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• New CT survey to update CT NDRLs (John Holroyd, JS, SE)
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CT calculators – Update since presentations at CTUG 2023 

Papers for the underlying work are at 
Medical Dosimetry Group - Current work (ukhsa-protectionservices.org.uk)

25th CT users group meeting: 19/10/2023 - CT Users Group

• Updates and Overview – ImPACT, UKHSA, ICRP • UKHSA calculator – Work in progress

• CT Calculators – UKHSA/ImPACT

CTUG 2023 CTUG 2023
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• Estimate average organ dose (DT) for all organs – measure or calculate

• Apply organ/tissue weighting factors (wT) from ICRP 103 (previously ICRP 60)

• Sum over all organs

Effective Dose

𝑬 = ෍ (𝒘𝑻. 𝑫𝑻)

𝒐𝒓𝒈𝒂𝒏𝒔

 

^ Apply quality factor:  for X-rays = 1
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Estimate average dose to individual organs (DT)

Measure

Calculate – Monte Carlo  

MIRD stylised
ICRP Voxel 
(ICRP 110)

Apply Weighting 
factor (wT) to organs 
from ICRP 103 
(previously ICRP 60)

𝑬 = ෍ (𝒘𝑻. 𝑫𝑻)

𝒐𝒓𝒈𝒂𝒏𝒔

 

Scanner, protocol, 
exam/body region

Effective Dose – estimating organ dose

Use of ICRP Computational reference (voxel) phantoms regarded as ‘standard’

Different values of 
E – depending on 
phantom
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Monte Carlo organ Dose Conversion Co-efficient (DCC) project

NRPB SR250

MIRD with modifications 

NRPB 
18+DJ (re-
created)

HPA 18+

NRPB 18+DJ 
specific 
implementation  

Shown as coronal planes 3.5 
cm posterior to mid-planes

Shown as coronal planes 3.5 
cm posterior to mid-planes

ICRP Computational Reference (Voxel) 
Phantoms - Adults ICRP Publication 110

HPA 18+

Extensive work on various modifications of MIRD phantom – including for quality control, organs and composition 

Medical Dosimetry Group 
- Current work (ukhsa-
protectionservices.org.uk)

Adult Male Adult Female

Figures - Jan Jansen
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Information to UKHSA under NDA*: ‘Contemporary CT models’

Fan sizeBeam shaping filterPotential (kV)CT Model
Manufacturer
RPB/ImPACT 

–Large, small80, 100, 120, 140Brightspeed 16 Elite

–Large, medium, small80, 100, 120, 140Discovery CT750 HDGeneral

–Large, small80, 100, 120, 140Optima CT660Electric (GE)

–Large, medium, small80, 100, 120, 140Lightspeed VCT

––80, 120, 140Brilliance CT 64Philips

–Body, head, baby80, 100, 120, 140Brilliance iCT 256

Full, SmallBody, head80, 100, 120, 140Somatom Definition

––80, 110, 130Somatom Emotion 6

–Body, head80, 100, 120, 140Somatom Sensation 16Siemens

––80, 100, 120, 140Somatom Sensation 64

––80, 100, 120, 140Somatom Sensation Open

–Dose reduction, large, small80, 100, 120, 135Aquilion 16Toshiba
6

Phys. Med. Biol. 67 (2022) 225015, Table 2, https://doi.org/10.1088/1361-6560/ac9e3dJan Jansen – CTUG 2023

* NDA: non-Disclosure Agreement
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UKHSA Set-Up Monte Carlo method

• First Monte Carlo simulation with the CT scanner 
in a fixed position and writing the photons hitting 
the cylinder to a phase space file

• Rotate these photons by an arbitrary angle

• Transport these photons through an ICRP 
reference voxel phantom, or free-in-air, or 16 cm 
or 32 cm CT dosimetry phantom

• Tally the absorbed organ dose and the CTDI 
dose

• Normalize the absorbed organ doses by dividing 
to the CTDIfree-in-air

• Transfer the phantom through the gantry with 
voxel size steps

Focus
Beam shaping filter
Cylindrical phase-space file

7CTUG meeting, Cardiff – CT Dosimetry – Jan Jansen, UKHSA – 19 October 2023
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UKHSA Calculator, E/DLP

Medical Dosimetry Group - Current work (ukhsa-protectionservices.org.uk)

