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Table 1. Distribution of Patients and Implants

No. Patients 166
Gender(M/F) 81/85
Age group
26~35 11
36~45 32
46~55 43
56~65 52
>66 28
Periodontal Status
Health 40
Compromised 126
No. Implant 473
Maxilla 205
1st molar 104
2nd molar 101
Mandible 268
1st molar 133
2nd molar 135
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Table 2. Distribution of Implants

Surgical Procedure

1 stage 249

2 stage 224
Bone

Native 306

Augmented 167
Implant Surface

Acid etching 114

TPS 57

HA 118

RBM 95

SLA 89

SLA=sandblasted, large—grit, acid—etched; TPS=titanium
plasma—sprayed; HA=hydroxyapatite—coated; RBM=resorbable
blast media.
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Table 3. Failure and Survival Rates of Implants by Patient Age and Gender

26~35 6 0( 0.0) 5 2(40.0) 11 2(18.2) 24 2(8.3) 91.7 224 0(0.0) 100
36~45 18 2(11.1) 14 2(14.3) 32 4(12.5) 84 6(7.1) 92.9 78 0(0.0) 100
46~55 23 4(17.5) 20 3(15.0) 43 7(16.3) 138 11(8.0) 92.0 132 5(3.8) 96.2
56~65 23 1( 4.3) 29 2( 6.9 52 3(58) 153  6(39) 96.1 148 1(0.7) 99.3
>66 15 10 6.7) 13 0( 0.0) 28 1( 3.6) 74 1(1.2) 98.6 73 1(0.0) 100
Total 85 3( 9.5) 81 9(11.1) 166 7(10.2) 473  26(5.4) 945 453 6(1.3) 98.7
p value 0.642 0.133 0.226 0.164 0.145

Table 4. Survival Rates of Implants by Location

1st molar 104 9(8.7) 95(91.3) 97 2(2.D 95(97.9)

Maxillae 91.2 97.4
2nd molar 101 9(8.9) 92(91.1) 95 3(3.2) 92(96.8)
1st molar 133 1(0.8) 132(99.2) 132 0€0.0) 132(100)

Mandible 97.0 99.6
2nd molar 135 7(5.2) 128(94.8) 129 1(0.8) 128(99.2)

p value 0.018 0.008 0.101 0.088

Table 5. Survival Rates at Each Region by Age Grouping

26~35 8 0 100 6 0 100 3 0 100 7 2 71.4 24 2 91.7

36~45 16 2 875 16 1 93.8 25 0 100 27 3 88.9 84 6 92.9

46~55 28 5 811 28 4 85.7 41 0 100 41 2 951 138 11 92.0

56~65 31 2 935 32 3 90.6 44 1 977 46 0 100 153 6 96.1

>66 21 0 100 19 1 94.7 20 0 100 14 0 100 74 1 98.6

Total 104 9 91.3 101 9 91.1 133 1 99.2 135 7 94.8 473 26 94.5
p value 0.207 0.874 1 0.011 0.164
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Table 6. Survival Rates of Implants by Periodontal Condition

Upper 1st molar Upper 2nd molar

Periodontal

Lower 1st molar

Lower 2nd molar Total

Failed  Survival
implant  rate(%)

Failed Survival

condition -
implant  rate(%)

Failed Survival
n
implant  rate(%)

Failed Survival
implant rate(%)

Failed Survival
implant rate(%)

