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Distribution of effective dose within medical imaging
—> Relevance of CT

Diagnostic nuclear medicine, 7.2%
Conventional
diagnostic radiology

Interventional g (excluding dental),
radiology, 8.0% . 23.0%

Dental radiology,
0.2%

UNSCEAR 2020-
2021 report
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Overall technical trends in radiology

* 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 A ’

Rapid development of Al applications
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as low

(radiation dose)

as reasonably
achievable

Adequate image
quality as a
fundamental
requirement
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Overall vision of Al in radiological protection
Merging the core components of
justification and optimisation
in medical imaging
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The role of Al in radiological protection for medical imaging

Referrals (justification): advanced clinical decision
support (CDS) utilising large scale HIS and RIS data and

equipment access ””;‘U-n') JofcR gy B O n'_...;vw...n,,a{:"}am il : 7

%iﬂ,mﬂ,{ﬁ; w0 A

o ton | AR o

N—R xiP neN, A>0= o
7571 A B
Automated protocolling: selection of optimised imaging ;D{{—} e
protocol for the selected (optimal) modality and device Sl e Tgeto e s |

model

Patient positioning and scan area selection: correct 'ﬂﬁ
centering/geometry for the exposure and appropriate scan
region selection/collimation

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

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
Feedback procedure recommendations, evidence based
individualised medicine support
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individualised medicine support
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equment access Clinical Decision Support for N
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The role of Al in radiological protection for medical imaging

Referrals (justification): advanced clinical decision Model o Adopt this protocol
support (CDS) utilising large scale HIS and RIS data and
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Model output top 2

Adopt this protocol

Choose by yourself Adopt this protocol

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 ' Kanemaru et
region selection/collimation 4L y anglograply al. 2025

Bronchial artery

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

Image reconstruction and enhancement: noise and
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The role of Al in radiological protection for medical imaging

Referrals (justification): advanced clinical decision
support (CDS) utilising large scale HIS and RIS data and
equipment access

ORIGINAL RESEARCH - COMPUTER APPLICATIONS

Radiology

Automated protocolling: selection of optimised imaging Optimizing Large Language Models for Automated Protocoling

protocol for the selected (optimal) modality and device of Abdominal and Pelvic CT Scans: The Power of Context
model

Adriano B. Dias, MD*! * Yangqing Deng, PhD?  Heidi Schmidt, MD'
ID**!'e Rajesh Bhayana, MD**1

Patient positioning and scan area selection: correct B ‘
centering/geometry for the exposure and appropriate scan S0 ; Buckley et al. 2026
region selection/collimation

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

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:
e ... | prognostic estimates, care decision aid, further diagnostic
Feedback procedure recommendations, evidence based
individualised medicine support
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equipment access

B Scan range
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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 s __-_-.‘__;‘-5_-"-:_-__1;19,1(_& Siihling 2025 B
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The role of Al in radiological protection for medical imaging

Referrals (justification): advanced clinical decision A2 — B.=. 7. ";—
support (CDS) utilising large scale HIS and RIS data and s | 5
equipment access - —— ST
™ - .
i [ 10 =1 B
Automated protocolling: selection of optimised imaging )L 11,00 - +
protocol for the selected (optimal) modality and device 800.0 - +
model 14.0
0 - +
~
Patient positioning and scan area selection: correct LA —
centering/geometry for the exposure and appropriate scan =8
region selection/collimation o Qe | == -
Image reconstruction and enhancement: noise and ImZ%ﬁthnZTdsiza(téﬁ::;:;eﬁg;ged?::ofusﬁtg:a;i;;gzge
artefact reduction, motion compensation, scatter correction q y y ’ ’ : ’

motion, detectability/AUC, good image criteria) and

(6.9. virtual grids), improved confrast and resolution individualised radiation dose with potential risk estimation

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:
D D prognostic estimates, care decision aid, further diagnostic
Feedback procedure recommendations, evidence based
individualised medicine support
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The role of Al in radiological protection for medical imaging

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 Koetzier et al. 2023, Chen et al. 2024, Zhang et al. 2024, and many other

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

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:
e ... | prognostic estimates, care decision aid, further diagnostic
Feedback procedure recommendations, evidence based
individualised medicine support
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The role of Al in radiological protection for medical imaging

Referrals (justification): advanced clinical decision

support (CDS) utilising large scale HIS and RIS data and P .
equipment access -~ B
// Noise map \ Dose map
Automated protocolling: selection of optimised imaging ] 1':,. \ - -
protocol for the selected (optimal) modality and device N 1 b
model \\\ |8 . R [F R
\\\ \\ \ / ‘Qi" -_ - - V}"FT’.?G
Patient positioning and scan area selection: correct \\\\ 3 A / e —
centering/geometry for the exposure and appropriate scan ~ \\\\f'!f o o - .
region selection/collimation \~\\ Inkinen et al. 2022, Ketola et al. 2024, Maier et al. 2022, and many
A 4othor

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

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
Feedback procedure recommendations, evidence based
individualised medicine support
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The role of Al in radiological protection for medical imaging

