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The mail goal of this thesis is the edge detection of tumoral cells from CT
images and, by the results, the individuation of an optimal configuration of cold
needles, called cryoprobes, planning for a cryosurgery operation.
Cryosurgery is a minimally invasive technique aiming at the destruction of
cancerous tissues by insertion of multiple cryoprobes in the shape of long hypodermic needles connected to an external generator of supercooled fluid: in this
way, the cancerous tissue is frozen with temperature range of the solid phase below the lethal limit.
The thesis proposes a description and an analysis of some mathematical instruments those have a particular applications for tumor detection and treatment
through cryosurgery. In particular, the studied cases suggest a design for a cryosurgery
operation on a diseased liver.
Naturally, the intent is destroying the greatest possible number of diseased
cells and, at the same time, saving the healthy ones. Therefore, it is necessary to
plan an operation delimiting the involved region with utmost precision, applying
appropriate techniques of image analysis to select the tumor contour on available
CT data.
In addition, the available parameters must be adjusted in order to obtain the
maximum efficiency. During an operation of this type, the free parameters to be
fixed in advanced are many, such as the position and the number of needles to be
inserted, the temperature necessary to freeze the tumor and the operation duration.
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The used numerical development environments are Matlab and Freefem++
(a program that uses the programming language type C++ and solves problems
by finite elements). Matlab is used for the edge-detection while a combination
between Matlab and Freefem++ is used for the heat problem resolution by the
finite element method and for the optimization of the solution.
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