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Learning objectives

- To understand the technical challenges in building a high -
quality whole slide image

- To learn about quality and production control in a digital setting

- To envision how can the digital product impact on the 
computational pathology outputs
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is a process that entails the implementation of procedures at the pathology departments 
ultimately aiming to produce high-quality whole slide images (WSIs) for diagnosis.

Digital transformation of pathology 
(Digital pathology)



127 laboratories

Å 52 Asian and 75 European

Å 72 with digital pathology (38 Asian and 34 European)

44% maintain the microscope due to lack of quality of WSIs

47% have pathologists doing quality triage of WSIs

29% record the scanning error rate

57% do not validate their scanning protocols



Digital navigation



Navigation conditions change

Å Navigation changes

Å Ergonomics and 

environment 

modifications

Å Colors and intensities 

change

Å Multilayers and 

transparency are lost

Optical Digital



All issues are amplified in the digital image



???Only visible in WSI???

Active surveillance of the quality of the lab work and tracking of possible interferences

Quality triage before the pathologist workstation



Understand the limits of good practice

Consultationcase  
receptorlabsection

Consultationcase  
sendinglabsection



Understand the limits of good practice
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sendinglabsection



100%Digital
(tissue)

The holistic concept of digital pathology comprehends innovative 
interventions in all workstations of the pathology laboratory, as 
well as before and after the analytic process.

Pre-analytic 
optimization Analytics automation 

and control
Post-analytic
surveillance

Beyond scanning, transcending the perfect whole slide image
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Adopting the digital workflow

Å Get to know the possibilities 
of your LIS/LIMS and 
informatic resources

Å Instal a reliable tracking 
system

Å Design a quality control 
program mapping the 
necessary quality control 
checkpoints

Å Invest in a good production 
control design





Macroscopy 2 fragmentsof adipose tissueof the sametype andsize, 3µm cut
IHC ςTTF1
P1000, 20x routine scanningprotocol
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efficiency
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(Internal data, by Catarina Eloy)



Inking breast cancer 
biopsies

(Internal data, by Catarina Eloy)





Embedding 1cm2 tissuedividedin 4 fragmentsof similar size, 3µm cut, H&E
P1000, 20x routine scanningprotocol

A

B

Macro
Scanner 

detection
Digital slide

Optimize 
navigation

Spare 56% 
digital 
archive

Decrease
127% 

scanning 
area

Increase 
scanning 

speed 25%

Embedding

Scanningarea: 94kx102k px
Time to scann:49 sec

File size: 727Mb

Scanningarea: 84kx46k px
Time to scann:39 sec

File size: 466 Mb

(Internal data, by Catarina Eloy)



Cutting

Macro

Scanner 
detection Digital slide

1cm2 tissuedividedin 4 fragmentsof similar size, H&E
P1000, 20x routine scanningprotocol

B

Embedding

3µm cut

5µm cut

Scanningarea: 84kx46k px
Time to scann:39 sec

File size: 466 Mb

Scanningarea: 91kx48k px
Time to scann:45 sec

File size: 504 Mb

Increase 
scanning 

speed 15%

Decrease 
8% digital 
archive

Efficient 
workflow

(Internal data, by Catarina Eloy)





Coverslipping



Staining

Macro

Scanner 
detection

Digital slide

1 fragmentof inkedblackadipose tissue, IHC S100
P1000, 20x routine scanningprotocol

OptimizedIHC

Wild IHC

Scanningarea: 50kx40k px
Time to scann:20 sec

File size: 140 Mb

Scanningarea: 97kx174k px
Time to scann:138 sec

File size: 776 Mb

Increase 
scanning 

speed 
590%

Decrease 
454% digital 

archive

Decrease 
401% area

(Internal data, by Catarina Eloy)



Permanent control of all slides
TMA production from clinical purposes

IPATIMUP, PD-L1 (Lung) TMA
(Internal data, by Catarina Eloy)



Tissuecontrolbank

ÅEstablishment of patterns of reaction

ÅSearch for stability of the staining aiming to standardization

ÅPrevent modification after new lots of reagents/instruments/conditions

ÅBank of donor blocks that feed well designed TMAs

ÅEach TMA is conceived to control one or more stains

ÅAll slides carry a routine TMA copy (+/-)

