
Contents

Part I Computational Biomechanics of Soft Tissues, Flow and Injury
Biomechanics

Development of Total Human Model for Safety Version 4
Capable of Internal Organ Injury Prediction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3
Tsuyoshi Yasuki

Investigation of Brain Trauma Biomechanics in Vehicle Traffic
Accidents Using Human Body Computational Models . . . . . . . . . . . . . . . . . . . . . . . . 5
Jikuang Yang

Blood Flow Simulation in a Giant Intracranial Aneurysm
and Its Validation by Digital Subtraction Angiography . . . . . . . . . . . . . . . . . . . . . . . 15
Harvey Ho, Jian Wu, and Peter Hunter

Patient Specific Hemodynamics: Combined 4D Flow-Sensitive
MRI and CFD . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 27
A.F. Stalder, Z. Liu, J. Hennig, J.G. Korvink, K.C. Li,
and M. Markl

The Effects of Young’s Modulus on Predicting Prostate
Deformation for MRI-Guided Interventions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 39
Stephen McAnearney, Andriy Fedorov, Grand R. Joldes,
Nobuhiko Hata, Clare Tempany, Karol Miller, and Adam Wittek

On the Effects of Model Complexity in Computing Brain
Deformation for Image-Guided Neurosurgery . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 51
Jiajie Ma, Adam Wittek, Benjamin Zwick, Grand R. Joldes,
Simon K. Warfield, and Karol Miller

vii



viii Contents

Total Lagrangian Explicit Dynamics-Based Simulation
of Tissue Tearing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 63
Kumar Vemaganti, Grand R. Joldes, Karol Miller,
and Adam Wittek

Real-Time Nonlinear Finite Element Computations on GPU:
Handling of Different Element Types . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 73
Grand R. Joldes, Adam Wittek, and Karol Miller

Mapping Breast Cancer Between Clinical X-Ray
and MR Images . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 81
Hayley M. Reynolds, Jaykumar Puthran, Anthony Doyle,
Wayne Jones, Poul M.F. Nielsen, Martyn P. Nash,
and Vijay Rajagopal

Cardiac Strain and Rotation Analysis Using Multi-scale
Optical Flow . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 91
H.C. van Assen, L.M.J. Florack, F.F.J. Simonis, J.J.M. Westenberg,
and G.J. Strijkers

Part II Computational Biomechanics of Musculoskeletal System
and Its Tissues. Generation of Patient-Specific Finite Element Meshes

Computational Foot–Ankle–Knee Models for Joint
Biomechanics and Footwear Design . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .105
Ming Zhang

Segmentation of Skeletal Muscle Fibres for Applications
in Computational Skeletal Muscle Mechanics . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .107
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