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ABSTRACT

A retrospective study on survival rates of dental implants in

elderly patients

Shin Hee-Jong
Advisor: Prof. Kim Byung-Ock, Ph.D.
Department of Dentistry

Graduate School of Chosun University

Purpose
The purpose of this study was to assess the survival rate of implants in
edentulous area of elderly patients and to evaluate the influence of local factors on

implant survival in elderly patients.

Material and methods

Among dental implants placed in the department of periodontology, Chosun
University Dental Hospital from January 2001 to December 2007, 138 implants
placed in 56 elderly patients aged 65 years or older (38 male, 18 female; mean age
= 694 + 39 years) were evaluated retrospectively. Survival rates were investigated
according to local factors as age, gender, general disease, cause of tooth loss,
implant location, fixture diameter and length, bone quality, use of bone graft and

prosthesis type.

Results

Following the completion of prosthodontic treatment, the range of follow-up was
from 5 to 140 months. (mean period = 53.0 £ 33.0 months) Out of 138 implants in
edentulous area of elderly patients, 133 implants were survived and 5 implants
were failed. And 63 implants were excluded due to absence at follow up check

during 5 years. Therefore, 5-year cumulative survival rate of implants was 94.9%.



Among local factors, bone quality (P=0.037) and prosthesis type (P=0.015) were

significantly correlated with implant survival outcomes.

Conclusions

Within the limits of this study, implants in edentulous area of elderly patients can
serve as a good long-term and predictable treatment modality to replace the

missing teeth with few complications and low failure rates.

Key words: aging, geriatric edentulism, older adults, osseointegration
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Figure 1. Reference point for the measurements of marginal bone level

(a) Implant longitudinal axis

(b) Implant shoulder line: vertical line to (a) and at the most coronal level of
implant shoulder

(c) The most coronal level of bone to implant contact at the mesial site: a vertical
line to (a)

(d) The same as (c) at the distal site

Table 1. Analysis of implants placed and lost during 5 years.

Period Followed Failed  Withdrawn Cumulative survival rate
after placement (n) (n) (n) (%)
Placement 138 - - -
1™ year 125 2 11 985
2" vear 103 - 2 985
3" vear 84 2 17 96.3
4" vear 75 - 9 96.3
5" vear 70 1 4 949
Total 70 5 63 94.9
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Table 2. Survival rate according to gender

Placed e Failed
. Distribution . CSR Odds
1m(pé?nt (%) 1m(pé§mt (%) P value ratio 95% CI
Male 92 66.7 4 94.1 0.676 1.00  1.00, 1.00
Female 46 33.3 1 97.6 049  0.50, 4.50
Total 138 100 5 94.9
CSR, cumulative survival rate; CI, confidence interval
—Malg eeeeee Female
100
99 \ !
98 \
i \___‘\\ ................................................
(%) 96
95 \\_
94
93
92 T T T T T T T T T T T T T T
0 2 4 6 8 1012 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 50 52 54 56 58 60
{months)

Figure 2. Survival curve according to gender.
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Table 3. Survival rate according to age (years)

Placed

Failed

im%)rgmt Distg%t)ltion im%)rgmt %;OI)% P value ?z?t?j 95% CI
65~69 85 61.6 5 94.1 0.521 1.00  1.00, 1.00
70~74 44 319 - 100.0 0.00
75~1719 4 2.9 - 100.0 0.00
80~84 3 2.2 - 100.0 0.00
85~ 2 14 - 100.0 0.00
Total 138 100 5 94.9

CSR, cumulative survival rate; CI, confidence interval

100
99
98
97
96
(%) 95
94
93
92
91
90

——65769 o 70°74 ---75~79 — —80~84 — - -85~

\

\

—_

0 2 4 6 8 1012 14 1618 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 50 52 54 56 58 60

{months)

Figure 3. Survival curve according to age (years).
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Table 4. Survival rate

according to general disease

igggft Distibution iri?%?gt GNP vae 9445 o500 1

Normal 72 42.6 3 94.0  0.406 1.00  1.00, 1.00
DM 29 17.2 - 100.0 0.00

HTN 56 33.1 2 95.7 0.85 0.14, 5.28
Osteo - - - - -
Hepa 4 24 - 100.0 0.00

Others 8 4.7 1 80.0 3.29 030, 35.97

Total 169 100 6 94.8
DM, diabetes mellitus; HTN, hypertension; Osteo, osteoporosis; Hepa, hepatitis;

CSR, cumulative survival rate; CI, confidence interval

100

—Normal  eeeees

95

~

~,

90

(%)
85

80

75

0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 50 52 54 56 58 60

(months)

Figure 4. Survival curve according to general disease.

