 14
CT Graft 1

Ridge Splitting 5
Others 1
Total 118
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(Table 11, Figure 2),
Figure 2. Distribution of bone augmentation
procedure.
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Table 12. Survival rate of implant according to the type of bone augmentation procedure.

GBR ( One — Stage ) 90

GBR ( Two — Stage ) 7 - 100

Immediate Implantation 14 1 92.8

CT Graft 1 — 100

Ridge Splitting 5 - 100

Others 1 — 100

Total 118 6 94.9
AJBAE 2] 7M82] ATOE ridge split—  Ale} AR T Ko} PEUEE UutH US
ting, GBR, connective tissue(CT) Graft, imme— 2lE 2|50 Z7[2o] vlEo] W EWHSE SHAIQ}
diate implantation 3= ©]&3l] & 11871¢] = =715 7RITE Aot AxRQ] A At FA
HEES AFsIHon o)F T/ AEHET AAE off AT AR E&IZ] AR T2 ZH 9 44lof A

At IR e T8l L3R AlRH
9071e] UEHE F 577} Aufiste] 94.4%2] A&
= Uehion, x|t FAlo) SA| AFEIE HS-
147]9] YBE 3 U} Asisiol 92.8%9) HES
< UehH 3tk Table 12).

Iv. 2ot
Aok AXF G AL H9)9 482 23 o
AE YA T4 9, TN T, HA 4
22o) ofe} X X7} ool Sk A
22o| 49 Fe ARFS] $HTY 4 Y A
A9l 91, WA, 7bs, A, TLES WAL

4 glo] B 2ol 3 WA TEPEOR o
A Qe et AR QA AP R o394
A7) Ead T slo] ERig A Hojgke
Anjel o) A 2718l Aote] 23 5
o] SIS Lrehyaltt
Branemarko]] @&l 1960t

ASH=T), Bl YBVE} Ao} Tx|o} 4
A $HHom TeEldE X Fet

Tt Ao RAR Aol sl e A=
L Qzee xug 7 olge ARWF shiolch

A=A Hm 25 el 25%8=2] EhS

¢ A4t 273 543t 30~40%2] A4t 34

al
=

Wkt 29 gEeEe] Av Hey
2 TS op% 4 9] TRl e Wk

A eg aE ool sk Aot AA]
AX
S ISl Y2 HET M8 slold B
Zh=t), USRIES o83 9o 5
o] YUniz} Hoj7HA o2t ARRMEE SH3| A
o B2 A=} G50l o FAAKAL A= A
Frlojx]al ok Arlole EfE e 2=
7MeE9 k2 sTfEle ARt AEHESY A

_,
=
ZHAA 2

3 T0% 9 F5E PRt AESo]
et UBUES) TRAS Y FEuw
Qzete Ewglel A3 GAu FHo| o]0l

Aok si=td] ojufje] =R ERAIN IEH
fibrin clot©] scaffold ¥ shy ZAZET
ZTEY 7S 1A "ot SRl lofAl
o1&t scaffold®] o] F8351A H=tl, d=T
E 9] o] HZo| A4E scaffold7} HEY 3
£ ZHAo| gojx|u} FHAAR|7} F71=A E o]
F2I3t 2¥E UehgA "o dEES Wy

S J=EQ] HHAEE 3} rough surfaces



OJ.Q._Q_E,;L -T'-_'erLQ. Z-.;q /L];r’l 3 j] (o)
7I2e A=E0) o)FolA o w2 At "‘3’4%
o| dojxtt UEZIHET} =% _71-_7]—4 machined
surface=5E hydroxiappatite coating, nitric
acidS ©]83t etching, blasting Fi= ©] HHE9]
Haloz ulsojr kst 229 rough surface
JBAES| AP, Hg B2HE BT
omH QEREY] LY JefstL Aujzon
= $40 4018 ) 9 e ALt G

