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Optical spectroscopy mediated by fibre-optic probes can
be used to perform non-invasive, or minimally-invasive,
real-time assessment of tissue pathology in-situ. The
method of elastic-scattering spectroscopy (ESS) is sensi-
tive to the sub-cellular architectural changes, such as
nuclear grade and nuclear to cytoplasm ratio, mitochon-
drial size and density, etc., which correlate with features
used by pathologists when performing histological assess-
ment. The ESS method senses those morphology changes
without actually imaging the microscopic structure. Clin-
ical demonstrations of ESS have been conducted in a vari-
ety of organ sites, with promising results, and larger-scale
clinical studies are now ongoing. We have recently devel-
oped an analytical model that extracts, from the ESS spec-
tra, the underlying physical correlates of the tissue relating
to disease.
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