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Abbreviations & Glossary

ATC Advanced Technology Consortium
CQMS Central Quality Management System
Dicom Digital Communications in Medicine
DRR Digitally Reconstructed Radiograph
DVH Dose Volume Histogram

OAR Organs at Risk

PTV Planning Target Volume

RTOG Radiation Therapy Oncology Group
SWAN TROG Trial review software

TCOO Trials Central Operations Office
TMC Trial Management Committee

QA Quality Assurance

uiD Dicom Unique Identifier
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1. TROG Guidelines for export of plans for QA review in Clinical Trials

1.1 Introduction

This manual follows the steps required to export your patient plan from your treatment planning

system, to make it ready for uploading into CQMS and SWAN for review.

The TROG recommendation is for the maximum file size to be 50Mb. This has been shown, with
the right parameters and settings, to give all the required information.

1.2 Export from Treatment planning systems

There are two main formats used for export: DICOM and RTOG.
* Eclipse will export in Dicom only.
¢ Pinnacle will export in RTOG and from version 8.0h, in Dicom.
e Xio will export in both RTOG and Dicom.
¢ Oncentra will export in Dicom only.

In general, Dicom is simpler to use.

The TROG quality assurance review requires CT slices, contours, reference points, plan, dose
matrix, dose volume histograms (DVHs) and DRRs.

The US Radiation Therapy Oncology Group (RTOG) is a member of the Advanced Technology
Consortium (ATC).. This terminology is used in Eclipse as “ATC Dicom export”.

1.3 Software required

All patient files should be anonymised before export. The recommended software is Dicom
Shadower, available for download at

http://www.trog-raves.org/HTMLPages/digital exports.htm

Swan accepts a single file, so all exported files must be zipped together, using Winzip.
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2. The export process

Trial patient planned
and approved

|

Export plan to local
directory with:

CT slices

structure set

plan

dose matrix

DRRs

DVH

ﬂ

Anonymise the
exported data

d

Zip into single file

ll

Upload to CQMS
and Swan
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3. Exporting a plan from Pinnacle

3.1 Setting up the export filter at Pinnacle

The preferred format for data submission is DICOM, however the RTOG data format can also be
used — both methods for Pinnacle have been documented.

Information on setting up the export filter is given in Appendix A.
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3.2 Checklist for the plan

* ldentify patient and plan

» Estimate the final file size (approx 50kb/CT slice)

0

(0]
(0]
(0]

How many CT slices? More than 80 slices?
Are there two phases?
Is the dose grid spacing 0.25cm x 0.25cm x 0.25cm?
Is the dose calculation volume set to cover?
= The transverse cross-section
= all contoured structures
= 5cm above sup and inf to the field edges

= for non-coplanar beams, all beams exit through skin surface
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3.3 The export process from Pinnacle: Dicom format
» Confirm that the correct patient and plan have been opened.

» Select "Export" from the "File" drop down menu, Figure 1.

[ —

File | QOptions  Utilities
_i Trials... ﬁ

Save Plan
Lock Plan...
Print Plan... -
Print Window... J
Export...

Import...

Close Window
Exit
— Tee—encannt

Figure 1: select export from the file drop down menu

able

* The "Export" window, as shown in Figure 2, will open. Confirm that the correct trial has been
selected.

R RN NN N AR EERRRRERDRERRERRRRERERDRDRRD DR DR DDD IDDIDRDR D DDERAEAARARARpRDRDRDRDRDRDRARDRDADpD—-,

- ||

Select Trial To Export: Trial_1 —
Local AE Title: PINMB10-1

Laser | Block Cutter| Compensator| MLC | RaVv | RTOG | DICOMRAT | DICOM Image|

Destination AE Title:  vmsfad —

W Transmit POls | Transmit DRRs _| Annotate

W TransmitROls | Transmit Setup Beams and DRRs

R Transmit Plan ETransmit Dose Grid

X Select prescription to export,
DICOM Timeout, |30 =

Transmit Cata
Dismiss | Help |

Figure 2: Pinnacle "Export" window.

* To export the plan in DICOM format select the DICOM RT tab.

Identify the correct destination AE title. Each AE title is configured separately on Pinnacle and each
one may not support all of the exportable items — if the required export options are not available
contact the relevant software support personnel to reconfigure this.

There are typically two AE titles listed on Pinnacle. One is the AE title of the record and verify (RV)
system and the other is the AE title of Pinnacle. The AE title will determine where the DICOM data
will be stored. The exported data must be readily accessible so that it can be copied, de-identified
and submitted to TROG, therefore ensure that the AE title most suitable for your department is
selected.

CAUTION — multiple exporting of DICOM data for a particular patient to the RV system (or
Pinnacle) could cause confusion when identifying the treatment plan intended for clinical use,
ensure appropriate procedures are in place and followed for the exporting of patient data.

e Select all of the items required to be exported, this will include POIs, ROIls, the plan, dose
grid and may also include DRRs.
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Dose is exported according to the required prescription. If multiple prescriptions are required, the
dose and plan for each will need to be exported separately (ROIs and POIs only need to be
exported once), Figure 3.

