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Fig. 1 Thedistributions of the placed implants acoordiing to patients ageand gender.
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) E ] A7) o R shot 7 HUI0) (5043%)
o) 77 871 (3L15), < 212 7 372 (13309, ket 4
2| 5 1437) (5.129%) <=0] Q1 T} (Fig. 3, Tablel).
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olZ g E o] Zo|y B3 1= 10-15mm 4667l (8320%), 7mmo]
23 10 mmu] ¥ 2717) (9.69%), 15 mm Z2}7} 597 (2.11%)0] 91, 2.
™, % 7 1161 + 212mm3 t} (Fig. 4, Tadlell).

5 “
i 2 73 132 = reguar (375- 45mm) 165278 (59.09%),
wide (> 45 mm) 10327} (36.91%), narrow (< 3.75 mm) 11271} (4.00%)
o, Pt 430 + 056 mm3i T} (Fig. 5, Tablell).
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Fig. 3. Didribution of the placed implants according to location and implant surface
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Fig. 5. Didribution of the placed implants acoording to implant diameter and surface.
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7352 3 (1L36%) o|lom, 27] n A tekE 2l s
7|55 BAHA] &2 AZHET} 135071 (48.28%)°] Atk
(Tablelll).

YEHAEFTHFE L
RAE ZHF Y §9 £ X fixad patid denture 196671 (7255%),
snglecrown 4697} (17.31%), implant overdenture 25771 (9.48%) ©] 1
o1, o] = implant supported overdenture”} 1927} (7.28%), implant
retained ovar-denture” | 6571 (24006)0] 1 a2, A %] <F implant2] tde-
scopicinner crownel] %213} tdesoopic dentureo]] S 3HE ¢l Z T E
7} 187} (0.66%)°] 21t} (Fig. 6, TablelV).
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Fig. 6. Distribution of the placed implants according to type of prosthesis.
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Tablel. Thedigribution of the placed implants according to location and bone type

TablelV. Thedigtribution of the placed implants according to type of prosthesis

Smocth surface Rough surface Totd Smocth surface Rough surface Totd
n (%) n (%) n (%) n (%) n (%) n (%)
Location Singlecrown 105 (11.99) 364 (19.85) 469 (17.31)
Ant. Mx. 152 (16.70) 220 (11.66) 372(13.30) FPD 677 (77.29) 1289 (70.28) 1966 (72.55)
Post. M. 233(25.60) 638 (33.83) 871(31.15) Overdenture 87(9.93) 170(9.27) 257 (9.48)
Ant. Mn. 63(6.92) 80 (4.24) 143(5.12) Telescopic denture 7(0.80) 11(0.60) 18(0.66)
Post. M. 462 (50.77) 8 (50.27) 1410 (5043) Totd 876 (100) 1834 (100) 2710 (100)
Bonetype
Typel 28(3.08) 45(2.39) 73(261)
Typell 67 (7.36) 1130(59.92) 1197 (42.81) TableV. Timing of implant failure according to implant surface
Typelll 62 (6.81) 326 (17.29) 388(13.88) Smooth surface (% row) Rough surface (% row) Totd (%6 row)
TypelV 41(4512) 47 (2.49) 88(3.15) (% column) (% column) (% column)
Unknown 712 (78.24) 38(17.92) 1050 (37.55) Ealy failure 34(3953) 52 (60.47) 86 (100)
Total 910 (100) 1836 (100) 2796 (100) 4533 (69.33) (6733
Ant.: anterior; Pogt.: posterior; Mx.: maxilla; Mn.: mandible Laefalure 41 (64.06) 23(35.94) 64 (100)
(54.67) (30.67%) (4267)
Tablel1. Thedistribution of the placed implants according to implant diameter and Tod 75(50) 75(30) 130
length (100) (100)

Smooth surface Rough surface Totd
n (%) n (%) n (%)
Length (mm)
<10 86 (9.45) 185(9.81) 271(9.69)
10-15 787 (86.48) 1679 (89.02) 2466 (88.20)
>15 37(4.07) 22(1.17) 59 (2.11)
Diameter (mm)
<375 17 (1.87) %5 (5.04) 112 (4.00)
3.75-45 709 (77.91) 943 (50.00) 1652 (59.09)
>45 184(20.22) 848 (44.96) 1032 (36.92)
Totd 910(100) 1886 (100) 2796 (100)

