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L 77 A4 2% R SA A 2%

A Aol AFsh= 104 o1/Fe] & 11097 ] AR(T167d 2] oAkt 3937
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7L AA REE T

AA HAES] FHL Té{rﬁ 6.8610.15d, =73k 559012 539 10d A
} 65.82

Table 1. Length of service and survival rate of fixed restorations of total patient

Frequency Length of service Survival rate
, % , years , %
Mean + se* Median(lower25%.,upper25%) Syear 10 year
Total 100 6.86+0.15 5.5(3,10) 65.82 21.15

* ge: standard error

U. A X5 277 Y& A HEE £9

A Am 877F v BAEES B9 F 75110274, S3gk 74, 59 AT
EF 61.08%, 10 AEE 17.57%= A KHtt F=rgo] A e TH(Table 2).

Table 2. Length of service and survival rate of fixed restorations when there’s patient‘s
need for replacement of old prosthetics

Frequency Length of service Survival rate
, % , years , %
Mean + se* Median(lower25%.,upper25%) Syear 10 year
Yes 29.04 7.51£0.27 7.0(4,10) 61.08 17.57

* ge: standard error
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(Table 3).

Table 3. Length of service and survival rate of fixed restorations by age group

Age Frequency Length of service Survival rate
group , % , years , %
Mean =+ se* Median 5 year 10 year
(lower25%, upper25%)
10-19 3.38 3.39+0.28 3.0(2,4.5) 7.14 0
20-29 23.38 5.33+0.21 5.0(2,7.5) 66.67 8.96
30-39 21.48 6.91+0.30 7.0(3,10) 71.51 22.70
40-49 25.81 7.75+£0.32 6.5(4,10) 70.21 30.50
50-59 15.70 7.00+0.40 5.0(3,10) 60.14 22.31
60- 9.75 9.21+0.66 8.0(5,10) 68.63 20.88

* se: standard error
[ : significant difference (p<0.05)

2 gdd e BIE 9 v

G oA BAEY ol AAa(p<0.05) 54, 108 AFEE =4 e
W CH(Table 4).

Table 4. Length of service and survival rate of fixed restorations by gender

Gender Frequency Length of service Survival rate
, % , years , %
Mean + se* Median 5 year 10 year
(lower25%, upper25%)
Female 64.56 7.38+0.18 7.0(4,10) 73.18 22.60
Male 35.44 6.00£0.26 4.5(2,9.5) 52.29 18.71

* se: standard error
[_: significant difference (p<0.05)
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Table 5. Length of service and survival rate of fixed restorations in relation to provider

Provider Frequency Length of service Survival rate
, % , years , %o
Mean + Median Syear 10 year
se* (lower25%, upper25%)
Private clinic 89.63 6.76+0.16 5.5(3,10) 65.75  21.35
Hospital 3.16 7.60+0.83 7.0(3,10) 74.19  22.73
Non-dentist 7.21 7.82+0.65 6.8(3.3,10) 63.16 18.92

* se: standard error
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Table 6. Length of service and survival rate of fixed restorations in relation to reasons for
failure

Reasons Fre- Length of service Survival rate
quency , years , %
, % Mean + Median 5year 10 year
se* (lower25%, upper25%)

