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Influence of thread design on the primary stability of immediately loaded dental im-

plants

WANG Kun', LI De-hua®, ZHOU Ji~iang', YANG Jun', SHI Wen-jin' , ZHANG Cong+ji', LI Yu-long’ (' Department of
stomatology, Southwest Hospital, Third Military Medical University, Chongging 400038, *Department of Oral Implantology, Qindu Stomato-
logical Hospital, Fourth Military Medical University, Xi’an 710032, *Department of Aircraft Engineering, Northwestern Polytechnical Uni-
versity, Xi'an 710072, China) .

Abstract; Objective To evaluate the influence of three different thread designs on the primary stability of
immediately loaded dental implants utilizing the 3 -dimensional finite element analysis. Methods  Using the
commercial code of SolidWorks software, 3 -D models of V-, square- and buttress -shaped dental implants and
mandibular bone segments were generated. Then the 3-D implant and bone segment models were imported into
ABAQUS finite element software, and meshed to create {inite models. The bone-implant interfacial contact in all
the finite models was defined to be a frictional contact with the initial press-fit stress ( caused by self-tapping)
by the Interference Fit Option to simulate the contact of immediately loaded implants and bone tissue. Al last,
the models of different thread designs were loaded by a vertical and horizontal force respectively to analyze the
effects of thread design on primary stability of immediately loaded dental implants. Results Under vertical
load, the maximum vertical micromotions of V -, square - and buttress -shaped dental implant models were
18.09, 15.56 and 10. 93 m respectively, that of square- and buttress-shaped design reduced by 13.99% and
39. 58% respectively as compared with V -shaped design. Under horizontal load, the maximum horizontal micro-
motions of V-, square- and buttress -shaped dental implant models were 16. 58, 17. 50 and 17. 52 pm respec-
tively. Conclusion Both the square and buttress thread design of the implant can increase the vertical primary
stability, as compared with the V-shaped design. The differences of horizontal micromotions of the three screw
shapes are insignificant.

Key words; dental implants; design; primary stability; three-dimensional finite element
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Fig 1 Schematic illustration of three thread designs
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Tab 1 Mechanical properties of the finite element models

Materials Young's modulus( GPa) Poissan’ s ratio
Cortical bone 10 0. 309
Trabecular hone 0.25 0. 225
Titanium 103 0. 340
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