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Abstract
Malignant melanoma causes the majority of skin cancer related deaths, due to uncontrolled growth of pigment cells, called melanocytes. Moles that are irregular in color or shape are suspicious for a malignant or a premalignant melanoma. Despite many years of intensive laboratory and clinical research, the sole effective treatment is surgical resection of the primary tumor before it achieves a thickness greater than 1 mm.
Traditionally, automatic digital image processing support is also considered in melanoma diagnostics based on the morphological analysis of the skin lesion by ABCDE diagnostic algorithms. These methods take the following criteria into consideration during the image analysis:
“A” represents asymmetry; “B” border; “C” colour; “D”diameter, and the changes of these parameters in time are measured by “E” as evolution. All the parameters can be characterized by numeric values. Using an appropriately weighted combination of these values, the Total Dermatoscopy Score (TDS) can be calculated automatically which is a close correlative score of benign or malignant nature of the lesion. However, it became clear that morphologic signs of the mole or lesion have even higher diagnostic power than the TDS itself. That is the reason why more complex descriptive algorithms and methods are recommended beyond providing ABCDE status definition with a more reliable morphologic pattern analysis of the lesion. These features are also known as Menzies criteria: presence of pigment network, dots, globules, radial streaming and unstructured areas.
In parallel with image processing developments, strong efforts have been made in the area of molecular genetics to identify biologic markers for screening and prognostic purposes. It seems that none of these parameters are sufficiently predictive to be used in the daily medical practice. Our aim is to develop an expert system to merge the independent diagnostic algorithms of image processing and molecular diagnostic and clinical data. We have already developed and implemented some ABCDE algorithms, and modeled information merging. The expert system will be able to support decision making in relation to screening, diagnostics and prognostics of melanoma malignum. A multicentric biobank is also under construction including digital images of mole/melanoma (dermatoscopic, macro, and total body); clinical data of melanoma patients and healthy volunteers; biological samples (blood, histological) and data from biochemical experiments. These data will be also considered by our expert system.
 
