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Background

 The ICRP system uses a generalised, gender and age averaged weighting
factors to convert absorbed dose to equivalent dose and effective dose

« These represent the risk of radiological detriment (5% per Sievert)

« Individuals have specific age and gender, thus effective dose is not
directly representative of an individual’s risk

« Effective dose is an input to population protection decisions for managing
exposures prospectively, and for assessing risks for generic populations
retrospectively

« Effective dose is of limited practical use for providing an individual with an
understanding of their radiological risk
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Communications and Planning?

 There is a broad “public” assumption that children are more
sensitive risks from radiation exposure than are adults

* Protection of children is extremely high on the list of “values™ that
drive radiological protection decisions.

 Parents are concerned with risk to their children
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RP Toolbox

» A better understanding of how effective dose relates to an
individual’s risk is needed

* |t could be useful for discussions with:
— parents in post-accident situations
— patients

« The CRPPH is investigating part of this issue: Variability of organ
dose with age, gender and BMI
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Organ Dose Variability Project

Objective: To model the range of variation in external-source organ dose
with gender, age and BMI.

Tasks:

Use UF phantom library to study the variability of organ dose with
age, gender, BMI

Compare results with those of ICRP representative phantoms
Compare results with those of other phantom libraries

Compare results with those of “voxelised CT scans” of real
iIndividuals

Explore organ dose uncertainty in individuals by varying phantom
organ size and shape



LY NEA Nuclear Energy Agency @)) OECD

EEEEEEEEEEEEEEEEEEE

Project Participants

Work being performed by:

« Dr Wes Bolch, University of Florida

« Dr Shaheen Dewiji, Oak Ridge National Laboratory
« Dr Maria Zankl, Helmholtz Zentrum Minchen
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Application of Reference Phantoms
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Current Work at University of Florida
« Transport of photons and electrons from emission sites in the environment.

These particles are scored (tallied) at the surface of a phantom coupling
cylinder

« Step 2 — Re-transport these particles from the surface of the coupling
cylinder to different phantoms placed within the coupling cylinder
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A — patient-specific voxel

B — patient-dependent hybrid
C — reference hybrid

D — reference stylised

© 2017 Organisation for Economic Co-operation and Development



LY NEA Nuclear Energy Agency @) OECD

UF/NCI Phantom Library - Children

Targeted Antt dent Pediatric Male Hybrid Phan
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Targeted Anthropometric Par for Pati Dependent Adult Male Hybrid Phantoms A
E o =
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Example Calculations — CT Imaging
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Study Output Objective

« Expanded library of dose conversion coefficients for individual
orangs

« Organ dose only, not effective dose

» Four sub-libraries over a broad range of gender, age and BMI
* Adult males

* Adult females
* Pediatric males
* Pediatric females
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Study Output Use
* Provide perspective with respect to the variability of organ dose for
different types of “individuals”

* Provide more highly “individualised” organ dose values than the 12-
member ICRP phantom library

» While based upon U.S. body morphometries, the phantom library is
scalable and can thus be applied to any exposed
population/nationality
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Thank you for your attention
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More information @ www.oecd-nea.org
All NEA reports are available for download free of charge.

Follow us: o G @
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