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Abstract

Those who are dedicated to the analysis of structural changes in tissues have tried, over time, to seek
increasingly "more rigorous" methods to be able to detach themselves from the merely observational and
subjective. That is, leaving aside the semi-quantitative scores based on scores that are given to the lesion in a
tissue according to its degree of severity. The argument is that the final injury score will depend more on the
subjectivity and experience of the observer.

With the advent of digital images and programs for their analysis, the application of numerical methods for
estimating changes in tissues was greatly facilitated. With them we do not completely suppress the observational,
but, to a large extent and if we are rigorous, we can significantly reduce its influence. Thus, in two-dimensional
images, we can make direct measurements such as the diameter and length of a gland, its surface, etc., always in
previously calibrated systems. We can also estimate the dimensions of structures that are part of a tissue and the
spatial relationships between them based on a two-dimensional image. In this case we will use stereology, which
uses simple mathematical formulas, but is very time consuming for analysis.

Now, structuralists have realized that the normal components of a tissue or a cell maintain certain spatial
relationships and proportionality to each other, which also defines their shapes and textures (complexity),
constituting the characteristic histological images of a kidney, liver, uterus, etc. Both the pathology and the
functional adaptations alter these normal relationships, which wanted to be estimated through the application of
the fractal dimension. The justification is that, when faced with a certain insult or stimulus, the tissue or organ
responds "in toto”, not one part yes and another no. The single measurement of diameters, surfaces, etc., while
complementary, was always thought to be incomplete because we were missing those changes in the
relationships between tissue components or from one cell to another, which provide important additional
information.

Troubleshooting
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Histological sections of 0.3 to 0.5 um are obtained and stained with hematoxylin and
eosin.

Each histological section is photographed in contiguous and successive fields with a
total magnification of 100X, obtaining a certain number of digitized images that constitute
the map of the tissue surface under study.

The images obtained must be in ttif format with a dimension of 1280 x 960-pixel; 5254
dpi horizontal and vertical resolution; 3-unit resolution and 24-bit depth. Each image was
processed prior to fractal analysis, using ImagedJ image analysis software, included the
FracLac plugin (NIH, Bethesda, Maryland, USA).

The images were transformed into binary images, to later be applied an edge filter that
detect local changes of intensity in the image.

Edges typically occur on the boundary between two different regions in an image and
the detection of these define a drawing line.

Important biological information can be extracted from the changes detected in the
edges of tissues images obtained during a pathological process (e.g., corners, lines,
curves, etc).
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