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ABSTRACT BODY:
Introduction: Zirconia (ZrO2) is a novel material serving as an implant body. Its use in clinical dentistry provides an
alternative to endosseous titanium (Ti) implants. However, little is known about its performance compared to Ti
implants and there has not been a comprehensive study that would exhaustively investigate the similarities and
differences between ZrO2 and Ti implants. In the last few years we successfully developed an in vivo animal model for
testing osseointegration of Ti implants. In this study our goal was to further evaluate our model and to investigate the
similarities and differences in osseointegration regarding ZrO2 and Ti endosseous implants.
Method: In our study we used Wistar rats. The tail in each rat was amputated between the 4th and 5th vertebrae and
implants were placed into the 4th vertebra parallel to the longitudinal axis of the bone. Animals were divided into two
groups. Group A received acid etched and sandblasted cpTi implants, while Group B received ZrO2 implants with
smooth surface. Both type of implants were manufactured to have identical implant geometry with the following
dimensions: diameter at the head: 2.9 mm, diameter at the body: 1.3 mm; length: 9.5 mm. Following implantation, the
animals received thorough post-operative care. Osseointegration was primarily estimated by the biomechanical pullout
tests to determined the force needed to extract the implant.
Results: Our results showed evidence of osseointegration in both groups. Data for evaluation obtained by pull-out test
4 months after implantation in Group A (n=9) indicated strong osseointegration of Ti implants. The average value for
pull-out was 208±15 N with a maximal value of 275 N and a minimal one of 122 N. On the other hand, in Group B
(n=11) pull-out test results showed a weaker connection between ZrO2 implants and the bone. The mean value was
53±6 N with 80 N and 34 N for maximal and minimal values, respectively. Performing paired T test gave a p value
lower than 0.05 meaning that there was a significant difference between the two groups equipped with different
implant types.
Conclusion: The present study shows that ZrO2 implants are capable of osseointegration. However, this connection is
significantly weaker compared to Ti implants in the rat tail. Furthermore, it is justified that our preclinical model is
appropriate for testing and comparing different type of implant materials.
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