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Abstract

Magnetic Resonance Electrical Impedance Tomography (MREIT) is a new bio-imaging modality providing cross-sectional conductivity
images from measurements of internal magnetic flux densities produced by externally injected currents. Recent MREIT studies
demonstrated successful conductivity image reconstructions of postmortem and iz vive canine brain, However, the whole head imaging was
not achieved due to technical issues related with electrodes and noise in measured magnetic flux density data. In this study, we used a new
carbon-hydrogel electrode with a large contact area and injected 30 mA imaging current through a canine head. Using a 3T MREIT system,
we performed a postmortem canine experiment and produced high-resolution conductivity images of the entire canine head. Collecting
magnetic flux density data inside the head subject to multiple injection currents, we reconstructed cross-sectional conductivity images using
the harmonic B, algorithm. The conductivity images of the canine head show a good contrast not only inside the brain region including white
and gray matter but also outside the brain region including the skull, temporalis muscle, mandible, lingualis proprius muscle, and masseter

muscle.
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Fig. 1, (a) New carbon-hydrogel electrode comprises a thin carbon electrode and a layer of hydrogel with conductive adhesive. (b) STR type RF coil optimized for

the canine head MREIT imaging.
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Fig. 2. (a) Electrode attachment for current injection and (b) imaging setup inside MRI scanner.
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Fig. 3. (a) MR magnitude image of canine head with carbon-hydrogel electrode. (b) and (c) measured magnetic flux density images subject to the horizontal and

vertical current injections, respectively.
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Fig. 4. (a) Typical anatomical structure of the canine head. (b} and (c) MR magnitude and reconstructed conductivity image, respectively.
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Fig. 5. Multi-slice MR magnitude (a) and reconstructed conductivity (b) images of canine head.
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Table 1. Measured signal-to-noise ratio and noise levels in image data.
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Fig. 6. (a) MR magnitude, (b) magnetic flux density and (c) reconstructed conductivity image of a canine head using previous recessed electrode. (d) MR
magnitude {e) magnetic flux density and (f) reconstructed conductivity image using new carbon-hydrogel electrode. White arrows indicate noise due to the

insufficient current flow.
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