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CTDosimetry

1. CTDosimetry basics
Understanding the matching

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)

impactscan.org
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: ImPACT
ImPACT
d you knowr .
This is the web site of the ImPACT group.
e |CT scanning is 3 me dical imaging
ImPACT was the UK's CT scanner evaluation centre for 25 years.
echnology tablizhed in Bri

Their experts provided a wide range of CT scanner re lated services 1971, it e [ba Genml
to the NHS and other providers of healthcare; primarily in the Ui, rld-wide
but the knowledge and information has benefitted users and patients
around the world,
On this site, we give you an idea of the work undertaken by the
group, as well as providing ongoing access to same of our many

. . Whatis a ner ?

urces for use by all people involved in CT scannin g.

Some of the most current topics and recent additions are listed ST.Lor GAT) st roduces
bel -ray imzges of 's| hrough th
elow, el B o prdiens g Gap

rore i forrmation.
:: hot stuff

IMPACT news
CT Dosimetry
latest topics

site status

getting around

what's new
CTDosimetry v1.0.4
the ImMPACT course

presen tations
reports & info
dosimetry & testing
réd

history of CT
patients' guide to ct

http://www.impactscan.org

= MCSETOL.DAT
MCSETOZ.DAT
MCSETOZ.DAT
MCSETO4.DAT
MCSETOS.DAT
MCSETOG.DAT
MCSETO7.DAT

B pA-SETAS MAT

Size
659 KB
109 KB
110 KB
105 KB
105 KB
105 KB
105 KB
105 KB

1n= 'R

Tvpe
Microsoft C
DAT File
DaT File
DAT File
DAT File
DAT File
DaT File
DAT File

MAT Filas
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Getting started

 Download the spreadsheet (free)

:: ImPACT's ct dosimetry tool

home

:: CTDosimetry version 1.0.4 ;
what's new

presentations

IMPORTAMNT NOTE reports & info

In order o use the CTDosimetry spreadshest, vou MUST obitain the NAPE SR2Z50 dose data sets, dosimetry & testing
They can be purchased from the Health Protection Agency (HEA) the price is £50 stering (GEE) réd

plus tax (WAT), and postage, see HEA website for detalls. The ImPACT CTDosimetry spreadshest will
NOT work without these data sets,

links
about ImMPACT

contact us

& new version of CTDosimetry {version 1.0.4) was made available for download in May 2011, Click

_ site map
here to obtain the download.
search
YWersion 1.0 added the ahbility to calculate effective doses according to ICRP 103 as well as the hack
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Getting started

e Fill out some details

CTUG Oct 2013 _SE et al

We have tested it extensively and regularly check for viruses - but we would, of course, recommend
that you use all due dilligence befare using the application. We can not take any liability for the use
of this tool and any subsequent losses.

We value feedback from users as to any bugs or usahililty issues that remain.

CT Dosimetry spreadsheet download

Yaur name: |{an|:|n} |
{optional)

please indicate your profession:

clinical: non-clinical;

O radiologist O physicist

Oradiographer Qengineer

O clinician / other health Opatient

professional & e | |

name of your hospital ftrust/ | |
arganisation / company:
{optional)

is it | ..choose ane... V|

tick if you are in UK healthcare [
if so: are you NHS © non NHS O

I understand that I must obtain the MRPBE SE250 data sets from the HPA in
order to use the spreadsheet: [

|| download document ||

Information submitted with your request is used to track the number of valid downloads and profile
our user base. Access to the download is not restricted to those who fill in the form, but please
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NRPB SR250

 Purchase NRPB SR-250 (£50) from PHE (HPA)
© i wrw e nemetret o oeee. [ V oa? A

Accessibility | High contrast version | Contact Us | Site Wap

/Heall:h \ Topics A-Z: Search the site:

Protection L BCDEFGHIJKLM 3
rter vour search term Search
Agency HOoPGQ@RSTUYWXY Z | 4 ” ]
I n Topics A-Z » Advanced search
Publications Twitter RSS
Homes Publications Radiations Softwares MRPE-SR260: Mormalised Organ Doses for X-Ray Computed Tomography Galeulated & Printer friendly page @pess I vewwidow

Using hionte Carlo Techniques

) NRPB-SR250: Normalised Organ Doses for X-Ray Computed
Documerts af the HPA; ROE series Tomography Calculated Using Monte Carlo Techniques
HP& CRCE scientific and technical

report series Author(s):
HP&, RPD Series Reports
Mewsletters [ G Jones and P C Shrimptan
HP&, posters and leaflsts
nSoftware Summary
HPA. Rgsponse Statemsnts on This computer data package is intended to promote more widespread assessments of
Radistion Topics

racliation doses to patients from computed tomagraphy (CT) examinations.
Miscellaneous Publications Further detailz, including for associated NRPB publications, are given below.
MNRPE Archive

Price

£50.00 AT
Postage LI no charge; Europe: £5.00; rest of the world: £10.00.