Defective margins  34.78 8.14+0.33 7.5(4.5,10) 63.86  19.28
Periodontal 12.15 7.0£0.52 ~— 6.0(3,10) 52.87  12.64
disease
Periapical 11.73 7.49+0.59 7.0(4,10) 57.14  17.86
involvement
Caries 7.12  7.74+0.65 7.5(4,10) 62.75  17.65
Uncemented 6.70  6.69+0.66 — 5.5(3,10) 56.25  12.50
restoration
Poor esthetics 5.03 10.86+1.2 >= 9.0(5,16) 66.67  30.56
Fracture of 447  7.58+1.01 7.0(2.5,10) 56.25  18.75
retainer, connector
Perforation of 4.19  8.85+1.08 8.3(4,15) 63.33  26.67
retainer
Fracture of tooth 2.65 6.67£1.32 5.0(2.5,8.5) 47.37 10.53
Malocclusion 2.51 5.42+0.75 = 5.0(3,7.5) 38.89  11.11
Endo-perio 2.51 5.40+0.79 N 5.0(3,6) 44 .44 5.56
combined
Food impaction 2.23 7.75+£1.27 9.0(2.8,10) 62.50 18.75
Axial contour 1.68  7.45+1.68 5.5(2,14) 58.33  33.33
Pontic 1.54  541+£1.17 5.0(3,5.5) 27.27 9.09
impingement
Others 0.70  5.70+0.21 4.5(2,7.5) 40 0

* se: standard error
[ : significant difference (p<0.05)
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Table 7. Length of service and survival rate of fixed restorations in relation to reasons for
failure when there’s patient’s need for replacement of old fixed prosthetics

Reasons Fre- Length of service Survival rate
quency , years , %
, % Mean + Median 5 10

se* (lower25%, upper25%) Year year
Defective margins 18.71 8.86+0.63 8.8(7,10) 75.86  22.41
Periapical 14.19 7.51%£0.76 8.0(4.5,9) 56.82  20.45
involvement
Periodontal 12.90 6.57+0.70 7.0(4,8) 52.50 12.50
disease
Uncemented 11.94 6.46+0.73 5.5(3,7) 54.05  13.51
restoration
Caries 8.71 8.07+0.84 8.0(5,10) 66.67  18.52
Fracture of 6.77 7.83£1.35 7.0(4,10) 57.14  19.05
retainer, connector
Perforation of 5.81 8.56+1.35 7.5(5,10) 61.11  27.78
retainer
Poor esthetics 4.52 7.43£1.07 6.0(4.5,10) 50 7.14
Endo-perio 4.52  6.25+0.85 5.3(5,10) 50 7.14
combined
Fracture of tooth 3.87 6.68+1.49 5.8(4.5,8.5) 58.33 8.33
Malocclusion 3.23 5.75+0.91 5.5(4.5,7.5) 50 10
Food impaction 290 6.89+1.17 8.0(5,10) 66.67 0
Others 0.97 5.50+1.00 4.5(4.5,7,5) 33.33 0

* ge: standard error
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3 9 ol 7H AYa gdd o] Al FSkth(p<0.05)(Table 8).

Table 8. Length of service and survival rate of fixed restorations by span length

Prosthesis Frequency Length of service Survival rate
span , % , years , %
Mean + Median 5 10
se* (lower25%, upper25%) year year
Single crown 46.89 6.35+0.20 5.0(3,10) 67.59 22.14
2 unit 8.93 7.014+0.59 [ 5.5(5.5,10) 64.94 24.64
3 unit 27.23 7.60+0.30 7.0(3.5,10) 68.36  22.27
4 or more unit 16.95 6.98+0.37 6.0(3,10) 58.86 16.57

* se: standard error
[ : significant difference (p<0.05)

1) BYBOE AF FRHE 29t BAR 57 Hu

Table 9. Tooth position frequently restored with single crown and its longevity

Location Frequency Length of service Survival rate
, % , years , %o
Mean + Median Syear 10 year
se* (lower25%, upper25%)
46 14.04 7.23+0.69 6.0(5,8) 53.19 19.15
36 13.46 6.49+0.54 6.0(5,7.5) 52.50 7.50
26 9.81 6.65+0.87 5.8(4,9.5) 53.57 14.29
16 9.23 6.88+£1.22 6.8(4,9.5) 55.56 16.67
47 6.35 6.71+£1.22 5.0(4,7) 47.37 15.79

* ge: standard error
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2 2 tH(p>0.05)(Table 10).

