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“Form follows function” is oneof themostfundamentalprinciplesunderlying evolution
of all organisms.Thusthedesire to visualizetissuearchitecturehasbeen a keydriver
behindall forms of microscopystartingwith the magnifying lens,and leadingto optical
and,eventually,electronmicroscopy.During thepast two decadesmethodshave
emergedthatallow nondestructiveimagingof theinternal 3D structureof tissuesby
micro magneticresonance(µ-MRI) and computedtomography(µ-CT) at resolutionsof
5-50µm. MRI’s uniquesensitivityto biologic processessuchas theinteractionof water
with biomoleculesmakes it particularly attractiveasaninvestigationaltool in
biomedicine.However, thepractically achievableresolutionis determinedby signal-to-
noiseandultimately, diffusion,andin vivo by our ability to correct for physiologic
motion.Thoughbelowtheresolutionlimit of k-space µ-MRI, indirect detection
techniquessuchasq-spaceimaging, which exploit restricteddiffusion,canbeshown to
provide quantitative information at sub-µmresolutionin someinstances.This lecture
intends to provideanoverviewof themethodologyandto discussvariousapplications
rangingfrom quantifying thearchitecturalandmechanical changesof trabecular bone
architecturein responseto interventionin humans,to measurementof axondiametersin
themouse spinalcordby q-space MRI using50T/mhome-built gradients.


