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40 years of diffusion MRI
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Back in 1985 it was shown how the diffusive motion of molecules could be spatially encoded with MRI to
produce images revealing the microstructure of biological tissues, a kind of virtual biopsy. The two seminal
papers (1986 and 1988) are respectively the 1° and 2¢ most cited papers of all times (since 1923) in the leading
journal Radiology for neuroradiology. Diffusion imaging has become a pillar of medical imaging with broad
applications in both clinical and research settings, providing insights into tissue integrity and structural
abnormalities. It allows to detect early changes in tissues that may not be visible with other imaging modalities.
Diffusion imaging first revolutionized the management of acute cerebral ischemia by allowing diagnosis at an
acute stage when therapies can still work, saving the outcomes of many patients. Diffusion imaging is
particularly used to manage many neurological disorders and in oncology for detecting and classifying various
kinds of cancers, as well as monitoring treatment response at an early stage. The
second major impact of diffusion imaging concerns the wiring of the brain
(Diffusion Tensor Imaging, 12,000 citations for the first two 1994 seminal articles),
allowing to obtain non-invasively images in 3 dimensions of the brain connections.

DTTI has opened up new avenues of clinical diagnosis and research to investigate
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brain diseases, aging, mental health and neurological disorders.
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