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Abstract

A Retrospective Clinical Study of Survival Rate
for a Single Implant in Posterior Teeth

Sungil Han, Jae-Hoon Lee

Department of Oral and Maxillofacial Surgery, Dankook University College of Dentistry

Purpose: Single implants, of which screw loosening has been observed frequently, presents problems such as fixtures fractures,
marginal bone loss, and inflammation of the soft tissue around the implant, However, the single implant is more conservative,
cost effective, and predictable compared to the 3 unit bridge with respect to the long-term outcome. This study evaluated
the survival rate as well as future methods aimed at increasing the survival rate in single implants in posterior teeth,
Methods: Among the implants placed in the Dankook University Dental Hospital department of Oral & Maxillofacial surgery
from January 2001 to June 2008, 599 implants placed in the maxillar and mandibular posterior were evaluated retrospectively.
Survival rates were investigated according to implant location, cause of tooth loss, gender, age, general disease, fixture diameter
and length, surface texture, implant type and shape, presence of bone graft, surgery stage, surgeons, bone quality and opposite
teeth.

Results: Out of 599 single implants in posterior teeth, 580 implants survived and the survival rate was 96,8%, The difference
in survival rate was statistically significant according to the implant location, The survival rate was low (84.2%) in implants
exhibiting a wide diameter (= 5.1 mm) and the surface treated by the acid etching group demonstrated a significantly lower
survival rate (91,1%). One stage surgical procedure, which implemented a relatively better bone quality survival rate (100%),
was higher than the two stage surgical procedure (96.1%). The survival rate of type IV bone quality (75%) was significantly
lower than the other bone quality.

