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Table 1. Number

of failed implants with respect to system

System No. of placed implants | No. of failed implants Survival rate(%) No. of aquisited image
Group 1 1635 57 96.5 19
Group 2 517 11 97.9 3
Total 2152 68 96.8 22
Group 1 : machined Brénemark standard and Mk [Isystem
Group 2 : machined Branemark MKII and IV system
Table 2. Causes of fixture removal
Causes of fixture removal
System
Over—heat Infection Over—load Total
Group 1 1 6 12 19
Group 2 1 2 3
total 2 8 12 22

Group 1 : machined Branemark standard and Mk II system

Group 2 : machined Branemark Mk II and IV system

Table 3. Life table analysis of failed implants

Interval No. of failed implants Cumulative failure number
Placement - loading 10 10
Loading — 1 year 4 14
1 year — 2 years 4 18
2 years — 3 years 4 22
Total 22 22

Table 4. Life table analysis of s

uccess implants

Interval No. of success implants Cumulative success number
Placement - loading 5 5
Loading — 1 year 10 15
1 year — 2 years 1 16
2 years — 3 years 6 22
Total 22 22

Z 215271% machined Brinemark Standard 2
Mk I AJ=E1e 16357] it 57717F 2lsjsied]
96.5%2] AEES ¥ machined Branemark

Mk T} IV AJ2=51e &
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Table 5. Peri—-implant bone density changes in failed implants

Peri—implant bone density changes
No. of Failure Failure Coronal Middle Apical
Implant Site (mon) Cause Mesial Distal Mesial Distal Mesial Distal
1 21 3 Over—heat 2.1 -9.8 -9.3 —4.0 —25.9 —38.1
2 37 34 Over—load -9.0 -85 -4.3 -3.1 2.2 35
3 37 10 Over—load —4.8 3.1 =78 -0.4 12.4 11.5
4 47 8 Infection -3.7 -11.3 —44 —-13.7 —8.6 -84
5 37 13 Over—load —6.5 —4.6 —2.0 —5.1 —6.5 —8.2
6 17 12 Over—load -9.2 -9.5 =51 -1.0 2.0 44
7 47 21 Over—load 5.8 -14 5.4 -3.8 0.2 -3.5
8 46 1 Infection —16.4 —15.8 -10.5 —12.7 -9.4 -12.2
9 48 10 Infection -8.9 =74 —24 —4.2 4.6 3.1
10 47 32 Over—load -15.7 —6.8 -9.3 —4.5 -0.3 5.7
11 46 32 Over—load -19.2 -3.9 =71 8.9 —3.4 13.5
12 47 30 Over—load =34 =7.7 —4.9 -3.0 -3.4 -1.3
13 17 14 Infection -11.7 —21.5 —-16.6 -9.0 =55 0.4
14 36 8 Over—load =71 8.3 =7.0 3.8 -3.1 4.0
15 23 27 Over—load -5.9 -34 -2.8 —2.6 6.7 5.7
16 35 33 Over—load -11.0 1.7 -11.5 4.1 6.7 2.6
17 37 20 Over—load —8.4 -0.9 3.6 —4.3 5.8 -0.9
18 12 5 Infection —9.8 -3.8 —5.6 4.7 10.4 14.5
19 46 2 Infection —-15.6 -35 3.8 -74 -5.8 —16.7
20 46 3 Infection —6.7 —4.5 —24 5.7 8.6 9.1
21 36 1 Over—heat =72 =5.0 —54 —5.4 -11.6 -11.3
22 36 3 Infection —4.6 5.2 -2.1 9.1 3.0 10.5
Mean 14.6 —6.54 —3.53 —-0.75
S.D. 6.35 5.78 10.33
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Table 6. Peri-implant bone density changes in success implants

