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Effects of trabecular bone microstructure on stress distribution within
premolar tooth and implant
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ABSTRACT

This study examined the effect of cancellous bone microstructure on stress distribution within a premolar
tooth and a dental implant against mastication force by the micro-finite element method (FEM). The mandibular
specimen including a premolar was obtained from a cadaver and scanned with micro-CT to obtain CT images.
FE models were reconstructed from CT images at mid-sagittal plane of the tooth. Six models were generated and
analyzed for different structure and density in cancellous bone. Stress distributions for each implant (or tooth) and
the surrounding bone were compared. The study indicated that the microstructure of cancellous bone should be
considered in finite element analysis to produce reasonable results and thus implant systems with high success

rate.
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Table 1 Material properties

E(MPa) 1 4 Reference
Ex=80000
Enamel 0.3 Rees & Jacobsen®
Ey=20000
Dentin 15000 | 0.31 Rees & Jacobsen®
Pulp NA | NA
Cortical | 13800 | 0.26 Vincent"
bone
Cancellous) 5o | 031 Wilson'!
bone
Periodontal
eriocon 50 | 049 | Rees & Jacobsen’
ligament
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Fig. 2 Modeling process of tooth

212

32k Ao} Bl a4 A, Ao Eovte
T e AA 389 £xo A 4FE v
AA) gom2® 230 EdodA AUt X o}
o] 7} 9&#-& YR e odudE A F
o] ol o RAY 3, YNkA X E(HEE)
o] FA4S 47 fletd Ao AEE RIS A
Aoz W7 thFig. 2).

Pulpe] £, 4

Enameld] 5, ©o]%A

No_pulp

Isotropic

Add bone

Original bone| Cortical bone2] A€}

Cancellous |bone-°4 el

R U]

D1 homo base 10% 20% 30%
[ D1 | [homo] | base | [ 10% | |20%] |

Fig. 3 Configuration diagram of model

ot $A4E V8 RdE EYE sy
AAF dxreot o WA3E Fo tf
S A} 71EY AFolAM ®ol
A3 homo) EE (FAEL FAA
@G BEAXE Fo), FAEo] s
alti 7F3E DI B9 (Misch CE™9)
of mah, WdZe D=rt 718 Bl |t
10, 20, 30% 7249 10, 20, 30% 92 UFo &
a8 74, Z+zte] i AFE ¥wEq}. detE
o DAE UEE HAAAD o o] ALGHE A2
o} o} & IR, ZE WA A <A
T H&E FANEE dd.

T4 stExae FAzx4E A
£33, 2 A9 A7)+ Fig 49 2} Fig 5%
Aol AR 67112 XofREE vebd 2joth
7t 5dlg g 7z AEE A 3o 6
Mo 2z AFAsisict



D =AY EES A A2 A0

Boundary condition

cortical bone : bottom fixed
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Axial force 100N
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Distributed force
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Fig. 4 Boundary & loading condition
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