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Marginal tissue reactions at osseointegrated titanium 
fixtures (I). A 3-year longitudinal prospective study. 

Adell R, Lekholm U, Rockler B, Brånemark PI, Lindhe J, Eriksson B, Sbordone L. 

16 consecutive totally edentulous patients were provided with 95 osseointegrated titanium 

fixtures in 7 upper and 9 lower jaws. Facultatively removable bridges were later connected 

to abutments, attached to the fixtures. The marginal soft and hard tissue reactions were 

investigated at a baseline examination and after 6, 12, 21, 30 and 39 months by standardized 

clinical and radiographical methods. At the last examination, microbiological samples and 

gingival biopsies were also analysed. The % ratios of abutments without plaque, 70-75%, 

and without any gingivitis, 80-85%, were almost constant throughout the study. The mean 

probing depth was 2.9 mm at the final examination. About 75% of all probing depths were 3 

mm or less and none exceeded 5 mm. The bridge-gingiva distances increased during the 

investigation. Attached gingiva surrounded 65% of the buccal and lingual abutment 

surfaces. Only 0.9 mm marginal bone was lost as a mean during the first year and not more 

than 0.05 mm annually for the next 2 years. After 6 months, no significant changes in 

marginal bone levels occurred. The perifixtural bone gradually became more radiopaque, 

especially marginally in upper jaws, indicating a successive load-related remodelling. The 

microbiotia comprised coccoid cells and non-motile rods to 93% in 32 samples. Healthy 

tissues were present in 35% of the 14 soft tissue biopsies. In a further 29%, only a slight 

inflammation was observed. No constant correlations could be established for any of the 

investigation parameters used. It is concluded that the marginal soft tissue reactions were 

mild and not significant for a progressive periodontitis. Mobility tests of separate fixtures 

combined with quantitative and qualitative standardized radiological examinations of the 

surrounding bone appear to provide a truer comprehension of longitudinal events at 

osseointegrated implants than conventional clinical soft tissue observations. The prognosis 

for the osseointegrated implants appears excellent, especially with regard to the microbiotia, 

the small marginal bone height changes, and the radiological indications of remodelling in 

the perifixtural bone. 
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Marginal Bone Level Changes

Total

Time

(months)

Mean

(mm)

Standard 

deviation

0 0.00 0.0

6 0.79 0.3

12 0.89 0.3

21 0.98 0.3

30 0.97 0.3

39 1.01 0.4

Mean of 2 measurements M and D to the fixtures

Bridge-gingiva distances

Time

(months)

Mean

(mm)

0 1.5

6 2.2

12 2.8

21 2.9

30 3.2

39 3.2

Measured buccally at each 

abutment

 
 

 



* Normal distribution is not present

Table 7.  % Distribution of micro-organism in sample of 32 pockets at 

the final examination

Means of Standard

two samples (%) deviaton *

Coccoid cells 88.9 12.9

Non-motile rods 3.9 5.4

Filiforms 0.9 1.8

Fusiforms 1 2.5

Motile rods 2.9 3.9

small Spirochetes 1.2 3.5

medium Spirochetes 0.9 4.5

large Spirochetes 0.3 1.3

 
 


