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Although the presence of bright fat signal typically limits the visualization of small anatomical structures in 
MRI, the quantification of fat in living tissues may provide prognostic information in several pathologies. The 
limitation of current MRI techniques is that quantitative information about fat is confounded by the presence 
of water, by tissues carrying different relaxation time components, and by magnetic field inhomogeneities 
that induce signal asymmetries. It is often impossible to untangle the different contributions to the measured 
signal in acceptable scan times, especially in the presence of motion.  
Recently we discovered that signal asymmetries observed in phase-cycled MRI acquisitions can be used to 
generate artifact-free quantitative maps of water and fat. Since phase-cycling can also be applied to extract 
T1 and T2 simultaneously, it is a very promising technique for artifact-free multi-tissue property 
quantification at a range of magnetic field strengths.  
In this seminar I will give an overview of recently developed acquisition strategies that tackle some of the 
aforementioned challenges. I will also discuss the planned projects outlined in my Eccellenza Fellowship. 


