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The future of
pathology is

digital

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



Digital transformation (2016-2020) at IPATIMUP

2019

Time line

8th July

21st October 6th November 11th November

Integration 
with LIS

Protocol 
optimization

QA 
program

Validation for 
primary diagnosis

2020

January –
July 2020

July

Full 
digital

2022

11th October



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. 



Scanning 100 000 slides per year

Revisiting the operations at the pathology lab



All issues are 
amplified in the 

digital image

Puff! Only 2% for me!



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

??? Only visible in WSI???



Quality triage before the pathologist workstation supported by more than 800 hours of training/year

Understand the limits of good practice and prepare the usage of quantification methods



Change the attitude early in the workflow

 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





Tissue control bank

Donnors archive









Surveillance of the scanning quality Not acceptable

Acceptable

Good

The scanning process implementation increases the quality control measures
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Quality & Digital
are two faces of 
the same coin

Pathologists deserve to work with best-quality material

There are no sceptical pathologists – there are inadequate whole slide 
images and navigation conditions

There is no need to remove the microscope – there is the need to provide 
conditions so that pathologists prefer to navigate the digital environment

IPATIMUP: 80% of the surgical pathologists work in the digital environment, independent of the age; the 
remaining 20% work outside the institute and do not have conditions adequate to do digital navigation

Low power view



The main advantages of using WSIs

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

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



Introducing 
computational 

pathology



Challenging Paige Prostate Software

Table Cohort characteristics (selected from IPATIMUP files during 7 months of 2021)

Age (median [P25-P75]) 69 [61-74]

Total slides (41 patients) 105

Negative for prostate cancer 66 (62.86%)

Positive for prostate cancer 39 (37.14%)

Histological type

Acinar adenocarcinoma 39 (100%)

Group grade

1 19 (48.72%)

2 8 (20.51%)

3 5 (12.82%)

4 2 (5.13%)

5 4 (10.26%)

Not applicable 1 (2.56%)

P25, percentil 25; P75, percentil 75

Series of consecutive prostate core-needle biopsies 
with immunohistochemistry tests (double p63 and racemase)

Primary diagnosis setting: observation of WSIs 
acquired by P1000-3DHISTECH using a validated 
protocol 0.243um/pixel, under a 32’’ monitor



Design of the assay – synergic based usage

• Observers: 4 general pathologists with at least 2 years of experience and at least 1 year working under the 
digital environment

• Phase 1: regular reporting using Case Viewer/3DHISTECH and recording data in EXCEL file

• Washout: 2 weeks

• Phase 2: reporting using FullFocusTM assisted by Paige Prostate Software (Paige Prostate Detect & Paige 
Prostate Grade & Quantify) and recording data in EXCEL file

• Ground Truth: Total agreement between observer or adjusted by 2 senior pathologists (9 and 12y)

IHC

IHC

2nd

Opinion

2nd

Opinion



Performance of Paige Prostate wile supporting diagnosis

• Similar accuracy, intraobserver concordance, sensitivity and specificity

Table  Diagnostic accuracy and intraobserver concordances 

 Diagnostic accuracy p Diagnostic 
intraobserver 
concordance1 

Phase 1 Phase 2 

P1 93.33% 91.43% >0.999a 98.10% 
(0.961) 

P2 94.29% 94.29% >0.999a 100% 
(1.000) 

P3 95.24% 94.29% >0.999a 99.05% 
(0.981) 

P4 97.14% 95.24% >0.999a 98.10% 
(0.958) 

Global 95.00% 93.81% >0.999a 98.81% 
(0.975) 

a, McNemar; 1, Proportion (kappa); P - Observer 

 

Table Sensitivity, specificity, PPV and NPV in both phases  

 Sensitivity Specificity PPV NPV 

 1st 2nd 1st 2nd 1st 2nd 1st 2nd 

P1 1.000 0.974 0.894 0.879 0.848 0.826 1.000 0.983 

P2 0.949 0.949 0.939 0.939 0.902 0.902 0.969 0.969 

P3 1.000 1.000 0.924 0.909 0.886 0.867 1.000 1.000 

P4 0.923 0.897 1.000 0.985 1.000 0.972 0.957 0.942 

Average 0.968 0.955 0.939 0.928 0.909 0.892 0.982 0.974 

PPV, positive predictive value; NPV, negative predictive value. 

 



Loss of material in IHC - One pathologist missed the diagnosis of malignancy



High sensitivity even in very small lesions



Discordant case: 0.8mm

Pathologists reported:

Phase 1: Negative/ASAP
Phase 2: ASAP/ADC GG1

Redefining what is enough for 
the diagnosis of malignancy?



Less IHC and less second opinion requests!

Reduction
in 39%

Reduction
in 21%



Time for observation

• Phase 1: 139 sec in average [P25 91sec – P75 243sec]

• Phase 2: 108sec in average [P25 73sec – P75 192sec]
P<0.001

Reduction
in 22%



Full agreement with the Paige software

• Benign versus malignant

• Believers versus non-believers

• Measurements evaluation



Evaluation of the 
result of the digital 

transformation

100% (tissue) digital for more than  2 years

• Maintenance of the space, people and 
instrument numbers

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

• Improvements in the internal quality control 
program

• 10% improvement in the turn-a-round time

• Flexible scheduling with the possibility to work 
at distance

• Introducing AI

• Paper free lab
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