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Short term clinical results of restorative treatment for defect repair have been
improved with the evolution in dental materials. Next target is the evaluation and prediction of long
term clinical performance. However, there were no simple and accurate method for evaluating the clinical
performance under the stress loading conditions. For instance, the prediction of long term clinical
performance of dental implant was impossible because of a broad range of prognosis factors. Tooth
fracture for aged person was frequently occurred while they could preserve tooth for long periods. Thus,
prevention method for the tooth fracture must be designed based on prediction of clinical performance
according to tooth conditions. In this study, simple and accurate system by computer simulation was
developed for analysis of fracture phenomena of tooth, alveolar bone, and restorative materials.



2
in silico
longevity
in silico
, X
CT
CAD ,

longevity

CT

CT

CT

Enamel region Dentin region Pulp region
1.
2 CAD
CAD
2
CAD
CAD

2. CAD



Bajaj D. et al., 2009

9
[1] Yamaguchi S, Yamada Y, Yoshida VY,
Noborio H, Imazato S: "Development of
three-dimensional patient face model that
enables real-time collision detection and
cutting operation for a dental simulator."”
Dent Mater J 31. 1047-1057 (2012),

[2] Yamanishi Y, Yamaguchi S, Imazato S,
Nakano T, Yatani H: "Influences of implant
neck design and implant-abutment joint
type on peri-implant bone stress and
abutment micromovement:
three-dimensional finite element
analysis." Dent Mater 28. 1126-1133 (2012),

[3] Machado LS, Bonfante EA, Anchieta RB,
Yamaguchi S, Coelho PG:
“ Implant-abutment connection designs for
anterior crowns: Reliability and failure
modes.” [Implant Dent 22. 540-545 (2013),

[4] Yamaguchi S, Yoshida Y, Noborio H,
Murakami S, Imazato S: “ The usefulness of
a haptic virtual reality simulator with
repetitive training to teach caries
removal and periodontal pocket probing
skills.” Dent Mater J 32. 847-852 (2013),

[5] Ono S, Yamaguchi S, Kusumoto N, Nakano

T, Sohmura T, Yatani H: *“ Optical
impression method to measure
three-dimensional position and

orientation of dental implants using an
optical tracker.” Clin Oral Inplants Res
24._ 1117-1122 (2013),

[6] Yamaguchi S, Coelho PG, Thompson VP,
Tovar N, Yamaguchi J, Imazato S: “ Dynamic
finite element analysis and moving
particle simulation of human enamel on a
microscale.” Comput Biol Med 55. 53-60
(2014),

[7] Yamanishi Y, Yamaguchi S, Imazato S,
Nakano T, Yatani H: * Effects of the
implant design on peri-implant bone stress
and abutment micromovement:
three-dimensional finite element analysis

of original computer-aided design
models” J Periodontol 85. e333-e338
(2014),

[8] Yamaguchi S, Tsutsui K, Satake K,
Morikawa S, Shirai Y, Tanaka HT: “ Dynamic
analysis of a needle insertion for soft

materials: Arbitrary
Lagrangian-Eulerian-based

three-dimensional finite element
analysis.” Comput Biol Med 53. 42-47

(2014),

[9] Yamaguchi S, Satake K, Yamaji Y, Chen
YW, Tanaka HT: *“ Three-dimensional
semiautomatic liver segmentation method
for non-contrast computed tomography
based on a correction map of locoregional
histogram and probabilistic
atlas.” Comput Biol Med 55. 79-85 (2014),



19

[1] R — ,

" 42
. (20120920-20120920) .

[2] , Coelho Paulo, Nick Tovar,
Thompson Van, "

61
(20130414-20130414) .

[3] R — ,

20120920-20120920

[41 , Coelho Paulo, Nick Tovar,
Thompson Van, o

61
20130414-20130414

[5] Yamaguchi S: “ Multiscale in silico
evaluation of mechanical response for
composite materials” Joint Symposium for
Japan Society for Adhesive Dentistry and
University of Minnesota.
(20130617-20130617) . Minnesota (USA)

[6] Yamaguchi S: “ [In silico analysis of
relationship between implant design and
peri-implant  bone  stress” The 2™
Japan-Thailand-Korea Joint Symposium &
Current Opinion 1in Implantology and
Current Opinion in Oral Health Promotion.
(20131206-20131206) . Seoul (Korea)

[7]1 Yamaguchi S, Coelho PG, Tovar N,
Thompson VP, Imazato S: *“ Particle
simulation for dynamic analysis of
tooth’ s physical properties” 7 2™
Meeting of the IADR & Asia Pacific Region
‘ 20130821-20130821). Bangkok (Thailand)

[8] Katata C, Ono S, Kawanishi Y, Yamaguchi
S, Imazato S: “ Three-dimensional finite
element analysis of tooth considering
anisotropic microstructure” 2™ Meeting
of the IADR & Asia Pacific Region.
(20130821-20130821) . Bangkok (Thailand)

91 , Coelho PG, Tovar N, Thompson
VP, D

K 61
. (20130414-20130414) .

[10] , , .

(20130518-20130518) .

[11] , e

(20131020-20131020) .

[12] Moriwaki H Nakano T Yamaguchi S
Yamanishi Y Ono S Kobayashi Y Imazato
S: “ Comparison of short implant with
bicortical anchorage and 13 mmlength
implant with sinus augmentation on bone
stress distribution in maxilla” EAO 23rd
Annual Scientific Meeting.
(20140926-20140926) . Rome (ltaly)

[13] Matsuoka T, Nakano T, Yamaguchi S,
Yamanishi Y, Ono S, Yatani H: “ Effects of
implant-abutment connection type on
inter-implant  stress and  abutment
micromovements: in silico study”
Indonesia Japan Prosthodontic Society
Joint Meeting 2014. (20141031-20141031).
Bali (Indonesia)

[14] Yamaguchi S, Mehdawi IM, Imazato S:
“ Prediction of Flexural Strengths of
Composite Resins by in silico-analysis”
93rd General Session & Exhibition of the
IADR. (20150311-20150311). Boston (USA)
[15] Mehdawi Mohamed ldris,

§ 64

(20141005-20141005) .

[16]

44 . (20140913-20140913).

[17]

118
(20140724-20140724) .



[18] Yamaguchi S, Yamanishi Y, Coelho PG,
Tovar N, Thompson VP, Imazato S: “ Fatigue
resistance analysis of dental implants
with different implant/abutment
connections”  62nd Annual Meeting of
Japanese Association for Dental Research.
(20141204-20141204) . Osaka (Japan)

[29g -«

40
(20140606-20140606) -

in silico

http://web._dent.osaka-u.ac.jp/~techno/W
elcome.html

€Y
YAMAGUCHI SATOSHI

30397773

@
SASAKI JUNICHI

50530490



