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Bone contact and bone occupancy around single stage implant loaded and unloaded

Hitoshi Toshimori, Yoshihiro Soeda, Yuki Takayasu, Ko Nakanishi,
Masahide Hayakawa, Tadao Sugimoto, Dai Kawahara

HRPR 254 BT 2T
Institute of Clinical Materials, 1-22-27 Tokocho, Moriguchi, Osaka 570-0035

Two stage implants have become to be mainstream because osteogenesis and osseointegration were
disturbed by micromotion at the implant bone interface under the biting stress of mastication. In recent
year, two stage implants have been used as a single stage implant for immediate placement and immediate
loading to accomplish early recovery of function and esthetics, and the 10 years survival rates
demonstrated 80 to 100%. Statistical analysis of Institute of Clinical Materials, ICM on 55 immediate
loading implants demonstrated high survival rate of 92.3+7.3% for 10 years or more. These high survival
rates were performed with recent development of accurate predictability on bone quantity (morphology)
and quality (density). As an inevitable result, single stage implant might be revived as a latest implant
procedure. Clinical investigations on sapphire screw implants of single stage demonstrated high survival
rates of 92.65+8.40%. In this study, histometric measurement on bone contact (BC) and bone occupancy
(BO) to/around the implant surface were carried out for the purpose of analyzing the successful condition
of the sapphire screw implant under functional load and compared with BC and BO under unload
condition.  Single stage implant made of single crystal sapphire is supported steadily with BC of 49+19%
to 69+19% and BO of 18+18% to 82+10%, regardless of load and unload, when the implant is steadily
fixed in cortical bone with sufficient quantity (morphology) and quality (density) at the beginning of
installation. BO of loaded implants become to be more increased and dense compared with that of
unloaded implant since 8 weeks post implantation.
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Figure Bone contact and occupancy 8 weeks post implataion
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STRESS AND STRAIN OF BONE TISSUE

Compressive Strength and Elastic Modulus :
Cortical bone = 100MPa, 15GPa, Sheathed bone = 50MPa, 7GPa, Trabecular bone = 8MPa, 0.3GPa
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