Conclusion: Single posterior teeth implant treatments should use an improved surface finishing fixture as well as careful
and safe procedures when performing implant surgery in the maxilla premolar and molar regions since bone quality is poor.
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3 5 HE BARe P g 7R ele] 9,574,
sleke 7.0711€e] *17}01 2o ERrt. A ASHE o AE
2 96.8% (580/599)%lem, QlZEE A A 27| uj= Table 1. Survival rate of implant according to implant location
HEzgo olgfe} Bo] FAECH Location n  Failed Survival (%) P value
Upper 1st premolar 63 2 96.8
1. d=&E Ag A9 w= HES Upper 2nd premolar 57 1 98.2
Upper 1st molar 75 7 90.7
- Upper 2nd molar 58 6 89.7
B rlo) Eo] A1 2 P=9.90 Ao}
TAR T dEEEe FAel whe AEES B e Lower 1st premolar 73 0 100 0.001
A, 2 2TX7F 96.8%, 98.2%, 32t A1, 2 X7 90.7%, Lower 2nd premolar 63 0 100
- o n . o o o Lower 1st molar 117 2 98.3
89.7%F Ho A7 o) ti7tx] FojH) =2 AEES Lower 2nd molar 93 1 98.9
uslk st AL, 2 s B 100, St AL 2 g T 99 19 98
Table 2. Survival rate of implant according to cause of tooth loss
Upper 1st premolar Upper 2nd premolar Upper 1st molar Upper 2nd molar
Cause of
tooth loss n Failed Survival (%) n Failed Survival (%) n Failed Survival (%) n Failed Survival (%)
Perioproblem 21 1 95.2 19 1 94.7 30 3 90.0 27 3 88.9
Caries 19 100 24 100 25 2 92.0 19 2 89.5
Endodontic 10 1 90.0 5 100 7 1 85.7 4 1 75.0
problem
Trauma 3 100 2 100 3 100 1 0 100
Congenital 2 100 1 100 1 100
missing
Unknown 8 100 6 100 9 1 88.9 7 100
Total 0.740 0.844 0.982 0.760
Lower 1st premolar Lower 2nd premolar Lower 1st molar Lower 2nd molar Total
Cause of
tooth loss n FailedSurvival (%) n Failed Survival (%) n Failed Survival %) n Failed Survival (%) n Failed Survival (%)
Perioproblem 25 100 21 100 47 1 97.9 37 1 97.3 227 10 95.6
Caries 27 100 27 100 37 1 97.3 24 100 202 5 97.5
Endodontic 8 100 5 100 15 100 18 100 72 3 95.8
problem
Trauma 5 100 2 100 2 100 3 100 21 0 100
Congenital 2 100 1 100 7 0 100
missing
Unknown 8 100 6 100 15 100 11 100 70 1 98.6
Total 0.974 0.821 0.656
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Table 3. Survival rate of implant according to gender
Upper 1st premolar Upper 2nd premolar Upper 1st molar Upper 2nd molar
Gender
n Failed  Survival (%) n Failed Survival (%) n Failed Survival (%) n Failed  Survival (%)
Male 38 1 97.4 31 1 96.8 41 5 87.8 37 4 89.2
Female 25 1 96.0 26 100.0 34 2 94.1 21 2 90.5
Total 0.762 0.356 0.349 0.877
Lower 1st premolar Lower 2nd premolar Lower 1st molar Lower 2nd molar Total
Gender
n Failed Survival (%) n Failed Survival (%) n Failed Survival (%) n Failed Survival (%) n Failed Survival (%)
Male 41 100.0 37 100.0 66 1 98.5 54 1 98.1 345 13 96.2
Female 32 100.0 26 100.0 51 1 98.0 39 100.0 254 6 97.6
Total 0.854 0.393 0.325
Table 4. Survival rate of implant according to age
Upper 1st premolar Upper 2nd premolar Upper 1st molar Upper 2nd molar
Age group
n Failed  Survival (%) n Failed Survival (%) n Failed Survival (%) n Failed Survival (%)
10~19 1 100 1 100
20~29 12 100 3 100 5 100 6 100
30~39 11 1 90.9 9 100 13 3 76.9 8 100
40~49 20 100 20 100 21 100 11 1 90.9
50~59 10 1 90.0 18 100 19 3 84.2 18 2 88.9
60~69 7 100 6 1 83.3 13 1 92.3 12 2 83.3
70~ 3 100 1 100 3 100 2 1 50.0
Total 0.529 0.124 0.324 0.461
Lower 1st premolar Lower 2nd premolar Lower 1st molar Lower 2nd molar Total
Age group
n Failed Survival (%) n Failed Survival (%) n Failed Survival (%) n Failed Survival (%) n Failed Survival (%)
10~19 1 100 2 100 3 100 1 100 9 0 100
20~29 10 100 17 100 29 100 6 100 88 0 100
30~39 13 100 18 100 14 100 5 100 91 4 95.6
40~49 23 100 15 100 38 2 94.7 38 100 186 3 98.4
50~59 16 100 8 100 21 100 37 1 97.3 147 7 95.2
60~69 9 100 3 100 11 100 5 100 66 4 93.9
70~ 1 100 1 100 1 100 12 1 91.7
Total 0.452 0.957 0.166
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Table 5. Survival rate of implant according to general disease

General Upper 1st premolar Upper 2nd premolar Upper 1st molar Upper 2nd molar

disease n Failed  Survival (%) n Failed Survival (%) n Failed Survival (%) n Failed Survival (%)
Normal 38 2 94.7 33 1 97.0 39 3 92.3 25 3 88.0
HTN 10 100 9 100 13 1 92.3 12 1 91.7
DM 7 100 7 100 9 1 88.9 5 1 80.0
Hepa B 5 100 3 100 7 100 8 1 87.5
Osteo 1 100 1 1 0.0 1 100
Others 3 100 4 100 6 1 83.3 7 100
Total 0.851 0.981 0.051 0.902

@eneral Lower 1st premolar Lower 2nd premolar Lower 1st molar Lower 2nd molar Total

disease n Failed Survival (%) n Failed Survival (%) n Failed Survival (%) n Failed Survival (%) n Failed Survival (%)
Normal 54 100 39 100 75 1 98.7 58 1 98.3 361 11 97.0
HTN 7 100 9 100 14 1 929 12 100 86 3 96.5
DM 4 100 5 100 10 100 8 100 55 2 96.4
Hepa B 4 100 6 100 9 100 8 100 50 1 98.0
Osteo 1 100 1 100 5 1 80.0
Others 4 100 3 100 8 100 7 100 42 1 97.6
Total 0.698 0.962 0.415

HTN, hypertension; DM, diabetes mellitus; Hepa B, hepatitis B; Osteo, osteoporosis.