Please sdd £3.00 if psyment is not made in Britizh Sterling dravwn on s UK bank, to
cover bank commissioniconyversion charges incurred by the HP&,

Crder

Technical specification

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

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

Placing of files

e Put spreadsheet and organ dose data sets (23 MC
files) in the same directory

X Name Size  Type Diate Modified

SicToosimetry 10,4051 659KB Microsoft Office Excel  29/06/2013 16:42

& MCSETOL.DAT 109KE DAT Fie 30/11/1992 12:20
MCSETOZ,DAT 110KE DAT Fie 30/11/1992 12:21
MCSETO3,DAT 103 KE DAT File 30/11/1992 12:22
MCSETO4,DAT 103KE DAT Fie 30/11/1992 11:09
MCSETOS,DAT 108 KE DAT Fie 30/11/1992 11:11
MCSETO6,DAT 108 KE DAT Fie 30/11/1997 12:23
MCSETO7,DAT 103 KE DAT Fie 30/11/1992 12:24
MCSETOR,DAT 103 KE DAT Fie 30/11/1992 12:25
MCSETO9,DAT 109KE DAT File 30/11/1992 12:25
= McsET10.0AT 103KE DAT Fie 30/11/1992 11:17
= McsET11.DAT 10GKE DAT Fie 30/11/1992 11:18
= McsET12.0AT 110KE DAT Fie 30111992 12:26
HhﬂFCET‘IT MaT 1Mo LD mAT Cil- 24 HOnT 490N

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



Open Spreadsheet

nCTDIw | =(VLOOKUP{MatchGroup,Matches, IF{BodyRegion=1,4,7} |+2*VLOOKUP(M
A B C D E F G H [ o K L
1
2 ImPACT CT Patient Dosimetry Calculator
3 Version 1.0.4 27/05/2011
4
5 Scanner Model: Acquisition Parameters:
6 Manufacturer:| sismens [+] Tube current 30 mé
7 Scanner: Siemens Balance, Emation [+] Rotation time 1 1s
5 kv 130 [+] Spiral pitch 1 )
9 Scan Region:| Head (+] mAs / Rotation 30 mAs
10 |Data Set qMCSETM Update Data Set Effective mAs 30 Imas
11 |Current Data |MCSET14 | Collimation Y10 E] mm
12 |Scan range Rel. CTDI  Lookup [1.00 at selected collimation
13 Start Position|32.5 €M Get From Phantom CTDI (air}  Lookup|33.2 mGy/100mAs
14 |End Position [62 Jem Diagram CTDI (soft tissue) |35.5 ImGy/100mAs
15 2CTDN, Look up |24.1 ]lmGyrﬁUUmAE
16 |Organ weighting scheme ICRP 103 E]
17 CT,, 7.2 |mGy
18 CTDlyq 72 mGy
19 DLP 213 ImGy.cm
20
21 |Qrgan Wy Hr (mGy) | wr.Hr Remainder Organs Hr (mGy)
22 |Gonads 0.08 0.038 0.003 Adrenals b2
23 |Bone Marrow 012 1.6 0.19 Small Intestine 0.28
24 | |Colon 012 0.24 0.029 Kidney 3
25 |Lung 012 54 0.64 Pancreas 45
26 |Stomach 012 348 0.46 Spleen 4.4
27 |Bladder 0.04 0.021 0.00083 Thymus 6.1
28 |Breast 012 45 0.54 Uterus / Prostate (Bladder) 0.04
29 | |Liver 0.04 42 07 Muscle 12
30 |Qesophagus (Thymus) 0.04 6.1 0.24 Gall Bladder 1 23
CTUG Oct 2013 SE et al 74 roid 0.04 0.28 0.011 Heart A B

ScanCalculation . Phantom Paediatric Scanners MatchData Collimation MonteCarloData




e Useful tips
for running
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Introduction Tab

ImPACT CT Patient Dosimetry Calculator
Version 1.0.4 27/05/2011

Introduction

This spreadsheet is a tool for calculating patient organ and effective doses from CT scanner examinations.
It makes use of the NRPB Monte Carlo dose data sets produced in report SR250 (link at bottom of page).
SR250 provides normalised organ dose data for irradiation of a mathematical phantom by a range of CT
ScAanners

As SR250 was produced in 1993, it does not include data for more modern scanners. To overcome this
problem, the ImPACT CT scanner dose survey was carried out by physicists in the UK and Europe.

This work, provides a method for ‘matching’ the dose distribution of newer scanners to scanners included in
SR250. The matching results are included in this spreadsheet. As new scanners are introduced, their
matches will be included in updates to this spreadsheet. More details can be found on the dose survey
page on the ImPACT website (link below)

The results produced by the CTDosimetry spreadsheets have been checked against those produced by
CTDOSE, produced by John Le Heron, the standard software used to calculate doses from the NEPB
SR250 datasets. The two methods produce identical results for a range of scans and scanners, with the
exception of small differences between the doses calculated for muscle and for the ‘remainder’ organs.
These differences are present despite an apparent similarity in calculation method, and are typically 1-2%.

Installation

The system should work on any PC with Microsoft Excel 2000 or above. It has not yet been tested on a
Apple computer, but it is anticipated that it should work on a Mac.

Installation is fairly simple, and only requires the SR250 data sets (MCSETO01.DAT to MCSET23.DAT) to be
present in the same directory as this spreadsheet. (SR250 is sold by the NRPD - see link below)

Macros are used on this spreadsheet for a variety of purposes. Depending on your version of Excel | and
macro options, the security level may have to be switched to ‘'medium’ {select Tools" -» "Options’ -=
"Security’ -> 'Macro Security’), and/or ImPACT added to your trusted Macro sources.

