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ABSTRACT

The purpose of this study was to predict a potential distribution of edema on a
human head model with an edema condition. Brain edema is a clinical problem
associated with the fluid accumulation in the brain tissue. The fluid’s volume
variation has an immediate effect on the conductivity of tissue, which can be
measured by an electric impedance technique. This work aimed to apply finite
element methods (FEM) to predict the current density distribution and electric
potential distribution in the swelling brain when applying electric current through the
brain via a pair of surface electrodes. Suitable locations of surface electrodes (used
for picking up the measured electric potential from and applying current to the scalp)
were studied extensively in this work. Electrical impedance measurement equipment,
tissue-equivalent material and phantom were designed to validate the result obtained
from the FEM simulation.

The obtained results indicate that more than 85 % of electric potential is
attenuated through the skull. Furthermore, electric potential distribution in brain
edema is found to be asymmetric and depends on locations of the swelling region.
Simulation results show that the current applying electrodes should be placed nearby
the swelling region. The validation results confirm that the edema lump causes
reduction in the electric potentials.
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