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iDose

• iDose is an iterative reconstruction algorithm on Philips CT scanners

• Removes noise while preserving edges in the image

• iDose level 1-7 – where 7 has the most aggressive noise removal

iDose white paper



Motivation

• RWT radiotherapy department has 2 Philips Big Bore CT scanners

• Every patient coming for treatment will have a planning CT

• IR(ME)R guidance 2024 update - Regulation 12(3)(d):

• As for regulation 12(3)(d), the requirement to adhere to dose 
reference levels, where they are established by the employer, relates 
to typical planning or verification exposures for radiotherapeutic 
practice. These should not be applied to individual patient procedures.



Motivation

• Want to keep planning scan doses as low as possible while still having 
clinically useful images

• With iDose, can reduce the tube current and preserve the same image 
quality compared to FBP

• RWT planning CT protocols all currently use iDose level 3 reconstruction

• Project question: can a higher iDose level be used to maintain image 
quality and reduce patient dose by lowering the mAs?



iDose and DRIs
• Philips user guide has a table showing iDose level and mAs values that 

give equivalent image quality

• E.g. when going from level 3 
to level 4, can reduce mAs by 
~16% and get the same IQ

• Planning scans are helical 
scans with a surview

• Can adjust mAs by changing 
the DoseRight Index (DRI)

• Changing DRI by 1 changes 
the mAs by ~10% across the 
scan length



Things to check when changing CT protocol

• HU – CT-density table 

• Image quality

• Dose calculation

• Autocontouring

• Catphan and CIRS measurements

• Catphan/CIRS/RANDO 

• Anonymised patients recalculated

• Contour volumes



Image Quality
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• Scanned Catphan and reconstructed the same 
images at each iDose level

• Measured mean pixel value for each insert 
using oval ROI (44-pixel area)

• Largest mean HU variation was ± 0.5, most 
within ± 0.1 

• Standard dev. ↓ and CNR ↑ as iDose level ↑ 
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Image Quality (Catphan)

• For head and neck, thorax and 
pelvis protocols, there was no 
significant difference in CNR values 
between the clinical protocol and 
iDose 4 reconstructions at 12% 
lower mAs (p = 0.321) or iDose 5 
with 30% lower mAs (p = 0.372)



Image Quality (Catphan)

• Noise power spectrum of 
Catphan uniformity module

• ImageJ plugin by David Platten

• Noise peak changes when 
changing iDose level

• Explains image texture 
difference / “plastickyness” 
of high level iDose recons?



Image Quality (CIRS)

• HU variation from changing iDose recon level was up to 100× smaller 
than the difference from rescanning the phantom with the same 
protocol settings.



Image Quality (CIRS)
• Max observed HU difference for any insert was ± 6 HU for different 

test protocols

• Within ± 10 HU for water and ± 20 HU for other materials 
tolerance recommended by IPEM Report 81



Phantom plan dose measurements

• Scanned the head and neck, chest and pelvis regions of the Alderson 
RANDO phantom

• Calculated the monitor units and norm point dose for single beams

• Max variation was ± 0.6 MU and ± 8 cGy (0.1% of prescribed dose)

• Created a VMAT pelvis plan on phantom

• Max difference in min PTV dose: 20 cGy

• All objectives met on all plans



Phantom plan dose measurements



Anonymised patient plans

• Reconstructed planning CT images for patients who completed 
treatment

• Copied treatment fields from the approved plan onto iDose 4, 5 & 6 
recons and calculated dose

• Plans had essentially 
identical PTV coverage

• Max dose to organs at 
risk were within 1 cGy



• iDose Level 3

• iDose Level 6



Autocontouring

• Assessed MVision AI contouring 
for different iDose level recons 
for anonymised head and neck 
and gynae scans

• Largest contour change was < 2%



iDose Level 6 iDose Level 3



Conclusions

• Propose new head and neck, pelvis and thorax CT protocols that 
provide a 10% reduction in dose with non-inferior image quality

• Changing iDose level and mAs does not result in plan dose variations 
greater than 1% → no changes to CT-density table in TPS required

• iDose reconstruction level impacts autocontours (slightly)

• Research used to implement new CT protocol for HDR brachytherapy

• Next steps: 

• Enlist clinicians to analyse patient scans on new settings

• Investigate other sites, 4DCT, etc.
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Thanks for listening.
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