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A 10-year retrospective study on the risk factors affecting
the success rate of internal connection implants after
prosthetic restoration
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Purpose. The purpose of this study is to help increase the success rate by ana-

g:ociLDLLZS lyzing the types and characteristics of implant prosthesis and the survival rate.
https://orcid.org/0009-0007-2792-8588 Materials and methods. Among implants placed between 2011 and 2020 at San-
Min-Jeong Kim bon Dental Hospital, College of Dentistry, Wonkwang University, a case restored

https://orcid.org/0000-0002-4114-3249 . . . - .
by a prosthetic surgeon was investigated for the characteristics and correlation

of failure. The causes of failure were classified as failure of osseointegration,
peri-implantitis, fixture fracture, abutment fracture, screw fracture, screw loos-
ening, prosthesis fracture, and loss of prosthesis retention. Prosthetic method,
cantilever presence, placement location, etc. were analyzed for their correlation
with implant failure. Results analysis was derived through Chi-square test and Ka-
plan-Meier survival analysis using SPSS ver 25.0 (IBM, Chicago, IL, USA). Results.
A total of 2587 implants were placed, of which 1141 implants were restored with
Single Crown and 1446 implants with Fixed Partial Denture, and the cumulative
survival rate was 88.1%. The success rate of SC was 86.2% (984) and the success
rate of FPD was 89.6% (1295), showing statistically significant differences, among
which factors that had significant differences were abutment fracture, screw
fracture, and screw loosening (P < .05). Conclusion. As a result of the 10-year
follow-up, more failures occurred due to biomechanical factors than biological
factors. Further studies on the success of implants will be needed in the future. (J
Korean Acad Prosthodont 2023;61:113-24)
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HATHSC)T DA 249 %] (FPD)2 E&H35}

= 9d
i, FPDO] 3¢ HEE unit 4, 7Fa-2] 74, L H of £
ol wet EReIT. 242’4 B2 o SHE Hujjofo] o
We BAsk, At 54E 7Ieskilth 7IE 27715
< &85t SPSS, version 25.0 (IBM, Chicago, IL, USA)
£ o]-&3to] Zzke] B4 JETE Aufete] Aw/d2 Chi-

square test, Kaplan-Meier JE24 52 &t TE51%
I R4 0.05 BRIl B9 BAEH &2 fojgt Ao = 7t

Foict.

X

o}

HI

1. A8

x

20114 - 2020 9] 71759 & 2587709 AESETL
102275 2] 2H(E/d 5331, o143 4891)ll A-HE AT} EA
3} ojAjo] Ao 77} 18 - 924, 18 - 87HIF o 13} 44

ztz}
A HEAH2 56.6 + 11.8M 2 LebgTh Az FRAZE
o WS 4 9l wha5M|1E 7|20 8 BEsl Aut vk es
Al mjtel 7

4% 194870(75.3%), ©1/3<1 7% 63971(24.7%)
Al ASTHES] A RAF Y AR

|3}, A

CHSHK| B A SHS|X| 613 2%, 2023 42

Osstem implant Co. (Seoul, Korea) 12877l, Dentium
implant Co. (Suwon, Korea) 8437H, Straumann dental
implant system (Basel, Switzerland) 1917, DIO Im-
plant (Busan, Korea) 1437}, Astra Tech Dental Implant
System (Moélndal, Sweden) 1177 =0]lom, &= &
Ad AZSHEQIT Aot w2 7172 et 42.53 £ 27.370€
o] o 27129740l

AEZHE = APt A=A H 29270(11.3%), et T 5 1112
7H(43.0%), s}t A 21H 1067H(4.1%), skt 2] 10777Y
(41.6%)°ll A1HE At YSHE] 2172 3.75 mm °]5}3]
7495 narrow, 3.75 mm %3t 5 mm B|7HI
lar, 5 mm °]/<l 7%
3191 ¢-= short, 8 mm 23} 13 mm 0] 9= regu-
lar, 13 mm ©o]/3Q! 495 longC = EHFaIATE LI 217
o] narrow?l 7= 2737l (10.6%), regular?! 79+ 2078
71(80.3%), wideQ! 7% 23671(9.1%) % 21 Zo]7} shortS!

