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ΠΔΡΙΛΗΦΗ 
 

Ακηζηείιεκμ ηδξ πανμφζαξ δζπθςιαηζηήξ είκαζ δ ιεθέηδ ηαζ ακάπηολδ εκυξ 
ζοζηήιαημξ επελενβαζίαξ ιαζημβναθζηχκ εζηυκςκ πονδκζημφ ιαβκδηζημφ ζοκημκζζιμφ 
βζα ηδ δζενεφκδζδ ηδξ ζοζπέηζζδξ ιεηαλφ ηδξ αββεζαηήξ δμιήξ ημο ιαζημφ ιε ημκ 
ηανηίκμ ημο ιαζημφ, χζηε κα αεθηζζημπμζδεεί δ εεναπεοηζηή ακηζιεηχπζζδ ηςκ 
αζεεκχκ ιε οπμρία αθθμζχζεςκ ζημκ ιαζηυ. 

οβηεηνζιέκα πνδζζιμπμζήεδηακ εζηυκεξ απυ 30 αζεεκείξ πμο είπακ οπμαθδεεί ζε 
ιαζημβναθζηυ έθεβπμ ιε ζφζηδια πονδκζημφ ιαβκδηζημφ ζοκημκζζιμφ 3 Tesla ζημ 
Γεκζηυ Πακεπζζηδιζαηυ Νμζμημιείμ Λάνζζαξ. Απυ ημοξ 30, μζ 16 δζαβκχζηδηακ ιε 
ηαημήεεζα ζφιθςκα ιε ηδ βκςιάηεοζδ έιπεζνμο ζζημπαεμθυβμο ηαζ μζ 14 
δζαβκχζηδηακ ιε ηαθμήεεζα ιέζς ιαζημβναθζηήξ εηηίιδζδξ. 

ημ ζφζηδια πενζεθήθεδζακ ηεπκζηέξ πνμαμθήξ ιέβζζηδξ έκηαζδξ, ιείςζδξ 
εμνφαμο, αφλδζδξ ακηίεεζδξ, ηαηςθθίςζδξ, ακαπηοζζυιεκδξ πενζμπήξ ιε ζπυνμοξ 
βζα ηδκ ηιδιαημπμίδζδ ηςκ αββείςκ ηαζ ημκ δζαπςνζζιυ ημοξ απυ ημκ οπυθμζπμ 
ιαζηζηυ αδέκα. ηδ ζοκέπεζα απυ ηδκ αββεζαηή δμιή ελήπεδζακ 11 παναηηδνζζηζηά βζα 
ηάεε αζεεκή, ιε ζηυπμ ηδκ ακάθοζδ ηαζ δζενεφκδζδ ζοζπεηζζιμφ ιεηαλφ επζθάκεζαξ 
αββείςκ ηαζ εκδεπυιεκδξ φπανλδξ ηαημδεχκ ή ηαθμδεχκ αθθμζχζεςκ. 

Καηυπζκ ηα παναηηδνζζηζηά αοηά απμηέθεζακ ηδκ είζμδμ ζε έκα ζφζηδια 
ακαβκχνζζδξ πνμηφπςκ πμο ζπεδζάζηδηε, έηζζ χζηε κα πνμαθέπεζ ημκ ηφπμ ηανηίκμο 
ημο ιαζημφ (ηαημήεεζα/ηαθμήεεζα). Τθμπμζήεδηακ μζ ηαλζκμιδηέξ: Δθάπζζηδξ 
Απυζηαζδξ, Πθδζζέζηενμο Γείημκα, Μπαεζζακυξ, Πζεακμηναηζηυ Νεονςκζηυ Γίηηομ ηαζ 
Δθαπίζηςκ Μέζςκ Σεηναβχκςκ βζα ηδκ ηαλζκυιδζδ ηςκ πενζζηαηζηχκ ζηζξ δφμ 
ηαηδβμνίεξ. 

Γζα ηάεε ηαλζκμιδηή ανέεδηε μ αέθηζζημξ ζοκδοαζιυξ παναηηδνζζηζηχκ ιε ηδ 
ιέεμδμ ελακηθδηζηήξ ακαγήηδζδξ. Σμ ζφζηδια αλζμθμβήεδηε ιε ηζξ ιεευδμοξ Self 
Consistency, Leave-One-Out ηαζ Cross Validation. Ζ απυδμζδ ημο ζοζηήιαημξ ζε 
«άβκςζηα» δεδμιέκα εηηζιήεδηε ιε ηδ πνήζδ ηδξ ιεευδμο External Cross Validation. 

Σμ πνμηεζκυιεκμ ζφζηδια ηαλζκυιδζε ιε 93.33% επζηοπία ηα πενζζηαηζηά ζηζξ δφμ 
ηθάζεζξ, πνδζζιμπμζχκηαξ ημκ ηαλζκμιδηή 3 Πθδζζέζηενςκ Γεζηυκςκ, εκχ δ αηνίαεζα 
ζημ δζαπςνζζιυ κέςκ πενζζηαηζηχκ ιε ηδ ιέεμδμ ECV εηηζιάηαζ 73.1±3.2%. Σα 
παναηηδνζζηζηά πμο έπμοκ ιεβαθφηενδ ζοπκυηδηα ειθάκζζδξ ζημοξ ηαλζκμιδηέξ είκαζ μ 
ανζειυξ ηςκ δζαηθαδχζεςκ ηαζ δ ιέζδ βςκία δζαηθαδχζεςκ. 
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ABSTRACT 
 

The aim of this diploma thesis is the development of a breast Magnetic Resonance 
Imaging (MRI) image processing system for the investigation of any potential correlation 
between breast vascular structure and breast cancer, for optimizing the treatment of 
patients. 

Specifically, images were used from 30 patients, who had undergone breast MRI 
examination, using a 3-Tesla unit, at the General University Hospital of Larissa. The 16 
patients had diagnosed with malignant breast cancer according to the opinion of an 
expert histopathologist and the remaining 14 patients had diagnosed with benign breast 
cancer only through mammographic assessment. 

The system was structured on the techniques of maximum intensity projection, noise 
reduction, contrast enhancement, adaptive thresholding, seeded region growing for 
vessels extraction and the discrimination of vessels from the remaining breast tissues. 
Then 11 features were extracted from the vascular structure for each patient, in order to 
analyze and investigate any potential correlation of breast vascularity with the existence 
of benign or malignant lesions. 

After that, these features were entered in a pattern recognition system that was 
designed in order to provide the kind of breast cancer (malignant / benign). Five 
different classifiers were implemented: Minimum Distance, k-Nearest Neighbors, 
Bayessian, Probabilistic Neural Networks and Least Mean Square for the classification 
of the cases in two classes. 

For each classifier the optimal combination of features was found using the 
exhaustive search as feature selection method. The system was evaluated by the 
methods: Self Consistency, Leave-One-Out and Cross Validation. In addition, the 
system performance in "unknown" data was evaluated by External Cross Validation 
method. 

In the proposed classification system the highest accuracy 93.33 % was achieved by 
3 Nearest Neighbors along with exhaustive search method, while the discrimination 
accuracy to the unknown data estimated 73.1 ± 3.2% by the method ECV. The features, 
which were presented the higher incidence in optimal subset of features, were the 
number of bifurcations and the mean orientation of bifurcations. 
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