Tablelll. Thedigtribution of the placed implants according to primary stability

Smooth surface Rough surface Totd
n (%) n (%) n (%)
Excdlent 36(3.96) 668 (35.42) 704 (25.18)
Good 44 (4.84) 467 (24.76) 511(18.28)
Fair 11(121) 182 (9.65) 193(6.90)
Poor 15(1.65) 23(122) 38(1.36)
Unknown 804 (88.35) 546 (28.95) 1350 (48.28)
Totd 910 (200) 1886 (100) 279 (100)
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879 o] ShAlol| Al A E F 279670 ©] I EHES] it #E
717H2- 54.33 + 40467] € 0] o1, o] = 95 $kA}e] 1507 <]
ol ZZEV} Au)dte] 9464%2] T2 A& (CSR: cumuldive
anviva rag) S B3t S THE L A ol E B o] x| Al = F
557709 AEHEES A on, A STETF A At
oA YZSHES] F2 YEE-L 7307%0] Atk & Shajol A 2
o] = 1} o] v Il JEHETF A 5= ATt
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TableVI. Surviva rate according to patient related factor (age, gender)

Placed Faled
implant  Implant %) P-vdue %jlcés 95% Cl
(n) Q)
Totd 279% 150 A64
Age
<40 532 12 97.74 0.001 1.00 1.00°®
40-59 1373 78 94.32 26 141,483
60-79 855 59 93.10 321 171,602
>79 36 1 97.22 124  0.16,9.80
Gender
Made 1431 91 9364 00188 100 100
Femae 1365 59 95.68 067 048,093

CSR: cumulative surviva rate
Groupswith same superscripts are significantly different at P < .05.

QAN A7 EEE

A5 g 15071 JEHES] A A7 BEE A H T
WAL A2 A7 (ealy falue)7 ) 867) (57.33%), B % %
(Iatefalure)7} 647K (4267%) ] ATt 3+, 717 A4 oA =
AA Asfe] Hlgo] 2wk, AR FHNE 27] Asje] )
_%o] }J___.,:__S)\}]:g ,ij’_uj /Ké7‘\__,_]oﬂ Lq——E_/\E]ﬁH /\]7] Haﬂ%i“f %ﬁ]i}

202 frof g ato] & Hoitt (P=.001) (TebleV).

3 Shate] A gl g el 2 T AEE

A o] mh2 A FE-2 404 1wkl ShA} o] 404]] o] 4 794
n| 9l Sk} FE TR0/ A ke (P=.001), /3 -3k g
Aol 3t 172 5156 + 14124, A9 3 Fhaje] Ht A&
5692 + 12064 & ko] 7} 31Tt (P=.000). g2 of] whE 2 A
Z& (CSR; cumuldtivesurvival rate) & 4] 983.64%, o] 4] 95.68% =
o Aol A} 27t =gk} (P=.02) (Teble VI).
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ASHUE| MES0| HES [z T4 QUXtof Tt 19:7te] oA ol

HYEVE B 540 e A AEE
JEUE EW B4 G2 4EEL /A A2} EW
OL78%)E.T} A% T (B0%)0] EA|8HA 0 = 5081 =%
o} (P=004) (Fig 7, TebleVIl). 9 S E #| 2AL 5L 3T A def|

2 AEZELITI® LAXEY (97.33%), Branemark® Ti-Unite: A
(97.15%), ITI® TPS F 2 (95.83%), Slhouette” RBM 1 (94.66%),
Replace® Ti-Unite 32™ (92.86%), Branemark® 7] 4] A2} W
(91.76%), Replace” acid etched T4 (87.50%), 7] E} 4 AT (66.67%)
ol lon, SATA o8 ok Apo] & HTh (P <.0001)
(Table VI, Fig. 8).
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Fig. 7. Kgplan- Meier curvesfor implant survival, by type of implant surface.