PCP 9% 9 90.8 97 9 90.7 109 99.1 113 4 96.5 417 23 94.5
PHP 6 0 100 4 0 100 24 0 100 22 3 86.4 56 3 94.6
p value 1 0.257 1 0.085 0.164
(PCP . periodontally compromised patien?
PHP : periodontally healthy patient
Table 7. Survival Rates by Fixture Diameter
Fixture Upper 1st molar Upper 2nd molar Lower 1st molar Lower 2nd molar Total
Diameter Failed Survival Failed ~ Survival Failed  Survival Failed  Survival Failed  Survival
(mm) " implant rate(%) . implant rate(%) " implant rate(%) " implant rate(%) implant  rate(%)
3~3.5 2 0 100 2 0 100 4 0 100
3.75~45 38 4 895 27 1 9.3 54 1 981 54 1 982 174 7 96.0
475~5 61 5 91.8 71 8 87 70 0 100 67 2 97.1 2711 15 94.5
>5.75 5 0 100 3 0 100 7 0 100 9 4 55.6 24 4 83.3
p value 0.720 0.431 0.686 0.000 0.110
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Table 8. Survival Rates of Implants by Fixture Length
Upper 1st molar Upper 2nd molar Lower 1st molar Lower 2nd molar Total
Izir;ngt)h Failed Survival Failed Survival Failed  Survival Failed Survival Failed  Survival
implant rate(%) implant rate(%) implant rate(%) implant rate(%) implant  rate(%)
8 1 0 100 1 0 100 1 0 100 3 0 100
10 17 3 824 26 3 885 36 0 100 56 5 911 135 11 91.9
11 3 0 100 4 1 75.0 8 0 100 11 1 90.9 26 2 92.3
12 10 0 100 6 0 100 12 0 100 6 0 100 34 0 100
13 66 6 90.9 59 4 932 78 1 937 59 1 983 260 12 95.4
14 2 0 100 2 0 100 4 0 100
15 6 0 100 4 1 75 10 1 90.0
16 1 0 100 1 0 100
p value 0.688 0.374 1 0.322 0.164
Table 9. Survival Rates of Implants by Surface Texture
Upper 1st molar Upper 2nd molar Lower 1st molar Lower 2nd molar Lot
Placed implants Loaded implant
Surface Failed ~ Survival Failed ~ Survival Failed ~ Survival Failed  Survival Failed  Survival Failed  Survival
Texture implant ~ rate(%) ! implant ~ rate(%) ! implant  rate(%) ! implant ~ rate(%) ! implant ~ rate(%) ! implant  rate(%)
AE 16 2 875 16 1 938 42 0 100 40 4 9.0 114 7 939 108 1 99.1
HA 36 3 9.7 32 4 875 21 1 %2 29 0 100 118 8 92 115 5 95.7
RBM 12 3 75.0 9 2 778 40 0 00 34 2 91 9% 7 926 8 0 100
SLA 17 0 100 16 0 100 28 0 100 28 0 100 8 0 100 8 0 100
TPS 23 0 97 28 2 92.9 2 0 100 4 1 75.0 57 4 93 5 0 100
p value 0.169 0.353 0.172 0.055 0.052 0.047

SLA=sandblasted, large—grit, acid—etched; TPS=titanium plasma—sprayed
HA=hydroxyapatite—coated; RBM=resorbable blast media; AE=acid etching.
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Table 10. Survival Rates by Native Bone and Augmented Bone

- Upper 1st molar Upper 2nd molar Lower 1st molar Lower 2nd molar Total
te
type Failed  Survival Failed Survival Failed  Survival Failed  Survival Failed  Survival
n n n n
implant rate(%) implant rate(%) implant rate(%) implant rate(%) implant rate(%)
Native bone 56 3 929 62 1 95.2 8 1 988 113 4 965 306 13 95.8
Augmented
6 89.6 39 8 84.6 48 0 100 22 3 864 167 13 92.2
bone
p value 0.729 0.085 1 1 0.138

Table 11. Survival Rates by Surgery Stage

Upper 1st molar Upper 2nd molar Lower 1st molar Lower 2nd molar Total
ng;:y Failed Survival ; Failed Survival a Failed  Survival ; Failed Survival . Failed Survival
implant rate(%) implant rate(%) implant rate(%) implant rate(%) implant rate(%)
1 Stage 39 3 92.3 39 1 97.4 90 1 98.9 81 4 95.1 249 9 96.4
2 Stage 65 6 90.8 62 8 87.1 43 0 100 54 3 944 224 17 92.4
p value 1 0.148 1 1 0.069

