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Background 

www.ipem.ac.uk         

• The first phase of the UK audit of imaging dose in RT has 
been completed (CT planning scans) and results have 
been published in PMB 
(http://iopscience.iop.org/article/10.1088/1361-
6560/aacc87/meta) 

• Individual feedback to participating centres has been 
distributed to those who contributed 
• Thanks to all those who took part! 
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CT Planning scans – Reference Values  
(3rd quartile) 
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Examination 
Phantom 
diameter 

(cm) 

CTDIvol  

(mGy) 
DLP  

(mGy.cm) 
Scan length 

(mm) 

Breast  32 10 390 360 

Gynaecological 32 16 610 400 

Lung 3D 32 14 550 390 

Lung 4D 32 63 1750 340 

Prostate 32 16 570 340 

Brain 16 50 1500 290 

Head and neck 16 49 2150 420 



CT Planning scans – Achievable values 
(Median) 
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Examination 
Phantom 
diameter 

(cm) 

CTDIvol 

(mGy) 
DLP  

(mGy.cm) 
Scan length 

(mm) 

Breast  32 8 280 330 

Gynaecological 32 12 510 390 

Lung 3D 32 10 410 370 

Lung 4D 32 36 1170 330 

Prostate 32 13 420 310 

Brain 16 42 1110 250 

Head and neck 16 26 1080 400 



The next phase: 
Treatment verification scans 
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On-treatment volumetric scans 
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• Need to consider use of manufacturer defaults/size-specific 
protocols, lack of ‘dose display’ on some systems, differences 
between Varian and Elekta, Tomotherapy, etc.? 

• Currently testing data collection and analysis spreadsheet for 
CBCT 
– Aim to launch in autumn/winter 2017/18 

 
 
 
 
 

• A quick outline of data collection spreadsheet… 
– For Varian systems 



Protocol data 
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• For each of the standard 
clinical indication, what 
protocol is used? 
– e.g. Prostate may use 

generic ‘Pelvis’ mode 

• What are the settings for 
that mode? 
– e.g. kVp, mAs, filters, 

reconstruction 
parameters, etc. 

• Do you adapt for 
individual patients/patient 
size? If so, how? 



Patient data  
(but only if appropriate) 
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• If any protocol adaptation is done for 
patients (e.g. size protocols, individual 
adaption, scan length adjustment, etc), 
give a sample of patient data 
– Size, protocol used, scan length, etc 

• If same protocol 
is used on every 
patient this will 
not be required 



‘Dose index’ 
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• Highly desirable, but not mandatory for taking part in audit 
– Want as many participants as possible 

• The provisional plan is to give typical doses as standard 
CTDIw values (i.e. not wide beam dosimetry) 
– Rationale;  

• Gives an indication of how the dose is distributed in a phantom 
• Wide beam dosimetry more ‘correct’, but also time consuming and 

prone to errors depending on measurement technique 
• Easy to measure with readily available equipment 
• Easy to compare metric – highlight differences in practice e.g. protocol 

A may be about double the dose of protocol B, size specific protocol C 
gives average dose that is lower than manufacturer defaults, etc 

– Limitations; 
• Values will not be directly applicable to estimating absolute values of 

patient dose 

• Full instructions given in spreadsheet 
 



‘Dose index’ measurement 
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• Will use protocol 
settings to convert 
measurements to a 
typical ‘dose index’ 
for each protocol 

• For those that don’t 
provide dose data, 
may use ‘average’ 
system data (for 
each model) 
 



Summary 
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• The first phase of the IPEM ‘Dose to patients from X-ray 
imaging in Radiotherapy’ Working Party has been 
completed! 
– Proposed CT planning reference and achievable levels have 

been published in PMB 
– PHE working party considering the results for ratification as 

national reference values 

• We are aiming to launch (the delayed) CBCT audit in 
autumn/winter 2017/18 
– Data collection spreadsheet undergoing final testing 

• We would greatly appreciate everyone taking the time 
to contribute to this work 
– Again, we will aim to provide individual feedback to centres 

who take part 



http://iopscience.iop.org/article/10.1088/1361-6560/aacc87/meta 

 

 

 

 

 

 

 

 

 

 

PMB (so free to all IPEM members)  

The paper… 
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IPEMRTimaging@gmail.com 

 

tim.wood@hey.nhs.uk  
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