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Pathology challenges today 

• Maintaining high quality students interested in Pathology 
• Need to review the knowledge transmission models and visibility of Pathology 

• Need to re-think workload and turnaround time 

 

Cancer Research UK, "Testing times to come? An evaluation of pathology capacity across the UK" (2016). 
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Pathology challenges today 

• Progressive (and aggressive) increment in the number of oncological 
driven biomarkers, either based upon immunohistochemistry, either 
determined by molecular pathology techniques 
• Conducing to a decreased interest in benign diseases with consequences on 

prevention approaches - overdiagnosis 

• Bringing an inherent industry pressure on laboratories 

PD-L1 
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Pathology challenges today 

• Announced end of the traditional Pathologist 
• Losing of the integrative clinical approach at the autopsy, together with the 

mechanistic rational of making a diagnosis and, in a radical position, the 
decreasing of the creativity/emotion that drives the identification of a new entity 

 

Rembrandt, 1632 
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Other barriers to digital pathology implementation 

• Financial constrains 

• Ergonomics and workstation/“reluctance to change” 

• Workflow/structure 
• Time 

• Quality assurance 

• Integration of the IT team 

• … 
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Some good news 

 

 

Increment of Pathology visibility and, hopefully, attraction of young people 
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After implementation- resources 

• Time sparing process in routine? 
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After implementation- resources 

• Time sparing process: our experience with dark field examination of biomarkers 

• FISH semiautomatic image analyses for determination of ALK and ROS1 rearrangement status in lung cancer 
specimens 
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After implementation- resources 

• Gain of more than half of the time in comparison with the use of a regular fluorescent microscope 

• Increase in the number of positive cases (less false negatives) – 7% of ALK rearrangements (compatible QA results) 

• Easy to maintaining archived documentation of the diagnosis 
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After implementation- resources 

• People sparing process: our experience with telepathology system (2013-2018) 

 Hospital Cova da Beira at Covilhã, at 250 Km from Porto, serves about 100 000 
habitants and has no pathologists. Is equipped with an up to date pathology 
laboratory and has specialized technical staff. 
 

Overall benefits of telepathology in this model 
 

• Samples are always received in very good 
conditions  

• Turnaround time is reduced   
• Strict quality control 
• Up to date formation of staff  
• Continuous improvement of the model  
• Support in the setting of unavailable 

specialized techniques 
• Lower costs at long term experience 

 

Turnaround time 
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Telepathology system 
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After implementation- resources 

• Macroscopy and microscopy with adequate validation and quality control 

 Macroscopy (classic vs telepathology model) 

Less than 0,1% of the received specimens are evaluated at 
Ipatimup every year 

 

Microscopy (classic vs telepathology model) 

98.5% of the morphological analyses (H&E slides) had a 
concordant diagnosis  

86.4% of the non enzymatic histochemical slides had 
concordant appreciation 

96.6% of the immunohistochemical slides had concordant 
appreciation 
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After/during implementation- communication and opportunities 

• New and old participants in the process 

 
• IT team – the pathologist deep language 

• Industry 

• Multidisciplinary teams for patient’s management 

• Researchers (basics or clinical trials) 

• Residents/students – can we learn with the machine? 
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After implementation- new tools 

• Automatic classification of tumor malignancy on breast histological pictures of hematoxylin & eosin stained slides 
• Aim: CAD in breast specimens 

• 4x30 training + 36 (20+16) test= 156 pictures 

• Distinction between 4 diagnostic categories: normal, benign, in situ lesion and invasive carcinoma 

• 13 registered international teams 
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After implementation- new tools 

• ML based on features descriptors – 
Support Vector Machine classifier  

• Color normalization 

• Accuracy for differential diagnosis of 
75% - 61% 

 
Diagnostic category Sensitivity (%) Specificity (%) 

Normal 77.8 92.6 

Benign 44.4 85.2 

In situ lesion 44.4 81.5 

Invasive carcinoma 77.8 92.6 

22 
correct 
answers 
out of 

36 tests 
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After implementation- new tools 

• Convolutional Neuronal Networks model plus 
SVM classifier 

• Color normalization 

• Accuracy for differential diagnosis of 70% - 56% 

• Accuracy for differential diagnosis of 78% - 83% 
after extended dataset (249 images) 

 
Diagnostic category Sensitivity (%) Specificity (%) 

Normal 55.6 96.3 

Benign 55.6 70.4 

In situ lesion 55.6 92.6 

Invasive carcinoma 55.6 81.5 

20 
correct 
answers 
out of 

36 tests 
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After implementation- resources 

• ICIAR 2018 – BACH (grand challenge 
on BreAst Cancer Histology images) 
• 64 submissions 
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After implementation- resources 

• ICIAR 2018 – BACH (grand 
challenge on BreAst 
Cancer Histology images) 

 
• Dataset – H&E pictures (400+100) and 

WSIs (30+10) 

• Training set with 10 annotated WSIs and 
20 non-annotated WSIs; test with 10 
annotated WSIs 

• Best performance for CNNs models 
without color normalization 

• Accuracy for differential diagnosis of 87% 
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It is not the time for futurology! 
It is time for clinical validation! 



 



16th European Congress of Digital Pathology 
The Augmented Pathologist: empowering for a better patient care  
 
 
 
 
 
 
 
 
 
 
Porto, Portugal 
June, 2020 madeiralimo.com 
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