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I. INTRODUCTION

Inflammatory Bowel Diseases (IBDs) are characterized by chronic inflammation of the gastrointestinal tract, principally the colon and small intestine. The routine diagnosis of an IBD is based on biopsy; where a tissue is removed from the suspected organ and examined by the pathologist under a microscope. A biopsy of an affected colon tissue may show abnormalities in its histological structure. The morphological features of the intestinal glands are significant indicators for the severity of the disease. In order to introduce these morphological features, gland detection is a necessary step ahead. For this purpose, most of the existing methods use replicated classifications of color [1], texture [2], or graph [3] features. In this work, we present a new graph-based technique and morphological mesh filtering transformations for intestinal gland detection. Section 2 presents an overview of our method and section 3 presents the results and the limitations of this approach.

II. MATERIALS AND METHODS

One of the most distinctive properties of a gland is that they usually exhibit a closed shape structure surrounded by a layer of epithelial cell nuclei. Compared to the connective tissue, the inner area of an intestinal gland doesn't contain nuclei, being composed of cytoplasm, goblet cells, Based on these observations, we propose a novel graph approach to distinguish the structure of an intestinal gland from the rest of the tissue. For this purpose, a biopsy tissue image is first decomposed into sets of points, associated to different tissue components. Furthermore, we use their distribution characteristics in order to determine the locations of gland structures.

II.1. Image decomposition

One of the most widely used routine-stains in histopathology is the Hematoxylin and Eosin (H&E). In a typical image of a H&E-stained colorectal tissue, there are mainly three colour groups of pixels. The nucleus pixels have dark purple colour, whereas the cytoplasm and stroma pixels have varying degrees of pink, and lumen pixels are white. Hence, the pixels of an image are quantized into three clusters with the k-means algorithm.

II.2. Node identification

In order to set up nodes to lead the graph reconstruction, we need first to translate the color class information to node information. For this purpose, a grid is placed on the resulting segmented image. For each grid entry we calculate the ratio of pixels belonging to a color class to the size of the grid entry. If this ratio is higher than a threshold then a node is set within the grid entry.
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  Figure 1: (a.1) connective tissue, (a.2) crypt and (a.3) blood vessel. (b) Red: lumen. Yellow: goblet cells. Blue: epithelial cell nuclei. Green: immune system cell nuclei. Pink: cytoplasm. Purple: stroma.