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ABSTRACT

Background: zirconium dioxide is considered one of the biocompatible
materials with favorable mechanical properties to be used in the manufacturing of
dental implants. While, Calcium sulfate is a well-tolerated, biodegradable,

osteoconductive bone graft substitute.

Aims: The present study aimed to evaluate the effect of adding p-calcium sulfate
hemihydrate, as a bone substitute, on the osseointegration around zirconium dioxide
implants. In addition, it aimed to assess the rabbit’s bone response to digitally

designed zirconium dioxide implants at different time intervals.

Materials and Methods: Forty zirconium dioxide implants were digitally
designed and manufactured using computer-aided design/ computer-aided—
manufacturing CAD/CAM machines. Twenty New—Zealand male rabbits were
subjected to the experiment, and a cavity was made for the implantation about 1 cm
from each head of the left femur. Each animal received two implants, the first twenty
zirconium dioxide implants fixated near the mesial femoral head of each animal,
those were considered as the group of (ZrOz). Then, calcium sulfate hemihydrate
was placed in the implant cavities near the distal femoral head of each animal
followed by fixation of the second twenty zirconium dioxide implants, those were
considered as the group of (ZrO,+CSH). The twenty rabbits were randomly allocated
into four groups, to represent the study time intervals of three days, one week, two
weeks, and three weeks. The bone response was evaluated around each of the forty
implants after the euthanization of the animals according to study intervals.
Densitometric analysis of digital periapical radiological images was used for

measuring the bone density and a histometric analysis of bone histological sections
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under a light microscope was applied for histological evaluation of the osteoblasts

and osteocytes counting together with the measurement of bone trabecular thickness.

Results: The radiological results showed a significant difference between both
groups regarding bone density at all study intervals. While, the histological results
revealed significant differences between both groups in 1-The number of osteoblasts
at three days, one week, and two weeks. 2-The number of osteocytes, at all time—

intervals. 3- The bone trabecular thickness at three days and one—week period.

Conclusions: The machined Zirconia dioxide implants showed an
osseointegration with the surrounding bone. The use of calcium sulfate hemihydrate
as a bone substitute around the implant stimulates and accelerates the rate of bone
formation around the implant at the early stage of bone healing. The zirconia implant

enhanced by calcium sulfate hemihydrate seems to be a promising implant material.
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