Peri—implant bone density changes
No. of Success Coronal Middle Apical
Implant Site  Month Mesial Distal Mesial Distal Mesial Distal
1 35 10 24 34 10.5 16.5 12.5 8.9
2 36 10 5.6 4.9 8.7 12.6 14.5 10.7
3 46 8 4.2 —3.4 7.8 -25 10.5 16.4
4 26 37 2.6 1.5 4.5 8.7 6.6 8.2
5 16 12 6.5 4.7 7.7 6.9 10.5 11.2
6 47 3 -1.2 2.5 -0.8 7.3 4.4 8.9
7 45 30 14.5 10.8 16.0 134 10.7 17.5
8 46 30 13.5 12.6 13.2 10.9 11.7 17.8
9 15 14 4.6 7.1 4.6 0.9 9.3 8.0
10 16 14 1.6 1.5 2.6 4.7 3.8 7.6
11 25 19 4.9 8.4 4.9 6.4 5.0 7.3
12 36 33 7.6 4.9 10.3 124 134 10.7
13 37 33 3.7 4.8 9.7 8.1 19.8 20.7
14 47 2 2.4 -0.8 35 -2.3 5.6 7.7
15 17 40 15.3 14.2 5.4 15.9 20.1 18.9
16 44 3 5.4 -2.3 4.3 5.6 2.8 6.2
17 45 3 -15 2.7 4.9 -1.6 4.9 8.5
18 35 3 1.6 1.1 -2.8 4.5 5.6 7.5
19 37 3 2.3 -2.5 7.5 6.5 4.9 9.5
20 15 8 —0.5 4.6 —0.6 6.6 5.4 7.5
21 16 8 4.6 -1.6 6.0 5.2 6.4 10.0
22 17 8 6.2 1.5 5.6 -15 9.1 8.1
Mean 154 4.25 6.33 9.89
S.D. 4.66 5.02 4.67

S.D. : Standard deviation

Table 7. Comparison of failed implants with success implants

Peri—implant bone density changes
Coronal Middle Apical Total
Failed Implants —6.5446.35* —3.5345.78x —0.75+10.33+  —3.7148.03+*
Success Implants 4.25+4.66 6.33%+5.02 9.89+4.67 6.2715.29
All value are expressed in mean standard deviation
* 1 statistically significant difference compared with success implant group, p<0.01
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— Abstract —

Evaluation of peri—implant bone density changes in
Branemark implants by computer assisted densitometric

image analysis (CADIA)

Sung—Soo So, Hyuen—Soo Noh, Chang—Sung Kim, Seong—Ho Choi, Jung—Kiu Chae,

Chong—Kwan Kim, Kyoo—Sung Cho

Department of Periodontology, College of Dentistry, Yonsei University,
Research Institute for Periodontal Regeneration

CADIA(Computer—assisted densitometric image analysis) method is used to analyze bone density
changes around the implants. The usefullness and reproducibility of the method was assessed. We
tried to find out if there is any possibility to quantitiate and qualitify peri—implant bone density
change as time passes. And we concluded that this newly developed linear analysis is efficient for

analyzing peri—implant bone density change non—invasively.

In this study, 2152 machined Branemark fixtures installed from 1994 to 2002 in the department of
Periodontics, Dental hospital of College of Dentistry, Yonsei University were included. Of these fix—

tures 22 radiographically analyzable failed fixtures were used as experimental group, and 22 suc—

cessful implants placed in the same patient were used as control group.

1.

5.

57 out of 1635 machined Branemark standard and Mk II implants system failed, the survival rate
was 96.5%. And 11 out of 517 machined Branemark Mk III and Mk IV implants system failed, the
survival rate was 97.9%. Total survival rate was 96.8%.

. 22 failed implants were used for the analysis, 10 of which failed before prosthetic treatment

due to infection and overheating. 12 failed due to overload after prosthetic treatment, 63.6% of
which failed during the early phase of functional loading, i.e. before 1 year of loading.

. Bone density change values around coronal region of the failed implants were —6.54 =+ 6.35,

middle region were —3.53 * 5.78, apical region were —0.75 *+ 10.33, resulting in average of
—3.71 £ 8.03.

. Bone density change values around coronal region of the successful implants were 4.25 + 4.66, mid—

dle region were 6.33 £ 5.02, apical region were 9.89 *4.67, resulting in average of 6.27 % 5.29.
There was a statistically significant difference between two groups (p<0.01).

In conclusion, the linear analysis method using computer—assisted densitometric image analysis
could be a useful method for the analysis of implants, and could be used for future implant

researchs.

Key words : Digital subtraction, Oral implant, Linear analysis, Bone density measurement
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