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Individual Modeling Method of a Bone based on the X-ray CT data

Norio INOU, Michihiko KOSEKI, Takeshi SUETSUGU,
Koutarou MAKI and Sadayuki UJIHASHI

Reliable stress analysis of a bone requires the precise finite-element model. This study deals
with an automated method of an individual finite-element model of a bone based on the X-ray CT

data. The method consists of two processes.

The first process produces an approximate finite-

element model of a bony shape with small tetrahedral elements. For the modeling, various types of
tetrahedral elements with almost same volume were provided. The second process transforms the
approximate model so that the model is fitted to the outer shape. We applied the method to a human
lumber vertebra and a human mandible. The proposed method successfully generated the exact finite

-element models of the bones.
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Fig.1 The first group of tetrahedral elements for the
automated modeling method
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Fig.2 Generated finite-element model by the process 1.
Number of nodal points: 138, elements: 420
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Fig.3 Transformation of the shape by moving outer
side of nodal points
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Fig.4 Generated finite-element model by the process
1 and 2

Fig.5 Modeling result of the oblique cylindrical object
by use of the only first group of elements.
Number of nodal points: 129, elements: 398
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Fig.6 The second group of elements
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Fig.7 The third group of elements
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Fig.8 Modeling result of the oblique cylindrical object
by use of the first, second and third groups of
elements
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Fig.9 Extraction of the bony part (a human vertebra)

number of elements: 144,994
number of nodal points: 27,820
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Fig. 10 Generated finite-element model of the human
vertebra

Fig.11 Three-dimensional image of the same vertebra
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number of nodal points: 13,696
number of elements: 65,583

Fig. 12 Generated finite-element model of the mandible

Side view

Front view

Fig. 13 Three-dimensional image of the same mandible
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