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p Image-based modeling: example for rat vertebra
O
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- 201 Slices
- 480 X 480 pixels
- 32mm/pixel

N
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age-based modeling: example for rat vertebra (cont.)
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Istribution of mechanical quantities in rat vertebra

M predicted by image-based FE analysis

Cran.

i AL e - B Right| Post.
g B Ant| Left

- 4.5 million elems.
- 12.8 um/voxel
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Computational biomechanics for bone

Ak remodeling

- Understanding mechanical bone remodeling
- Complicated three-dimensional structure
- Mechanical environment of trabeculae
- Morphological change of trabeculae

- Application of the simulation method
- Medical image data
- Individual comp. modeling
- Evaluation and design of bone-implant
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Icrostructural changes under compressive loading

ot
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- Canine distal femur under compressive loading (Guldberg97)

- Local stress nonuniformity as a mechanical stimulus

-uCT
- 25 um/voxel

o4 - Representative
stress around c

R
Formation: o.>

[ |$

* Bone data from ORL, U-M Resorption: o,
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abecular surface remodeling for proximal femur

(1) One-legged stance: 6000/day

(2) Abduction: 2000/day
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p Image-based model of human proximal femur
®
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- CT image data

By g L

- One million voxels
- 250 um/voxel

- Isotropic structure

- Volume fraction of
cancellous bone: 0.51
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CaselLl1:L2:L3=3:1:1

X — Z section

Stem Shape
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Equivalent Stress
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p Computational design system for bone implant
O
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Individual modeling

of bone and implant
Medical image, 3D CAD data

Choice of the
Implant type

|

Manufacturing directly
2014/11/14 from image-based model
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