CANCER INDUCED CHANGES IN PROSTATE TISSUE REVEALED BY
NONLINEAR MICROSCOPY
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Prostate cancer, second most frequently occurring oncological disease among male globally, tend to remain
undetected for years due to the lack of symptoms in early stages [1]. Traditional diagnostic methods, including
prostate-specific antigen (PSA) testing, and biopsy, have limitations in accuracy resulting in false diagnosis [2].
Nonlinear imaging techniques, such as second harmonic generation (SHG), third harmonic generation (THG) and
multiphoton emission fluorescence (MPEF), offer deeper tissue visualization and have shown potential in examining
lung, breast and ovaries cancerous tissues [3], [4]. The aim of this work is to use imaging techniques that involve
nonlinear processes, polarization and gray level co-occurring matrix (GLCM) based texture analysis to get a deeper
structural understanding of the histological prostate cancer samples.

In this experiment, SHG imaging was used to analyse the arrangement of collagen fibers in the tissue. Double
Stokes-Mueller polarimetry (DSMP) measurements revealed ultrastructural changes in the extracellular matrix
of the prostate tissue in case of fibrosis. In other cases collagen structure of cancerous tissue did not seem to
differ from the normal prostatic tissue. Texture analysis and Kruskal-Wallis statistical test for THG images showed
significant differences between cancerous and normal tissues, highlighting its potential in cancer diagnosis.

Overall, all of the three contrast mechanisms (SHG, THG and MPEF) can be described as complimentary,
each of them providing different information and offering a promising approach for diagnosis and understanding of
prostate cancer.
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Fig. 1. DSMP measurements of sample No. 1 of (a) normal and (b) tumor tissues, R and C ratio distribution maps and their histograms.
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