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In this work we will present the application of classification algorithm – support vector machine (SVM) and multispectral analysis (MA) for identification of diagnostically valuable autofluorescence peculiarities of colon cancer tissues ex vivo. The autofluorescence spectral properties of cancerous and healthy colon tissue were obtained with two techniques – excitation-emission matrices and synchronous fluorescence spectroscopy (SFS) in a broad spectrum range.

The analysis of fluorescence spectra of cancerous and healthy colon tissue through SVM algorithm and MA allowed us to determine diagnostic parameters for differentiation between cancerous and healthy tissue. The excitation wavelengths, among those applied through excitation-emission matrices, which provide greatest contrast between cancerous and healthy colon tissue were identified as 310, 340, 370 and 420 nm. For the data obtained with SFS, the spectra with offsets of 60, 90 and 120 nm delivered differentiation with accuracy of 90%. Further, the application of MA on this data allowed recognition of cancerous and healthy colon tissue, based on its fluorescence with diagnostic accuracy up to 95%.

Fluorescence contrast between healthy and cancerous colon tissue is based on biochemical and morphological alterations. We recognize tryptophan and collagen as endogenous fluorophores with most significant contribution for differentiation of colon abnormalities and cancer detection.
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