% 18470(7.1%), regular?! 7% 235971(91.2%), long<!
732 4470(1.7%)Jtk (Table 1).

Z 1141709 YEHET}SCE, 1446702] JZET} FPD

FEEQI FPDE 5 JE-E B4 F B4 unit 4

£ ol 7-unite] L, 7HaA]= g HAEFo] Ao 47191 e
7FEA|7F gl A2 109470, 2Rl 212 1770, 1 9] 7}
327} = A2 33570 ATk

| 49-E regu-

2 wideZ E&35}1 Zo]=8 mm 9]

Table 1. Implant prosthetic method and classification according to diameter, length, and location

FPD
With Pontic . .
With Cantilever ~ Without Cantilever Without Pontic

\ \ \ %
Diameter Narrow 86 75 1 5.9 111 331 75 6.9 273 10.6
Regular 902 79.1 16 94.1 212 63.3 948 86.7 2078 80.3
Wide 153 13.4 - - 12 3.6 71 6.5 236 9.1
Length Short 90 7.9 - - 5 1.5 89 8.1 184 7.1
Regular 1033 90.5 17 100 317 94.6 992 90.7 2359 91.2
Long 18 1.6 - - 13 3.9 13 12 44 1.7
Location Mx. Ant. 89 7.8 8 47.1 140 41.8 55 5.0 292 113
Mx. Post. 438 38.4 4 23.5 84 25.1 586 53.6 1112 43.0
Mn. Ant. 31 2.7 1 5.9 64 19.1 10 0.9 106 4.1
Mn. Post. 583 51.1 4 23.5 47 14.0 443 405 1077 416
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#7 YEUE| B +2 3 HZH 0K/ AHRL0| ol4fel
1

2. 83E Y AIS H| & o] &sto] YEE&S sk SCOl 352 86.2% (984
71), FPDO] 352 89.6% (12957H) 2 EA12 o2 §-o]3t %}
2587719] Y=+ 279719] AESHET} AJ3sto] o] B9 om(P=.010, Chi-square test) 23291 Z A5
ZTHE9 —%@*&*%—%—8— 1%9515} (Fig. 1). Alufist AS<HE o4 (P =.017), YA (P = .024), YA =3 (P < .001)2 SC
230870 om 1 5 F 7HA] o] 4ol @Qlo] HtAog v o} FPD Ztol| f-2]3k &fo] & Yepylltt (Fig. 2, Table 2).
Aot A= 3770 Al 2912 Z/-2 A 57H(1.6% ,
AZHE F 4970(15.9%), g A| =+ 167H(5.2%), % 1) SC
o ol 1370(4.2%), WHAF BHE 471(1.3%), YA 21 33 H 1141709] Y=AEY} SCE SEEJOoH £ 8L
(10.7%), 242 o4 6471(20.8%), HHEE A8 A4 163 86.2% (98470)Att. Chi-square testZ 3] 2% 2913}
7N(53.0%) 2 B-A =] 9lct EHE Aneo] #AS 24T 1 A3t fogt Aol &
HA4+E YEl= SC &= FPDE W olRith Hd SFol Holx= Q9le Ay (P=.007), REAZE(P <.001)¥ch A

fE r O
I /d359] Aol & EAI517] 95l Kaplan-Meier A&4] of W d352 T 654 nITHl A9 84.7% (8777 5 743

1500
w —omov-
3 1000
L 08
&
S 06 500
>
Z
2 04 0
% Single Crown Fixed Partial Denture
= 02 .
IS m Success (N) Failure (N)
S 0.0
' 0 2 P % 120 Fig. 2. Distribution number of implant success and failure
by prosthetic type. In the case of SC, 984 out of 1141 were
Month successful, resulting in a success rate of 86.2%, and in the
case of FPD, 1295 out of 1446 were successful, resulting
Fig. 1. Implant Cumulative Survival Curve. The cumulative in a success rate of 89.6%, which showed a statistically
survival rate of implants was 88.1%. significant difference.