A=) A =] Aeh FXIE TUR] o] 2]
AN EEE APNES Bl Aoy} o HBo

AR Stk BT PSS YBUE AN
£ 2 A YE DI S 85

e 19931511?—151 2004E7}A] A3
2 Aeshyel Mol Aot AR wrelao}
cue o8 YBUE AUS W 2317We] WA,
237712} UEHES o= 31 1 HEE&S
Melwn Wl morh AYE  gEus
Branemark macined, Ti—Unite, SteriossAF2] re—
place acide etching/HA, Ti—unite, ITI SLA, ITI
Esthetic +, Frilait—2, 8i, IMZ YZHESO] g7}
Z| AAHo|gom & 237742 AZIE = 1377}
AA=] 94,5%2 AWEES UL dSTE
o] A+ Replace acid etching/HASA 671(80%)
2 7K} oI Branemark machined?} 47
(94,7%) 2 FHAZ EWoLom, AUENE WO ©
SR AEEo] TRk A T SASH,
Ti—Unite ¥H3} SLA EPAT] UETHES] AL
07.3%, 100%8 3 AEES Uehjginy
anodic oxidation *2]2] Ti—Unite ¥HL th3-A4]
9} oxide layer7} ZHol| /=0 TR/39 F23)

2 =94 g9lom® SLA EWE hydrochloric
sulfuric acid® etching & 250~500y m®] large
grit sandblasting= &3l fojAlt} Akl whdxo}

|=!

L1
El=

—

X
=

647

gEee 224w ¢
g Ao} &40 7P Bkont FAR0] 50molt 3
90 stk T 21 LS U0 5
17§74 AA Eof 92,1%2] AEES UL

2 2)= 73705 1747 AAEo] 98.6%, HX|= 24
e 7} AAlo) 95.8%0) AELS Uit
AE B8] TGS RS BAT &
o AEwE A A2Ee TAAE narrow
L} regular formolA= 93.7%, 95.1%2) L&
KoL} 5mm ©JAF9] wide formollAl= 86.7%2] Al
288 Uehhs A% BT 4 Usieh. oks 4t
AR el QBRE 220l BN U 5 24
sgolu} £7] Aol ol2olAs A% AL
wide 21739 USHE /“%A] drillingo|\h Y=
A1 FPol| A ko] THAE [HRR
ol o2 29 37 B4

% So| gAEso] B

olozt oppfos ¢l

m £

A
T

5] An|A O ZE OFF.
%iolﬂr. 0| & AEs
Type I =4 BF AA7E & A=
E}L}H 92.7%2] MESE Eoﬂ‘——-ﬁl o= Type II
Zo| FREke|| E=lgith] Huis, el AA R
ZHvh AUER] B3 Afekzol EAAF Type [
o] giFES RBHL QAL ASHES] AlHE Hf
H [2fet S/l olFoAA L & o U
e %‘ﬂ%& U39 peoilA= 907H
Jo} 5747} AAE o] 94.4%9) AEES
. 1995 Mellonig S92 JZEES

T AeES FUld IEREY A3

Ul’?é-_%"‘—%lt o] 9455 ARG &5
Aol ARG U= A=

A= =2
101 :“'li

HHY O

= O
O

Schincaglia MU]H -;*HOﬂ é]%}%
ZHEo] J$t H-1Lol| A Branemark, ITI, Astra ?J,




AE AJl2Eo] Qlo] 96~97% HEo] HE2S
SHAck?. flet 7o Azl Aot /‘ﬂfﬂﬂ—A—J o

A YTAE A2 oAy U ADPEYS @
% Slek heh et MRS gBRE] Fa
20 9] Aulgo] o] A RE TRt
Az AAe] BAe] Anjd WEE, M

5%, AURT H5 5O A7} 230 ojo]

AA Hep 53R AR Aol gt 37t o)
o Aok & Ao,

A

S
e ALEY AEES YIS
1993 29¥H 20049 1297k 1263F 23159]
Aol AlE 237719) B YEHES o

EABle] TheT 2 BES Wt

Bl |EBiva=

7heE9] Aelle R0k AF

= AEE E3 HeHoh

gt A2 T Rof A He] ERtES

Agof|A F 94,5%9] HEL-E Vet

. =Rof| wEkA] type 119} IVOA 100%2] A&
& 2.0 type o)A 92.7%2] ABEZL-L
LR, Z9ko] webi= shape A(no re-
sorption)of|A]  100%,
sorption)o]|4] 97.3%,
resorption) £} shape D(severe resorption)
ANA 93.5%2] AEE&S JeEhfi

