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Abstract: Objective To use heating to disrupt the bone-implant interface of dental implants, allowing for the minimally
invasive removal of implants that are no longer needed but have formed stable osseointegration. Methods In vitro experiments
were conducted using a fresh bovine rib-implant model to determine the ideal heating temperature and duration using a heating
device. In vivo experiments were then carried out to observe the effects of implant heating on implant stability, removal torque,
and histological changes in the surrounding bone tissue. The in vivo experiments were divided into four groups based on the
results of the in vitro experiments: a blank control group, C1 (low-temperature group): 100°C for 30 s, C2 (high-temperature
group 1): 200°C for 20 s, and C3 (high-temperature group 2): 300°C for 20 s. Results The in vivo experiments showed that the
low-temperature group (C1) had an increase in implant stability and removal torque one week after heating, and bone growth
was observed on the implant surface one month after removal. The high-temperature groups (C2 and C3) had a decrease in
implant stability and removal torque one week after heating, and while bone growth was observed on the implant surface of
the C2 group one month after removal, no bone growth was observed in the C3 group. The results suggest that C2 group can
reduce implant removal torque without affecting bone regeneration. Conclusion Thermal treatment can be used as a minimally
invasive method for removing dental implants, but the temperature and duration of heating should be carefully considered.
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