X-ray fluorescence imaging as a tool for recognition of different types of the ovarian cancer tissues 
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Ovarian cancer is the seventh most common cancer among women worldwide, and mortality rates from this cancer are higher than for the other gynecological cancers. The knowledge about elemental  distribution in various areas of the ovarian tissues affected by the cancer can help us to understand the cancerogenesis process. The purpose of our studies was to investigate if the spatial distribution of minor and trace elements can be used for differentiation and recognition of neoplastic area and stromal area of the tissues. 
The samples designed for the elemental analysis were taken intraoperatively from the patients with the ovarian cancer tumors requiring surgical intervention. The samples were prepared and diagnosed at the Department of Pathology, Jagiellonian University Medical College in Krakow. For each sample two subsequent slices were cut: one for the histopathological analysis and the second one for the elemental imaging. In our investigation 
18 samples were used. The experiment was conducted at the International Atomic Energy Agency end-station at X-ray Fluorescence beamline of Elettra Sincrotrone Trieste facility. The beam was monochromatized with the RuB4C multilayer  monochromator – the energy of 10 keV was used. The beam spot size and step size was 250x120 μm2. The fluorescence radiation was detected with a SDD detector with ultra-thin window in 45°/45° geometry. The experiment was performed in vacuum ( 2·10-7 mbar). The time of the measurements was 
5 s per pixel and the average scan area was 30 mm2.
This technique revealed that elements such as C, N, O, Na, Mg, P, S, Cl, K, Ca, Mn, Fe, Cu, Zn, Se and Br were present in all analyzed tissues. In order to check if the elemental distributions change among different types of ovarian tissues two statistical methods: 
K-means clustering and positive matrix factorization were applied to achieve the image segmentation. The results of the differentiation were compared with the results of the histopathological examination.