ÅAll stains are verified with a validation TMA when hard changes occur



Tissuebankat IPATIMUP

Å2207 donor blocks

Å15 validation TMAs (20-94 cores)

Å72 routine TMAs (2-5 cores)
ÅHistochemistry ς18
ÅImmunohistochemistry ς51
ÅFluorescence - 3

0.0

0.5

1.0

1.5

2.0

1 2 3 4 5 6 7 8 9 10 11 12

% of IHC repetitions - 2022
%

Surveillance of IHC quality

(Internal data, by Catarina Eloy)
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Scanning quality control

DIGITAL & QUALITY are two faces of the same coin

2022

Re-scann(% of cases)

Needglassslide
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Not gooddigital image
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Measure of efficiency

Measure of trust

Measure of quality of the glass slide

(Internal data, by Catarina Eloy)



Confortable& safe navigation
1GB network LIS centered

Lowpowerview
&

Highpowerview

Storage - 220TB storage that 
can scale up to 960TB

Dell Precision Tower 3620 equipped with an 
Intel(R) Core(TM) i7-6700 CPU @ 3.40GHz, 8GB 
of RAM, ST500DM002-1SB10A ATA Disk with 

466GB and a NVIDIA Quadro M2000 with 4GB.

The workstation has two monitors, one Sharp 
PN-Yонн.I пYΣ онέΣ ǘƻǳŎƘ ǎŎǊŜŜƴ



Evaluation of the result of 
the digital transformation

Return of the investment
2022

Å Maintenance of the space, people and 
instrument numbers

Å Maintenance of the excellent results in the 
external quality control programs

ÅImprovements in the internal quality control 
program

Å10-20%improvement in the turnaround time

ÅFlexible scheduling with the possibility to work 
at distance

ÅPaper free lab



Time matters

Å Turnaround time is a measure of quality

Å If turnaround time is increased maybe, you are not carrying a full benefit to the
patients

Å Keeping with the turnaround time contributes to increase trust in the process

Å Turnaround time may be kept after the digital transformation with the same
amount of personnel provided that the workflow is carefully optimized (Lean
approach: identify bottle necks, continuous loading, scanning during the day)



Digital transformation at IPATIMUP
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Lean methodology

BeforeLean

Á Maximize efficiency

Á Improving turnaround time



Initial VSM

33

kaizen
kaizen

kaizen kaizen

Value Stream Mapping 



Standardization of the lab product and automation

Å Fast processing

Å Automatic embedding

Å Continuous staining

Å TMA control bank

Å Accelerated and high-quality scanning



Interference of the lab product in the performance of AI

Increment in tissue thickness leads to:

Å 13.7% decrease in nuclei
Å Fewer complex textures
Å Intensity decreased by 30.4% at the nuclear level 
ÅWSI contrast exhibited an increase of 92.6% when transitioning from 0.5 to 10 ˃Ƴ

These findings demonstrate that variations in tissue thickness can obscure or alter the appearance of biological 
signals, complicating both visual diagnostics and computationally extracted features.



Reporting AI at IPATIMUP

Å2 years use in synergy

ÅSelect the team (pathologists & technicians)

ÅWorkflow changes

ÅParallel control - (HE+IHC+AI)

ÅSpecific quality control 

ÅPlatform downtime

ÅDiagnosis agreement

ÅReporting design

(Internal data, by Catarina Eloy)



Reporting AI results



Evaluation of the 
result of the digital 

transformation

Return of the investment
2025

100 000 WSI/year
5 years 

Å Incrementin space, people and instruments 

Å Automation and standardization

Å Maintenance of the excellent results in the 
external quality control programs

ÅImprovements in the internal quality control 
program

Å>50%improvement in the turnaround time

ÅFlexible scheduling with the possibility to work 
at distance

ÅIntroduction of AI towards precision medicine

ÅTeaching tool

ÅPaper free lab



Investing on the digital transformation

Eloy et al, 2025, Digital transformation of

pathology ïthe European Society of

Pathology expert opinion paper



Thank you


