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CTDosimetry 

1. CTDosimetry basics 

2. Understanding the matching 

3. Tips - incorporating new scanner models for your 
own use 

4. A strategy - for incorporating new scanner models 
into a new downloadable version of CTDosimetry 
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CTDosimetry - Patient Dose Calculator 

• Matches new scanner models to old models 
– In order to use existing organ dose datasets (NRPB SR250) 

– NRPB SR250 Calculated using Monte Carlo methods on old models 

• Free download from ImPACT web site 
• Also requires purchase of NRPB SR-250 (£50) 
 

 

http://www.impactscan.org 
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Getting started 

• Download the spreadsheet (free) 

 

http://www.impactscan.org/ctdosimetry.htm 
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Getting started 

• Fill out some details 
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NRPB SR250 

http://www.hpa.org.uk/webw/HPAweb&HPAwebStandard/HPAweb_C/1195733753330?p=1153846674387 
 

• Purchase NRPB SR-250 (£50) from PHE (HPA) 

Also a link is found at  http://www.impactscan.org/ctdosimetry.htm 

http://www.hpa.org.uk/webw/HPAweb&HPAwebStandard/HPAweb_C/1195733753330?p=1153846674387
http://www.hpa.org.uk/webw/HPAweb&HPAwebStandard/HPAweb_C/1195733753330?p=1153846674387
http://www.hpa.org.uk/webw/HPAweb&HPAwebStandard/HPAweb_C/1195733753330?p=1153846674387
http://www.hpa.org.uk/webw/HPAweb&HPAwebStandard/HPAweb_C/1195733753330?p=1153846674387
http://www.impactscan.org/ctdosimetry.htm
http://www.impactscan.org/ctdosimetry.htm
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Placing of files 

• Put spreadsheet and organ dose data sets (23 MC 
files) in the same directory 
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Open Spreadsheet 
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Introduction Tab 

• Useful tips 
for running 
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Placing of files 

• Adjust the macro settings 

...  Ready to go 

Macros 
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Scanner models 

• But your scanner is not there ... 
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CTDosimetry - Missing Scanners 

Own use 

Collaboration for a new 
version of CTDosimetry  
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64 Slice Scanners 

http://www.impactscan.org/ctd
osimetry.htm#CTDoseDownload 

 

http://www.impactscan.org/ctdosimetry.htm
http://www.impactscan.org/ctdosimetry.htm
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Missing Scanner Models 2011 

CT scanner models - suggested classification 
          

Level GE Philips Siemens Toshiba 
LOW BrightSpeed Elite   Emotion 16   

      Spirit   

      Definition AS 20/40^   

MED 
LightSpeeed VCT: 

(Body,'small' filter) 
    Aquilion 32~ 

  Optima 660s (32)*       

HIGH Optima 660 (64) Brilliance 64 Essence+ Definition AS+ 
Aquilion 64 inc. Body, 'S' 

filter 

  LightSpeed VCT Xte** Ingenuity CT   Aquilion CX & CXL~ 

PREMIU

M 
Discovery CT750 HD Philips iCT SP++ Definition Dual Source Aquilion PRIME (80)~~ 

    Philips iCT  Definition Flash Aquilion Premium (160)~~ 

        Aquilion ONE (320) 

WIDE 

BORE 
LightSpeed Xtra (WB) Brilliance Big Bore Definition Open 20/40  Toshiba Aquilion LB 

  Optima 580       

* Same dosimetry as Optima 660? 

** Same dosimetry as VCT? 

+ Same dosimetry as Brilliance? 

++ Same dosimetry as iCT? 

^ Same dosimetry as Definition AS 64? 

~ Same dosimetry as Aquilion 64 

~~ Same dosimetry as Aquilion ONE M.A. Lewis 



CTUG Oct 2013 _SE et al The ImPACT CT Dosimetry Spreadsheet: New models - Tips and Strategy 

