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Influence of different implant length on stress distribution of im-
plant-bone interface with immediate loading

DING Xi', ZHU Xing-hao', LIAO Sheng-hui®, ZHANG Xu-hua', ZHANG Lin', CHEN

Hong1 .(1.Department of Stomatology, the First Hospital Affiliated of Wenzhou Medical college, Wenzhou
325002,China; 2.State Key Lab of CAD &CG, Zhejiang University, Hangzhou 310058, China)

Abstract: Objective The three-dimensional finite element model of mandible with dental implants for imme-
diate loading was established to analyze stress distribution of bone around the dental implants with different
implant length. Method Five three-dimensional finite element models of thread dental implants with immedi-
ate loading were constructed using CT scanning and USIS (Universal Surgical Integration System) software
deweloped by ourselves. Each of them included different length implants which was 6 mm .8 mm .10 mm .12
mm .14 mm respectively. The values of Von Mises stress and strain at implant-bone interface were calculated
with the software of ANSYS, when the dental implants were loaded with vertical \buccolingual force of 150 N.
Result The values of Von Mises stress and strain on the bone around implants all decreased with the length
of dental implants increased. With the length increased from 6 mm to 8 mm, the value of Von Mises stress at
implant-bone interface reduced remarkably, especially when the dental implants were loaded with buccolin-
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gual force. However, when the length increased from 8 mm to 10 mm, from 10 mm to 12 mm and from 12
mm to 14 mm, the values of Von Mises stress decreased unapparent. The value of Von Mises stress at im-
plant-bone interface also reduced obviously with the length increased from 6 mm to 8 mm. Conclusions
With the length of dental implants increased, the value of stress at implant-bone interface decreased,which
showed a negative correlation in between. But the increase only appears apparently when the length of dental
implants added from 6 mm to 8 mm. It suggests that we should choose sufficient longer implants in clinical
freatment and awid use the implant of 6mm length if possible.

Key words : Dental implants; Immediate loading; Finite element method; Stress; Length; Biomechanics
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