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• Explicit programmig
• Predetermined features selection
• Multiple interactions 

pathologists/informaticians needed
• Time consuming

• Automated learning 
• Freely available source codes of 

effective neural network 
architectures

• Superior results in most cases



COMPUTATIONAL PATHOLOGY ‘’WORKFLOW’’
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Digital pathology for colorectal carcinoma

• Distinction between tumor tissue and stroma 
(Kather JN et al. Sci Rep 2016)

• Outcome prediction (Bychkov D et al. Sci Rep 
2018; Kather JN et al. PLoS Med 2019; Skrede 
O et al. Lancet 2020)

• Molecular profile prediction (Yamashita R et 
al., Lancet Oncol 2020; Sirinukunwattana K et 
al. Gut 2021; Bilal M et al. Lancet Digit Health 
2021)

• Adenoma classification…



Adenoma classification



Adenoma classification

Limitations:
• Lack of dysplasia grading
• Lack of normal tissue
• Lower performance during external testing





UniTOPatho



Perlo D. et al. MICAD 2021

Dataset (WSI images)

• H&E slide acquired on the Hamamatsu Nanozoomer S210 
scanner (200X)

• Manual annotation according to 6 classes:

• NORM: normal tissue
• HP: hyperplastic polyp
• TA.LG: tubular adenoma, low-grade dysplasia
• TA.HG: tubular adenoma, high-grade dyplasia
• TVA.LG: tubulo-villous adenoma, low-grade dysplasia
• TVA.HG: tubulo-villous adenoma, high-grade dysplasia



Perlo D et al. MICAD 2021

Dysplasia grading

• Poor results in 
distinguishing
TA versus 
TVA/VA



Barbano CA et al. IEEE ICIP 2021

Multi-resolution analysis

• Adenoma type and dysplasia
grade are best classified at
different scales

Limitations:
• Some entities missing (serrated adenomas, invasive adenocarcinomas,…)
• Larger dataset is warranted
• Lack of external validation



SCIENTIFIC REPORTS, 2023



Figure 4 AUC curve from applying the AI model on 
the validation set of 150 WSIs. The system achieves 
an AUC of 91.7%.



CONCLUSIONS



To sum up:
CPATH is the third revolution in pathology and when applied CRC SCREENING may
helps to identify and distinguish benign and cancerous glands, as well as low and 
high dysplasia→ implementing these technoloy in the diagnostic workflow would

result in a reduction of turn around time, workload, misdiagnosis and lab costs 
however some challenges are still open.

• Implement novel tool to minimize errors
• Improve the pathology units worldwide

(e.g. slide scanner, IT unit ecc…)
• Train pathologists to use WSI and CPATH 

FUTURE PERSPECTIVES ON CPATH
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