Table 10. Tooth position frequently restored with two unit fixed restorations and its lon-
gevity

Location  Frequency Length of service Survival rate
, % , years , %o
Mean =+ se* Median Syear 10 year
(lower25%, upper25%)
26x27 12.12 7.45£2.69 2.5(2,10) 40.00 20.00
36x37 11.11 4.53+1.22 3.3(1,9) 40.00 0
47x46 11.11 9.61£2.22 10.0(5,10) 66.67 22.22
11x21 9.09 10.26+2.36 10.0(7,17) 85.71 42.86
17x16 8.08 10.25+5.75 10.3(4.5,16) 50.00 50.00

* ge: standard error
(3) 3 FHLE AF FHHE F9¢ EHE 1 v
Ak Al dTA el WA R Q1 3 FY BAE P9It ol

sheto] eturl $wol i vehtont B felge 8l

(p>0.05)(Table 11).

L
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Table 11. Tooth position frequently restored with three unit fixed restorations and its lon-
gevity

Location Frequency Length of service Survival rate
, % , years , %o
Mean =+ se* Median Syear 10 year
(lower25%, upper25%)
47x45 22.52 9.254+0.76 9.0(7.5,10) 75.93 24.07
35x37 20.53 9.48+0.90 7.8(6.5,10) 75.00 25.00
25x27 9.60 6.57+0.71 5.0(4.5,8.5) 45.45 4.55
17x15 6.95 6.82+1.13 4.5(3,10) 47.06 11.76
12x21 5.63 6.75+1.23 7.0(4,10) 58.33 16.67

* ge: standard error
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Table 12. Tooth position frequently restored with four or more unit fixed restorations and

its longevity

Location Frequency Length of service Survival rate
, % , years , %
Mean + se* Median S5year 10 year
(lower25%, upper25%)
12x22 33.33 9.07+1.30 8.0(5.5,12) 71.43 33.33
17x14 19.05 5.18£1.10 5.8(2,7.5) 58.33 0
34x37 17.46 7.914+0.77 9.0(5,10) 72.73 0
47x44 15.87 7.63+1.73 6.8(3.5,10) 70.00 3.17
13x23 14.29 5.50+1.41 4.5(4.5,6.5) 33.33 11.11

* ge: standard error
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Al o]0l §lATHp>0.05)(Table 13).
Table 13. Common causes of failure and length of service in single crown
Causes Frequency Length of service Survival rate
, % , years , %
Mean + Median 5 10
se* (lower25%, upper25%) year year
Defective 45 7.57+£0.40 7.0(5.5,8) 60.50 16.81
margins
Periapical 16 6.12+0.67 5.0(4,7) 48.84 11.63
involvement
Periodontal 7 6.37£1.12 5.0(3,9) 40.00  10.00
disease
Perforation of 5 7.20+1.30 5.0(4,10) 46.67  20.00
retainer
Caries 5 7.79+0.92 8.5(5,10) 6429 14.29

* ge: standard error
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Table 14. Common causes of failure and length of service in two unit fixed restorations

Causes Frequency Length of service Survival rate
, % , years , %
Mean + Median 5 10
se* (lower25%, upper25%) year year

Defective 38 8.38+1.15 8.3(4.5,10) 61.54 2692
margins
Caries 11 6.25+1.41 7.5(1,10) 62.50 0
Periodontal 10 6.80+2.20 10.0(0.8,10) 57.14  14.29
disease
Poor 10 13.71£3.0 11.0(7,19) 85.71 57.14
esthetics
Periapical 8 9.92+3.68 7.0(5,10) 50.00 16.67
involvement

* ge: standard error
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Table 15. Common causes of failure and length of service in three unit fixed restorations

Causes Frequency Length of service Survival rate
, % , years , %
Mean + Median 5 10
se* (lower25%, upper25%) year year

Defective 30 9.60+0.77 8.5(7.5,10) 71.64  23.88
margins
Periodontal 16 7.57+£0.77 7.5(4.5,10) 59.46  16.22
disease
Caries 8 6.95+1.06 6.0(3,9) 60.00  15.00
Uncemented 7 7.09+1.09 7.0(4,10) 62.50 18.75
restoration
Periapical 5 8.83+1.57 8.5(6,12) 75.00  33.33
involvement