TableVII. Surviva rate according to implant surface and company

=
A9 290 AEEE ok AR @I, Sho} A
% 63590 44 2% 615 ol gie
HEP< ) 71 A2
% 713 Eow ol A6 4900 JEee 2 48

Ak A2E Hep i (Td)leVl“)

HE dolof| & A AE&

) ZHE Zo|of W2 AP EE-S 10- 15mm (4.93%), 10mmm|
T (92.99%), 15 mm 7} (89.83%) w=0] ]2}, 5711 Ao
o] & 2fo] & HolA| = %3ht (P=024). £ 5/ of whe} 7
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Fig. 8. Keplan- Meer curvesfor implant surviva, by type of implant company and
surface.

TableVIII. Surviva rate according to implant surface and location

Placed Falled Paced Faled
implant  Implant P-vaue . c_cls 9%5%Cl implant  Implant P-vaue . c_cls 95%Cl
(%0 ratio (%) retio
(n) (n) Q) Q)
Totd 27% 150 64 Totd 27% 150 64
Surface Ant. Mx. 372 24 9355 <0001 100 100
Smooth 910 75 9176 00039 100 1000 Post. Mx. 871 I 9116 141 087,226
Rough 1886 Ia) 96.02 046 033064 Ant. Mn. 143 1 99.30 010 0.01,0.76®
Company, surface Post. Mn. 1410 48 96.60 051 031085
Branemark® Smoothsurface 910 7 9176
machined 910 ® 9176 <0001 100 100 Ant. Mx. 153 11 9281 00042 100 1.00
Branemark® Post. Mx. 218 31 85.78 214 104,440*
Ti-Unite 246 ! 915 033 055072 Ant. Mn. 64 1 98.44 020 003,162
ITI® SLA 864 23 97.33 030 019,049 Post. Mn. 475 K74 93.26 093 046,19C¢
ITI®, TPS 24 1 95.83 048 006,363 Roughsurface 1886 75 96.02
Replace® Ant. Mx. 219 13 9406 <.0001 100 100
Ti-Unite 2 2 9286 08 020,368 Post. Mx. 653 46 92.96 120 063,22r
Replace® Ant. Mn. 79 0 100.00 094 091,097
acid etched 2 3 87.50 159 046,546 Post. Mn. 935 16 98.29 028 0.13,058¢
Silhouette™ Ant., anterior; Pogt., pogterior; Mx, maxilla; Mn., mandible.
RBM 693 3 9466 063 042,094 Groupswith same superscripts are significantly different at P < .05.
Etc. 6 2 66.67 557 100,308
Groups with same superscripts are significantly different at P < .05.
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ASHUE| MES0| A D[z T2 QURtof Tt 19:7e] oA ol

2] 2ErANEY
7§°ﬂ w2 AP 282 375 mm 1| 2ke] narrow 2] 73
(99.11%), 3.75- 45 mme] regular 2] 73 (94.79%), 4.5 mm 3} wide
27 (%, 90%) Fo|a, BAH o= fol 3t 2ol 5 BYlT)
(P=04). 1 59| wke} A3 3kl o), o] <} fAkbA 7]
Al AT ¥ e rarow 27 JETHECNAM YEE0] Jﬁkﬂr@‘
01). v, AA 1e] dZTAE M A Ao 2 Y=g 3}
o7} EAISHA 0. = ol o] ettt (P=.20) (TebleX).

Table!X. Survivd rate according to implant surface and length

8) 4§ 9o 2 & T A&

A9 2ejo ZAd) uE Y=L Typel (97.26%), Type
(95.66%), Typelll (9356%), TypelV (89.77%) 4=0] ) 0.1, 22 o]
th&k H717} o] Fof A A] & 10507 9] YSHEE |95t
AEES w8 S o) BATH 02 fo) g alo] & KelA]
AT (P=14). 9 A4 o wpe} FiEste] 4| vigk 7t
£ A3 & w ol I, o] o AL A 25 BT (TebleXI).

