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Radiologist work in a complete digitalized environment:
Ø Image data are collected in PACS from 2001 with DICOM standard, an 

hybrid images’ format that combines images information, technical 
information, time of exams execution, patient’s information

Ø RIS integrated patient anamnestic and personal information and 
radiological reports
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Treatment decision – a multitasking strategy

Arezzo, Forum Risk Management in Sanità – 21 Novembre 2023



Arezzo, Forum Risk Management in Sanità – 21 ottobre 2023

CAREGGI TRA INNOVAZIONE STRATEGICA E 
INNOVAZIONE DI SERVIZIO

Diagnostic Imaging – multimodality strategy 
from Radiology to Molecular Imaging
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Radiomics is defined as the conversion of images to higher-dimensional data 
and the subsequent mining of these data for improved decision support.

Radiomic analysis promises to increase precision in diagnosis, assessment 
of prognosis, and prediction of therapy response. 

Radiomics - data mining from morphological information to 
functional and genetic information
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Radiomics - workflow
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RADIOMICS
Extraction of quantitative information through radiomics algorithm needs precise measurements
of biomarkers that correlate with diseases and their clinical management and prognosis
Extraction of information is obtained by texture analysis with different parameters.
Measurements obtain many data that needs artificial intelligence algorithms that can manage
and correlate.
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Same number of grey circle,different distribution different 
texture parameters

TEXTURE ANALYSIS
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RADIOMICS AND RADIOGENOMICS IMPLEMENTATION 
external validation of radiomics data

1) Radiomic analysis involves the automated extraction of clinically relevant information 
from radiologic images. 

2) The data-driven nature of the radiomic method offers no direct insight into the biological 
meaning of the findings, thus highlighting the need for external validation. 

3) Recent advances in the field are enabling biological validation of the radiomic signatures 
using a variety of correlates, including genetic and histologic data. 

4) We predict that biological correlation will soon become standard in the field of radiomics, 
thus increasing the reproducibility of the findings and cementing the role of the method in 
clinical practice. 
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BIOBANK FOR AI EVALUATION
EUROPEAN PROJECT
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FUTURE: DIGITAL TWIN
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Academic Radiology, 2020

NON INTERPRETIVE USE OF ARTIFICIAL INTELLIGENCE

Arezzo, Forum Risk Management in Sanità – 21 Novembre 2023



Arezzo, Forum Risk Management in Sanità – 21 ottobre 2023

CAREGGI TRA INNOVAZIONE STRATEGICA E 
INNOVAZIONE DI SERVIZIO

The Future of Diagnostics is Digital
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The Shortage of Pathologists

By 2030 the number of active pathologists may have dropped by 30 percent 
compared to 2010 levels

Arezzo, Forum Risk Management in Sanità – 21 Novembre 2023



Arezzo, Forum Risk Management in Sanità – 21 ottobre 2023

CAREGGI TRA INNOVAZIONE STRATEGICA E 
INNOVAZIONE DI SERVIZIO

Arezzo, Forum Risk Management in Sanità – 21 Novembre 2023



Arezzo, Forum Risk Management in Sanità – 21 ottobre 2023

CAREGGI TRA INNOVAZIONE STRATEGICA E 
INNOVAZIONE DI SERVIZIO

Arezzo, Forum Risk Management in Sanità – 21 Novembre 2023

Digital Pathology Benefits
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Digital Pathology Challenges

Scanner Acquisition

IT Hardware and Software
Scanner service
Infrastructure Staff
Scan Team Staff

IT Staff

Digital pathology cost categories
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- Organization level

- Pathologists’ level

J Pathol Inform. 2022;13:100157

J Pathol Inform. 2023 May 16;14:100318

Mod Pathol. 2022 Feb;35(2):152-164.

Prioritised challenges in digital pathology

J Pathol Inform. 2023 May 16;14:100318
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Translate whole slide images into discoveries, 
decisions and diagnoses

Digital Pathology AI Algorithms 
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Real World Clinical Applications
Prostate Cancer Breast Cancer

• Pre- Post- human analysis screening 
• Quick detection of tumor areas
• Qualitative Measurements (tumor heatmap)
• Quantitative Measurements (areas, mitosis, grading)
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Research Applications

Computational Pathology Classifier based on Deep Learning
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• Ophtalmic Pathology
• Neuropathology

Focus on Two Integrated Digital Image Systems:

Improving our value as gatekeepers for subspecialty expertise and for 
patient information, and integration of diagnostic data from any source
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Ophthalmic Pathology Imaging Integration
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• Wide-Field Imaging (WF)
• Ultra-Wide Field Imaging (UWF)
• Swept Source Optical Coherence Tomography (SS-OCT) 

• Fluorescein Angiography (FA)
• OCT Angiography (OCTA)
• Ultrasound Imaging (US)
• Ultrasound Biomicroscopy (UBM)

Ocular Melanoma

• Whole Slide Imaging
• Ready access to digital slides database
• Telepathology (live microscopy) 

• Computational Pathology
• AI based tools
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Ophthalmic Pathology
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• Ophthalmic data management environment, connected to all devices, 
enabling a fully electronic innovative workflow and increased functionality 
and multidisciplinary collaboration

• Multimodal clinical data resource to improve quality measurements and 
patient safety

• Image repository of digital slides, second opinions, intra and live 
operative teleconsultation 

• Real-world research including tumor classification prognostic evaluation 
with AI systems

Ophthalmic Pathology
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Confocal laser live endomicroscopy (Optical Biopsy) 

Neuropathology
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Surgery Diagnosis

Transport Frozen sections procedure Microscopic 
examination

~ 10 min ~ 15 min ~ 5 min

~ 1 min

Traditional intraoperative examination and in-vivo digital biopsy: 
workflow comparison
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Sodium Fluorescein 

Live confocal image H&E – Frozen section
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LIVE Frozen

LIVE Frozen

High-grade glioma

LIVE Frozen

LIVE Frozen

Positive margin

Negative margin

Breast metastases

Necrosis

LIVE Frozen

LIVE

High-grade glioma

H&E

Haemorrhagic area

Frozen

IDH1 R132HFFPE

Glioblastoma IDH-wildtype

LIVE
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The Pathology Suite enables real-time feedback on tissue microstructure through 
consultation and sharing of digital images (confocal laser endomicroscopy, CLE) with a 
multidisciplinary approach

Main fields of use: high-grade gliomas and brain metastases, where surgical radicality is the 
main prognostic factor

Main challenges:
• Specific training and a learning curve to interpret the acquired information
• It requires established workflows to optimize costs and benefits
• Technical issues: image resolution, small field of view, image acquisition timing rate, laser

stability during image acquisition

Neuropathology
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Biomedical Scientists

Developers PACS

Hospital Executives Process Engineers

Professional Pathology Associations

Developers algorithms

Information technology personnel

Pathology Laboratories

Clinicians
Lawyers Developers Biomarkers

Managers Radiologists

Ethicists

Molecular Biologists

Suppliers Scanners
Process Engineers

Patients Organizations

Bioinformaticians

Marketing Companies

Take Home Messages

• Radiology and pathology are transforming faster than any other medical discipline 
• Integrated digital imaging health systems for each specified intended use case
• Regional, national, or international initiatives to drive digital pathology/AI into mass adoption
• Planning and coordination with multiprofessional staff and stakeholders


