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Abstract: Objective Designing segmented implants with different surface roughness, combining rough and smooth surfaces,
and exploring the appropriate ratio of rough surface length to reduce the difficulty of implant removal while maintaining
stability and meeting clinical requirements. Methods Four groups of segmented implants were designed with different surface
roughness: 10 mm (C group), 6 mm (T1 group), 3 mm (T2 group), and 0 mm (T3 group) of macro-particle sandblasted acid-
etched (MPF) surface, while the rest were machined smooth surfaces. Beagle mandible models were used to analyze bone
volume per tissue volume and bone-implant contact of different surface morphologies, measure implant stability, record the
removal torque after osseointegration, and observe bone adhesion of different surface morphologies during implant removal.

Results There were no statistically significant differences in bone volume per tissue volume between different healing times
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and different surfaces. After 12 weeks of healing, all four groups of implants achieved bone-implant contact ranging from 30%

to 60%. There were no statistically significant differences in implant stability (IST values) between groups immediately after

implantation and at 12 weeks (P>0.05). The removal torque of each group decreased as the rough length decreased compared

to the C group when removing the implants after 12 weeks. Conclusion Segmented implants with MPF surfaces larger than

3 mm can achieve good initial and secondary stability, form satisfactory osseointegration, and meet clinical requirements. The

removal torque is reduced when the MPF surface is 3-6 mm, thereby reducing the difficulty and trauma of implant removal.

Keywords: dental implant; surface roughness; segmented design; removal; osseointegration
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