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MINI-SYMPOSIUM PROPOSAL

Computed tomography (CT) images have successfully used in orthopedics to analyze structures of
bones and joints. CT images have 2D information of bone shape with gradation of CT values
corresponding to distribution of bone mineral density (BMD). It is therefore possible to construct 3D
bone and joint models with BMD distribution using the image processing technology. Such 3D
computational models are then able to be converted into finite element models, and mechanical
analysis can be performed. This procedure is recently called ‘CT-image based finite element method
(CT-FEM)’ and has effectively been applied to analyze and solve orthopaedic mechanical problems.
Thus, CT-FEM has been one of the most important techniques in the computational biomechanics
field of orthopaedics.
The aim of this mini-symposium is mainly to discuss the current research trend and progress of
application of the technique on different types of orthopaedic biomechanics problems. The topics
presented here may include the mechanical interaction, called ‘stress-shielding’, between bones and
implants such as artificial joints, bone fixing plates and screws, bone fractures such as femoral neck
fracture and compressive vertebral fracture associated with osteoporosis. Fundamental theories for
bone biomechanics and key technologies for CT-image processing may also be discussed in this
symposium.

REFERENCES
[1] M. Todo, Biomechanical analysis of hip joint arthroplasties using CT-image based finite element
method, Journal of Surgery and Research, 1,2, 2018, 34-41.
[2] T. Sato, I. Yonezawa, M. Todo, H. Takano and K. Kaneko, Biomechanical effects of implant
materials on posterior lumbar interbody fusion: comparison of polyetheretherketone and titanium
spacers using finite element analysis and considering bone density, Journal of Biomedical Science
and Engineering, 11, 4, 2018, 45-59.
[3] A.H. Abdullah, M. Todo, and Y. Nakashima, Prediction of damage formation in hip arthroplasties
by finite element analysis using computed tomography images, Medical Engineering and Physics, 44,
2017, 8-15.