DM, diabetes mellitus; HTN, hypertension; Osteo, osteoporosis; Hepa, hepatitis
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Table 5. Survival rate according to cause of tooth loss

Placed e Failed
implant DlSt{},BI)ltlon implant %;I)% P value ?z?t?s 95% CI
(n) © (n) ©
Perio 60 435 4 90.1 0.549 1.00 1.00, 1.00
Caries 20 14.5 1 95.0 0.74 0.08, 7.01
Endo 3 2.2 - 100.0 0.00
Trauma 6 4.3 - 100.0 0.00
Unknown 49 35.5 - 100.0 0.00
Total 138 100 5 94.9
CSR, cumulative survival rate; CI, confidence interval
—Parig seere- Caries ===FEndo = =Trauma =+ -Unknown
100 <
95 \_‘
AN
90 \—
(%)
85
80
?5 T T T T T T T T T T T T T T
0 2 4 6 8 1012 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 50 52 54 56 58 60
(months)

Figure 5. Survival curve according to cause of tooth loss.
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Table 6. Survival rate according to implant location

Placed

Failed

. Distribution . CSR Odds
1m85mt (%) 1m%)r1§mt (%) P value ratio 95% CI
Mx. ant. 5 3.6 1 50.0 0.141 1.00 1.00, 1.00
Mx. post. 60 43.5 3 93.9 021 0.02, 251
Mn. ant. 10 7.2 - 100.0 0.00
Mn. post. 63 457 1 97.3 0.06  0.00, 1.23
Total 138 100 5 94.9
Mx, maxillary; Mn, mandible; ant, anterior; post, posterior; CSR, cumulative
survival rate; CI, confidence interval
— K ANT, eeeeee Mx. Post, === Mn.Ant. = = Mn.Post.

100

90

80

(%)
70

60

50

(months)

0 2 4 6 8 1012 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 50 52 54 56 58 60

Figure 6. Survival curve according to implant location.

Mx, maxilla;, Mn, mandible; ant, anterior; post, posterior
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Table 7. Survival rate according to fixture diameter (mm)

Placed

Failed

. Distribution . CSR Odds
1m(pr1§mt (%) 1m(pr1§mt (%) P value ratio 95% CI
3.0~35 4 2.9 - 100.0 0.502 0.00
3.6~4.0 51 37.0 4 90.4 1.00 1.00, 1.00
4.1~45 19 13.8 - 100.0 0.00
46~5.0 59 42.8 1 96.9 0.20 0.02, 1.87
> 51 5 3.6 - 100.0 0.00
Total 138 100 5 94.9
CSR, cumulative survival rate; CI, confidence interval
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Figure 7. Survival curve according to fixture diameter (mm).
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Table 8. Survival rate according to fixture length (mm)

Placed e Failed
. Distribution . CSR Odds
1m%)5mt (%) 1m%)5mt (%) P value ratio 95% CI
<8 8 5.8 - 100.0 0.873 0.00
8~9.9 8 5.8 - 100.0 0.00
10~119 68 49.3 3 94 .4 1.20 0.19, 745
> 12 54 39.1 2 94.4 1.00  1.00, 1.00
Total 138 100 5 949
CSR, cumulative survival rate; CI, confidence interval
—_—g e 8~9.9 ===10~11.9 = = 12<
100 .
\ \
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Figure 8. Survival curve according to fixture length (mm).
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Table 9. Survival rate according to bone quality

Placed

Failed

im(pé?nt DiStfi,};l)ltion im%)é?nt ((3;01)% P value ?;jt(ljj 95% CI
N/A 52 37.7 2 95.9 0.037" 1.00 1.00, 1.00
1f 10 7.2 - 100.0 0.00
2t 24 174 - 100.0 0.00
3t 28 20.3 3 75.0 3.00 047, 19.13
4t 24 174 - 100.0 0.00
Total 138 100 5 94.9

CSR, cumulative survival rate; CI, confidence interval; N/A, not available
" Statistically significant difference (P<0.05)

t Lekholm and Zarb" presented a classification of bone quality
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Figure 9. Survival curve according to bone quality.
N/A, not available
t Lekholm and Zarb" presented a classification of bone quality
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Table 10. Survival rate according to use of bone graft

