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To evaluate the survival and success rates of 

dental implants placed in the edentulous 

posterior maxilla after sinus elevation performed 

with bovine bone mineral and resorbable 

collagen membranes. 

OBJECTIVES

Implant survival and success rates were evaluated according to Albrektsson et al. criteria. All sinus 

grafts showed full integration at the time of implant placement and during follow-up radiological 

assessments. The mean marginal bone loss reported around dental implants was 0,85 mm (range 

0,3 - 2,2 mm; std +/- 0,35mm). Three implants survived without a successful outcome, because of 

excessive marginal peri-implant bone loss. No implant failed to osteointegrate or required to be 

removed. The overall implant survival and success rates were comparable with data reported for 

implants placed in native bone (100% and 97,5% respectively).

RESULTS
Results from this study suggest that sinus augmen-

tation can be performed reliably using deproteinized 

bovine bone mineral as a sole grafting material, 

stabilized through a resorbable collagen membrane. 

No need for autogenous bone or additional grafting 

materials seems nowadays to be justified for the sinus 

augmentation procedure.

CONCLUSION

MATERIALS AND METHODS

Fig 2. Maxillary sinus filled with bovine bone 
mineral

Fig 4. Delayed implant placement Fig 6. Periapical X-Ray 24 months after loadingFig 5. Prosthetic load

Fig 3. The sinus graft is covered with a resorbable 
collagen membrane

Fig 1. Pre-operative OPT
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Residual Bone 
Widht Marginal Bone Loss % Implant  
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120 S  68eno
3,56 mm 

(ds +/- 0,62)
5,85 mm

(ds +/- 1,09)
0,85 mm

(ds +/- 0,35 mm) 97.5% 100%

Sixty patients presenting with partial edentulism of the posterior maxilla were selected through a 

preoperative computed tomography with the following inclusion criteria: a) residual bone height of 2,3 

to 5 mm (mean: 3,56 mm; std +/- 0,62 mm); b) residual bone width of at least 5 mm (mean: 5,8 mm; std 

+/- 1,09 mm); c) maintenance of an acceptable vertical intermaxillary relationship. Sixty-eight maxillary 

sinus augmentations were performed via a lateral approach. The sub-sinusal space was filled with 

deproteinized bovine bone mineral (Bio-Oss®, Geistlich Biomaterials) and a resorbable collagen 

membrane (Bio-Gide®,Geistlich Biomaterials) was placed over the lateral osteotomic access.  
120 implants were placed 6 months after sinus augmentation and were loaded 5 months after implant 

placement (range 4 - 7 months). Follow-up evaluations were conducted for 24 months after prosthetic 

finalization.
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