. 7MEEe] Adte] I B &4 FHkst 18
7ho] AEHENA 94.4%9] AE&S YER)
3t

shape B(mild re—

shape C (moderate

31455 Z3f Aket AR o] AR Holg]
AEe 7] BE X859 EARS
otAA J "o = ARE|ojAl

648

9 Eo) Aol g ol

Teiste] A1y slelof ot
%L_F_J s 2eist 5A0] A
7} ojofxfot & ok

vi. 1 ¢

1. Adell R, Lekholm U, Branemark Pl, Zarb
GA, Albreksson T (eds.). Surgical proce—
tissue—integrated prostheses,

dures 1n

Osseointegration in clinical dentistry,
Chicago, Quintessence Publishing Co, 1985;
211-232, '
Adell R, Lekholm U, Rockler B, Branemark
PI, A 15—year study of osseointegrated im-—
plants in the treatment of the edentulous
jaw, Int J Oral Sur 1981;10:387-416,
Albrektsson T. Osseointegrated titanium
implants, Acta Orthop Scand 1981;52:155—170,
Albrektsson T, Zarb GA, Worthington P,
Eriksson AR, The long—term efficacy of
currently used dental implants, A review
and proposed criteria of success, Int J Oral
Maxillofac Impl 1986;1:11-25,

Atwood DA, Postextraction changes in the
adult mandible as midsagital sections and
serial cephalometric roentgenograls; J
Prosthet Dent 1963;13:810—824,

Branemark PI, Breine U, Adell R, Hansson
B.—0O,, Ohlsson A, Intra—osseous anchorage
of dental prostheses, I, Experimental
studies, Scandinavian Jounal of Plastic and
Reconstructive Surgery, 1969,;3:81-100,
Branemark PI, Brein U, Johansson B et al,
Regeneration of bone marrow, A clinical
and experimental study following removal
of bone marrow by curettage, Acta Anat
1964;59:1-46,

Buser D, Bragger U, Lang NP, et al,



10,

11,

12,

13,

14,

15,

16,

17,

Regeneration and enlargement of jaw bone
using guided tissue regeneration, Clin Oral
Implants Res 1:22-32, 1990,

Cochran DL, Nimmikoski PV, Higginbottom
FL, Hermann JS, Makins SR Buser D,
Evaluation of endosseous titanium implant
with a sandblasted and acid etched surface
in the canine mandible: radiographic results,
Clin Oral Implants Res 1996:7:240—252,
Dahlin C, Lekholm U, Becker W, et al,
Treatment for fenestration and dehiscence
bone defects around oral implants using
the guided tissue regeneration technique: a
prospectivé multicenter study, Int J Oral
Maxillofac Impl 1995;10(3):312—318.

of endosssous
integration, Int J Prostho 1998;11:139—401.

Hall J, Laussma J, Properties of a new po—

Davies JE. Mechanism

rous oxide surface on titanium implants,
Appl Osseointegration Res 2000;1:15-17,
Jemt T, Lekholm U, Adell R,
Osseointegrated implants in treatment of
partially edentulous patients: A preliminary
study on 876 consecutively placed fixture,
Int J Oral Maxillofac Impl 1989;4:211-217,
Jemt T, Modified single and short—span
restorations supported by osseointegrated
fixtures in the partially edentulous jaw, J
Prosth Dent 1986,55:243—-247.

