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Medical physicist background



Part 1 – general aspects (available: ICRP Publication 154)

Part 2 – modality specific aspects
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ICRP Task Group 108
Optimisation of Radiological Protection in Digital Radiography, Fluoroscopy, 
and CT in Medical Imaging

Computed TomographyAngio/FluoroscopyDigital Radiography



Image quality as the main driver
of optimisation
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Any general definition of image quality must address the 
effectiveness with which the image can be used

for its intended task.
ICRU 54
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The whole imaging chain must be evaluated



Factors affecting 
dose and image 
quality in digital 

imaging

The clinical value of images 

is dependent on physical 

characteristics of the imaging 

method (~medical physicist), 

image capture and 

presentation system 

(~radiographer) and the 

interpreter (~radiologist).
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Multiprofessionality in optimisation
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Components and levels required for continuously
improving optimisation by ICRP (graded approach)
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PROFESSIONALISM

Rigid professional
roles and traditional

organisational hierarchy

Versatile joint
tasks and 

responsibilities

Multi-
professional

teams

METHODOLOGY

Basic dose
and image quality

performance testing

Comprehensive 
testing for dose

 and image quality

Use
 of task 

related metrics

PROCESSES

Isolated
site-specific activities

and sporadic documentation

Harmonisation 
and systematic 
documentation

Systems  
across whole 
organisation

Pre-optimisation level, setting of basic infrastructure

A - Advanced

B - Intermediate

C - Basic

D - Preliminary

ICRP 154



Patient dose 
audits

 Knowledge of the radiation doses delivered to 

patients is the first step in the optimisation 

process and personnel performing the exams 

should be involved in the process of dose audit.

 Multi-professional team helps to ensure that 

results of dose surveys are fed back to operators 

who make appropriate changes to imaging 

parameters.

 The radiation doses used to produce the images 

should have been adjusted to the minimum level 

required to provide an adequate image quality.
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DRLs = 

diagnostic 

reference 

levels
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CT dose parameter views in patient dose monitoring system

HUS Diagnostic Center, Finland

Comparison of the median doses

against the national and local

Diagnostic Reference Levels

(DRLs)
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CT dose estimate for fetus in late 

pregnancy (pulmonary embolism scan)

Mika Kortesniemi, VirtualDose / HUS Diagnostic Center, Finland



Gradual unification of core RP components
by data-driven methods and processes
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HARMONIZED

IMAGING PARAMETERS

& PROTOCOL RULES

QUALITY 

ASSURANCE

& DOSIMETRY

OPTIMISATION JUSTIFICATION

AUTOMATED

REFERRAL GUIDELINES
(CLINICAL DECISION SUPPORT)

WIDE SCALE

ON-LINE DATA ACCESS

& MONITORING

PATIENT SPECIFIC

PARAMETERS WITH

CLINICAL FOCUS

Evolved QA methods enable more 

effective patient-specific optimisation 

with clinical relevance

Automated referral guidance and 

procolling connect optimisation and 

justification more closely together



Clinical Decision Support (CDS) example: ESR iGuide (with >1600 indications)

mika.kortesniemi@hus.fi 13

• Right exam
• To the right patient
• At the right time

ESR



From referrals (CDS) to automated protocoling
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From referrals (CDS) to automated protocoling
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1.Embrace data-driven future – get prepared and trained for it

(AI is just a part of it)

2.Team up – radiologists, medical physicists and radiographers

– foster multiprofessionality

3.Practice graded approach to QA and optimisation – one step at the time

A. Short term: Utilise free and easily available tools

(e.g. patient dose audits)

B. Medium term: Enhance objectivity, coverage and efficiency by automated

applications (e.g. dose monitoring systems)

C. Long term: Aim for patient-specific methods adaptive to task

(e.g. CDS & automated protocoling)



Components and levels required for continuously
improving optimisation by ICRP (just published!)

17

PROFESSIONALISM

Rigid professional
roles and traditional

organisational hierarchy

Versatile joint
tasks and 

responsibilities

Multi-
professional

teams

METHODOLOGY

Basic dose
and image quality

performance testing

Comprehensive 
testing for dose

 and image quality

Use
 of task 

related metrics

PROCESSES

Isolated
site-specific activities

and sporadic documentation

Harmonisation 
and systematic 
documentation

Systems  
across  whole 
organisation

Pre-optimisation level, setting of basic infrastructure

A - Advanced

B - Intermediate

C - Basic
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ICRP TG108, WIP
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