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Abstract. This paper presents the current results in the detection of
segmental glomerulosclerosis by analyzing histological images of kidney
biopsies, stained using hematoxylin and eosin (H&E) or periodic acid-
Schiff (PAS) techniques. The work is part of the development of the
PathoSpotter-K system, which aims the detection of elemental lesions
in histological images of kidney. Currently, PathoSpotter-K accuracy for
detecting segmental glomerulosclerosis is 84.8% for H&E stained sam-
ples and 81.3% for PAS stained samples. Such rates are similar to that
reported for most of the analogous systems used for histological lesions
detection in other organs and diseases.

1 Introduction

The kidney diseases have a global incidence, affecting millions of people around
the world. A relevant fraction of these diseases affect the glomeruli (glomeru-
lopathies), extending throughout the nephron, which constitutes the functional
unit of the kidney. Often, glomerulopathies affect a considerable number of
glomeruli, leading to chronic renal failure.

Glomerular diseases are the third main cause of end stage renal disease in
Brazil[21], and are associated with 30%-60% of the cases of renal failure in Asia
and Oceania, and 10%-15% of the cases of renal failure in Europe and United
States of America [19].

Glomerulopathies are associated with a variety of structural changes in the
glomeruli. These changes, defined as lesion pattern, frequently combine different
elemental lesions.

A frequent type of lesion pattern is the segmental glomerulosclerosis, which
is characterized by an increase in the glomerular extra-cellular matrix, causing
the obliteration of the glomerular capillary lumen/lumina.



Segmental glomerulosclerosis is the morphological substrate of the two most
frequent glomerulopathies: Focal Segmental Glomerulosclerosis (FSGS) and IgA
Nephropathy. In both diseases, the glomerulosclerosis has a progressive behavior,
becoming global and leading to chronic renal failure [6, 1].

As in any medical diagnostic based on histological images, glomerulosclerosis
detection is strongly dependent on the pathologist’s expertise. Developments in
computational image analysis made computer-assisted diagnostic in pathology a
promising research field in medicine and computing [9, 4]. These systems became
of great interest in pathology since the beginning of histological image digitaliza-
tion and subsequent building of digital histological image libraries. Such context
made it possible to apply computer image analysis systems on searching for
histological lesions based on structural tissue patterns [9, 23]. Since then, the
computer-aided diagnosis systems have been envisaged as an important tool for
decision support and research in pathology [15].

Most of the literature on computer-aided diagnosis systems deals with cancer
related images [4] [23] [16]. There are few studies dedicated to renal histology,
such as Kato and colleagues [12], who proposed a new descriptor, referred as
Segmental Histogram of Oriented Gradients (Segmental HOG), for glomeruli
detection in kidney histopathological images, achieving a precision of 87,4%,
and Barros and colleagues [3] working on the PathoSpotter-K project, which
proposed a computational tool that achieves an accuracy of 88.3% +/- 3.6% for
automatic identification of proliferative glomerular lesions in histological images
from kidney biopsies.

In this paper, we present the current developments in the PathoSpotter-K
software, making it possible the computational detection of segmental glomerular
sclerosis in H&E- and PAS-stained kidney sections. The PathoSpotter-K system
is currently under development and aims to be a research and decision sup-
port tool for pathologists, enabling large-scale clinical-pathological associations
and training of young pathologists. PathoSpotter-K is the resulting work of an
interdisciplinary team, composed of pathologists and computer scientists.

2 Methodology

Our methodology used a classical image processing and pattern recognition ap-
proach to detect segmental glomerulosclerosis lesions in digital histological im-
ages of kidneys.