CT scanner models in Nuclear Medicine 

• PET-CT, SPECT-CT does not name CT scanner  

 Manufact-
urer 

PET Model CT component 

GE 
Healthcare 

Discovery ST 4 slice Lightspeed 

Discovery ST 16 slice Lightspeed 

Discovery STE 8 slice Lightspeed 

Discovery STE 16 slice Lightspeed 

Discovery VCT 64 slice Lightspeed 

Discovery VCT 64 slice VCT 

Discovery 690 64 slice Lightspeed 

Manufact-
urer 

PET Model CT component 

Philips 

Gemini GXL 16 slice Brilliance 

Gemini TF 16 slice Brilliance 

Gemini TF 64 slice Brilliance 

Manufact-
urer 

PET 
Model 

CT component 

Siemens 
Medical  

Biograph 6 slice Emotion 

Biograph 16 slice Sensation 

Biograph 16 slice Somatom Emotion 

Biograph 40 slice Sensation 

Biograph 64 slice Sensation 

Biograph 64 slice Somatom 

mCT 128 slice Definition AS 

mCT 40 slice Definition AS 

mCT 64 slice Definition AS 
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Check out latest Version 

 

http://www.impactscan.org/ctdosimetry.htm 
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CTDosimetry 

1. CTDosimetry basics 

2. Understanding the matching 

3. Tips - incorporating new scanner models for your 
own use 

4. A strategy - for incorporating new scanner models 
into a new downloadable version of CTDosimetry 

 

Own use 
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Understanding the Matching 

http://www.impactscan.org/dosesurveysummary.htm,   
www.impactscan.org/CTDosimetry 

http://www.impactscan.org/slides/ecr2002
/ctdosimetrydatabase.pdf 

http://www.impactscan.org/dosesurveysummary.htm
http://www.impactscan.org/dosesurveysummary.htm
http://www.impactscan.org/CTDosimetry
http://www.impactscan.org/CTDosimetry
http://www.impactscan.org/slides/ecr2002/ctdosimetrydatabase.pdf
http://www.impactscan.org/slides/ecr2002/ctdosimetrydatabase.pdf
http://www.impactscan.org/slides/ecr2002/ctdosimetrydatabase.pdf
http://www.impactscan.org/CTDosimetry
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ImPACT EFOMP 2002 

19 

‘ImPACT’ factor 

• Measurements on old (SR250) scanners  

̶ CTDI air, and CTDI phantom (c & p) 

 

 

 

 

• MC data sets and CTDI data for old scanners 
– Multi-variate analysis : combination which gave best 

correlation -> ‘ImPACT’ Factor 

  

    

   CTDIair                                         CTDIc,CTDIp 
CTDIph CTDIair 

ImF = a. (CTDIc / CTDIair)+ b. (CTDIp / CTDIair)+ constant 
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( ED / CTDIair ) 

ImF vs Effective Dose 

Matched scanner kV (1) 

SR250 scanners 
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ImPACT EFOMP 2002 

21 

CTDIw/CTDIair vs normalised ED 

( ED / CTDIair ) 

Matched scannerkV (1) 

Unknown scannerkV (2) 

• Use ratios of CTDIw / CTDIair 

SR250 scanners 
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Correlations for data combinations 
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CTDosimetry 

1. CTDosimetry basics 

2. Understanding the matching 

3. Tips - incorporating new scanner models for your 
own use 

4. A strategy - for incorporating new scanner models 
into a new downloadable version of CTDosimetry 
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Adding a new scanner 

 

Advanced tips_Scanner matching_ImPACT_CTDosimetry_v2_for advanced.ppt
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Adding a new scanner to 

CTDosimetry: Overview 

• Download spreadsheet for CTDI data from ImPACT web-site  
– http://www.impactscan.org/ctdosimetry.htm 

– And of course CTDosimetry 

• Measure CTDI for new scanner 

• In CTDosimetry.xls 
– Add CTDI data to ‘Scanners’ worksheet 

– Add collimation data to ‘Collimation’ worksheet 

 

• As an example, let’s add the GE “SuperNewPlus” scanner 

ImPACT 2012 

http://www.impactscan.org/ctdosimetry.htm
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CTDI Dose Data Required  

 

http://www.impactscan.org/ctdosimetry.htm#CTDoseDownload 

http://www.impactscan.org/ctdosimetry.htm
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Measure CTDI for new scanner 

• Use standard kV, mAs, rot time, ~ 10 mm collimation 

• Measure CTDI100 for all kVs 
– In air at 10 mm 

– Centre and mean periphery in body and head phantoms at 10 mm  

• At all beam widths in air at standard kV 
– Calculate CTDI relative to ~ 10 mm width 

