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Background: High throughput screening through tissue

microarray (TMA) analysis has begun to revolutionize the " g q
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markers in breast cancer. A major limitation in this

approach has been the fact that TMAs are interpreted

manually with resulting interobserver, intraobserver and

fatigue errors. A second limitation in TMA analysis is the

prolonged time it takes for the evaluation to be completed. BACKGROUND OF TMAs SCANNING OF TMAs CARCINOMA CELL IMAGE SELECTION
A third limitation is sampling error since each patient

sample is limited to a single tissue core. Pathologists have also had to deal with the high

throughput revolution which has taken center
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on the imaging of a specific nuclear, cytoplasmic or
membrane marker, eg., estrogen receptor (ER-a) B
combined with TMA scanning, automated TMA
interpretation was carried out.

SPECIFIC RECOGNITION ALGORITHMS (SRAs)

Results: Using novel ERAs based on clustering of tumor
cells (pixel luminosities and densities) and mathematical
formula (the Gaussian kernel), the shape of the tumor
nuclei derived from their elongation ratio (ratio of long to
short nuclear axes) and the size of the tumor nuclei,
breast carcinoma cells could be identified and
distinguished from background stroma and tissue
artefacts from their scanned tissue core digital images.
Using SRAs, which detect pixel colors and intensities for
selective  immunomarkers, eg, ER-a, immuno- o Mksdloy o Up b ealg:
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cytochemical staining of only the breast carcinoma cells
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eliminating interobserver, intraobserver and fatigue errors.
This automaticity of TMA interpretation fostered the
creation of expanded TMA where 10 cores instead of 1
were created from each patient and used to manufacture
an expanded TMA. Automated interpretation of this
multiplex TMA increased marker accuracy 5X while
maintaining speed / reproducibility of interpretation.

ERAs AND SRAs WORKING IN TANDEM

* TMAs standardize target evaluation

Discussion: Although this study used ER-a nuclear
immunoreactivity as a prototype breast carcinoma marker,
virtually any prognostic or predictive marker manifesting
nuclear, cytoplasmic or membrane signals can be
. - . . N ) ARTIFACT REMOVAL
investigated by this combinatorial imaging approach Artifacts are usually very large and have a different type of
utilizing ERAs and SRAs to fully automate breast cancer texture than cells )
TMA int tati Th d t f this i d d We have found that the red plane of the image can be used to

Interpretation. € advantages o IS Improved an distinguish artifacts from cells
rapid method of TMA interpretation may allow for the To date, because of their manual We will use a technique called the distribution of luminosity to
identification and validation of newer predictive and interpretation TMAs really have been a determine if given pixels belong to artifact or not.

concept which is “Back to the Future™.

prognostic markers of breast cancer.




