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Justification in Radiation 
Protection: 

Warming Right to Reasonable
A Radiologist’s Voice



Principles of Radiation 
Protection: ICRP

• Justification

• Optimization

• Dose Limits

 

Bonn Conference 
2012



The principle of justification involves the process of determining 
whether an exposure to ionising radiation is beneficial overall, 

i.e., whether the benefits to individuals or to society of any 
proposed action involving ionising radiation outweigh the harm 
or damage it might cause given the circumstances. This principle 

ensures that unjustified radiation exposures are avoided, i.e., 
that there is an overall net benefit of any activity involving 

ionising radiation. 



Bonn Conference 
2012: 

still relevant
AI



International Atomic 
Energy Agency (IAEA). 

Report of a consultation 
on justification of 

patient exposures in 
medical imaging. Radiat 

Prot Dosimetry. 2009 
Jul;135(2):137-44

Much Has Been Published



Justification in Medical Imaging

Radiation

*Resource 
consuming

Can promote 
performance

Other safety

Use of radiation: 
Protection means BOTH preventing harm and 

promoting health

*Hofmann B et al. Visualizing the invisible: invisible waste in 
diagnostic imaging. Healthcare (Basel) 2021;9: 1693.



Justification in Radiation Protection

Risk

Benefit

• This approach is holistic
- engaging, insightful (awareness), provocative, and aligning
- excuse my experience as predominantly US based
- everyone of you has better experience in some domain

 

Towards Melting the       : the “Cold” Realities

1915: Sir Ernest Shackleton 
The Endurance. All survived
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Captain Denis Remedios and 
HMS Decision Support. 

1915: Sir Ernest Shackleton 
The Endurance. All survived



Justification in Radiation Protection

Risk

Benefit

• This approach is holistic
- engaging, insightful (awareness), provocative, and aligning
- excuse my experience as predominantly US based
- everyone of you has better experience in some domain

• Defining benefit is difficult
• What = “outweigh”, “substantially”?
• Perspectives vary: pt, provider, caregiver, 

imager, radiographer, regulators/admin, 
lawyers

• The imaging side is judgmental: i.e., use of the 
terms justified/unjustified

- “Just” Latin derivation “right” or “law”

Towards Melting the       : the “Cold” Realities



Justification in Radiation Protection
Towards Melting the       : the “Cold” Realities

Risk

Benefit

• We own optimization, share justification
• Citations : mixed successes and failures
• We are rarely patient facing
• Clinical environment poorly understood
• Referrers are not intentionally “unjustified”
• Measuring justification (i.e. outcome)
• Recurrent Imaging

The mission is excellent patient care

Justification is a strategy
What are the (current) tactics?



“The tension between underuse 
leading to missed diagnosis and the 

overuse resulting in radiation 
exposure and additional clinical and 
financial strains on the health care 

system remains in place.”

Was care better or not?



12



13

“The authors believe that it should not be construed … that the two 

positions were absolute in either obviating dose history or requiring it 

and that the value of dose history was both a matter of setting 

(unexpected vs planned [recurrent] procedure) and lack of harmony 

was more a matter of degree than divergence.”



Appropriate Use in the U.S. 
Who Drives use?

• The medical/scientific 
imaging community

• Workforce shortage
• Referrers
• Industry
• Non-radiologists
• Payers 
• Government 

• Regulators
• Health policy makers
• Lawyers 
• Administration 
• Public
• Patient
• Parents/caretakers
• Media



Appendicitis Imaging Options: What to Do?
Pediatric Radiology 2009; 39: p 200

Resources Vary
• Personnel
• Training/experience
• Time of day



Pediatric Emergence Physicians:
“We order CT because [reliable] US is not always available…”

Also, EM physician performance partly driven by length of stay.