Table 6. Survival rate of implant according to fixture diameter

Diameter Upper 1st premolar Upper 2nd premolar Upper 1st molar Upper 2nd molar
(mm) n Failed  Survival (%) n Failed Survival (%) n Failed Survival (%) n Failed Survival (%)
3~3.5 6 100 4 100 1 100
3.6~4.0 32 1 96.9 31 1 96.8 15 1 93.3 10 2 80.0
4.1~4.5 20 1 95.0 15 100 5 100 8 1 87.5
4.6~5.0 4 100 7 100 49 4 91.8 37 3 91.9
>5.1 1 100 5 2 60.0 3 0.661 100
Total 0.966 0.837 0.173
Diameter Lower 1st premolar Lower 2nd premolar Lower 1st molar Lower 2nd molar Total
(mm) n Failed Survival (%) n Failed Survival (%) n Failed Survival %) n Failed Survival (%) n Failed Survival (%)
3~3.5 5 100 3 100 19 100
3.6~4.0 45 100 38 100 30 1 96.7 12 100 213 6 97.2
4.1~4.5 21 100 18 100 14 100 8 100 109 2 98.2
4.6~5.0 2 100 4 100 67 1 98.5 69 100 239 8 96.7
>5.1 6 100 4 1 75.0 19 3 84.2
Total 0.840 0.000 0.024
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Table 7. Survival rate of implant according to fixture length

Upper 1st premolar Upper 2nd premolar Upper 1st molar Upper 2nd molar
Bone quality
n Failed  Survival (%) n Failed Survival (%) n Failed Survival (%) n Failed Survival (%)
8~9 2 100 4 100 2 100
10 13 1 92.3 15 100 18 3 83.3 18 3 83.3
11~12 27 1 96.3 29 1 96.6 39 3 92.3 32 2 93.8
>13 21 100 9 100 16 1 93.8 8 1 87.5
Total 0.650 0.805 0.647 0.498
Lower 1st premolar Lower 2nd premolar Lower 1st molar Lower 2nd molar Total
Bone quality
n Failed Survival (%) n Failed Survival (%) n Failed Survival (%) n Failed Survival (%) n Failed Survival (%)
8~9 6 100 2 100 8 100 13 1 92.3 37 1 97.3
10 16 100 14 100 24 100 45 100 163 7 95.7
11~12 39 100 36 100 45 2 95.6 21 100 268 9 96.6
>13 12 100 11 100 40 100 14 100 131 2 98.5
Total 0.354 0.101 0.598
Table 8. Survival rate of implant according to implant surface texture
Suiiaas Upper 1st premolar Upper 2nd premolar Upper 1st molar Upper 2nd molar
texture n Failed  Survival (%) n Failed Survival (%) n Failed Survival %) n Failed  Survival (%)
AE 4 1 75.0 3 100 10 3 70.0 4 100
Grit blasting 8 100 6 100 13 100 6 100
SLA 2 100 11 100 9 100 6 100
RBM 17 1 94.1 17 100 27 3 88.9 31 4 87.1
Anodizing 32 100 20 1 95.0 16 1 93.8 11 2 81.8
Total 0.092 0.757 0.108 0.593
Suiiaas Lower 1st premolar Lower 2nd premolar Lower 1st molar Lower 2nd molar Total
texture n Failed Survival (%) n Failed Survival (%) n Failed Survival (%) n Failed Survival (%) n Failed Survival (%)
AE 9 100 3 100 6 100 6 100 45 4 91.1
Grit blasting 8 100 9 100 20 1 95.0 11 100 81 1 98.8
SLA 17 100 10 100 12 100 8 100 75 0 100
RBM 18 100 23 100 37 100 33 1 97.0 203 9 95.6
Anodizing 21 100 18 100 42 1 97.6 35 100 195 5 97.4
Total 0.670 0.766 0.049
AE, acid etching; SLA, sand blast with large grit and acid etching; RBM, resorbable blast media.
Table 9. Survival rate of implant according to implant type
Upper 1st premolar Upper 2nd premolar Upper 1st molar Upper 2nd molar
Implant type
n Failed  Survival (%) n Failed Survival (%) n Failed Survival (%) n Failed  Survival (%)
Internal 52 1 98.1 48 1 97.9 57 7 87.7 43 3 93.0
External 11 1 90.9 9 100 18 100 15 3 80.0
Total 0.218 0.662 0.118 0.154
Lower 1st premolar Lower 2nd premolar Lower 1st molar Lower 2nd molar Total
Implant type
n Failed Survival (%) n Failed Survival (%) n Failed Survival %) n Failed Survival (%) n Failed Survival (%)
Internal 62 100 47 100 97 1 99.0 79 1 98.7 485 14 97.1
External 11 100 16 100 20 1 95.0 14 100.0 114 5 95.6
Total 0.212 0.672 0.381
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Table 10. Survival rate of implant according to implant shape
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Upper 1st premolar Upper 2nd premolar

