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Imaging Morphology & Biology  

Cancer Imaging  

diffusion 



• Image guided Radiotherapy  

• Image guided Surgery 

• Interventional Radiology 

 

 

 
         

Trend towards use of imaging in treatment  
minimally invasive treatment….  

 

 
  

                
 



MR guided Radiotherapy  



Navigation Surgery 

 
Courtesy T. Ruers 



Hybrid Interventional CT- Angiography Suite at the OR  

Interventional Oncology – Biopsy & Treat tumors   



Increasing use of imaging in Cancer Care   

Min at al. Br J of Rad 2021  



 

increasing use of imaging  

does it impact treatment outcome? 

  

 



5yr Disease spec  
Survival 94% 

 
Beets et al 
The Lancet 2018 

Chemoradiotherapy 

Complete response  Loc Advanced Rectal cancer  

Organ preservation 

Watch & Wait 

  



 

 

Predict response 

70% chance complete response -> CRT  cCR -> W&W                                                       

       

15% chance complete response -> Surgery 

no single reliable predictive factor ! 

 
         
     
 
 
                
 

High demand from patients 
 
 

 

Organ preservation 

Cure with better Quality of Life 
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More effective (immuno/targeted) therapy… 

Further increase costs cancer care incl diagnostics 
(imaging,tissue,genomics)  



 

AI…..? 

 



 

 

 

      AI reads Chest X-ray       

 

 

 

 



Breast Cancer Screening 

 

 

 

2 breast specialised radiologists 

hundreds of images per day 

repetitive tasks  

 

 

 



AI improves performance of non-expert radiologists   
 

Kim et al 2020, Lancet Dig. Health 
radiologists without AI radiologists with AI 

AI 

Breast radiologist 

general radiologist 





AI and Radiologists  
 

• AI recognizes patterns and continuously learns to get better  
 

• The Radiologist’s value is not defined by pattern recognition but by clinical relevance 
 
•  AI will assist Radiologists & free his time to take on a more clinical role   
 
 
  
 
 
 



AI as Radiologist’s companion in clinical practice    
 
 



 AI prioritise complex cases to be evaluated by radiologists 

 AI will free Radiologist’s time  

 to become a true sparring partner in the multidisciplinary team     

 

AI for efficient workflow 
  
 
 

The Netherlands Cancer Institute  



ESR survey - AI in clinical radiology 
 

• 690 radiologists using AI in their practice 

• 229 institutions, 0.52 academic, 0.37 regional, 0.11 private   

 

 

 

 

 

 

 

 

  

 

 

 



AI in clinical radiology – ESR survey  
 

 

 

• AI software reliable & no problems with technical integration 

• Is AI helpful to reduce the workload for medical staff : 

 

  

 

 

 



 

        

 

• Radiology - Digital Transformation 20 yrs ago  huge volumes of digital images   

• Exponential increase in AI radiology scientific publications 

• More & more AI software hitting the market each year  

   

 

 

 

 

Literature Rectal Cancer 
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• Need for large scale external validation, using multicenter curated data  

• Need for standardization of diagnostic protocols/quality across Europe 

• ethico-legal issues 

• cross-border research collaboration still have hurdles  

• laws too complex for researchers 

• GDPR interpretation varies across MS  

•  AI related legislation  

 

 

 
Challenges   



#europeancancersummit 

  

• AI related legislation  

• Dedicated pathway for AI software licensing 

 AI software still considered as medical device  

      FDA 2021: 343 medical devices - 241 relating to AI 

             standards for risk assessments of AI products 

• transparency – make AI software publicly available 

• code of conduct for public - private partnerships  

 

 

 

 
 

 
Challenges   



 

• Build trust and ensure patients that it is safe to share their data  

• Medico legal  Who will be responsible for the diagnosis?  

• Establish accredited AI training programs for medical professionals 

If radiologists do not understand how AI led to diagnosis  

how can physicians and patients trust radiologist’s diagnosis?  

• Culture change of medical community 

•  Research on Human-AI interaction  

Caution for overreliance on machine generated results  

ignoring conflicting human decision 

 

 

 
Challenges   



 

 

 

 

 

Europe’s Beating Cancer Plan  

  

 

 

 

 

  

 

 

 

 

 

Flagship 2: European Cancer Imaging Initiative to develop an EU atlas of cancer-related 
images…. accessible to a wide range of stakeholders ….. …will further improve personalised medicine 
and support innovative solutions, thanks to greater accuracy and reliability in minimally-invasive diagnostics 
and follow-up of treatments 
 

 

  

Digital Europe   

     

      

          

 

 

2022 Call to establish a pan-European digital infrastructure facilitating access to cancer images & 
link with other data (genomics, tissue molecular, clinical)….contributes to the Europe’s Beating 
Cancer Plan and Cancer Missions under Horizon Europe… 

 
EU Research Opportunities  



 

EU Cancer Missions   

  

 

 

 

 

  

 

 

 

 

 



 

 

 

 

Which measures can be taken at EU level ?   



 
         
       Multidisciplinary approach 
                
 





 

 

 

 

 

EU Cancer Missions   

  

 

 

 

 

  

 

 

 

 

 

 

EU Cancer Missions   

  

 

 

 

 

  

 

 

 

 

 
Health  
passport 
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‘Creating a data center where patients will have control of their own data, where data will 

not only be for the use of researchers but for multi stakeholders and patients is actually the 

next step we need to take to help realise the full potential of Real World Evidence and the 

step that can make the difference in outcome of cancer treatment’  

“All too many observations lie isolated and forgotten on personal hard drives and CDs,  
trapped by technical, legal and cultural barriers” — Nature, September 2009 

Regina Beets-Tan 