TableX. Survival rate according to implant surface and diameter

Paced Failed Paced Faled
implat mplant G P-value O amma mplart Impiant G P-vlue O wmmal
(n) Q) Q) Q)
Totd 27% 150 964 Totd 271% 150 94.64
<10 271 19 9299 02447 100 100 <375 112 1 99.11 0041 100 100
10-15 2466 125 94.93 071 043,117 375-45 1652 86 94.79 6.10 0.84,44.18
>15 59 6 89.83 150 057,393 >45 1032 63 93.90 722 0995254
Smoothsurface 910 Ia) 91.76 Smooth surface 910 75 9176
<10 83 7 9157 08494 100 100 <375 14 0 10000 00079 100 1000
10-15 781 63 9193 09 042,215 375-45 737 52 29 108 105110
>15 46 5 89.13 130 040,444 >45 159 23 85.53 117 110,125
Roughsurface 1886 I:) 96.02 Roughsurface 1886 75 96.02
<10 188 12 9362 01984 100 100 <375 93 1 9898 02011 1.00 1.00
10-15 1685 62 96.32 056 0.30,1.06 375-45 915 A4 96.28 374 05,2765
>15 13 1 9231 122 0151020 >45 873 40 95.42 466 06334.26

There are no significant differences between the implant length and the sur-
vival rate. Therefore, the oddsratio isnot available.

TableXI. Survivd rate according toimplant surface and bone quality

Groupswith same superscripts are significantly different at P < .05.

TableXII. Survivd rate according to implant surface and primary stability

Placed Failed Placed Failed

implant Implent (X P-vlue o= 7 implant Implant G P-vae O wma

(n) (n) (n) (n)
Totd 279% 150 .64 Totd 271% 150 64
Typel 73 2 9726 0144 100 100 Excdlent 704 27 96.16 <.0001 1.00 1.00%¢
Typell 1197 52 95.66 161 0.38,6.75 Good 511 20 96.09 102 057,184
Typelll 383 25 9356 244 057,1055 Fair 193 20 89.64 290 159,529
TypelV 88 9 89.77 404 0851935 Poor 38 11 7105 1022 459, 273
Unknown 1050 62 ue4 - - - Unknown 1350 72 Au67 - - -
Smoaths. 910 1) 91.76 Smooths. 910 1) 91.76
Typel 28 1 9643 04744 100 1.00 Excdlent 36 2 44 00187 100 1.00
Typell 67 5 9254 218 024,1954 Good 4 3 93.18 124 0.20,7.88
Typelll 62 8 87.10 4 048, 3364 Far 11 1 90.91 170 0.14,20.75
TypelV 11 5 87.80 375 041,339 Poor 15 5 66.67 850 143,50.66°
Unknown 712 56 9213 - - - Unknown 84 64 204 - - -
Roughs. 1836 75 9.02 Roughs 1836 75 9.02
Typel 45 1 9778 04181 1.00 1.00 Excdlent 668 25 9%6.26 <0001 100 21.00¢
Typell 1130 47 95.84 191 026,14.16 Good 467 17 96.36 097 052, 1.82«
Typelll 326 17 AU.79 242 031,1864 Fair 182 19 89.56 300 161,55V
TypelV 47 4 9149 4093 044,3811 Poor 23 6 7391 9.08 330,24.99*
Unknown 338 6 98.23 - Unknown 546 8 9853 - - -

There are no sgnificant differences between thebmequdlty and thesurvivd rate.
Therefore, the oddsratio is not available.
Smocth s, smooth surface; Rough s, rough surface.

34

Smooth s.: smooth surface; Rough s.: rough surface
Groupswith same superscripts are significantly different at P < .05.
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TableXI11. Surviva rate according to implant surface and type of prosthesis

Paced Faled
implant Implant %) P- vdue %ﬂ%s 95%Cl
M M
Totd 27% 150 9464
sC 469 13 9723 <.0001 100 1000
FPD 1966 30 9847 062 032118
oD 257 13 94.94 203 0%4,43%
TD 18 8 55.56 3157 1098, 90.75%¢
Smocths. 910 75 91.76
sC 105 6 9428 <.0001 100 100
FPD 677 2 96.75 055 022 14¢
oD 87 8 90.80 167 056,501
TD 7 5 2857 495 818 20946%
Roughs. 1886 75 96.02
sC 364 7 9808 <0001 100 100
FPD 1289 8 99.38 048 019122
oD 170 5 97.06 183 062567
TD 1 3 7273 1913 417,877

Groups with same superscripts are significantly different at P < .05.