Upper 1st molar Upper 2nd molar

Implant
shape n Failed  Survival (%) n Failed Survival (%) n Failed Survival (%) n Failed  Survival (%)
Straight 26 1 96.2 24 100 27 3 88.9 24 2 91.7
Tapered 37 1 97.3 33 1 97.0 48 4 91.7 34 4 88.2
Total 0.799 0.390 0.691 0.673
Implant Lower 1st premolar Lower 2nd premolar Lower 1st molar Lower 2nd molar Total
shape n Failed Survival (%) n Failed Survival (%) n Failed Survival (%) n Failed Survival (%) n Failed Survival (%)
Straight 30 100 22 100 47 1 97.9 45 1 97.8 245 8 96.7
Tapered 43 100 41 100 70 1 98.6 48 100 354 11 96.9
Total 0.775 0.299 0.914
Table 11. Survival rate of implant according to bone graft
Upper 1st premolar Upper 2nd premolar Upper 1st molar Upper 2nd molar
Bone graft
n Failed  Survival (%) n Failed Survival (%) n Failed Survival (%) n Failed  Survival (%)
GBR only 3 100 3 1 66.7 1 100
GBR with 14 1 92.9 9 100 100 2 100
membrane
Sinus 6 100 6 100 44 7 84.1 20 5 75.0
No 40 1 97.5 39 100 24 100 36 1 97.2
Total 0.784 0.000 0.142 0.029
Lower 1st premolar Lower 2nd premolar Lower 1st molar Lower 2nd molar Total
Bone graft
n Failed Survival (%) n Failed Survival (%) n Failed Survival (%) n Failed Survival (%) n Failed Survival (%)
GBR only 5 100 2 100 9 100 1 100 24 1 95.8
GBR with 24 100 17 100 23 1 95.7 8 1 87.5 103 3 97.1
membrane
Sinus 76 12 84.2
No 44 100 44 100 85 1 98.8 84 100 396 3 99.2
Total 0.534 0.005 0.000

GBR, guided bone regeneration.
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Table 12. Survival rate of implant according to surgery stage
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ztol7} gidtH(Table 13).
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USE 2y K9] - e WELS 2ARE A7 ZA
o2 Type IZ0A 100%, Type [IFL 99.4%, Type ML
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2 2o} AETES] iRl ARIXPL 492702 71
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8. Ao 2719k /3

ol FellM] F 59972] USHE T 19717} 2alfsie] 3.2%
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Upper 1st premolar

