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Determination of an Optimum Elastic Model for
Biomechanical Behavior of Brain Tissue

F. Farmanzad; S. Najarian; M. R. Islami; A. S. Seddighi

ABSTRACT

To obtain a suitable model describing the biomechanical behavior of the brain tissue, particularly for
the deformation and displacement of the ventricles, an optimum value for the Young’s modulus was
computed. We considered a number of models and varied the biomechanical parameters in an epidural
hematoma. A clinical scan of a patient was obtained and with the assumption of plane elastic strain, the
system was modeled. By changing the mechanical parameters of the tissue (£ and v) and increasing the
ventricular pressure, the displacement of the corresponding points in the modeled and the actual system
was compared. Finally, the values with the least errors were computed. The optimum results were with
E = 11-12 kPa and 4P = 7.5-9.4 mmHg, and were quite consistent with the patient’s clinical conditions.
Plane strain modeling in one-directional strain loading (similar to navigation systems in surgeries) and
without considering the geometry and the pressure variation in the atria led to unacceptable results.
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