Lekholm U, Zarb G, Br nemark PI, Tissue
integrated prostheses Osseointegration in
clinical Dentistry, Chicago, Quintessence,
1985,199-209,

Mellonig J, M. Guided Bone

Regeneration of bone defects associated

Nevins

with implants: An Evidence—based outcome

Int J Periodont Res Dent
1995;15:168—185,

Minsk L, Polson A, Weisgold A, Outcome

assessment,

649

18,

19,

20,

21,

22,

23,

24,

25,

20,

27,

failures of endosseous implant from a clin—
ical training center, Compendium, 1996;17:
348—859,

Misch CE, Divisions of available bone in
implant dentistry, Int J Oral Implantol
1990,7:9-17,

Nevins R, Mellonig JT, The advantages of
localized ridge augmentation prior to im-—
plant placement: a staged event, Int J
Periodont Res Dent 1995;15:11-29,

Palacci P, Amnagement des tissus peri—im-—
plantaires interet de la regeneration des
papilles, Realites Cliniques, 1992,3:381-387,
Palmer RM, Smith BJ, Palmer PJ, Floyd
PD., A prospective study of Astra single
tooth implants, Clin Oral Implants Res
1997,8:173—-179,

Rangert B, Jemt T, Jorneus L., Forces and
moments on Branemark implant, Int J Oral
Maxillofac Impl 1989;4:241-247,
GP, H.

Treatment planning for the single unit im—

Schincaglia Nowzari Surgical

plant in aesthetic areas, Periodontol 2000
2001;27:162—-182,

Schmitt A, Zarb GA, The longitudinal clin—
ical effectiveness of osseointegrated dental
implants for single—tooth replacement, Int
J Oral Implantol 1993,6:197—-202,

Tallgren A, The continuing reduction of the
residual alveolar ridges in complete denture
weares. a mixed longitudinal study cover-—
ing 5 years, J Prosthet Dent 1979;17(2)
:120-132, |
Buser D, Mericcske—Stern R, Bernard JP et
al, Long—term evaluation of a prospective
multi—center study with 2359 implants,
Clin Oral Implants Res 1997;8:161-172,
Buser D, Weber HP, Bragger U, Balsiger C,

Tissue integration of one—stage ITI im-—



plants: 3—year results of a longitudinal
study with hollow—cylinder and hollow—
screw 1mplants, Int J Oral Maxillofac Impl
1991;6:405—412,

. Cochran DL, Buser D, ten Burugenakte C et
al, The use of _feduced healing times on ITI
implants with a sandblasted and etched

(SLA) surface : early results from clinical

650

29,

30,

trials on ITI SLA implants, Clin Oral Implants
Res 2002;13:144-153,
. UETE FR}o

s

34:819—-836,

ARz A WA 5 AR Aww
Frialit-2 Q&2reo] 4280 digt 394 o

T tiERR|EElSIR] 2005,35:449-460.



— Abstract —

A Retrospective clinical study of survival rate of single
implant in maxillary anterior teeth

Ji—=Soon Im, Gyung—Joon Chae, Ui—Won Jung, Chang—Sung Kim, Seong—Ho Choi,
Kyoo—Sung Cho, Jung—Kyu Chai, Chong—Kwan Kim

Department of Periodontology, College of Dentistry, Yonsei University,
Reasearch Institute for Periodontal Regeneration

This study was performed to investigate the survival rate of single implant used in maxillary an—
terior region during follow up periods, 231 patients whose single missing tooth in maxillary region

had been replaced with 237 implant at the periodontal dept, of Yonsei University Hospital between
February 1993 and December 2004,

The following results are compiled from 231 patients who received single implant surgery,

1, The major cause of single tooth loss in maxillary anterior region is trauma, followed by perio—

dontal disease and congenital missing.

2. The total survival rate of single implant placed in maxillary anterior region is 94 5%,

3. The survival rate of single implant placed in type II and type IV was 100% and in type lll was

92.7%. As for the bone quantity, the survival rate in type A(100%) was most, followed by type
B(97.3%) and type C, D (93.5%).

4. The survival rate of implant placement combined with advanced surgery was 94, 4%,

The results showed that the placement of single implant is considered as a reliable treatment op-—

tion for a single missing tooth in maxillary anterior region except in certain extreme conditions es—

pecially with poor bone quality and quantity.

Key words : Maxillary anterior teeth, single implant, survival rate
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