Table 12. Survival Rates of Loaded Implants by Prosthetic Type

. Upper 1st molar Upper 2nd molar Lower 1st molar Lower 2nd molar Total
osthetic
type Failed  Survival Failed ~ Survival Failed  Survival Failed ~ Survival Failed  Survival
n n n n n
implant  rate(%) implant rate(%) implant rate(%) implant  rate(%) implant rate(%)
Multiple
. 71 2 97.2 76 3 96.5 95 0 100 9 0 100 336 5 98.5
connection
Single 26 0 100 19 0 100 37 0 100 35 1 97.1 117 1 99.1
p value 0.533 0.508 1 0.271 1
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Table 13. Details of Complications

Pafient Periodontal " Prosthetic Surface  Surgical Bone Implant Implant Complication Duration
atien ation
condition” type texture procedure graft diameter length of removal (months)
KYK PHP 37 AE 2 stage 0 6 10 Heating 1
JJ.S PCP 47 AE 2 stage 1 4 10 Heating 1
Y.IJ PHP 47 TPS 1 stage 0 5 10 paresthesia 1
osseointegration
S.YD PCP 16 RBM 2 stage 1 5 13 . 3
failure
osseointegration
PCP 17 RBM 2 stage 0 5 10 . 3
failure
osseointegration
KKH PHP 47 RBM 2 stage 0 5.75 10 . 3
failure
osseointegration
J.S.C PCP 47 AE 1 stage 0 6 11 . 3
failure
LSK PCP 26 AE 1 stage 0 5 13 infection 3
osseointegration
P.HK PCP 16 TPS 2 stage 1 5 13 . . 4
failure (mobility)
osseointegration
PCP 17 TPS 2 stage 1 5 13 . . 4
failure (mobility)
P.MJ PCP 16 RBM 1 stage 0 4 13 bone loss
PCP 17 RBM 1 stage 1 5 10 bone loss
osseointegration
JKA PCP 16 HA 2 stage 1 4 10 . 5
failure
osseointegration
PCP 17 HA 2 stage 1 5 11 . 5
failure
osseointegration
HY,D PCP 17 AE 2 stage 0 5 10 . 5
failure
osseointegration
S.YD PCP 26 AE 2 stage 0 4.8 10 . 5
failure
osseointegration
LY.S PCP 17 TPS 2 stage 1 5 13 . 6
failure
osseointegration
HLH PCP 47 RBM 1 stage 1 4.75 13 . 6
failure
Y.J.S PCP 26 RBM 1 stage 0 5 10 infection 7
osseointegration
PHK PCP 46 HA 1 stage 0 4 13 . . 7
failure (mobility)
K.YH PCP 37 single AE 1 stage 0 6 10 bone loss 17
JHN PCP 16 multiple HA 2 stage 1 4 13 fixture fracture 43
PCP 17 multiple HA 2 stage 1 4 13 fixture fracture 43
PCP 26 multiple HA 2 stage 1 4 13 fixture fracture 43
PCP 27 multiple HA 2 stage 1 5 13 fixture fracture 43
N.K.T. PCP 17 multiple HA 2 stage 0 5 15 fixture fracture 52