* ge: standard error
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Table 16. Common causes of failure and length of service in four or more unit fixed res-
torations

Causes Frequency Length of service Survival rate
, % , years , %
Mean + Median 5 year 10
se* (lower25%, upper25%) year

Defective 29 7.23+0.83 7.0(5,9) 62.16 13.51

margins

Uncemented 18 4.61£0.60 4.3(3,5.5) 40.91 0

restoration

Fracture of 17 8.20+1.45 7.5(3,10) 55.00 25.00

retainer,

connector

Periapical 16 8.71+1.18 8.0(5,10) 6522 21.74

involvement

Periodontal 16 6.70£1.02 6.0(4,7.5) 52.17 8.70

disease

* ge: standard error
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&4 19442 AATHp>0.05)(Table 17).

Table 17. Length of service and survival rate of fixed restorations by number of cantilever
pontic

Number Frequency Length of service Survival rate
, % , years , %
Mean + se* Median S5year 10 year
(lower25%, upper25%)
0 94.32 6.85+0.16 5.5(3,10) 66.87 21.58
1 4.60 6.89+0.74 5.0(3.5,10) 51.11 12.50
2 or more 1.08 7.33+1.76 5.3(2,11) 50.00 25.00

* ge: standard error

o 7FEAAIHA vEe wE RPEY] £ W3

TREAAA vl gl mE BEE el ol EAISHY #edol fidth

(p>0.05)(Table 18).

Table 18. Length of service of fixed restorations by pontic/abutment ratio

Pontic/abutment Frequency Mean =+ se* Median

ratio , % , years (lower25%,upper25%), years
0-0.5 10 7.18+0.70 7.5(4.5,10)
0.5-1 86 7.41+0.27 6.0(3.5,10)

1-2 3 9.04+1.76 8.0(4,10)

* ge: standard error
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slel ] (45.63%) 9 Aot TR (31.02%)F-9 2] BAHE F&EEo] =

o= ko] 7F 1 tH(p>0.05)(Table 19).

Table 19. Length of service and survival rate of fixed restorations in relation to location

Location Frequency Length of service Survival rate
, % , years , %
Mean + se* Median 5 10
(lower25%, upper25%) year year
Lower 45.63 6.99+0.22 6.0(3,10) 66.75  20.79
posterior
Upper 31.02 6.29+0.25 5.0(3,10) 63.53 17.16
posterior
Upper 14.61 7.44+0.49 6.0(3,10) 66.93  30.70
anterior
Upper ** 3.97 7.02+0.78 6.0(3,10) 68.57 19.35
ant-post
Lower 2.52 8.80+1.17 7.8(4.5,10.5) 79.17  35.00
anterior
Lower ** 2.25 5.95+0.67 5.0(3.5,9) 50.00 4.55
ant-post

* se: standard error
** ant-post: multi unit prosthesis which is extended from anterior tooth to posterior
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T 1A AdEel wE Wste FATE feoldo] $1THp>0.05)(Table 20).

Table 20. Length of service and survival rate of fixed restorations in relation to oral hy-
giene

Oral Frequency Length of service Survival rate
hygiene , % , years , %
Mean =+ se* Median 5 10
(lower25%, upper25%) year year
Excellent 8.84 5.73+0.49 5.0(1.5,9.5) 60.87 12.28
Fair 76.01 6.93+0.18 6.0(3,10) 67.75 2246
Poor 15.15 7.19+0.36 5.5(4,10) 59.87 19.57

* ge: standard error
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g o] Zrol A th(P<0.05) (Table 21).
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Table 21. Length of service and survival rate of fixed restorations by material of construc-
tion

