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Quantitative susceptibility mapping (QSM) advances MRI assessment of tissue magnetic
susceptibility from qualitative detection of hypointense blooming artifacts to quantitative
measurement of susceptibility distributions. By analyzing standard gradient-echo MRI data,
QSM provides sensitive and specific information related to molecular electron cloud properties.
The major susceptibility sources in brain tissue include paramagnetic iron, anisotropic
diamagnetic myelin, isotropic diamagnetic proteins, and free water, all of which play
important roles in cellular function and pathology. QSM therefore offers a powerful approach
for studying diseases involving neurodegeneration, inflammation, and hemorrhage. This
lecture will review QSM techniques and their applications to the assessment of brain iron,
myelin, proteins, and free water in neuroinflammatory and neurodegenerative disorders,
including multiple sclerosis and dementia. It will also discuss the use of QSM for evaluating
cerebral microbleeds in the context of Alzheimer immunotherapy.
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