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Key areas of focus: QA  of AI  tools

QA  and  validation  of  AI   systems

in  imaging  and  radiotherapy

is  needed  to ensure

Accuracy

Reliability

Safety



Data quality   



Checklist for AI in medical imaging (CLAIM)   



Key areas of focus: Radiation dose estimation & optimization

AI dose image  AI dose image  



Deep learning CT reconstruction  

DNN Input image Output image 

Ground truth 

DNN learns by adjusting various 

parameters via back-propagation: 

• high contrast resolution 

• low contrast resolution 

• image noise

• image texture 

• CT number accuracy 

• ………… 



Image quality improvement



Establishment of DRLs using AI

Endovascular Aneurysm Repair



Patient dosimetry: How do we estimate patient doses?



Patient-specific and equipment specific dosimetry   



We need 

• Equipment-specific dosimetry

• True patient-specific dosimetry 

• Protocol-specific dosimetry

• Real-time dosimetry 

for organ and tissue dose estimation          

Real time personalized patient dosimetry



Real time personalized dosimetry

Organ dose information will be automatically incorporated into

the structured reporting  templates so  referring physicians will

have complete information about patient doses and risks



AI-powered patient radiation dose prediction   



An automated ML-based methodology for CT  

Validation with new patients External validation

Submitted for publication 
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An automated ML-based methodology for CT  

Validation with new patients External validation

Evaluation of the segmentation models

Segmentation models Jaccard score Dice score

Mean SD Range Mean SD Range

Lungs 0.92 0.03 0.83-0.95 0.96 0.02 0.91-0.97

Liver 0.93 0.06 0.59-0.97 0.96 0.03 0.74-0.98

Spleen 0.89 0.06 0.58-0.94 0.94 0.04 0.73-0.97

Stomach 0.81 0.12 0.43-0.94 0.89 0.08 0.60-0.97

Kidneys 0.90 0.09 0.60-0.97 0.94 0.05 0.75-0.98

Patient 0.90 0.06 0.76-0.96 0.95 0.03 0.86-0.98

SD = standard deviation



An automated ML-based methodology for CT  

Validation with new patients External validation

Organ doses estimated with the dose prediction DNN model and MC simulations

DNN (mGy)* MC (mGy)*

Lungs 12.0 (4.1) 12.7 (5.1)

Liver 18.1 (4.6) 18.1 (4.5)

Spleen 18.3 (4.5) 18.7 (4.2)

Stomach 17.7 (4.4) 17.7 (4.1)

Kidneys 18.6 (4.3) 18.4 (4.0)

*Mean values (SD), DNN = deep neural network, MC = Monte Carlo



Generative Adversarial Networks (GANs) 



i-Dose: a new web-based platform

http://ctdose-iqurad.med.uoc.gr/

http://ctdose-iqurad.med.uoc.gr/


Key areas of focus: Ethical  &  legal  considerations

Main ethical and legal considerations

• Risks for privacy and security

• Risks associated with lack of transparency

• Risks of biases

• Gaps in regulations (e.g., in the field of AI accountability/liability)

• Gaps in certification of AI products



Key areas of focus: E&T  for  radiological  protection  personnel

Key strategies to integrate AI education into RP curricula

• AI-powered  virtual  assistants 

• Hands-on simulations

• Modular training ptograms

• Collaborative learning with AI experts



AI presents unique challenges and amazing opportunities  

Technical solutions and tools (examples)

• Federated Learning, Swarm learning

• Generative AI

• OCR DL

• Explainable AI

• Low code/no code AI

Benefits

• Improved, fast workflows

• Available at all times

• Reduction of human error

• Reduction of cost

• Informed patient care

Challenges/Issues

• Bias and discrimination

• Lack of transparency

• Dependence

• Lack of regulation

• Security and privacy concerns



Thank you!
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