Table 2. Success/failure rate and difference according to failure factors by prosthetic method

Success Failure Success Failure
\
Failed Osseointegration 1137 99.6 4 0.4 1445 99.9 1 0.1 .106
Implantitis 1119 98.1 22 19 1419 98.1 27 1.9 910
Fixture Fracture 1131 99.1 10 0.9 1440 99.6 6 0.4 137
Abutment Fracture 1131 99.1 10 0.9 1443 99.8 3 0.2 .017
Screw Fracture 1137 99.6 4 0.4 1446 100.0 0 0.0 .024
Screw Loosening 1110 97.3 31 2.7 1444 99.1 2 0.1 <.001
Crown Fracture 1110 97.3 31 2.7 1413 97.7 33 2.3 480
Loss of Retention 1071 93.9 70 6.1 1353 93.6 93 6.4 758
Total 984 86.2 157 13.8 1295 89.6 151 104 .010
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7H), o1/ 7% 91.3% (26471 F 2417H)cI o EHF A
2o 2 A4 FEL zirconia 92.3% (40171 & 37071), 2%
E2)(porcelain-fused-to-metal restoration) 83% (740
7l % 61471)0]9lT} (Table 3).
ol2lo] 9RI52 Fo|dt afo] 5 Ko|x| gkgtrt. /gl wt
HZEL A9 L 84.4% (6167 & 52071), oiAl9] 74
525711 % 46470)0] At (P = .053). Al =] o] wt

HEZEL AroF Az H 83.1% (8971 & 747W), Aot x| &

fu 4o ru
[ee]
oo
~
S
~ T

o W2 dZ-E-2 narrow?] % 81.4% (867§ F 707H), reg-
ular®] 7% 86.6% (90271 & 78171), wide] -2 86.8%
(15370 % 13370)° X (P = .396), Zojof| 2 HIZE2
short9] 7% 88.9% (907§ % 807H), regular?! 7% 86.2%
(103371 & 8907H), long®! 73 77.8% (18711 ZF 1471)°| Utk

(P=.444).

YESTE A& 13.76% (1577H)= 27} o)/d<] 2elo]
285 A= 247090 Aujje] gole F Auj 15771 F &
HE FAE A 7070, YA E- 3N, AEHEFAY 22
7N, Bd=E ol 1770, A 54 1070, A o= =k 1071, =
F2F Al 471, UAF aHE 470 0 & et (Table 2).

Table 3. Success and failure according to various factors in SC

Cistx| ot MstS| x| 613 25, 20231 48

2) FPD

% 1446719 AEZLET} FPDE 4EE QoM = 25

t
H=%ict (P < .001). Al@IA]ol w2 4352 Aot
A8 77.3% (20371 F 15771), Aol 25 92.0% (6747Y
Z 62071), 3keF A=) & 85.3% (7671 & 657), 3Hef 27
91.9% (49370 Z 45371)°|Uct. Aol & /d-3-E-2 nar-
row2| 742 79.7% (187711 % 1497}), regular2] 7% 90.6%
(117670 Z 10657H), wide®] Z-%-97.6% (8371 & 817H)°]
on, RHE A 5ol W& 4352 zirconia 94.1% (54771
% 5157H), PFM 86.8% (89971 5 7807l))°I 3 th. E & unit
2ol b2 JZEL 2-unite] ¢ 91.9% (101270 5 930
7M), 3-unit®] -2 92.4% (25171 & 2327M), 4-unite] 3%
68.8% (96711 = 6671), 5-unit2] 72 90.6% (3271 % 2971),
6-unite] - 63% (4671 = 2971), 7-unite] 742 100% (971
= 97h)ellek. 7hER] Zh4ol| w2 JFE-2 07HY 7% 92%
(10947 % 10077H), 170 ¢ 89.9% (19971 % 1797H), 2
N 742 69.0% (11671 = 807Y), 370 2 70.0% (207}
Z 147W), 471 749 88.2% (177 % 157)°]ich (Table 4).