Material Frequency Length of service Survival rate
, % , years , %
Mean + se* Median 5 10
(lower25%, upper25%) year year
Non 21.91 9.60+0.40 — 9.0(5,12) 73.48  30.28
precious
Semi 29.22 7.05+4.91 ~— 6.5(3,10) 72.51  26.67
precious
Precious 48.33 5.55+3.97 — 5.0(2,7.5) 56.99  11.36
Porcelain 0.54 2.17+0.98 1.0(1,2) 50.00 0

* ge: standard error
[ : significant difference (p<0.05)
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Table 22. Length of service and survival rate of fixed restorations by type of occlusal sur-
face

Material Frequency Length of service Survival rate
, % , years , %o
Mean =+ se* Median 5 10
(lower25%, upper25%) year year
Metal 68.68 6.99+0.19 5.5(3,10) 64.96  20.77
Porce- 6.50 6.91£0.57 5.0(3.8,8.8) 7241 13.73
lain-metal
Porcelain 24.64 6.49+0.29 5.0(2.5,10) 66.50  24.57
Resin 0.18 4.00£3.50 4.0(0.5,7.5) 50.00 0

* ge: standard error
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Table 23. Length of service and survival rate of fixed restorations by occlusal guidance

pattern
Occlusal Frequency Length of service Survival rate
pattern , % , years , %
Mean + se* Median Syear 10 year
(lower25%, upper25%)
Anterior 9.85 6.59+0.45 5.0(3.3,10) 53.13 12.36
guidance
Bilateral 8.49 7.04+0.53 6.0(3,10) 69.44 29.31
balanced
Group 37.04 6.56+0.24 5.0(2.5,10) 61.04 18.57
function
Partial group 44.62 7.17+£0.24 6.0(3,10) 72.48 24.53
function

* ge: standard error
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2 A TH(p>0.05)(Table 24).

Table 24. Length of service and survival rate of fixed restorations by type of opposite
dentition

Opposite Frequency Length of service Survival rate
dentition , % , years , %

Mean + Median Syear 10 year

se* (lower25%, upper25%)

Removable 2.28 5.95+0.69 5.0(4,10) 50.00 4.55
partial denture
Full denture 0.09 15.00 15.0(15,15) 100 100
Metal 22.17 7.00+0.39 5.0(3,10) 63.83 21.33
Natural teeth 71.90 6.80+0.17 5.5(3,10) 66.02 21.43
Porcelain 3.56 7.83+0.77 8.0(3.5,10) 80.00 26.92

* ge: standard error

2h A P wE vAEES ¢ W3}

Hme] ghxke] gk FHe FEetglon(Table 25) 7 w9 7ol 9loiA]

Table 25. Length of service and survival rate of fixed restorations by type of occlusal
plane

Occlusal Frequency Length of service Survival rate
plane , % , years , %
Mean =+ se* Median 5 10
(lower25%, upper25%) year  year
Favorable 71.57 6.72+0.18 5.5(3,10) 67.23 22.59
Unfavorable 28.43 7.30+0.28 6.5(3.5,10) 62.96 18.38

* ge: standard error
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749 Aol 7F gl THp>0.05) (Table 26).

Table 26. Length of service and survival rate of fixed restorations by type of occlusal in-
terference

Occlusal Frequency Length of service Survival rate

interference , % , years , %
Mean + se* Median 5 10

(lower25%, upper25%) year year

Centric 11.50 9.35+0.62 7.5(4.5,13) 65.83 3246

interference

Eccentric 24.45 6.96+0.30 5.5(3.5,10) 59.73  20.00

interference

No 64.05 6.40+0.17 5.3(3,10) 68.35 18.00

interference

* ge: standard error
[ : significant difference (p<0.05)
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ABSTRACT

Longevity and failure analysis of fixed restorations
serviced in Korea

Woo-Jin Shin
Department of Dentistry
The Graduate School, Yonsei University
(Directed by Prof. Dong-Hoo Han, D.D.S., M.S.D., Ph.D.)