• Normalise to 100 mAs 

• For SuperNewPlus with 4 kVs, and 4 beam widths 

ImPACT 2012 

kV Air Head (C&P) Body (C&P 

80 10 mm 10 mm (C &P)  10 mm (C &P)  

100 10 mm 10 mm (C &P)  10 mm (C &P)  

120 Beam 1-4 10 mm (C &P)  10 mm (C &P)  

140 10 mm 10 mm (C &P)  10 mm (C &P)  
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Add CTDI data to Scanners Worksheet (1) 

• In CTDosimetry… 

• Add new data to ‘Scanners’ worksheet 

– Un-protect worksheet 

 

 

ImPACT 2012 

ImPACT CTDosimetry and MC files/CTDosimetry_1.0.4_for demo.xls
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Add CTDI data to Scanners Worksheet (1) 

• Add new data to ‘Scanners’ worksheet 

– Un-protect worksheet 

– Select rows below last scanner from your vendor 
• Select 4 rows below GE.p, right click, insert 

 

 

ImPACT 2012 
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Add CTDI data to Scanners Worksheet (2) 
• Add data to columns A, B, D-J (shown red below) 

– Cols C, K-L should fill in automatically, if not, copy and paste down 

• Copy column M-P from cells above, and past into blanks 

• Check data entered and match look realistic 
– Compare to similar scanners from same vendor 

• Tidy up cell border formatting if required 

• Re-protect worksheet 

ImPACT 2012 
30 

ImPACT 2012 
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Add collimation data to Collimation worksheet 

• Unprotect sheet, insert rows as before 

• Add data to columns A, B, D, E, shown red below 

– Copy formula in C from above if it doesn’t auto fill 

• Tidy formatting and re-protect 

31 
ImPACT 2012 
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Use new scanner 

• Select another vendor on ‘Manufacturer’ drop down 
on ScanCalculation worksheet 

• Select vendor of new scanner 

– New scanner will now appear on the Scanner drop down 

32 
ImPACT 2012 
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Quality control  

• Check the results for the new scanner are sensible 

– Compare to quoted CTDIvol on scanner console 

– Compare to other similar scanners from same vendor 

• Ensure new version of spreadsheet is re-named 

• Rename spreadsheet (e.g. with suffix) 

• Only use it for own institution 

ImPACT 2012 
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CTDosimetry 

1. CTDosimetry basics 

2. Understanding the matching 

3. Tips - incorporating new scanner models for your 
own use 

4. A strategy - for incorporating new scanner models 
into a new downloadable version of CTDosimetry 

 

Collaboration 
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New Scanner Data – Current Status 

• Request for data on web-site  

• To be dealt with by  

– IPEM DRSIG  
• Thanks to DRSIG and to David Platten for organising 

– Ex-ImPACT staff 

 

 

 

 

 

http://www.impactscan.org/ctdosimetry.htm#CTDoseDownload 

http://www.impactscan.org/ctdosimetry.htm
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Contributing data for scanner matching 
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New Scanner Models - Strategy 

• In reality 
– Very little data submitted (until recently) 

• Recent data thanks to Paul Charnock and Gareth Iball 

– When we get data it needs to be validated 

– Ex-ImPACT staff and DRSIG: no time! 

 

• However …. 
– St. George’s Physics/ex-ImPACT staff staff/DRSIG all happy 

for (and want) a solution to be found 

– Ties in with PHE work (and uses HPA MC data) 

– Many keen (CTUG) physicists all wanting a solution.... 
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New Scanner Models - Strategy 

• Suggest that we form a CTDosimetry / CTDI database 
maintenance group comprising of 

– ex-ImPACT 

– DRSIG  

– CTUG enthusiastic physicists 

• The data goes to a central email 

– A co-ordinator needed? 



CTUG Oct 2013 _SE et al The ImPACT CT Dosimetry Spreadsheet: New models - Tips and Strategy 

New Scanner Models - Strategy 

• When we have 3 sets of data per scanner model 
– It gets sent to a group member / volunteer 

– Their only task is validating data for that scanner only. 

• Once it has been checked/confirmed/?re-checked 
– it then can go to the publicly available next version of 

CTDosimetry 

• Volunteers needed 
– To co-ordinate data 

– To check data 

– Help with web site? 
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CTDosimetry - Missing Scanners 

Own use 

Collaboration for a new 
version of CTDosimetry  
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