N
~
o
R

N

5 Success Failure S
[\ % N %
Gender Male 616 520 84.4 96 15.6 .053
Female 525 464 88.4 61 11.6
Age <65 877 743 84.7 134 15.3 .007
265 264 241 91.3 23 8.7
Location Mx. Ant. 89 T4 83.1 15 16.9 445
Mx. Post. 438 382 87.2 56 12.8
Mn. Ant. 31 29 93.5 2 6.5
Mn. Post 583 499 85.6 84 144
Diameter Narrow 86 70 81.4 16 18.6 .396
Regular 902 781 86.6 121 134
Wide 153 133 88.9 20 132
Length Short 90 80 86.2 10 111 444
Regular 1033 890 88.9 143 13.8
Long 18 14 7.8 4 22.2
Material Zirconia 401 370 92.3 31 7.8 <.001
PFM 740 614 83.0 126 17.0
https://doi.org/10.4047/jkap.2023.61.2.113 117
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Table 4. Success and failure according to various factors in FPD

N
N
Gender Male 783 700
Female 663 595
Age <65 1071 955
=65 375 340
Location Mx. Ant. 203 157
Mx. Post. 674 620
Mn. Ant. 5 64
Mn. Post. 494 454
Diameter Narrow 187 149
Regular 1176 1065
Wide 83 81
Length Short 94 85
Regular 1326 1190
Long 26 20
Material Zirconia 547 515
PFM 899 780
Prosthetic Units 2-unit 1012 930
3-unit 251 232
4-unit 96 66
5-unit 32 29
6-unit 46 29
T-unit 9 9
Pontic 0 1094 1007
1 199 179
2 116 80
3 20 14
4 17 15
Cantilever X 1429 1280
0 17 15

Success

olAfel- Zal

i
0

Failure
Pvalue
) \| )
89.4 83 10.6 .831
89.7 68 10.3
89.2 116 10.8 414
90.7 35 9.3
77.3 46 22.7 <.001
92.0 54 8.0
85.3 11 14.7
91.9 40 8.1
79.7 38 20.3 <.001
90.6 111 9.4
97.6 2 24
90.4 9 9.6 .102
89.7 136 10.3
76.9 6 23.1
94.1 32 5.9 <.001
86.8 119 13.2
91.9 82 8.1 <.001
924 19 7.6
68.8 30 312
90.6 3 9.4
63.0 17 37.0
100.0 0 0.0
92.0 87 8.0 <.001
89.9 20 10.1
69.0 36 31.0
70.0 6 30.0
88.2 2 11.8
89.6 149 10.4 .858
88.2 2 11.8

o]2lo] 8RIE2 Fo|dt zfo| 5 Ho|x| gkgtrt. /gl wt
2 NI ES I B2 89.4% (7837 F 7007N), oIAlQ] 7
% 89.7% (6637 & 5957H)°I ATt (P = .831). Aol w2 4
ojekel 79 89.2% (95571 % 10717H), ol

72 90.7% (375711 & 34070)0]oH (P = .414) Zo]o]|

2 HZE-2 short?] %9 90.4% (947) 5 857H), regular
£ 90.6% (132671 & 11907H), long?Q! 7% 76.9% (26
207H)1 AT} (P = .102). A2l of o] w2 435
W7} obd 72 89.6% (14297 & 12807Y), 9= 7
88.2% (1771 % 157H)0] At (P = .858).

J=E AufEL 10.4% (15170) 2 271 o]4te] Q0lo] &

ok
(]
rlo
=)
(o))
ul
=

o
—
o

<

118

83 9= 137130 Auie] .9l F A 15171 & BH
= FAE 3 9371, BEE ol 3370, AEREFY 27
N, 278A oA 67h, Aldi5 oA 371, YA -

A 171, dAF oA 07 -2 & UrEHGT (Table 2).

SCete] APEZQl 7haA] 74k e H of ol e A&
& 248 935l Kaplan-Meier =248 Algsict. 71
2| 7H4=7F 070t 17091 73 et 274 35
o] 2| Z3t Z o & UEHHTH (P < .001). 3HH ZHE 2 of Foj
w2 AeEE Froleh Atol7t gls Ao R Eeittt (P =.750)
(Fig. 3, Table 5).

o149l A9 HE 438
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Fig. 3. Survival curve according to the number of pontics of prosthesis. It was found that the success
rate was lower when the number of pontics was 2 or more than when the number of pontics was 0 or 1.