This spreadsheet has been checked for macro viruses, and the logic and calculations been tested

avtanci hy however ImPACT accent no responsibility for loss or damaoe incurred as a result of its use.
sn . Introduction . ScanCalculation Phantom - Paediatric -~ Scanners -~ MatchData Collima,




Macros

* Adjust the macro settings

'63 EBOHRBRY9- - Q&EE® )7 CTDosimetry 1.04xls [Compatibility Mode] - Microsoft Exce

Home Insert Fage Layout Farmulas Data Review WView
@ Security Warning Macros have been disabled. Options...
nCTDIw v Jx | =(VLOOKUP{MatchGroup,Matches, IF(BodyRegion=1,4,7)+2*VLOOKUP({MatchGroup,Matches, IF[ Bt
A B C D E F G H | o K L M M

1

P

3 Microsoft Office Security Options

4

5 Scanner Model: @ Securi

urity Alert - Macro

6 Manufacturer:| siemens - =

7 Scanner: Siemens Balance, Emotion hl Macro

8 k- 130 = Macros have been disabled. Macros might contain viruses or other security hazards. Do
g Scan Eegion: | Head hd not enable this content unless you trust the source of this file.

10 |Data Set MCSET14  Update Data Set Warning: It is not possible to determine that this content came from a

il Current Data |MCSET14 | trustworthy source. You should leave this content disabled unless the

12 Scan range content provides critical functionality and you trust its source.

13 |Start Position[32 5 Cm  Get From Phantom More information

14 End Position G2 Tem Diagram File Path: H:\...JG Mov 2013ImPACT CTDosimetry and MC files\CTDasimetry_1.0.4.xls
1: |O = - — ) Help protect me from unknown content {recommended)

rgqan weighting scheme :
= e @ Enable this content:
- (
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Scanner models

e But your scanner is not there ...

v - R P sy e e o - o (R rra v e

nCTDIw - Je | =[VLOOKUP{MatchGroup,Matches, IF(BodyRegion=1,4,7) |+2*VLOOKUP{Maf
A B C D E F G H [ J K L

—

ImPACT CT Patient Dosimetry Calculator
Version 1.0.4 27/05/2011

Siemens Sensation Open
Siemens Sensation 64
Siemens Definition &5

2
3
4
5 Scanner Model: Acquisition Parameters:
B Manufacturer:| siemens [+] Tube current 30 mA
7 |Scanner: Siemens Definition A5 [+] Rotation time 1 hE
8 kv Siemens CR, CR512, DRH Spiral pitch 1 7
9 Scan Region: g@emens gﬁ"&aﬂff DR1{Z{3 mAs / Rotation 30 mAs
iemens DR, s .

10 Data Set « Siermnens Sormatom Plus 4 Series EfFE.'l.:T.IVE. mAS - 30 mAs
11 Current Data | siemens Somatom AR-C, 4R.SP, AR-T Collimation E] mm
12 | |Scan range |Siemens -':\lR-HF' I Rel. CTDI  Lookup|1.00 1(assumed)
13 [Start Position| 2o E"”SJ DiP, Plus-3 CTDI (aif) Lookup [#N/A  |mGy.
14 End Position Siemens Balance, Emokion CTDI {Eﬂﬂ tiEEUE"} #MIA, h r|"||G'5|II

Siemens Volume Zoom, Access CTOI i ]
15 — Sizmens Emation Duo z = Look up [F#N/A ﬂmGy
16 I@ Siemens Sensation 4

Siemens Sensation 16 i
B Siemens Sensation 16 Skraton CTDl, Ll i LE
18 Siemens Emation & CTDlya #HA - ImGy
19 Siemens Sensation 10 OLP 20UA ] mGy
20
21

|Fiemainder Organs

Organ

.
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CTDosimetry - Missing Scanners

Own use

Collaboration for a new
CTUG Oct 2013 _SE et al The |mp/\(ié;f§<i56ﬁy afawwgi)fﬁétfvd Strategy



64 Slice Scanners

64 slice data

scanners, please read this document.

If vou are wanting guidance on how to use the current spreadsheet to estimate the dose from 64 slice

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

CTUG Oct 2013 _SE et al

IMPACT CT Patient Dosimetry Calculator: 84 Slice Scanners

1. Current Version 0.99x, Jan 06
Includes Siemens Sensation 64 and GE VCT

2. Philips Brilliance 40 and 64

Calculateas for a Phalips BEEQ00 IDT. Essentially CTDI walues in air and in phantom are
sirailar, implying that filtration the same. Only difference 15 therefore that the bearn 15 wader
on the 40 and 64 scanners.

ze “collimation (mm)’ eg 7.5 or 40 mm, and type in walue for ‘relative CTDI factor, form
tablebelow, in cell (112 on ScanCalowation page.

