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Reconstruction of electrical properties inside the human body : direct method without an
assumption on the boundary values of the electrical properties
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Electrical properties (EPs) inside the human body provides useful information for diagnoses of locations and
conditions of lesions, since cancerous tissues are known to have EPs different from those of healthy tissues.
In Magnetic Resonance Electrical Properties Tomography (MREPT), EPs are inversely reconstructed from
the radio-frequency magnetic field measured using MRI. The issues of the conventional methods for MREPT
are (i) boundary artifacts caused by neglecting heterogeneity of EPs and (ii) sensitivity against noise caused
by using the second-order derivative of the measurement. To overcome these problems, we proposed a
method using the electric field as an itermediate variable. However, EPs should be given a priori on the
boundary of a region of interest. In this paper, using a boundary integral equation for the electric field,
we propose a novel method that reconstruct EPs without its boundary value or computing the second-order
derivative of the measurement. The validity of the proposed method is confirmed by numerical simulations
and phantom experiments. The proposed method can achieve the same accuracy of reconstruction without
the boundary values of EPs as the conventional method.
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