Table 5. 95% Confidence Interval according to number of
Pontics and Cantilever

Variable 95% Cl

Pontic 0 103.878 112311
1 100.735 115.134
2% 70.188 90.956
3 33.355 44.645
4 59.037 62.296
Cantilever X 101.595 108.523
0] 75.624 107.519
*. The mean difference is significant at the .05 level.
I
ol Agrheka 2 ehet ALR A T 2|7k g o
A ol2ofzl 3YH AT, JBUE BHLE| that 712t
o 27 ZAfolch, Ao BAL QJEE Auf Ul U A
242 Yislo] YEUE FHZF 2 NEAHE 55 2
olch. B9 o 215 913 248 QAsle] Bek o e
A5AIE FE 4 AR AL S 24 DA - At
%719] Branemark A|ARIE QJRAZ QI ZTHE HAHA]
2 Agstglon JEHEA T ZAUL &0] 0.7 mm2
9% §72 o] g3l AABALI o] WAL AT A
75 AgH Lot Aol Holxn 9= g7be] ol
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7} Sob §& FAtol] Eefstal, A= JETE Aol S& o]
HUFE o] YA 21 Aol BASThE SHAI7E lTE 202 Yl R
A ASTHE YA DA Yol Aot AFst
+ WA e g ‘platform switching's 53 £8 =545 &
d 4 Aok, 3 DA A S 2Re] A S A o] woj o mh
2}t SlAA A Y S EAatel o Eatdojoji YA E1 A4
= £Y 4 9lof Holl= WRAE A9 ARgo] A e H >
2 AFoflA= ol2f3t iR JETES] Auljet Hid 4
U LAES TASIIT
109 7he] 2 A A3} 2587700] AEHE F 308707}
Aufiste] £ 38 88.1%E 7ISRh o= YETES] 10
| 4350l ¥ Howe 5,2 Lekholm 5249 ARt} o
2 W QI 1 o) f= T AR 39 7S o
St 2-8-51%17] wiitol2tal HrHETh BEE A1 Aol
U BHE obd 5o g Fo] ghojgt: HhA) A] RE Aufigh
HERZ ZR0I7] ulol 350l Hla A BHA| ke

32 ol
O

Al 90l F 7H B2 HF2 Y A2 EEE /A
2 3 (16371) oItk 2] JERE
AA] - AHIE (Premier® Implant Cement™, Premier
Co., Plymouth Meeting, PA, USA)E o|-85fo] H 2519
o 2|44 geto] BAsh= 49 2 E 24 ofol 2

L (GC FujiCEM®, GC Co., Tokyo, Japan)< ©]-&sto] £
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25ttt Kapoor 549 o] 2™ 0.5 mm/min®] &
Zo|A] Instron ¥H5 A|@ 7|2 AH&ste] pull-out testS &

-

Z3t non-eugenol temporary resin cement”} 140.49 N
© 2 714 §A2o] Lokl resin modified glass ionomer
cement+ 338.095 N, resin cement+ 581.075 N 5= 7]
S50t} AEHE] retrievability HEE 9|5to] Yoy oz
ko 71—54 7<4;<Lzﬂa /\]-&o]. ol _l_l_z]aﬂ Hzog HAE &

-IE
°
T
T

rg Mo g

e 739 o 3 Zme) A2 A ARt 2 M §
v ONEARRSE) (s hu )

TLollA} SCo] 742K} FPDo|A Ay 0 8 g o]
™ Y& 3?1EE}§ AthZ o AL obd) LA
o] A Tr,] st ;(]—0]7]- JEIDY ouq o]

X
M 18
O

olN

o X0
o

e i

5, BHEE unit 4, 7FA i
ot 1A 710]"574]—f7iv ot
o} FPD F 4% 25 Fofu|ek 2fo]7} QIH 2912 HHE
Az 8olqltt. Zirconia 822 YEHE JFE2 PFM
Hr}SCE 453 79 9.3%, FPDE 551 39 7.3% O ¥
ko Abou-Ayash 5229] AFA L zirconia crown?]
o &7} PFM crown®t} 434tt, Zirconia: T4 % 7H4
2 2545 whldS ZHAIAL lem AA|ARd =gt
Eob dA 2 it JERE HHEEE ARS A] PFM
of Hlste] BHE ubd Hlgo] WS Bk oh et A A =
¥7] W2l zirconia® EEa5 Sk 2o Higz{e o=
Heloh
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