Data from Plulips 64
Callim ation Relative CTDI factor

nxmml fmml Small fz | Large fz
12x 0625 75 - 1.018
16 x 0625 10 1.002 1.000
12x1.25 15 - 0.375
40 x 0 625 25 0577 0376
32x1.25 40 - 0.749
G4 x 0625 40 0.7439 0.7 45
(fz = focal spot)

3. Toshiba Aquilion 64

Cietector array iz the same. A saume that filtration isthe same, therefore can calewate as fora
Toshiba 16

se 124572004



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

Missing Scanner Models 2011

CT scanner models - suggested classification

Level GE Philips Siemens Toshiba
LOW BrightSpeed Elite Emotion 16
Spirit
Definition AS 20/40"
LightSpeeed VCT: - -
MED 1\ Body,'small filter) Aquilion 32
Optima 660s (32)*
HIGH Optima 660 (64) Brilliance 64 Essence® |Definition AS+ ﬁ‘gg;“on 64inc. Body, 'S
LightSpeed VCT Xte** |Ingenuity CT Aquilion CX & CXL~
I\P/IREMIU Discovery CT750 HD Philips iCT SP™ Definition Dual Source |Aquilion PRIME (80)™"
Philips iCT Definition Flash Aquilion Premium (160)™"
Aquilion ONE (320)
\éV(I)[;EE LightSpeed Xtra (WB) |Brilliance Big Bore Definition Open 20/40 ([Toshiba Aquilion LB
Optima 580

CTUG Oct 2013 _SE et al

* Same dosimetry as Optima 6607?
** Same dosimetry as VCT?

+ Same dosimetry as Brilliance?

++ Same dosimetry as iCT?

N Same dosimetry as Definition AS 64?

~ Same dosimetry as Aquilion 64

The Symé ddsinetiy as AqeiisAONE New models - Tips afVIZAz Eewis




CT scanner models in Nuclear Medicine

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

ll:/::n:ufact- PET Model CT component
Discovery ST |4 slice Lightspeed
Discovery ST |16 slice Lightspeed
Discovery STE |8 slice Lightspeed

Healfffcare Discovery STE |16 slice Lightspeed
Discovery VCT |64 slice Lightspeed
Discovery VCT |64 slice VCT
Discovery 690 |64 slice Lightspeed

ll\‘/:::ufact- PET Model CT component
Gemini GXL 16 slice Brilliance

Philips | Gemini TF 16 slice Brilliance

Gemini TF 64 slice Brilliance

Manufact-
urer

Siemens
Medical

PET
Model

Biograph
Biograph
Biograph
Biograph
Biograph
Biograph
mCT
mCT
mCT

CT component

6 slice Emotion

16 slice Sensation

16 slice Somatom Emotion
40 slice Sensation

64 slice Sensation

64 slice Somatom

128 slice Definition AS

40 slice Definition AS

64 slice Definition AS

CTUG Oct 2013 _SE et al
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Check out latest VVersion

st ~ —
w|ﬂ http:/impactscan.org/ctdosimetry.htm po-2c ‘ @ Microsoft Forefront TMG

File Edit View Favorites Tools Help

o] *® Google Maps 5> BBC - Radio 4 - Home B http--www.worldtimebud... ” @ - -

Information submitted with your request is used to track the number of valid downloads and profile
user base. Access to the download is not restricted to those who fill in the form, but please leave 'an
as your name if you are unwilling to disclose your real name - and please indicate your profession.

:: CTDosimetry - version history

Major updates

From version 1.0, the user can select whether to calculate effective dose using the ICRP 60 or the IC
103 weighting schemes.

From version 0.99r, guidance on paediatric effective dose is included, using further data from the NF
Versions 0.92] onwards, allow the user to select the x-ray beam collimation, and looks up the CTDI =
that collimation. This is important for multi-slice scanners, as CTDI can vary quite widely with selects
collimation.

CTDosimetry.xls also includes automatic calculation of weighted CTDI and dose-length product (DLF
values. See below for a full list of the changes included in each version of the spreadsheet.

Full update list

Version 1.0.4 27/05/11

= Version 1.0.4, released in May 2011, fixes an error with relative CTDI for the Siemens Definiti
AS and adds narrow cellimation data for the Philips Brilliance 40 and 64.

Version 1.0.2 24/08/10

» Version 1.0.3, released in August 2010, adds information on the Philips Brilliance 40 and 64
scanners and corrects some minor errors elsewhere in the spreadsheet.

Version 1.0.2 16/11/09

» Changed VBA code to avoid Excel 2007 crash: Phantom worksheet unprotected before changir

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

1. CTDosimetry basics
Understanding the matching

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

impactscan.org

dose survey.

:: dose survey summary

This article originally appeared in 'Rad’ magazine, in 2000, and discusses the results of the ImPACT

Estimating patient dose on current CT scanners: Resulis of the ImMPACT* CT dose survey

St. George's Hospital, London

Introduction

M.A. Lewis, S. Edyvean, S.A. Sassi, H. Kiremidjian, N. Keat and A.]. Britten. ImPACT, Medical Physics,

www.impactscan.org/CTDosimetry

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

CTUG Oct 2013 _SE et al

i

Imaglng A Medical Devices

I m PACT Performance Agency Evaluation Group

Assessment of CT .
: Scanners .‘"rf}\

CT dosimetry and a data base for CTDI values

EFOMP Workshopat ECR 2002

5. Edyvean, ImPACT
St George’s Hospital,
London


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

CTDI,

TMPACT factor

 Measurements on old (SR250) scanners
— CTDI air, and CTDI phantom (c & p)

