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Survey: Implementação da digitalização de lâminas nos Laboratórios de Anatomia Patológica

Population: portuguese pathology labs

• 14 valid replies
• Is there a digital workflow in your lab? : 9 (64.3%) no/5 (35.7%)yes

• Those who reply NO:
• Anticipate that telepathology for primary diagnosis and second opinion are the major 

advantages (66.6%)
• Anticipate that costs may represent the major obstacles to digital pathology implementation 

(88.9%)
• One participant does not consider relevant to undergo digitization (11.1%)

• Those who reply YES:
• Admitted that the major alterations operated in the lab contemplated instruments (1-2 

scanners), space organization and technical staff scheduling
• All had educational opportunities regarding digital pathology
• Only 2 use the scanner for primary diagnosis, one of them does not have a LIS-scanner 

integration



The digital transformation (for primary diagnosis)

• The holistic concept of digital pathology comprehends innovative 
interventions in all areas of the pathology laboratory

• More than just a scanner
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A new methodology

in-silico reporting represents an advantage in the diagnostic process

• Digital versus analogic/optical pathology: non inferior accuracy and 
reliability even in the context of biomarker studies and clinical trials



A safe and efficient methodology 

The laboratory standards for routine diagnostics in a digital setting are 
part of the standard accreditation procedures internationally

Digital pathology is a cost-effective model with direct and parallel 
significant achievements

The usage of WSI stimulates an increment in the quality 
control measures



The main advantages of using WSIs
Digital pathology and COVID-19: with the COVID-19 crisis, many national and international agencies have revisited their 
criteria to encourage the adoption of digitalization into routine pathology

Digital pathology and the opportunity for integrating artificial intelligence (AI) into routine pathology practice

Sharing

Using the digital image to reduce the distance between 
people and maintain quality of diagnoses

Internal and external consultation of cases
Annotation of specific diagnostic doubts

Validation of staining at distance and using archived images
Pathologists and technicians work at distance



Digital transformation (2016-2020) at IPATIMUP

2019

Time line

8th July

Time line

21st October 6th November
11th November

Integration 
with LIS

Protocol 
optimization

QA 
program

Validation for 
primary diagnosis

2020

January – July 2020 July

Full 
digital



Involving the team in the process of digital transformation

Training the staff: technicians and pathologists

• Improvement /automation of the pathologist’s and 
technician’s workstations

- Equipment

- Environment

- Space management

- Workload management



Main laboratorial area (Floor 0)

Accessioning area (Floor 0)

Macroscopy and archive area (Floor -1)
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Sparing valuable resources 
Space, time, people and instruments (Lean)

The tracking system



Spare valuable resources – macroscopy room

Double ventilated hood

Island for samples management

Computer 
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reader
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storage



Change attitude early in the flow - embedding

✓ Fragments as close as 
possible to each other and 
centered on the 
embedding mold;

✓ Always include in such a 
way as to create less knife 
resistance to avoid 
artifacts;

✓ Respect the side margins of 
the embedding mold;

✓ One by one.





Modifications in the lab work

• Adapting to “full charge” schedule keeping with TaT (daily scanning)

• Validated 20x rapid magnification scanning protocol followed by quality 
control in the screen of the LIS for all scanned slides



Scanner performance control

• Technical verification of 100% of digital images



1GB network LIS centered

Intel(R) Xeon(TM) Gold 5120 @ 2.20GHz processor, 96GB of memory, a 240GB SSD disk for 64 bit OS, 960GB SSD for SWAP 

and a 2TB mechanical disk to local storage that gathers the images, convert them and then stores 
these slides in the CaseCenter server (Intel(R) Xeon(TM) E3-1270 v6 @ 3.80GHz, 24GB of RAM, 2x 240GB SSD for 64 bit OS in RAID 1, and 

20TB mechanical disk, from 3DHISTECH).

Storage - 220TB storage that can scale up to 960TB (fast and 
slow disks, images are not erased after diagnosis)

3DHISTECH (viewer) is integrated with LIS (SISPAT)

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-K322BH 4K, 32”, 
touch screen. 



QA program and tissue control bank



Standardization
Tissue control bank

PD-L1 (Lung) TMA



All issues are amplified in the digital image

• Navigation changes

• Ergonomics and 
environment modifications

• Two tracks' observations 
(training)

• Quality triageMultilayers and transparency are lost

Optical Digital



Artifacts



Results

• Staff

14 pathologists

4 internal/10 external

8 using DP/6 not using DP

10 technicians

5 administrative

• Production

• 30 000 samples/year

• Paraffin blocks 40 000

• Slides 60 000 (plus external sources)

• Histology, cytology, histochemistry
(both types), immunohistochemistry,
in situ hybridization (dark and bright
field) & immunofluorescence

• Turn around time: 2 days

Cytology
Consultation cases

Telepathology model
Less than 10 cases/month



Results

No impact in the quality of the diagnoses produced (external QA program)
No impact in the quality of the laboratory product (internal QA program) – 98.8% good WSIs
Turn-a-round time was kept after the digital transformation with the same amount of personnel

Scanner performance control – monthly statistics
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Adopting the digital workflow

• Choose the scanner
• Validate WSI for clinical usage and optimize the digital navigation for diagnosis
• Establish data retention policies and a digital archive



Adopting the digital workflow

• Evaluate the result of the transformation

• Prepare the next step – the digital transformation is just the beginning



The acknowledgement of all data embedded in a simple tissue section stained by 
haematoxylin-eosin obtained by AI techniques represents a true epistemological 

transformation

Computed aided diagnostic tools, tools for staging or extracting other morphologically-based 
prognostic relevant data

Research opportunities for understanding the disease  - identifying a causal agent of a disease or 
a pattern of disease

Algorithms that predict molecular biomarker status with relevance to select therapy

Quantification

Taxonomy

Markers



Serag A et al. Front. Med. 2019. 6:185.

Digital pathology 
(holistic concept)

Full digital (100%)
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