*PCP : periodontally compromised patient, PHP : periodontally healthy patient
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Osseointegration Failure [ Heating OInfection
Implant Fracture B Progressive Bone loss [ paresthesia
4
1 1 II 1
1st~2nd surgery 2nd ~ly of loading 1~2y of loading 2~3y of loading 3~4y of loading 4~5y of loading

surgery~loading
Figure 1. Detail of failed implants.
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Table 14. Failure Rates by Stage
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Failure stage | e e R P P Total
1st~2nd surgery 2(1.9)° 0(0) 4(3.0) 2(1.0) 4(1.5) 6(1.3)
2nd surgery~loading 5(4.8) 6(5.9) 2(1.5) 11(5.4) 3(1.1) 14(3.0)
After loading 2(1.9) 3(3.0) 1(0.7) 5(2.4) 1(0.4) 6(1.3)
4~5y Survival 95(91.4) 92(91.1) 132(99.2) 128(94.8) 187(91.2) 260(97.0)  447(94.5)
No. Implants placed 104 101 135 205 268 473
p value 0.008 0.006

* No. failed implant(%)



Table 15. Life Table Analysis for Implant Survival

Titne In’]plaljlt . No.. of Suvived implant . S@Vﬂ rate C@Mative
at start of interval failed implant in the interval(%) survival rate(%)
M 473 2 471 99.5 99.5
3M 471 6 465 98.7 98.3
4AM 465 4 461 99.1 97.4
5M 461 2 459 99.5 97
6M 459 2 457 99.5 96.6
™ 457 1 456 99.7 96.4
17™ 456 4 452 99.1 95.5
43M 452 4 448 99.1 94.7
52M 448 1 447 99.7 94.5
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—Abstract—

Survival analysis of dental implants in maxillary and
mandibular molar regions; A 4~5 year report

Jin—Wha Jang!?, Gyeong—Ho Ryoo?, Hyun—Ju Chung'?

1. Department of Periodontology, School of Dentistry, Chonnam National University
2. Gwangju Mir Dental Hospital
3. BK 21 project and Dental Science Research Institute, Chonnam National University

Dental Implants have been proved to be successful prosthetic modality in edentulous patients for
10 years. However, there are few reports on the survival of implant according to location in molar
regions. The purpose of this study was to evaluate the 4~5 years cumulative survival rate and the
cause of failure of dental implants in different locations for maxillary and mandibular molars.

Among the implants placed in molar regions in Gwangju Mir Dental Hospital from Jan. 2001 to
Jun. 2002, 473 implants from 166 patients(age range; 26~75) were followed and evaluated retro—
spectively for the causes of failure. We included 417 implants in 126 periodontally compromised pa—
tients, 56 implants in 40 periodontal healthy patients, and 205 maxillary and 268 mandibular molar
implants. Implant survival rates by various subject factors, surgical factors, fixture factors, and
prosthetic factors at each location were compared using Chi—square test and Kaplan—Meier cumu—
lative survival analysis was done for follow—up(FU) periods.

The overall failure rate at 5 years was 10.2%(subject level) and 5.5%(implant level). The overall
survival rates of implants during the FU periods were 94.5% with 91.3% in maxillary first molar,
91.1% in maxillary second molar, 99.2% in mandibular first molar and 94.8% in mandibular second
molar regions. The survival rates differed significantly between both jaws and among different im—
plant locations(p<0.05), whereas the survival rates of functionally loaded implants were similar in
different locations. The survival rates were not different according to gender, age, previous perio—
dontal status, surgery stage, bone graft type, or the prosthetic type. The overall survival rate was
low in dental implant of too wide diameter(=>5.75 mm) and the survival rate was significantly lower
for wider implant diameter(p<0.01) in mandibular second molar region. Among 5 surface types(acid
etched, SLA, TPS, RBM, and HA), the survival rate of SLA type implant was the highest during the
FU periods and the failure rates of HA type implants was significantly high following functional
loading. Among 26 failed implants, 20 resulted in early failure of osseointegration or infection prior
to functional loading, and 6 were removed because of progressive bone loss or implant fracture.

In conclusion, implant survival rates were different in different locations on the posterior jaws,
and the fixture diameter and surface type were the significant factor for implant survival in man—
dibular 2nd molar region. This observation suggests that implant treatment planning might require
region—specific manner.

Key words : Dental implant, Maxilla, Mandible, Molar region, Survival rate
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