CTD%

./

CTDI,,

CTDI,,CTDI,

« MC data sets and CTDI data for old scanners

— Multi-variate analysis : combination which gave best
correlation -> ‘ImMPACT’ Factor

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

CTUG Oct 2013 _SE et al
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ImF vs Effective Dose

y = 0.977x + 0.0203
R =0.977

Matched scanner ,, (1)

T~ SR250 scanners

Abdomen ImMPACT Factor

0 0.2 0.4 0.6 0.8 1 1.2 1.4 1.6

Normalised Effective Dose (Abdomen)

(ED/CTDI,)

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



CTDI,/CTDI; vs normalised ED

 Use ratios of CTDIw / CTDI,

CTUn
ImPAC

Phantom Factor (CTDI,, / CTDI,, )

= 0.7089x + 0.0012
R?2=10.9369

Matched scanner,,, (1)

Unknown scanner,,, (2)

SRZ;SO scanners

0.0 0.2 0.4 0.6 0.8 1.0

Normalised Effective Dose
(ED/CTDI, )

1.2

1.4




Correlations for data combinations

3 : =

—
Q\|

LS

N’

5

S M head
= ~ |0 neck
O

o - | chest
o

- - |l abdo
O - |L pelvis
©

> I

S

O

HVL CTDI CDTlI HVL & CTDI
(PF) (ImF)

ImMPACT EFOMP 2002



CTDosimetry

1. CTDosimetry basics
Understanding the matching

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

Adding a new scannerto ImPACT CTDosimetry

S. Edyvean, Nick Keat

ImPACT 2012

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


Advanced tips_Scanner matching_ImPACT_CTDosimetry_v2_for advanced.ppt

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

* Asan example, let’s add the GE “SuperNewPlus” scanner

CTUG Oct 2013 _SE et al The IMPACT CT Dosimetry Spreadsheet: New mo‘f'FffPﬁiEf’F”?@f[?egé


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

CTDI Dose Data Required

A E Q- H-E-AEE@ ) - Scanner_matching_CTDI data_v1.0.xls [Read-Only] [Compatibility Mode] - Microsoft Excel - T X
| Eﬂ
|
- Home Insert Page Layout Farmulas Data Review View e - 7 X
| o1 *(» |
A B E D E F G H | J K L 1T N 0] u
1 |CTDI Dose Data required for matching scanners in ImPACT CTDosimetry Calculator |:!
2 |Worksheet for scanners with one beam shaping filter for each of head and body scanning
3
4 Please return your data via e-mail to drsig@impactscan.org
A
6
7
& Data supplied by:
3 Contact phone:
10 Email:
11 |Date:
12
13 | Scanner manufacturer:
14  Scanner model:
15
16 1. HEAD data
17
18 1a. CTDlygg air for different filter and kV combinations, and for each collimation
19 Axial (not spiral) mode. At isocentre, in air
20 |Chamber calibration factor: ™ Temp (*C): Pressure (mbar): Overall cal. Factor 7 #DIV/0!
21
Mo, Width of CTDle
) Raotation physical each Total Beam ! ) i Mean | CTDligo zir 100, air
Mode (Filter) KV mA time (s) mAs detector | detector | Width (mm) Readings (air Kerma - mGy) reading (mGy) (mGy/100
22 rows | row (mm) mAs)
23 |Filter 1 K1 0 ~10 mm #DIVQL [ DIVl #OIVIO!
24 |Filter 1 K2 0 ~10 mm "DVl [ #DIviol [ #DIviol
25 |Filter 1 Kv3 0 ~10 mm [ #DIvOr [ #DIVI0L [ #DIVAD)
26 |Filter 1 K4 0 ~10 mm "DVl [ #DIviol [ #DIviol
27 |Filter 1 KVE 0 ~10 mm " #Divior [ #DviolL [ #DIViOL
28
Mo, Width of CTDlioo o
: Ratation physical | each Total Beam : : ) Mean |CTDlsgo s e
Mode (Filter)| kW mA time (s) mAs detector | detector | Width (mm) Readings (air Kerma - mGy) reading P (mG‘S:'-”lUU

M 4 » »| CTDI data v1.0 Single filter CTDI data v1.0 Multifitter ¥ - il

- . [N (= T

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

Measure CTDI for new scanner

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

* Measure CTDI,,, for all kVs
— Inairat 10 mm

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

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

e Normalise to 100 mAs

* For SuperNewPlus with 4 kVs, and 4 beam widths

o wesican _Lson

100
120
140

CTUG Oct 2013 _SE et al

10 mm
10 mm
Beam 1-4

10 mm

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

The IMPACT CT Dosimetry Spreadsheet: New mOtiiﬁLfPAief-Fn?éti?egy



Add CTDI data to Scanners Worksheet (1)

* In CTDosimetry...

