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Imaging current flow in the brain during transcranial electrical stimulation

A. K. Kasinadhuni’, A. Indahlastari2, M. Chauhan?, M. Schar3, T. H. Mareci’, R. J. Sadleir2
1. University of Florida; 2. Arizona State University; 3. Johns Hopkins University;

Funding Grants: G.S. Boebinger (NSF DMR-1157490); R. J. Sadleir (NIH R21 NS081646)

Transcranial electrical stimulation has been observed TTL Trigger .
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offer new treatments for stroke rehabilitation and
epilepsy. However, the direct electrical current density L
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brains of human subjects. As such, it has not been Stimulator ! \ :
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This MaglLab user collaboration used magnetic MRI Shield Room
resonance electrical impedance tomography (MREIT)
to measure magnetic flux density distributions caused
by stimulated currents (see schematic). They then
calculated current density distributions in the brain
from these data. Using this approach, they were able
to present the first in vivo images of electric current
density distributions within the brain of subjects
undergoing transcranial electrical stimulation.
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In general, the new data from MREIT on living brains
agreed with computational model predictions. MREIT
can further be applied to improve reproducibility, to

assess safety, ,and ultlmately. to aid our understandlng Images show (left to right for two different stimulations) the standard MR image,
of the mechanisms of electrical and magnetic neuro- | easyred electrical current distribution overlaid on MR image, measured
modulation resulting from transcranial electrical | electrical current density alone, and simulated current distribution. Note the
stimulation. similarity between the third and fourth images (red boxes).
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