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Progression of diseases is closely associated with subtle changes in
morphology and organization of biological tissues; therefore, sensitive
detection of these changes plays an important role in understanding diseases.
Here, we use optical imaging to acquire high-resolution (sub-micron level)
images from typical fibrous biological tissues, including blood vessels,
collagen fibers, and sub-cellular components, mainly in a label-free way.
Based on these images, we have developed quantitative, multi-parametric
measures to uncover tissue remodeling in the context of important diseases
(such as cancer, osteoarthritis and neurodegenerative diseases), with these
measures including orientation, alignment, waviness, local coverage and
thickness, in a truly three-dimensional (3D) manner. A combined use of these
quantitative metrics leads to a better understanding of diseases and serves as
biomarkers for diagnosis and prognosis.
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