Shrimpton PC, Jansen JT, Harrison JD.
Updated estimates of typical effective doses for common CT examinations in the UK 
following the 2011 national review.
Br J Radiol. 2016;89(1057):20150346. doi: 10.1259/bjr.20150346. Epub 2015 Nov 6

E/DLP factors
E from ICRP 110 Voxel phantoms 
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UKHSA CT Calculator – Current Status

• Written in JAVA, Netbeans, Swing

• ‘Alpha test group’ from CTUG 2023 ~ 10 people
‒ We sent version out – they gave feedback 
‒ Considerable amount of testing and refining and internal review

• Latest version sent out (yesterday!)
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Adding your own scanner

• Information needed for each combination of 
“Scanner/kV/beam shaping filter/fan beam” 

• CTDI in air

• CTDI in head and body phantom 

‒ (centre and periphery)
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UKHSA CT Calculator

• A version for Beta testing ~ 2026 (more volunteers?)

• Final version – mid/end 2026?
‒ Java version will be available for free download

• Then … Open Source? / a developer group / data files available

• Managing expectations
‒ Not all singing, all dancing, and slick
‒ We are looking at a basic program, reasonably easy to use, bug free, fool-proof
‒ No other scanners are included, apart from the source ones

‒ You can add your own “scanner/kV/beam shaping filter/fan beam” using CTDI in air, and in both 
head and body phantoms

‒ To give a close fit / interpolation to one of the 102 Monte Carlo modelled “scanner/kV/beam 
shaping filter/fan beam” combinations 
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CT Calculators – UKHSA, ICRP

 UKHSA CT dose calculator- ongoing. ‘Alpha’ version (based on newer scanner models and ICRP Voxel
phantoms.). A small user group of DR medical physicists giving support. Java based program. Users
can input data for their own scanner. Expected 2026?

 ICRP Task Group 113 Reference Organ and Effective Dose Coefficients for Common Diagnostic X-ray
Imaging Examinations. Computed Tomography Working Group. Monte Carlo calculations for a CT
scanner web-based calculator – ongoing. Consultationexpected2026,Report expected 2026 /2027
‒ See web page for more information ICRP

 Key differences between UKHSA and ICRP CT calculators.
‒ ICRP: adult and paediatric, web based, no arms, a generic scanner, includes theoretical ATCM
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UKHSA calculator versus ICRP (TG 113) calculator 

ICRP calculator (ICRP TG 113 Dose Conversion co-
efficients in diagnostic Imaging)

UKHSA Calculator

Web basedJava

Adult M/F (ICRP 110) and Paediatric 5 ages, M/F (ICRP 143) 
ICRP voxel phantoms

Adult ICRP voxel phantoms  M/F (ICRP computational reference 
phantoms. ICRP 110 specification)

One reference scanner model*; range of kV and filters
*(a virtual physical scanner based on Monte Carlo dose profiles of UKHSA scanner set)

~ 12 scanners; range of kV, beam shaping filters

 76 Monte Carlo datasets (not including ATCM files) 102 Monte Carlo datasets

Phantoms used without armsPhantoms used with arms

Enter average CTDIvolCan enter CTDI data^ for own scanner, to enable use of 
appropriate MC dataset (^air, head and body for all scanner/kV/beam shaper/fov
combination requirements) 

Dose response function models or bone - Active Marrow (AM) and 
Shallow Marrow (SM): ICRP: according to ICRP 116 (based  
Johnson et al and Jansen et al)

Dose response function models for bone - Active Marrow (AM) 
and Shallow Marrow (SM): UKHSA: Johnson et al & Jansen et al

lymph node (ICRP 110 and ICRP 143)lymph node (according to UKHSA: ICRP 110)

Still undergoing extensive checking / cross checkingStill at alpha testing. 

Available ~2026/2027 ?Available ~ 2026 ?
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5th UK CT Dose Survey

8th July 2025

Survey data from 2019
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New CT survey to update current CT NDRLS

• Simpler approach than previous survey

• Median of local audit data. (No individual patient data)

• Numbers (adults) contributing to local audit/exam 
‒ > 100 ignore weight completely
‒ <100 broad weight filtering
‒ < 20 not enough

• Same exams as current NDRLs
‒ added head CTA and perfusion

• Including paediatric
‒ exams match existing NDRLs (head and chest)
‒ Head – age, chest weight categories
‒ Number limit doesn’t apply – please send what you can

• Launch ~ Nov 2025

• 1st deadline end March (review data)
‒ Hoping much of this data is already audited and available
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Fifth CT Survey
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Fifth CT Survey
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