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

; S Flonr & .
Stihling 2025

Image reconstruction and enhancement: noise and

artefact reduction, motion compensation, scatter correction

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

quality analysis (contrast, noise, resolution, artefacts,
motion, detectability/AUC, good image criteria) and

Image QA and patient-specific dose estimates: image

Image analysis and review: image measurements

(localisation, segmentation, radiomic features, quantitative
parameters), worklist triage, diagnostic reporting aid or

tonom [ r

Feedback

mika.kortesniemi@hus.fi

Foundation models are

Clinical predictions and care decision support:
prognostic estimates, care decision aid, further diagnostic
procedure recommendations, evidence based
individualised medicine support

expanding to handle
these tasks more
comprehensively

individualised radiation dose with potential risk estimation
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Foundation models are
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prognostic estimates, care decision aid, further diagnostic
Feedback procedure recommendations, evidence based these tasks [Mehs
individualised medicine support comprehensively
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The role of Al in radiological protection for medical imaging
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model
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region selection/collimation R ————N B —
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motion, detectability/AUC, good image criteria) and
individualised radiation dose with potential risk estimation
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Image analysis and review: image measurements
(localisation, segmentation, radiomic features, quantitative ; HI :

parameters), worklist triage, diagnostic reporting aid or '
tonom I r

Foundation models are
expanding to handle

Clinical predictions and care decision support:
prognostic estimates, care decision aid, further diagnostic
Feedback procedure recommendations, evidence based these tasks more
individualised medicine support comprehensively
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The role of Al in radiological protection for medical imaging

Referrals (justification): advanced clinical decision Skeleton Ca’gi":taeﬁular
support (CDS) utilising large scale HIS and RIS data and - ¥
equipment access clavicle ~—_
q humerus \ T Ao

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

rib 1-12

o
scapula TR ) S pulmonary artery\
R’T )i : ¢, right ventricle \
.- ; right atrium -ﬁ-
’ ‘ left atrium /

model vertebrae C1-7 ' - N left ventricle "
vertebrae T1-12 /.- myocardium .
| ortal vein
vertebrae L1-5 P

splenic vein

Patient positioning and scan area selection: correct

\

BN

i . hip . inferior vena cava |
centerlng/geometry for the exposure anq appropriate scan - /ai’_' 8 —— \
region selection/collimation femur —% @0 1 ifasesin

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

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 /}l
(localisation, segmentation, radiomic features, quantitative |- HI
parameters), worklist triage, diagnostic reporting aid or
tonom [ L - G
Clinical predictions and care decision support: oundatlpn mogels ?re
prognostic estimates, care decision aid, further diagnostic expanding to handle
Feedback procedure recommendations, evidence based these tasks more
individualised medicine support comprehensively
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/

Image analysis and review: image measurements /
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e Foundation models are

Clinical predictions and care decision support:
prognostic estimates, care decision aid, further diagnostic
Feedback procedure recommendations, evidence based these tasks more

individualised medicine suppor comprehensively
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Referrals (justification): advanced clinical decision
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model
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individualised,radiation dose with potential risk estimation
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---------- artefact reduction, motion compensation, scatter correction
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/

Image analysis and review: image measurements /
______________ (localisation, segmentation, radiomic features, quantitative i J HI :
parameters), worklist triage, diagnostic reporting aid or J B
autonomous reader /' i2 B2
b Foundation models are
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Feedback procedure recommendations, evidence based these tasks more
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Foundation models in radiology

Foundation
Model

Training Adaptation

- Large model pre-trained on broad data
« Highly adaptable & fine-tunable
» Capable of handling multiple tasks

D’Antonoli et al. 2025

Output

Image Interpretation
* Detection

« Segmentation

+ Classification

* Quantification

« Differential diagnosis

Clinical Support
» Decision support
* OQutcome prediction

Report Generation

« Automated report generation
» Structured reporting

* Multi-lingual translation

« Text-image alignment

Workflow Support
+ Triage

* Error detection

* Protocol selection

+ Scheduling optimization




FUTURE OUTLOOK

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

, \?:, Automated protocolling Prospective and

(patient and indication- retrospective
LLLECLTEEPEELEETEEE > Specrﬁc) based on assessment of the ‘ ..................... .
: Clinical Decision patient-specific :
Support, radiation exposure
A A

JUSTIFICATION & OPTIMISATION & RADIATION EXPOSURE
CLINICAL DECISION DEVELOPING MONITORING &
SUPPORT IMAGING METHODS RISK ESTIMATION

. Nationally maintained Al driven adjustment Radiation Exposure :
*REFERRAL digital referral guidelines of image acquisition, Monitoring (REM), > * INDICATORS
* MODALITY and advanced Clinical reconstruction and indicent reporting and " DEVIATIONS
RRGENCY Decision Support post-processing risk estimates based on TRENDS
*DEPARTMENT| . : : : - COMPARISONS
- EQUIPMENT integrated into Hospital parameters and REM history data and « DASHBOARDS
Information System monitoring of clinical gradually evolving
(including device access) image quality radiobiological models _J
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Our future is
data-driven
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