Select Trial To Export: Trial_1 = |
Local AE Title: PINMNE10-1
Laser | Block Cutter| Compensator| MLC | R&Vv | RTOG | DICOMRT | DICOM Image|
Destination AE Title: vmsfsd——ll

| Transmit POls

_| Transmit ROls

_| Transmit DRRs _| Annotate

_| Transmit Setup Beams and CRRs

W Transmit Plan El Transmit Dose Grid
) Select prescription to export.
DICOM Timeout: |30
Prescription_1
Prescription_2
Transmit Data
Dismiss Help

Figure 3: The plan and dose grid need to be exported for each prescription

Exporting CT images in DICOM
« In the same File>Export location choose the DICOM image tab, Figure 4.

e Select the same Destination AE title that was used for the plan export and transfer the
images.

Note that the DICOM image export option is only available if the images were originally imported as
DICOM.

Select Trial To Export:

PINMNE10-1

Local AE Title:

Laser | Block Cutter| Compensator| MLC | R&Vv | RTOG | DICOMRT | DICOM Image|

Destination AE Title:  vmsfsd —
Transfer Images

Dismiss
Figure 4: Exporting CT images in DICOM format.

Help

*» DRRs are required for plan review, and will be specified in the trial protocol under QA
reporting. If no digital export is possible, the DRRs should be exported as screendumps,
showing the CT data, contoured ROIs and MLC shapes.

3.4 The export process from Pinnacle: RTOG format
» Confirm that the correct patient and plan have been opened.

« Confirm that DVHs for all relevant structures have been calculated and are selected for
display.
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« Select "Export" from the "File" drop down menu, Figure 5.

[
File | Options Utilities
‘| Trials... ﬁ
Save Plan
Lock Plan...
Print Plan... -
Print Window... J
Export...
port scan
Import...
Close Window
able
Exit
T e bGANt

Figure 5: select export from the file drop down menu

* The "Export" window, as shown in Figure 6, will open. Confirm that the correct trial has been

selected.
Select Trial To Export: Trial_1 —
Specify Export Directory: I%fhome/partpmpx Browse..

Laser | Block Cutter| Compensator| MLC | Rav | RTOG | DICOMRT | DICOM Image|

RTOG Qutput File Name Prefi RTOG1111]
Export RTOG Files

Dismiss Help
Figure 6: Pinnacle "Export" window.

* To export the plan in RTOG format select the RTOG tab.

e Specify the export directory. This will typically be /home/p3rtp/rtpx which is the SAMBA
mounted directory that can be accessed via a Windows PC.

* Enter a valid file name prefix, for example the patient's trial number followed by an
underscore (eg RTOG1111_).

e Select "Export RTOG files", this will write multiple files to the identified directory. All of the
files will have the same prefix and be indexed starting at 0000 (e.g. RTOG1111 0000). This
will export all CT images, the plan, ROIs, POIs, DVHs and dose.

3.5 Checking the file sizes of the exported data
At the directory containing the exported patient data, check the total size.

If less than 50Mb, continue with the anonymisation process in section 4.
If more than 50Mb, consider how to reduce the total size — see Appendix B.
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4. Preparation of data for entry to CQMS and Swan

4.1 Anonymisation

All patient —specific data must be removed by anonymising the data. The recommended software
is Dicom Shadower, available for download at

http://www.trog.com.au/Default.aspx?tabid=297

Open Dicom shadower and select the directory with the patient files.

© DICOM Shadower
File Help

~Select DICOM file

L Select directury...|

Selected files
CT.ravesd1_100.dcm -

CT.ravesd1_101.dcm
CT.ravesd1_102.dcm
CT.ravesd1_103.dcm
CTraves01 104 drim

' 1 Select files...

1]

—Anomyanise DICOM files
@ Anomymise! iy Settings...
Files examined | Mew filename | Fesult
Progess: | || @ Stop
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In the Settings option, make sure all patient — specific Dicom tags are checked.

%]

Settings
[v| Patient’s address [v| Patient's age
[¥| Patient's birth date [¢| Patient"s birth time
[vl Patient comments [v| Patient ID
[v] Patient's maiden name  [v] Patient's name
[v] Patient's sex [v] Patient's size
vl Patient's weight lv| Other patient IDs

[¥| Other patient names

Save Cancel

Select Anonymise. Note the filename is unchanged after anonymisation.

S=1E

@ DICOM Shadower
File Help

—Select DICOM files

./ Select directory... ' | Select files...

Selected files
CT.raves01_117.dcm -
CT.raves01_118.dcm pe
CT.raves01_119.dcm
CT.raves01_120.dcm

1]

CT raves01 121 drin
—aAnomyanise DICOM files
@ Anonymise! % Settings...

Files examined | Mevy filename | Result
CT.ravesd1_100.dcm CT.raves01_100.dcm « Success! -
CT.ravesd1_101.dcm CT.raves01_101.dcm « Success!
CT.ravesd1_102.dcm CT.raves01_102.dcm « Success!
CT.ravesd1_103.dcm CT.raves01_103.dcm « Success! |
CT ravesi1 104 drem CT rawesi1 104 drem w Surrpssl il

Progess: |

) Stop
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4.2 Zipping the patient data

Navigate to the patient folder, right click, Send to......... Compressed (zipped) folder. A zipped
folder will be created.

