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Introduction to Digital Histopathology




Histopathology and Digital
Histopathology
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Figure: Taken from [5]
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Tissue examples

Sl

(a) Hematoxylin and Eosin (H&E) (b) Immunohistochemical staining (c) Tissue microarrays (TMAs)
(IHC)

Figure: Examples of histopathological image data. Taken from [4, 1]




Current Research Topic

® Dataset containing pairs of neighbouring
tissue sections.
* One stained with H&E.

* The other stained with IHC
targeting the Ki-67 protein.

® Ki-67 is used to calculate the proliferation
index.

® (ozl: Develop a model to predict the
proliferation index directly from H&E
images.

Figure: Taken from [3]



Raw Data

® The dataset contains 168 WSIs with a

total size of 563 GB (& 3.5 GB per WSI). ? * "

® Separate H&E-stained tissues from one
another.

® Map the Ki-67 index onto the
H& E-stained tissue (image registration).

° : How can the dataset be
processed as efficiently and automatically
ible? Figure: Example of a raw WSI pair
as possible’ stained with H&E and IHC
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Data Preprocessing Pipeline




The proposed pipeline
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Tissue Separation

Separate the tissues in one WSI
into individual images. N L

Filter unwanted artefacts from
the areas surrounding the tissues.

.
.
® Both stages use deterministic, basic . B .

-

image-processing techniques. L
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Proliferation index estimation and
Image registration

1. A QuPath script estimates the o
proliferation index on IHC-stained tissues F s 1
T F o T

and creates a proliferation-index mask.? S &

(a) Proliferation index estimation

2. The IHC-stained tissues are then
registered to the corresponding
H&E-stained tissues using the Python
library VALIS. .

3. The same image transformation is applied
to the proliferation-index mask. * y

?The method was designed by Patrik Istvanko et al. and is to (b) Image registration
be published soon. ge regl
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Tissue Tiling

1. . Divide the input tissue images into small images called tiles
(for example, 256 x 256 pixels).

2. : Filter out unwanted regions (background, blur, artefacts,
etc.) [2].

3. : Match corresponding tiles in the tissue images and the

proliferation mask. Remove any tiles that do not match.
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Future Work

® Train models on the preprocessed data.
® Try different preprocessing parameters (for example, tile size).

® Analyze identified deficiencies and address them in the pipeline.



Thank you for your attention!
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