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Distribution of effective dose within medical imaging
 Relevance of CT
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Overall technical trends in radiology
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• Enhanced sources: Increased x-ray tube power, kV-range 
(CT) and new filtration options (CT and mammo)

• Enhanced image detection techniques (e.g. photon 
counting and future dark-field/phase-contrast)

• Advanced image reconstruction and post-processing (e.g. 
deep-learning reconstruction in CT, virtual grids in DR)

• Increasing 3D imaging modes in radiology and beyond (CT 
w spectral, tomosynthesis2.5D, CBCT & MRI in surgery)

• Patient-specific radiation dosimetry
• Data-driven monitoring methods: radiation exposure 

monitoring and automated QA analyses
• Rapid development of AI applications
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Adequate image 
quality as a 
fundamental 
requirement

as low
(radiation dose)
as reasonably 

achievable



Overall vision of AI in radiological protection
Merging the core components of

justification and optimisation
in medical imaging
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The role of AI in radiological protection for medical imaging
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Referrals (justification): advanced clinical decision 
support (CDS) utilising large scale HIS and RIS data and 

equipment access

Automated protocolling: selection of optimised imaging 
protocol for the selected (optimal) modality and device 

model

Patient positioning and scan area selection: correct 
centering/geometry for the exposure and appropriate scan 

region selection/collimation

Image reconstruction and enhancement: noise and 
artefact reduction, motion compensation, scatter correction 

(e.g. virtual grids), improved contrast and resolution

Image analysis and review: image measurements 
(localisation, segmentation, radiomic features, quantitative 

parameters), worklist triage, diagnostic reporting aid or 
autonomous reader

Clinical predictions and care decision support: 
prognostic estimates, care decision aid, further diagnostic 

procedure recommendations, evidence based 
individualised medicine support

Image QA and patient-specific dose estimates: image 
quality analysis (contrast, noise, resolution, artefacts, 
motion, detectability/AUC, good image criteria) and 

individualised radiation dose with potential risk estimation

Feedback
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Wolters Kluwer, UpToDate Expert AI
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Gish et al. 2021
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Buckley et al. 2026
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Dose mapNoise map
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Foundation models in radiology



Data-driven interconnected system of radiological protection in medical 
imaging with merged core components of justification and optimisation
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JUSTIFICATION & 
CLINICAL DECISION 

SUPPORT

OPTIMISATION & 
DEVELOPING 

IMAGING METHODS

RADIATION EXPOSURE 
MONITORING &

RISK ESTIMATION

Nationally maintained 
digital referral guidelines 
and advanced Clinical 

Decision Support 
integrated into Hospital 

Information System 
(including device access)

AI driven adjustment 
of image acquisition, 
reconstruction and 

post-processing 
parameters and 

monitoring of clinical 
image quality

Radiation Exposure 
Monitoring (REM), 

indicent reporting and 
risk estimates based on 
REM history data and 

gradually evolving 
radiobiological models

Automated protocolling 
(patient and indication-

specific) based on 
Clinical Decision 

Support, 

Prospective and 
retrospective 

assessment of the 
patient-specific 

radiation exposure

• INDICATORS
• DEVIATIONS
• TRENDS
• COMPARISONS
• DASHBOARDS

• REFERRAL
• MODALITY
• URGENCY
• DEPARTMENT
• EQUIPMENT

FUTURE OUTLOOK
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Our future is 
data-driven
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Thank you! Thank you!
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