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(57) ABSTRACT

The invention provides an automated method of single cell
image analysis which determines cell population statistic,
applicable in the field of pathology, disease or cancer
diagnosis, in a greatly improved manner over manual or
prior art scoring techniques. By combining the scientific

advantages of computerized automation and the invented
method, as well as the greatly increased speed with which
population can be evaluated, the invention is a major
improvement over methods currently available. The single
cells are identified and displayed in an easy to read format
on the computer monitor, printer output or other display
means, with cell parameter such as cell size and staining
distribution at a glance. These output data is an objective
transformation of the subjective visible image that the
pathologist or scientist relies upon for diagnosis, prognosis,
or monitoring therapeutic perturbations. Using our novel
proposed technology, we combine the advantages provided
by the clinical standard tool of flow cytometry in quantifying
single cells and also retain the advantages of microscopy in
retaining the capability of visualizing the immunoreactive
cells. Unlike flow cytometry however, the invention uses
commonly available formalin fixed immunostained tissue
and not fresh viable cells. To accomplish this aim, we resort
to new and improved advanced image analysis using a
unique, useful, and adaptive process as described herein.
The method uses multi-stage thresholding and segmentation
algorithm based on multiple color channels in RGB and HS
I spaces and uses auto-thresholding on red and blue channels
in RGB to get the raw working image of all cells, then
refines the working image with thresholding on hue and
intensity channels in HS I using an adaptive parameter
epsilon in entropy mode, and further separates different
groups of cells within the same class, by auto-thresholding
within the working image region. The Immunohistochem-
istry Flow cytometry (IHCFLOW) combination results in a
new paradigm that is both useful, novel, and provides
objective tangible result from a complex color image of
tissue.
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FIG. 2
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