Placed C e Failed
. Distribution . CSR Odds
implant 0 implant P P value : 95% CI
(n) (%) () (%) ratio
No 35 235 1 96.3 0.406 1.00 1.00, 1.00
GBR Without 9 6.0 - 100.0 0.00
membrane ' . .
with
eth 66 44.3 2 95.1 106 009, 12.14
Si lateral _
us e 14 9.4 100.0 0.00
crestal
approach 4 2.7 1 75.0 11.33  0.56, 230.56
- OSFE
crestal
approach 11 7.4 1 90.9 3.40 0.19, 59.38
- BAOSFE
Ridge split 10 6.7 1 90.0 3.78 0.21, 66.47
Total 149 100 6 94.7

GBR, guided bone graft; OSFE, osteotome sinus floor elevation, BAOSFE,
bone-added osteotome sinus floor elevation; CSR, cumulative survival rate; CI,

confidence interval

No —  eee GBR(without membrang) === GBR(with membrane)
= = Sinus(lateralapproach) = - -Sinus(OSFE) = +Sinus(BAOSFE)
— Ridgesplit
1ee A e To——=;\-===============-===-== X,
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90 .
(%) 85 '
80 !
75 L
70 T T
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 50 52 54 56 58 60
{months)

Figure 10. Survival curve according to presence of bone graft.
GBR, guided bone graft; OSFE, osteotome sinus floor elevation, BAOSFE,

bone-added osteotome sinus floor elevation
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Table 11. Survival rate according to prosthesis type

iﬂ%egt SIsEtion iiaglia?lt GNP ovale Q485 o505
N/A 11 8.0 1 900 0015  1.00 1.00, 1.00
Single 36 26.1 3 90.2 091  0.08, 9.74
Splint 82 59.4 - 100.0 0.00
Overdenture 9 6.5 1 80.0 1.25 0.07, 23.26
Total 138 100 5 94.9

CSR, cumulative survival rate; CI, confidence interval, N/A, not available; Single,

implant-supported single crown; Splint, implant-supported fixed dental prosthesis
" Statistically significant difference (P<0.05)
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Figure 11. Survival curve according to prosthesis type.
N/A, not available; Single, implant-supported

single  crown; Splint,
implant-supported fixed dental prosthesis
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Table 12. Mean marginal bone level and bone loss during 5-year follow-up period

Mean marginal bone level (mm)

Time period

Maxilla

Mandible

Prosthesis placement
After 1 yr

After 5 yr

0.77 (0.77), n=43
1.64 (1.10), n=40
2.23 (1.59), n=23

1.14 (0.78), n=55
1.84 (1.03), n=45
2.05 (0.67), n=22

Mean marginal bone loss (mm)

Time period

Maxilla

Mandible

Loading to 1 yr

Loading to 5 yr

0.83 (0.64), n=40
1.40 (0.95), n=23

0.71 (0.60), n=45
1.04 (0.59), n=22

[No.)

1st~2nd 2ndsurgery Loading ™

1~2y
surgery ~loading 1y (Duration)

2~ 3y

B Osseointegration failure
B Peri-implantitis

1 Implant fracture

M Progressive bone loss

M Paresthesia

Figure 12. Implant failure analysis.
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B Mucositis

B Detached prosthesis
B Screw loosening

B Continuous bone loss

B Paresthesia

Figure 13. Complications after loading of implant prosthesis.
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Table 13. Implant failure analysis

Implant Implant

Age  General Cause of . Bone 7. Prosthesis  Time Cause Failure
Gender (voars) disease  loss € quality d1(arrnnr<relt)er 18?1%;})] Bone graft = %upe ™ of failure  of failure type
M 68 HTN Caries  #95 3 4 11 GBR with N/A 6 r;f(ggﬁhs Osseointegration Early
membrane surgery failure failure
Sinus 10 months . .
F 69 Normal Perio #6 N/A 4 11 (BAOSFE)  Single after  OSseointegration Late
Ridge split surgery ailure ailure
. 31 months :
. Sinus - Progressive Late
M 68 Normal Perio  #24 3 4 13 (OSFE) Single Sl?;féiy bone loss failure
36 months .
. . Progressive Late
M 65 Normal  Perio  #47 N/A 5 13 No Single . l?;féil;y bore loss failure
HTN . 59 months
M 68  Others Perio #23 3 4 115 SBRWIM overdenture  after  Peri-implantitis (3t
(stroke) surgery ailure

M, male; F, female; HTN, hypertension; N/A, not available; GBR, guided bone graft; OSFE, osteotome sinus floor

elevation; BAOSFE, bone-added

osteotome sinus floor elevation; Single, implant-supported single crown; Early failure,

implant failure before loading; Late failure, implant failure after loading
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