SC, implant supported single crown; OD, overdenture; FPD, implant supported
fixed partid denture; TD, telescopic denture; Smooth s,, smooth surface; Rough
s, rough surface.

Table X1V. Surviva rate according toimplant surface and type of overdenture

Table XV. Survivd rate according to type of prosthesis, implant surface and
location

Location
Type of Implant Maxilla Mandible
Prosthes's suface Paced Faled CSR Paced Faled CSR
M O *% M O @)
Singlecron Machined 61 2 %72 4 4 9091
Rough 170 5 9706 19 2 9897
FPD Machined 227 9 %M 450 13 9711
Rough 534 6 9888 75 2 974
Supported  Machined 31 2 935 16 0 100
overdenture Rough 97 3 991 48 0 100
Retained Machined 29 6 7931 11 0 100
overdenture Rough 20 2  90.00 5 0 100
Teexopic  Machined 5 5 0 2 0 100
denture Rough 1 3 7273 0 O -
10) HAE §Po) e FH YEE
HAE §30 2 YEE Yok 1A AR A

S& v ARl 7R o] B AR o] AE 7 (BE Y
)& 71Fo 2 819t A= &L implant fixed patiad denture
(9847%), implant Sngle crown (97.23%), implant overdenture (94.94%),
telesoopic denture (S6.56%) <=0 1 2. W, B A 814 0. = 2] gk A}o]
7F UL (P<.0001), 71A] AAF £ B AZ EHY I EHE
of] M= A A3k rh gt (TebleXIIl).

Paced Failed
implant  Implant %) P-vdue %‘%S 95%Cl
Q) (n)
Totd 257 13 nN.94
SO 192 2 9896 00024 100 100
RO 65 1 83.08 5.1930 1.63, 16.50°
Smooth surface 87 8 9038
SO 47 2 9574 00156 100 100
RO 40 6 85.00 3.9706 0.75,20.91°
Rough surface 170 5 97.06
SO 145 0 10000 00598 100 100
RO 25 5 80.00 4.0580 0.64, 25.62

Groups with same superscripts are significantly different at P < .05.
SO: implant supported overdenture; RO: implant retained overdenture

9) 7] Pg gl mhe

A AEE
Z7] b ool uhE AEE 2 excellent (96.16%), good

(96.09%), fair (89.64%), poor (71.05%) =019l o1, 7] A 9]

ek 717} o] Fof 21#] & 13507} 2]
M| LEG S W EATA O ol G Aol 2
(p< (xx'_)]_) 71A ];ﬂ)x} ] 1:11 ﬂ

g""ﬁa

LL].E /\g&.

H7he W A5ol=
Excellents} good 7] 9Fg73 Atoldll= SAISA 0.2 ol
Zpol 7k gl o, U A S5 Ateldl&

=
JdZTUES

Fo% W o)}

W 31, fair poor 2 7] Fg A o] o] 2= Aol $1F ]
frel st S 7Fstsitt (TableXil).
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Alslsta
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Z EH Yol A 271 b el
W53 A3hE B

Implant overdentureZ- | %] W= 33 of] w2} implant retained
overdenture £} implant supported overdenture 2 5510 A &0

EEREE:

=37k atsE

o, 714 A 3 AL 19 <

Z3HEof| A B Fimplant redined overdertures)] 41 9)-&-o] 329kA]
Z1Al A2 Ao ATk B A A 0 2 -2 3} implant retaned
overdenture o] A 5 -&-0] =3kt (P=.02) (Table XIV).

