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Abstract. Living structures are an intricate three-dimensional arrangement of cells and tissue matrices. The
structural analysis of tissues, however, generally remains constrained by microscopy of sparse two-dimensional
sections, providing only a snapshot from which spatial relationships can be inferred. Image data is the
prerequisite for quantifying the spatial organization and interrelation between anatomical structures in their
native environment in order to understand their function. This talk will show the power of three-dimensional
imaging to interrogate biological tissues with a special focus on micro computed tomography (UCT) in
conjunction with advanced image processing & quantification. In the musculoskeletal field, research is geared
towards a holistic understanding of bony tissue, considering the coupling between angiogenesis and
osteogenesis. Therefore, we have implemented uCT and image processing for the simultaneous visualization
and quantification of calcified bone and its intracortical vasculature, suggesting a sexually dimorphic regulation
of the bone vascular network. We translated this framework to the field of paleontology to study cementum
increments as a record of an animal’s life history to overcome caveats of conventional cementochronology
approaches [1] and further developed it for colonic crypts during the early stages of colorectal cancer [2]. We
developed  soft-tissue-optimized pCT for formalin-fixed, paraffin-embedded biopsy specimens beyond
histology workflows to bridge the gap between biological and preclinical imaging [3], for which we have
established a dedicated facility, see www.xravhistology.org.
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