Accurate assessment of the longevity of fixed restorations is very useful to dentists and
patients. Although there has been a lot of research on that issue in Korea and abroad until
now, it's hard to obtain objective results due to variant judgement standards and analysis
methods on failure. Every effort has been continually made to obtain objectivity in meas-
uring the longevity of fixed restorations, such as by establishing unified judgement stan-
dard for deciding success and adopting statistical method that analyzes the data of suc-
cessful and failed cases at the same time. In Korea, however, desired level of development
has not to be made in this field yet. This study, adopting California Dental Association
(CDA) quality evaluation system, established objective standard for deciding success, and
inferred the longevity of fixed restorations and their failure analysis through adopting
Kaplan-Meier survival analysis.

In order to assess the longevity of fixed restorations serviced in Korea and causes of fail-
ure, a total of 1109 individuals (aged 15-74, 716 women and 393 men loaded with 2551
unit fixed restorations, and 1934 abutments) who lived in Kyung-In Province were exam-

ined and the findings were as follows:

1. Length of service of fixed restorations serviced in Korea was 6.86+0.15 yr
(mean), 5.5 yr (median), and the rate of success was 65.82% in 5 year survival,

and 21.15% in 10 year survival.
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10.

1.

12.

When there was patient's need for replacing old prosthetics, longevity of fixed
restorations was 7.51+0.27 yr (mean), 7 yr (median), and the rate of success was
61.08% in 5 year survival, and 17.57% in 10 year survival.

Longevity of fixed restorations was longest in the over-sixty age group(9.21+
0.66) and that of the teen age group(3.39+0.28) was shortest (p <0.05).
Longevity of fixed restorations of women (7.38+0.18 years) was longer than that
of men (6.00+0.26)(p < 0.05).

As for the provider factor (such as unlicensed performers, university hospitals,
and private clinic), there was no statistically significant difference in longevity
of fixed restorations.

Defective margin (34.78%), periodontal disease (12.15%), periapical involve-
ment (11.73%) were the most frequent causes of failure and poor esthetics group
showed the longest life above all (p<0.05). Actual frequent causes of failure af-
ter removing old prosthetics were defective margin, periapical involvement,
periodontal disease and uncemented restoration. In 75.67% of the cases, abut-
ment state after removing old prosthetics was good enough for loading another
prosthetics.

There was found to have statistically significant influence between longevity of
single crown (6.3540.20 yr) and that of 3 unit fixed restorations (7.60+0.30 yr)
(p <0.05). In each case the most frequent cause of failure was defective margin.
The number of cantilever pontic was found to have no statistically significant
influence on longevity of fixed restorations in all groups (p>0.05).
Pontic/abutment ratio showed no statistically significant influence (p>0.05).

Oral hygiene status showed no statistically significant influence on longevity of
fixed restorations (p>0.05).

Longevity of fixed restorations made of non precious metal was longest
(9.60+0.40 yr), semi precious and precious trailing behind(p < 0.05).

There was no statistically significant difference in longevity of fixed restorations

among different types of occlusal surface, most of which were metals (p>0.05).
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13. Group function group (37.04%) and partial group function group (44.62%) were
predominant in frequency but showed no correlation between them and among
different types of occlusal plane, either (p>0.05).

14. Longevity of fixed restorations was longest in the centric interference

group(9.35+0.62) (p <0.05) among different types of occlusal interference.

We found that longevity of fixed restorations serviced in Korea is affected by age, gen-
der and type of material; and that most frequent cause of failure is defective margin. In
order to assess the accurate longevity of fixed restorations, unified research design, over-
coming inter-observer difference and establishing the objective research items are
needed. Furthermore, it is thought that prospective approach through thorough study and
regular follow-ups is needed just from the start of research. Nationwide detailed studies
on length of service of fixed restorations serviced in Korea are hoped to be conducted

hereafter.

Keywords:
longevity of fixed restorations, fixed restorations, Kaplan-Meier survival analysis, sur-

vival rate
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