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Three-dimensional Evaluation of Peri-implant Bone
Remodelling Following Superstructure Placement :
An in vivo and Finite Element Analyses
Tohoku Univ. Grad. Sch. of Dent.
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I Purpose :  This study aimed to assess the biomechan-
ical factors influencing three-dimensional changes in the
peri-implant bone volume and buccal bone thickness
(BBT) using follow-up cone-beam computed tomography
(CBCT) images and finite element analysis (FEA).
Il Materials and methods : Twenty-two dental implants
placed posterior area from 12 patients were included in
this study. Each patient underwent three separate CBCT
scans : the first at the time of implant superstructure
placement, followed by 1- and 2-year follow up. To evalu-

ate volumetric change of the peri-implant buccal bone, the
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CBCT images were superimposed at each interval using
an image-processing software and the differences were
recorded. Volumetric change of peri-implant buccal bone
area and changes in BBT at 2, 4, and 6 mm under from
the implant platform were measured. FEA was conducted
to assess the mechanical stimulation in the buccal area of
the peri-implant bone using occlusal force data from the
Dental Prescale System (GC, Japan).

IIResults :

tion was found between occlusal force and mechanical

A statistically significant positive correla-

stimulation in peri-implant buccal bone area (p<0.05).
Additionally, a statistically significant positive correlation
was found between the mechanical stimulation and bone
volume loss at 1- and 2-year following superstructure
placement (»<0.05). Similar correlations were observed
with BBT, except at a depth of 6 mm below the implant
platform.

IVDiscussion and conclusion :  This combined in silico
and in vivo study suggested that bone remodeling in the
early phases following superstructure placement may
depend on mechanical stimuli, among other factors.
(Approval by the research ethics committee, approval
number 2018-2-203-1)
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the Application of Digital Solutions
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