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Noninvasive Mapping of Electrical 

Properties using MRI  
 

Knowledge of the spatial distribution of electrical 
conductivity and permittivity is valuable both as an 
adjunct for various diagnostic and therapeutic 
technologies (e.g. for TMS, RF ablation, or in vivo 
SAR mapping in high-field MRI), and perhaps even 
more as a new window on the microstructure and 
function of tissues and materials, complementary 
to that provided by traditional imaging modalities. 
Recently, magnetic resonance has begun to play a 
key enabling role in noninvasive electrical property 
mapping, for example by providing internal 
information to overcome the ill-conditioned inverse 
problem of surface-based electrical impedance 
tomography. Here, we describe two techniques for 

electrical property mapping: Local Maxwell 
Tomography (LMT) and Global Maxwell 
Tomography (GMT). LMT reconstructs conductivity 
and permittivity on a voxel–by–voxel basis by 
inverting the Helmholtz equation, using 
complementary information from the transmit and 
receive sensitivity distributions of multiple coils to 
resolve ambiguities. GMT estimates electric 
conductivity and permittivity by solving an inverse 
scattering problem based on magnetic resonance 
measurements. GMT relies on a fast volume 
integral equation solver for the forward path and 
infer all electrical properties in a volume at once 
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