Upper 2nd premolar

Upper 1st molar Upper 2nd molar

Surgery

stage n Failed  Survival (%) n Failed Survival (%) n Failed Survival (%) n Failed  Survival (%)
1 Stage 8 100 9 4 100 6 100
2 Stage 55 2 96.4 48 1 97.9 71 7 90.1 52 6 88.5
Total 0.584 0.662 0.510 0.380

Surgery Lower 1st premolar Lower 2nd premolar Lower 1st molar Lower 2nd molar Total

stage n Failed Survival (%) n Failed Survival (%) Failed Survival %) n Failed Survival (%) n Failed Survival (%)
1 Stage 14 100 15 100 39 100 22 100 117 0 100
2 Stage 59 100 48 100 78 2 97.4 71 1 98.6 482 19 96.1
Total 0.313 0.576 0.029

Table 13. Survival rate of implant according to surgeons

Upper 1st premolar

Upper 2nd premolar

Upper 1st molar Upper 2nd molar

Surgeon
n Failed  Survival (%) n Failed Survival (%) n Failed Survival (%) n Failed  Survival (%)
Resident 17 100 13 28 2 92.9 13 1 92.3
Professor 46 2 95.7 44 1 97.7 47 5 89.4 45 5 88.9
Total 0.382 0.583 0.615 0.721
Lower 1st premolar Lower 2nd premolar Lower 1st molar Lower 2nd molar Total
Surgeon
n Failed Survival (%) n Failed Survival (%) Failed Survival (%) n Failed Survival (%) n Failed Survival (%)
Resident 25 100 25 100 38 1 97.4 34 100 193 4 97.9
Professor 48 100 38 100 79 1 98.7 59 1 98.3 406 15 96.3
Total 0.594 0.445 0.290
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Table 14. Survival rate of implant according to bone quality

Upper 1stpremolar

Upper 2nd premolar

Upper 1st molar Upper 2nd molar

Bone quality

n Failed  Survival (%) n Failed Survival (%) n Failed Survival (%) n Failed Survival (%)
|
Il 2 100 2 100 2 100 6 100
1] 56 2 96.4 48 1 97.9 57 4 93.0 49 5 89.8
v 5 100 7 0 100 16 3 81.3 3 1 66.7
Total 0.879 0.909 0.326 0.301

Lower 1stpremolar Lower 2nd premolar Lower 1st molar Lower 2nd molar Total
Bone quality

n Failed Survival (%) n Failed Survival (%) n Failed Survival (%) n Failed Survival (%) n Failed Survival (%)
| 100 3 100 4 100 7 0 100
Il 49 100 46 100 83 1 98.8 68 100 258 1 99.4
1l 23 100 16 100 30 100 18 100 297 12 95.6
v 1 100 1 1 1 0.0 3 1 66.7 37 6 75.0
Total 0.000 0.000 0.000

Table 15. Survival rate of implant according to opposite teeth

Upper 1stpremolar

Upper 2nd premolar

Upper 1st molar Upper 2nd molar

Opposite

teeth n Failed  Survival (%) n Failed Survival (%) n Failed Survival (%) n Failed  Survival (%)
Natural 54 2 96.3 46 100 58 2 96.6 46 4 91.3
Implant 7 100 9 100 10 1 90.0 9 1 88.9
Denture 2 100 1 100 3 100 2 100
Total 0.842 0.794 0.881
Opposite Lower 1stpremolar Lower 2nd premolar Lower 1st molar Lower 2nd molar Total

teeth n Failed Survival (%) n Failed Survival (%) n Failed Survival %) n Failed Survival (%) n Failed Survival (%)
Natural 62 100 54 100.0 96 100 76 100 492 8 98.4
Implant 9 100 8 100 15 100 12 100 79 2 97.5
Denture 2 100 1 100.0 4 100 4 100 19 100
Total 0.714
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Complication

Duration
(mo)

Opposite

Bone
quality

Type Shape Bone graft Surgeon

Surface

Length

Location Gender Age Disease Diameter

Table 16. Analysis of failed implant
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