e Add new data to ‘Scanners’ worksheet
— Un-protect worksheet

42 | GEI] 1401 GE.140 |GE LightSpeed 16 454 249 7 2491 40.10 108 1d.b .93 1.1/ 20 1
43 GE.m | 80 [ GE.m.080[GE LightSpeed Pro 16 145 75 8.1 10.1 17 4.1 077 076 11 :
44 GE.m [100] GE.m.100|GE LightSpeed Pro 16 233 13.7 13.9 17.6 3.6 77 083 0.9 9 1
45 GE.m |[120| GE.m.120|GE LightSpeed Pro 16 333 209 208 | 266 6.0 119 | 087  1.00 13 1
46 GE.m |140]| GE.m.140|GE LightSpeed Pro 16 s an-n 254 37.0 8.9 16.7 | 090  1.06 20 1
47  GE.n | 80 | GE.n.080 |GE LightSpeed RT Insert... 7.9 9.2 16 43 081 082 g z
48 GE.n |100]| GE.n.100 |GE LightSpeed RT Delete 13.5 16.9 3.3 7.8 087 097 13 1
49 GE.n |120]| GE.n.120 |GE LightSpeed RT Rename 201 23.9 5.6 121 | 091 1.07 20 1
) —Sen U SEn bl et oo, [ ME ST T L% L i
£2  GE.o |100| GE.0.100 |GE LightSpeed VCT | View Code 174 | 242 4.0 8.8 095 074 17 !
£3  GE.o |120| GE.0.120 |GE LightSpeed VCT 5y Unprotect Sheet.. 261 35.0 6.7 133 | 100 0384 14 .
f4 GE.o |140| GE.0.140 [GE L.qhts;@ VCT Tab Calor , L3565 | 469 9.9 183 | 102 091 19 1
55 | p. = 84 | 104 1.7 44 | 078 078 | |11 p
56 GE.p |100] GE.p.100 |GE LightSpeed VCT (small hd, lar Hide 14.9 18.4 3.8 8.3 085 094 13 1
£7  GE.p |120| GE.p.120 |GE LightSpeed VCT (small hd, lar 25 | 219 6.5 131 | 090  1.04 20 z
58 GE.p |140| GE.p.140 | GE LightSpeed VCT (small hd, lar 31.0 38.8 9.6 18.5 | 092 110 20 1

— — — — S —————— — Select All Sheets — —
M4 b M ScanCalculation - Phantorm - Paeditric | Scanners——waccnoera——commation MonteCarloData - "Doses - DoseCalculation{ M—

Readv fverage: 1362508529 Count: 16 Sum: 1771261087 ||EH/E Ml 10088 (=)= i+
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ImPACT CTDosimetry and MC files/CTDosimetry_1.0.4_for demo.xls

Add CTDI data to Scanners Worksheet (1)

e Add new data to ‘Scanners’ worksheet

— Un-protect worksheet

— Select rows below last scanner from your vendor

A B = D E F G H I J K L M| N - 0 P -
1 Scanner|kVp| Sub- Scanmer CTDI (Head, mGy/100mAs)| CTDI {My, mGyHl)DmAsA}l ITF:ACT Faclorl Scanner Match
2 Group group Air  Centre Perip S P WP R IR Head Body
57 GE.p |120| GE.p.120 |GE LightSpeed VCT (small hd, large bd] 34.9 224 225 2719B I |E - A~ - %0 5™ 20 21
55 GE.p |140| GE.p.140 |GE LightSpeed VCT (small hd, large bd] 46.8 33 31.0 38.8 R G5 | U9Z Ty 20 16 -
159 | PH.a |120| PH.a.120 |Philips 310, 350 (GEZ2, no Cu) 328 18.7 212 cut 0.87 13 14 =
60 | PH.b |120]| PH.b.120 |Philips 310, 350 (GE2, w. Cu) 15.8 1.2 11.6 X h 1.00 14 14
61| PH.c |120]| PH.c.120 |Philips 310, 350 (GE3. no Cu) 217|5a Copy 0.90 15 15
62 | PH.d |120]| PH.d.120 |Philips 310. 350 (GE3. w. Cu) [{ Paste Options: 1.11 1.14 16 16
63  PH.e | 80 | PH.e.080 |Philips AV, LX, SR7000 43 26 3.0 8.7 j 0.93 0.73 20 5
64 PH.e |100| PH.e.100 |Philips AV, LX, SRT000 13.2 8.8 9.6 13.2 0.98 0.89 22 22
65 PH.e |120| PH.e.120 |Philips AV, LX, SR7000 19.2 13.6 14.8 19.3 Paste Special... 1.03 1.01 19 19
66 PH.e |130| PH.e.130 |Philips AV, LX, SR7000 22.6 16.0 17.6 22.8 Insert 1.04 1.05 23 23
67 PH.e |140] PH.e.140 |Philips AV, LX, SR7000 26.0 19.0 20.3 26.0 : 1.05 1.07 21 12
68 PHf 120 PHf120 |Philips CX. CX/S 20.5 14.2 16.4 19.2 Denie 1.01 0.90 18 18
69 PH.g |120| PH.g.120 |Philips SR4000 18.2 12.5 13.5 18.2 Clear Copntents 1.00 0.92 14 15 )
70 PH.h |120| PH.h.120 |Philips Sk A B C D E F G H I J K L M| N 0 Z -
W 4 » M| Version . Introduction 51 ’ Scanner|kVp| Sub- Scanner CTDI {Head, mGy/100mAs)| CTDI (Body, mGy/100mAs) | ImPACT Factor Scanner Match
2 Group group Air Centre  Perip Air Centre  Perip | Head Body Head Body
57 GEp [120] GE.p.120 |GE LightSpeed WCT (small hd, large bd| 34.9 224 225 279 6.5 131 0.90 1.04 20 21
58 GE.p |[140] GE.p.140 |GE LightSpeed VCT (small hd, large bd] 46.5 31.3 31.0 38.8 9.6 18.5 0.92 1.10 20 16 | =
59 =
60
5] )
62 _ L
63 fHa [120] PH.a.120 |Philips 310, 350 (GE2, no Cu) 32.8 18.7 21.2 0.87 13 14
64 PHb [120] PH.b.120 |Philips 310, 350 (GE2, w. Cu) 15.8 11.2 11.6 1.00 14 14
65 PHc [120] PH.c.120 |Philips 310, 350 (GE3. no Cu) 21.7 42 10.2 0.90 15 15
66 PH.d [120] PH.d.120 |Philips 310, 350 (GE3, w. Cu) 1.1 1.14 16 16
67 PH.e | 80| PH.e.080 |Philips AV, LX, SR7000 43 26 3.0 8.7 1.4 35 0.93 0.73 20 5
68  PHe [100] PH.e.100 |Philips AV, LX, SR7000 13.2 8.8 9.6 13.2 26 57 0.98 0.89 22 22
63 PHe [120] PH.e.120 |Philips AV, LX, SR7000 19.2 13.6 14.8 19.3 43 9.0 1.03 1.01 19 19 )
CTUG Oct 2013 SE et al 70 PHe [130] PHe 130 |Philips AV, LX, SR7000 226 16.0 17.6 228 53 111 1.04 1.05 23 23 -
PN \.-'er'iEn < IIntFo'c'I‘ucalor: ‘ééa;ﬂ‘(falaﬁa_*’:ronnn Phantom Paend'}a;_ric éga'l"lners 7 FﬂatchDgEa" Colﬁh%tion mr&onte(faﬁgData ) nBosed]m P/B\CT 2012 J