BAE §3U A7) X9 4] o 28 BelHRE o,
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Ha} ITI® SLAXHO| AZ 3 JdZHES] AT AES
(96.0296) Ko} =gk vk ITI® TPS £, Slhouette® <] RBM %1,
Replace® Ti-Unite 3 1 2} acid etched 311, 7] €} A 2ALS] EH S
Az 2¥ JEHES] Hit AEEET LSht) Replace® Ti-
Unite 32 ™ < Branemark® Ti-Unite T H 2} SU 3k TH o], 27)
S ded Fodttoperdt Fe Aol = £ Shal 2 A
E&5 B, ol F89 A7} A5h7| wiZolkar A
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FHUE FEO A7} o} YFHE A 28l Y25
HA o2 vwslrld 44 sttt 53], 71eF
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ol = BAI g o 2 f-ol gk 2ol & Ho|#] &Sttt
HAE G0 fEXYEEL YZHE AR 1YY HAE
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o] fo|= BAIEH o2 frof oHA] &gkt Goodeore 542 F-F-
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3 s, BEE 33 A HE o2 A 1Y sile
W REE £3 2o A AX7F A& nA] = el
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ok B3, dot& overdenture®. = 5-5h= 735 514 AYEE]
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oA &o] FATHA o & FrolahAl el (P<.00D), o] &
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Weber 522 7470 €] £ 75 Al gk A 7}, F-3E-5-%] o A]
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B AFAA 59 B R0 F3 o weh RAEE {3l A
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o 21§ 5]of A the Aoz I x| gt}

AZES] Aol A7 Bx e BEE 42 A A9 (ealy
falue)7} 57.33%, B4 & 4= 3 A o (aefalue)7} 4267% Tt
Levin 5% 7id 3te] $ok4 AT A3 A& 4R A3 $9
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o BAE AT 24 o4l YFAES AshE B4 339
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7¢ (Qugterization)e] 2431 531 TR A Yol ez &5
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The effects of local factors on the survival of dental implants:

A 19 year retrospective study

Sung Hoi Kim, Sunjai Kim, DDS, MSD, PhD, Keun-Woo Lee, DDS, MSD, PhD, Dong-Hoo Han*, DDS, MSD, PhD
Department of Prosthetic Dentistry, The Graduate School, Yonsei University, Seoul, Korea

Purpose: The aim of this retrospective study was to provide long-term data about the correlation between multifactorial local factors and the survival of implants. Material
and methods: During 19 years (1991 to 2009), 2796 implants were placed in 879 patients. From dental charts and radiographs, the following data were collected: patient s
age at implant placement, gender, implant system, surface, length, diameter, location of implant placement, bone quality, primary stability, type of prosthesis. The correlations
between these data and implant survival were analyzed. Statistical analysis was performed using Kaplan-Meier survival analysis, Chi-square test, odds ratio. Results: 1. Among
the 2796 implants, 150 implants failed that resulted in a cumulative survival rate of 94.64%. The cumulative survival rate of smooth surface implants (91.76%) was lower than
rough surface implants (96.02%). 2. Anatomic location, implant surface, diameter of smooth surface implant, primary stability, type of prosthesis, patienf s age and gender were
significantly associated with implant survival (P <.05). 3. No significant difference in implant survival was found in relation to the following factors: implant length, bone qual-
ity, diameter of rough surface implants and type of rough surface according to implant manufacturer (P <.05). Conclusions: Local factors such as anatomic location, implant
surface, diameter of smooth surface implant, primary stability and type of prosthesis have a significant effect on implant survival. (J/ Korean Acad Prosthodont 2010;48:28-40)

Key words: Dental implants, Implant failure, Rough surface implants, Smooth surface implants, Location, Primary stability, Type of prosthesis

*Corresponding Author: Dong-Hoo Han
Department of Prosthodontics, College of Dentistry, Yonsei University, 250 Seongsanno, Seodaemun-gu, Seoul, 120-752, Korea
+82 22228 3163: e-mail, donghoohan@yuhs.ac

Article history
Received 1 December, 2009/ Last Revision 4 January, 2010/ Accepted 15 January, 2010

40 Chetx|2hE A3H8I%] 20104 487 13





