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Performance & Goal of Digital Pathology

A Prepare & supervise tissue (sample) preparatic
A Acquire, digitize & analyze tissue data (images
A Extract image content information

A Combine with external information

A Generate the appropriate diagnosis

A Assure specificity & sensitivity of diagnosis

A Release diagnosis for clinical action

A Include action data in external information.



Tissue; based Diagnosis Information Sources

A Genes (DNA, chromosomes)

A Macromolecules (Proteins,
Galecting

A Individual cells, cellular
compartments

A Cellular Sociology

A Function Entities

A Organ

A Inter-organ pathways o i e
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Diagnosis types
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A Prognosis estimation (quantitative
Immunohistochemistry)

A Therapy advices (quantitative
Immunohistochemistry, gene analysis,
predictive diagnosis)

A Risk estimation (array technique):
disease risk prior to manifestation




Analyses In Tissudased Diagnosis
present Stage

Primary Diagnosis

A CTc X-Rayc NMR Location, Size, TNM
A Cytology, Aspiration  Cell Type, Organisms, Gene
A Biopsy & Cellular Sociology
A Surgical Specimen & pTNM
Follow up
Liquid Biopsy Autopsy
CT¢ xRayc NMR Seldom! Diagnosis
Cytology, Aspiration Confirmation.

Biopsy



Tissue; based Diagnosis requires
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A Recognition / analysis of image
structures

A Future oriented derivatives
progress, self healing, etc.)

A Communication standards

A Action according to medical
experience & natural laws.
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Detailed Performance of Tissgéased Diagnosis

Recognition / Analysis of Image Structures

Image acquisition (CT, Virtual Slide)

Image Standardization (Color, Intensity, Gray Value Distribution)
Image Content Information (Object, Texture, Chaos, Primitives)

Future oriented derivatives

Association with external Information

Information Transformation in Diagnosis & Action (Therapy)
Projection in thermodynamic coordinates

Communication Standards

DICOM, TNM, WHO Classification

Deep Learning Systems

External Quality Assurance Systems (Best Practice, Guidelines)

Actions according to natural Laws

Reproduciblility, Self Regulation, Life Cycle Analysis
Simulation, Repair Algorithms, environmental Interaction
Structure Modification (artificial Genes).



By application of externainformation
Inter-activedigital pathology
& @ LJdzNERdnterk) Yhforen&tion analysis
measuremenk automatedda predictive) diagnosis
By both (external& image content information)
automated scores screening quality assurance



Content Iimage analysis algorithm

A Define basic structures (vessel, cell, nucleus)
A Analyze weights and spatial distances

A Use neighborhood conditionoronoi, Delaunay) for
tessellation

A Compute derivatives (structural entropy, weighted
graphs, symmetries, chaos distance, hot spots)

A Compute higher order structures and corresponding
weighted graphs

A Select most significant weights

A Use self learning strategies for dynamic adjustment,
replace extern knowledge by open feedback.



Examples of algorithms to evaluate image content
analysis

A: Objectanalysis
(pleural effusion)

B: Tissuemicroarray
stereology

C:Structureanalysis

D: Textureanalysis

E: Image primitives