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

A B - D E F G H | J K L M| N 0 &
1 Scanner|kVp| Sub- Scanner CTDI (Head, mGy/100mAs)| CTDI (Body, mGy/100mAs) | ImPACT Factor ] T “M“hl |
group Air  Centre Perip Air  Centre Perip | Head Body Arial - 10 - AT A7 B3~
120| GE.p.120 |GE LightSpeed VCT (small hd, large bd| 349 224 225 | 2718 65 131 [ 090 104 | g ;= m-A--x
140| GE_p.140 | GE LightSpeed VCT (small hd, large bd] 4658 313 310 | 388 95 185 | 092 110 fT o v 2]
80| GE.q.080 |GE SuperNewPlus 0.0 80 5.0 0.0 20 50 | 118 094 =
100} GE.q.100 |GE SuperNewPlus 200 150 160 | 200 40 100 | 107 o094 | &
120| GE.q.120 |GE SuperNewPlus 300 250 250 | 300 6.0 150 | 114 094 | E3 Copy
140] GE.q.140 |GE SuperNewPlus 400 300 300 | 400 10.0 200 | 103 112 | @ PpasteOptions:
120| PH.a.120 [Philips 310, 350 (GEZ, no Cu) 328 187 212 0.87 ) 155 [7] 7 &
120| PH.b.120 |Philips 310, 350 (GE2, w. Cu) 156 112 116 1.00 § =[] et (24
120| PH.c.120 |Philips 310, 350 (GE3. no Cu) 27 42 10.2 0.90 ste Special...
120] PH.d.120 [Philips 310, 350 (GE3, w. Cu) 111 114 ,
80 | PH.2.080 |Philips AV, LX, SR7000 43 26 3.0 8.7 14 35 | 003 073 Insert Copied Cells...
100| PH.¢.100 |Philips AV, LX, SR7000 132 88 9.6 132 26 57 | 098 089 Delete...
120| PH.e.120 |Philips AV, LX, SR7000 192 136 148 | 193 43 90 | 103 101 Clear Contents
130| PH.e.130 |Philips AV, LX, SR7000 26 160 176 | 228 53 11 | 104  1.05

e e s imon o ne o n ans anr i Fi
Version Introduction ScanCalculation Phantom Paediatric | Scanners .~ MatchData Collirmation MonteCarloData Dosell |mJ5%\CT 2012



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

A B c D E F G H J K L M M .
1 Scanner Group Co:;Eﬁ:o" Sub-group Col;:::;lon Rel. CTDI
i GE.p 3 GEp.3 10 1.10
78 GE.p 4 GE p4 1.25 1.46
i) GE.q 1 GE.q1 40 0.80 @
80 GE.q 2 GE. g2 20 0.90
81 GE.q 3 GE.q.3 10 1.00
82 GE.g 4 GE.q4 125 1.50
83 PH.e 1 PH.e.1 10 |§ 1.00
g4 PH.e 2 PH.e.2 7 0.99
85 PH.e 3 PH.e.3 5 1.00
86 PH.e 4 PH.e 4 3 0.98
87 FPH.e ] PH.e.5 2 0.57
66 PH.e ] PH.e.6 1.5 0.92
89 PH.e 7 PHe7 [ 1 3.01
80 PH.e g8 PH.e.8 1 (AV) 1.11
91 PH.f 1 PH.f.1 10 1.00 L
M4 v M| Version Introduction ScanCalculation . Phantom .- Paedatric .~ Scanners . MatchData | Collimation .~ MonteCarioData Dose|i] 4 | i | »
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e Select another vendor on ‘Manufacturer’ drop down

