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POSSIBILITY FOR FAST AND PRECISE 
ANALYZING

the combination of

increase of ICT 

computer power

high-quality of digital 
cameras 

whole slide 
scanners 

development of 
image tools 

analysis

different 
field of 
medicine



IMAGE ANALYSIS 

using algorithms 
to extract 

information from 
digital images

involves different 
types of 

techniques

the goal of most 
applications is to 

extract 
quantitative 

information from 
images

Astronomy Medicine Archeology Technology 



MEDICAL STUDENTS IN THEIR PRACTICE 
Aims: observe the 
benefits of learning
morphological cell 
image analysis

course of cytology 
and histology

free downloaded 
software (Digimizer, 
Image tool ets.) 



COMPARATION

Subjectivity (analysis “on foot”)

involves the 
risk for 
human 
errors 

Subjectivity in 
interpretation of 
the results and 

report

Image tools analysis 

provide 
additional 
automatic

fast 

reproducible 
analyses 

accurate 
diagnosis

quantitative and 
qualitative data 

approve the presence, 
extent, size and shape 
of these structures as 
a indicators for early 

diagnosis



APPROPRIATE IMAGE TOOLS ANALYSIS IS DEPENDENT

of the aim 

field of the 
study

competitive 
of 

researchers

computer 
programming

image 
analysis 

expertise

cost

image 
analysis 
methods  

previously 
procedures 

steps

such as tissue 
collection

fixation

Processing

embedding



THE GOAL OF IMAGE ANALYSIS
to increase the 

amount and quality of 
data 

providing 
quantitative 

measurements of 
histologic features

define of cells or 
cellular 

quantitative 
information relevant 

to some of the 

diagnosis can be the 
size, morphology and 

irregularity 
distribution of cells, or 
the ratio of cells as a 

diagnostic biomarker

nuclear area and 
shape

nuclear/cytoplasmic 
ratio

automated mitotic 
detection carry 

prognostic value 
independent of 

other informations



MEDICAL STUDENTS IN THEIR PRACTICE 

Applications of 
whole-slide 

imaging 

rapid 
transmission of 
the data basis

for 
consultations 

Collaborations standardization 
distribution of 
the materials 
for education

tissue 
specimen 
archiving

image analysis 
of histologic 
specimens



histologic tissue sections can be created

placed on web servers

made available to the entire student population

in medical training and practice in histopatology

creates unique learning opportunities 

evaluation of histologic specimens on screens

increases interactions between students 



MATERIAL AND METHODS



that allows precise 
manual 

measurements 

https://digimizer.en.downloadastro.com/download/


RESULTS

Measurement 
tools

mesurments of  the lengths of  human lymphocites



MESURMENTS OF THE CENTER AND CALCULATE CHARACTERISTICS
OF HUMAN LYMPHOCITES

object 
detection 

measurement 
of perimeter 

and area

Examples of different magnifications of a histological sample



NUCLEAR/CYTOPLASM RATIO IN HUMAN LYMPHOCITES

Measurements list

cell morphology, size, dimensions, 
esspecially nuclear/cytoplasm 

ratio

displays statistics (n, mean, SD, 
minimum and maximum)





IMAGE ANALYSIS SOFTWARE COMMERCIALLY AVAILABLE

AFNI - Software for Analysis of Functional 
NeuroImages

Bio7 - Ecological Modeling, Scientific Image Analysis, 
and Statistical Analysis

BioImage Suite - Integrated Image Analysis Software 
Suite of Yale University

BioImageXD - Analysis, Processing, Visualization of 
Multi-Dimensional Microscopy Images

CellProfiler - Cell Image Analyis Software Developed 
at the Broad Institute

Crystal Image - Software Program for Image 
Processing and Analysis

CVIPTools - Software Package for Exploration of 
Computer Vision and Image Processing

FSL - Library of Analysis Tools for fMRI, MRI, DTI Brain 
Images

Icy - Open Community Platform for Bioimage 
Informatics

Ilastik - Interactive Image Classification, Segmentation, 
and Analysis

ImageJ - Java Tool for Image Processing and Analysis

IMAL - Image Measurement and Analysis Lab

KNIME - Data Analytics, Reporting, and Integration 
Platform

NEFI - Tool for Network Extraction From Images

https://afni.nimh.nih.gov/
https://bio7.org/
https://medicine.yale.edu/bioimaging/suite/
https://www.bioimagexd.net/
https://cellprofiler.org/
http://www.haidekker.org/cimage/
https://cviptools.ece.siue.edu/
https://fsl.fmrib.ox.ac.uk/
http://icy.bioimageanalysis.org/
https://www.ilastik.org/
https://imagej.nih.gov/ij/
https://www.randombio.com/imal.html
https://www.knime.com/
https://nefi.mpi-inf.mpg.de/
http://imagej.nih.gov/ij/
http://fiji.sc/Fiji


collection
of 

teaching
quality

specimen

objective
measures

for
research

end points

quantificati
on of sub-

cellular 
data, e.g., 

nuclei, 
cytoplasm, 
membrane

quantitative 
and 

qualitative 
assessment 

very important 
for medical 

students in the 
advance course 
of their study 

program

standard 
method for 

defining 
morphologic 
changes in 

the cells and 
tissuues

can identify 
potential 

clinical 
biomarkers

confirm the 
diagnosis