So is CT Unjustified?
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• Referrers
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Referrer Posture: Just 
do it





“Much concern was voiced by 
some practitioners that the 

justification process is 
sometimes weak, or non-

existent, or at the very least 
lacks transparency in practice. 
In addition, the scientific and 

audit bases for justification are 
underdeveloped.”

Following Guidelines



Hiles P,  et al European 
consensus on patient 
contact shielding. 
Insights Imaging. 2021 
Dec 23;12(1):194

Following Guidelines



Justification in Radiation Protection
Towards Melting the       : the “Cold” Realities

Risk

Benefit

• We own optimization, share justification
• Citations : mixed successes and failures
• We are rarely patient facing
• Clinical environment poorly understood
• Referrers are not intentionally “unjustified”
• Measuring justification (i.e. outcome)
• Recurrent Imaging

The mission is excellent patient care

Justification is a strategy
What are the (current) tactics?



• Decision support at point of care

• Evidence-based appropriateness criteria

• Greater use of practice guidelines

• Education between stakeholders

• Accreditation of facilities

• Management of self referral and defensive 
medicine

• Payment reform

   

North American Approach
Global Relevance





Old Decision Support



Building Decision Support: Tactics

Terms 

– Decision Rules: A function or rule that takes an observation and 
produces an action. Narrower prediction. A step.

– Appropriateness Criteria (a guideline): combination of a patient's 
condition and a specific exam or treatment. Broader scope

– Imaging Referral Guidelines: Imaging referral guidelines are also 
evidence-based recommendations for appropriate tests

Guidelines provide the "what“ to do; clinical decision support systems 
provide the "how" especially at the point of care.

Many, but three major: ACR, ESR and RCR 



Date of download:  11/30/2012
Copyright © 2012 American Medical 

Association. All rights reserved.

From: Users' Guides to the Medical Literature: XXII: How to Use Articles About Clinical Decision Rules

JAMA. 2000;284(1):79-84. doi:10.1001/jama.284.1.79

Decision Rule: If A, 

then probability of B







U.S.A. Imaging Decision 
Support Journey

• 2014 Protecting Access to Medicare Act 
(PAMA): CDS required

• Through qualified mechanism
• Multiple pauses, CMS never required
• Current: Radiology Outpatient Ordering 

Transmission (ROOT) Act: resuscitates 
AUC for advanced imaging services

https://www.acr.org/News-and-Publications/Media-Center/2025/acr-backs-house-root-act







Potential following implementation of AI 
tools for analysis of free-text indications: 

• increase the accuracy and efficiency of 
medical imaging order entry,

• in turn will improve the performance 
and experience for ordering clinicians, 
radiologists, and, most important, 
patients.



J Am Coll Radiol 2019;16:1351-1356. 



Now…Trust
…firm belief in the 

reliability, truth, or ability 
of someone or something. 

• Intrinsically human
• Implicit vulnerability
• Essential in patient care



Americans’ sense of how 

much they can trust each 

profession varies widely, 

likely influencing how they 

engage with each.

Gallup



• We are (co)owners
• Recognize our (perceived) value in healthcare
• Stakeholder, especially those in the clinical 

domain (including patient), voices are essential
• CDS is a partnership: we need to work to be 

trusted
• Leverage AI
• Regulations cannot conflict with reality

Understanding and Warming 

the Justification Iceberg

Warming up is better 
than acting “cold”



“A typical problem-oriented visit to a primary care provider in 
the US is around 15-20 minutes, although the average is 

closer to 15.7 to 18 minutes”

… including radiation risk discussion as part of justification??



• We are (co)owners
• Stakeholder, especially clinical voice is 

essential

• CDS is a partnership: we need to work to 
be trusted

• Leverage AI
• Recognize our (perceived) value in healthcare
• Regulations cannot conflict with reality
• Efficient and effective; mindful and tolerant 

of inherent variations
• Education
• Resourced efforts

Understanding and Warming 

the Justification Iceberg

Warming up is better 
than acting “cold”
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