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Osseodensification for implant site preparation in the maxilla- a prospective study of 97 implants
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Background: Osseodensification (OD) is an innovative surgical technique for implant site preparation that avoids bone sacrifice, contrary to
the conventional drilling protocols. This is possible because of special burs designed to rotate in counter-clockwise direction. It is a nonextraction technique that creates a layer of compacted bone along the surface of an osteotomy, while simultaneously plastically expanding the bony
ridge, which can bring many advantages in clinical practice.
Aim/Hypothesis: To investigate the outcome of osseodensification technique for implant site preparation in the maxilla in different clinical
situations.
Material and Methods: Ninety-seven implants were placed in 41 patients (all of them in the maxilla with OD technique for implant site preparation, except the first pilot drill which was used in clockwise rotation). The implants placed were divided into four different groups. In group
A, 60 implants were placed in 24 patients (10 males and 14 females) with reduced bone ridge width (range 3.2–5.1 mm) – in all cases, after
expanding the ridge with OD, guided bone regeneration procedure was performed for contour augmentation. In group B, 15 implants were
placed in 14 patients (6 males and 8 females) simultaneously with sinus augmentation by crestal approach (initial bone height ranging from
2.9 to 6.1 mm). In group C, 3 implants were placed in 3 male patients immediately after single tooth extraction. In group D, 19 implants were
placed in 3 female patients with immediate loading for full-arch rehabilitation. Outcome measures were success rate of osseointegration and
gain in bone width and height after site preparation.
Results: The success rate of osseointegration was 96.9%. Three implants (2 from group A and 1 from group D) in three patients were removed
before final impressions because of non-integration. All implants placed had insertion torque values ≥45 N cm at the time of placement.
Greater bone expansion occurred at the coronal position compared to the apical. Group A showed a mean ridge expansion of 1.6 mm (range
from 1.1 to 2.4 mm). The greatest amount of bone expansion was recorded on initially narrower ridges compared to wider ridges. In group B
(sinus lift group), the mean gain in bone height was 5.8 mm (range from 4.2–6.3 mm). Osseodensification clearly helped to optimize the site
for the immediate post-extraction implants (group C) and to achieve great values of implant stability and insertion torque for the immediate
loading full-arch cases from group D.
Conclusions and Clinical Implications: Osseodensification is a biomechanical site preparation technique that preserves bone bulk and allows
to avoid bone sacrifice. This study validated the bone expansion capacity of OD for predictable ridge expansion with enhanced primary stability and higher insertion torque values. This may be clinically relevant in minimizing implant dehiscences or fenestrations, as was noted in this
study. OD can also be used for crestal sinus lift in a simple, safe and predictable way with reduced morbidity.
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