Use nhew scanner

on ScanCalculation worksheet

 Select vendor of new scanner

A B C D E
4
5 Scanner Model:
6 Manufacturer:| ce -
7 Scanner: -
8 kW E 8300 / 9000 Series
J Scan Region, gE aﬁ_?uhieu'iess eed, CT/i (Mo SmB)
10 Data Set ~ GE Hisgeerd CTT'T witir'u SmartBeam
11 Current Data | ce Max

12 |Scan range

13 |Start Position
14 End Position

15

16 |Organ weighti
17
18
19
Wb M Version

' GE SuperiewPlus

GE Pace, Sytec

GE Prospeed

GE FX /i, LXfi

GE Qufi, LightSpeed, LightSpeed Plus

GE Hispeed 7x/i, MX/i

GE LightSpeed Lltra

GE LightSpeed 16

GE LightSpeed Pro 16

GE LightSpeed RT

GE LightSpeed VCT
I % ol == BT

Introduction Scantalculation

CTUG Oct 2013 _SE et al

F G H I J K L
Acquisition Parameters:
Tube current 30 mA
Rotation time 1 s
Spiral pitch 1 7
méAs / Rotation 30 mAs
Effective mAs 30 Imas
Collimation [« | mm
Rel. CTDI  Lookup |1.00 (assumed)
CTOI (air)  Lookup |#MN/A mGy/100mAs
CTDI (soft tissug)  [#M/A  ImGy/100mAs
CTDl, Lookup |#M/A mGy/100mAs
CTDl,, #A ImGy
CTDly aN/A  |mGy
DLP #N/A  ImGy.cm
Phantomn . Paediatric -~ Scanners .~ MatchData Collimation

MonteCarloData

Dosell] 4 |

The IMPACT CT Dosimetry Spreadsheet: New moqiﬁlfp'&i@'lingéti?egg




Quality control

Check the results for the new scanner are sensible

— Compare to quoted CTDI _, on scanner console

vol

— 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

CTUG Oct 2013 _SE et al
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CTDosimetry

1. CTDosimetry basics
Understanding the matching

Tips - incorporating new scanner models for your

own use

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

A

~

S

-

. 4

Collaboration

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



New Scanner Data — Current Status

* Request for data on web-site

* To be dealt with by

— |[PEM DRSIG
* Thanks to DRSIG and to David Platten for organising

— Ex-ImPACT staff

i1 a request to users of CTDosimetry

IMPACT are changing the model for incorporation of new data into the spreadsheet, Rather than relying on
our evaluations for data we are working with the Institute of Fhysics and Engineering in Medicine's Diagnostic
Radiology Special Interest Group (IPEM's DR S1G) to update the data, We would like to invite users who have
access to scanners that do not currently appear in CTDosimetry to make appropriate CTDI measurements
and send their results to the DR S1G. If vou would like to make measurements please download and use this
form.

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

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

I60 v (" f |

A B C D E F G H | J K L W N 0
CTDI Dose Data required for matching scanners in ImMPACT CTDosimetry Calculator
Worksheet for scanners with one beam shaping filter for each of head and body scanning

Please return your data via e-mail to drsig@impactscan.org

Data supplied by:
Contact phone:
Email:

Date:

Scanner manufacturer:
Scanner model:

1. HEAD data

1a. CTDlygg air for different filter and kV combinations, and for each collimation
Axial (not spiral) mode. At isocentre, in air

ralpel o] o | o s o s s
- P preg e bl et el el et e = e TN R

Chamber calibration factor: ™ Temp (*C): Pressure (mbar): Overall cal. Factor 7 2DIV/O!
No. | Width of Dl
. Rotation physical | each Total Beam . . Mean |CTDligg s 100, zir
Mode (Filter)] kY mA, time (s) mAs detector | detector | Width (mm) Readings (air Kerma - mGy) reading (mGy) (mGy/100
22 rows | row {mm) mAS) |
23 |Filter 1 KA1 0 ~10 mm #0ON0U T #DNO #DIWro!
24 |Filter 1 K\2 0 ~10 mm T #DIVI0L [ #DIViON | #DIVIO!
25 |Filter 1 KV3 0 ~10 mm T #DIVI0L [ #DIViON | #DIVIO!
25 |Filter 4 KA n ~10 mm M ennon T oennomt T 2nnvm
M 4 » ¥ | CTDI data v1.0 Single filter .~ CTDI data v1.0 Multifiter < ¥J [ m

= =Tl caeee ™ =
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New Scanner Models - Strategy

* |n 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....

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



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?

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



CTDosimetry - Missing Scanners

Own use

Collaboration for a new
CTUG Oct 2013 _SE et al The |mp/\(ié;f§<i56ﬁy afawwgi)fﬁétfvd Strategy



New Scanner Models and the
IMPACT CTDosimetry Spreadsheet:
Tips and Strategy
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