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Abstract. Purpose of this study is to develop an image analysis methodology for breast cancer diagnosis based
on three types of features on microscopy tissue dides. Material and Methods: Tissues from thirty breast cancer
biopsies were stained by Haematoxylin and Eosin. Cases were assessed for their histological tumour grade (1, 11
or 111) by an experienced histopathologist. Initially, tissue slides were digitized and images were segmented in
order to distinguish nuclei from background tissue. The segmentation was based on second-order edge detection
algorithm followed by a morphological filtering. Three types of features were calculated a/morphological from
nuclei, b/textural from nuclei and c/structural from tumour’s regions. Following, a pattern recognition system
was designed, trained and evaluated to specify the feature combination that discriminated best the three grade
classes. Results: The proposed image analysis methodology achieved 73%, 86%, and 81% overall accuracies
for each of the three types of features respectively, in predicting histological tumour grade. Combining
morphological, textural and structural features the systems accuracy improved to 93%. Conclusion: The
integration of structural, morphological and textural features from malignancy regions may provide meaningful
information related to histological tumour grade in the diagnosis of breast cancer.

REFERENCES

[1] Jemal, A., Siegel, R., Ward, E. et al., (2009), "Cancer statistics, 2009", CA Cancer J Clin, 59, 225-49.

[2] Tabar, L. and Dean, P. B., (2008), "Thirty years of experience with mammography screening: a new
approach to the diagnosis and treatment of breast cancer”, Breast Cancer Res, 10 Suppl 4, S3.

[3] Who (2006) Guidelines for management of breast cancer, in: Organization, W. H. (Ed.).

[4] Fitzgibbons, P. L., Page, D. L., Weaver, D. et al., (2000), "Prognostic factors in breast cancer. College of
American Pathologists Consensus Statement 1999", Arch Pathol Lab Med, 124, 966-78.

[5] Stewart, Bernard W. and Kleihues, Paul, (2003), World Cancer Report, IARC Press, Lyon.

[6] Petushi, S., Garcia, F. U., Haber, M. M., Katsinis, C. and Tozeren, A., (2006), "L arge-scale computations on
histology images reveal grade-differentiating parameters for breast cancer”, BMC medical imaging, 6, 14.

[7] Ddlton, L. W., Pinder, S. E., Elston, C. E. et al., (2000), "Histologic grading of breast cancer: linkage of
patient outcome with level of pathologist agreement”, Mod Pathol, 13, 730-5.

[8] Doyle, Scott., Agner, Shannon., Madabhushi, Anant. , Feldman, Michael. and Tomaszewski, John., (2008),
"Automated Gland and Nuclei Segmentation for Grading of Prostate and Breast Cancer Histopathology",
| EEE International Symposium on Biomedical Imaging (ISBI), Paris, France.

[9] Gil, J, Wu, H. and Wang, B. Y., (2002), "Image analysis and morphometry in the diagnosis of breast
cancer", Microsc Res Tech, 59, 109-18.

[10] Lee, Kyoung-Mi and Street, N., (2003), "An adaptive Resource-Allocating network for automated
detection, segmentation and classification of breast nuclei topic area: image processing and recognition”,
| EEE Transactions on neural networks 14, 680-687.

[17] Weyn, B., Van De Wouwer, G., Van Dagle, A. et a., (1998), "Automated breast tumor diagnosis and
grading based on wavelet chromatin texture description”, Cytometry, 33, 32-40.

[12] Kostopoulos, S., Glotsos, D., Cavouras, D. et d., (2009), "Computer-based association of the texture of



V. Kassis, S. Kostopoulos, D. Glotsos, P. Panagiota, and D. Cavouras

expressed estrogen receptor nuclei with histologic grade using immunohistochemically-stained breast
carcinomas’, Anal Quant Cytol Histol, 31, 187-96.

[13] Wolberg, W. H., Street, W. N. and Mangasarian, O. L., (1999), "Importance of nuclear morphology in
breast cancer prognosis’, Clin Cancer Res, 5, 3542-8.

[14] Gonzalez, R. C. and Woods, R. E. , (1992), Digital Image Processing, Addison-Wesley,

[15] Loukas, C. G., Wilson, G. D., Vojnovic, B. and Linney, A., (2003), "An image analysis-based approach
for automated counting of cancer cell nuclei in tissue sections’, Cytometry A, 55, 30-42.

[16] Haralick, Rm., Shanmugam, K. and Dinstein, I., (1973), "Textural features for image classification"”,
| EEE Transactions on Systems, Man and Cybernetics, 3, 610-621.

[17] Galloway, M. M., (1975), "Texture Analysis Using Grey Level Run Lengths', Computer Graphics and
Image Processing, 4, 172-179.

[18] Kolles, H., Von Wangenheim, A., Rahmel, J., Niedermayer, I. and Feiden, W., (1996), "Data-driven
approaches to decision making in automated tumor grading. An example of astrocytoma grading”, Anal
Quant Cytol Histol, 18, 298-304.

[19] Theodoridis, S. and Koutroumbas, K., (2003), Pattern Recognition, Elsevier, San Diego.

[20] Specht, D., (1980), "Probahilistic neural networks", Neural Networks, 3 109-118.



