Biomed Sci Instrum Vol 57(1) January 2021 ©2021 IAE All rights reserved
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ABSTRACT

Sinus floor augmentation (SFA) has become a well-recognized procedure for site development in the atrophic posterior maxilla
prior to dental implant placement. There has been an increasing search for relatively rapidly resorbable bone substitutes that
enhance bone formation and facilitate bone regeneration with complete replacement by functional bone tissue. This has led to
the development of a glassy crystalline silica-containing calcium alkali orthophosphate (Si-CAOP). The specific aim of this
study was to assess histologically the effect of this grafting material on osteogenesis and osteogenic marker expression and to
compare this effect to that of B-tricalcium phosphate (B-TCP) in human biopsies obtained 6 months after SFA. Cylindrical
biopsies, harvested 6 months after SFA, were processed for immunohistochemical analysis of sawed hard tissue sections using
primary antibodies specific to osteocalcin (OC), collagen type I (Col I), bone sialoprotein (BSP), and alkaline phosphatase
(ALP). Furthermore, the bone and particle area fraction were measured histomorphometrically in all biopsies in order to
characterize bone formation and degradation of the bone grafting materials. Both biomaterials facilitated osteoblast
differentiation and bone regeneration of resorbed alveolar ridges, resulting in sufficient bone formation for supporting dental
implants. Si-CAOP specimens displayed more advanced bone formation and significantly greater particle degradation than
TCP sites. This was accompanied by significantly higher expression of OC, Col I, BSP, and ALP in the osteoid in contact with
the degrading particles. These promising results indicate that the Si-CAOP material has great potential use for SFA in humans,
thereby confirming its superiority to B-TCP. A prospective study involving a larger patient number, a split-mouth design and
analysis of angiogenic properties and of cone-beam CT-data for assessing the volume stability of the augmented area is
warranted to further confirm the high osteogenic capacity of Si-CAOP for orofacial bone regeneration.
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