& TROG Export
Bl= Edit Yew Favorkes Tools Help

eBack = & I'ﬁ fj !'Search || Folders | [533]~

Address | whDave W{TROG Export v| s

A~
@ Picture Tasks 2

";] Yiew as a slide show

FEX
ar

&) Copyto (D
Fil d Folder Task &
St e Mo preview available,
f [q Rename this falder
[ Move this folder
a Copy this Foldar
ﬂ Publish thes folder to
the \Web
[Z] E-mall this Folder's fies
W Delate this folder
OO0
Dther Places
) Daye W e - . re
(B} My Picturss i i ‘
i My Computer Open .
& 1My Network Places Explare
Search.,,
Gl pefrech Thumbnai Export Options
i - Maka Avadable Offline
{ Ak — -
A PTY GEIJ | S Send Ta {1 Compressed {zippad) Folder
¥ | PTY phase2 B s Cut = e 4
—————— — Copy ) Ml Recipient
Hegistration !, Contouri etup g'm E =
Sk Begsiation), outing), Field S =0 Create Sharbeut L) My Dacuments
T T 3 Delet i i T
Dose Prescription || Field Alignments | Plan Rw:-e - DVDJCD-RW Drive (D:) | Calculation Models | Plan St
) . | Gantry Rin | Coll Rin | Couch Rin |Fieset % | 1
Field ID Technigue MachineEnergy Properties abe [clegi] [deg] | [deg] ‘Wedge [em] | [em]
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5. Uploading data for review through Central Quality Management
System (CQMS)

5.1 Request for institutional access to the CQMS

If you are a TROG member, please send an email to ga@trog.com.au and ask for a username
and password.

If you are not a TROG member, please email ga@trog.com.au with this information:

Name

Phone

Fax

Email

Job Title

Site (Hospital)
Department

5.2 Entering the CQMS system

Please visit TROG website (http://www.trog.com.au/) and click at the right frame on the CQMS
(Figure 1)

1 I e i FoF s T i
s A m-rioninieacy epaneation devics ied e e ronba of

atashdl awd o hasonal Cileoor d o ' O s
& Do Pl s 30 i b’ ' i (s ie's

Ter aooo durieis e
50 - i

L J

Figure 7. TROG website, link to CQMS (red)

+  For first time visitors, it is recommended to follow the e-Learning (2" point), before using the
system (Figure 2, green marking “T")
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» For data submission, please click on the access to CQMS (Figure 2, red marking “2.”), and
wait until a new webpage appears

[ o cEWAL QUARLITY maNATENE R SESTIM () ]
=

rCoguy

The THoCH] iy ity Mt 5 s 103
for cpmea Borad purageent of cinirsd Wi, Wi &
e 37 o= HAMAL Enebieg Grant.

s w1y b
The pIRCE

Fanm 2 oz SIS
L e-Laamiag
A |
A3 imarry pechage Trvome 3 mioacke krae s ot B s s Broug e of D 2 4
i R rir I g, E v A e i e e Ay I *
N a

vea 12 puma B s b b

] 1 L |
# Hpio ik * L 4

- <* *
Fpous e BOCEES LM 0 Pt rgl IETEed By 40 08 ke Dimsee Cavn] e £ tesg amallle L
| T

Th T ek i, i, i vl b B iy CHat el |3 M s af CIME (WA il e
amacalid s e Fenng pasuge

T et Lot Oy e ST OOTRIR Wy e Irkas & detled sasuron of pos @y, The
TP bt ek il s 36 o e i e ek

Figure 8. CQMS page with link to data submission entry (red) and e-Learning (green)

Login with the provided username and password to enter into the system

TG Qo

Fates Pawseed

Code Yermicr 50 Coishaes Yandon: 20

Figure 9. CQMS entry page

5.3 Upload your digital data (DICOM-RT or RTOG format)
Before starting the upload procedure, please make sure:
» All patient data are anonymized (responsibility of the local investigator!)

» All data (CT-image, contours, dose, plan) are packed into a zip file (recommended)
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Trials which are open at your centre will be shown under My Trials. This example is uploading data
for the 07.01 DCIS trial.

Please click on My Trials / Trial: 07.01 DCIS RTQA checklist (Figure 4)

Desktop | Logout

My Trials My Tasks
R = . £ 3| L " Rmod i A Y 2

or R | OES Trog 0% | Opes My Forms
L * L * * *

Figure 10. CQMS desktop interface

» select [Swan upload]

e

Figure 11. Digital data upload for review [Swan upload]

» Please click on Browse and select the zipped file with the information to be submitted
» click on Upload File - please note that the uploading can take several minutes.

* Once the data is uploaded (it will be automatically extracted from the zip), all files will be
shown at the CQMS window ( Figure 6, red [4]).

» Please make sure (again), that all files are uploaded.
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TRLEL [ETHRLE
GEUT

Lababaratng
G

Dwrn € orpbatad

R P b ek il

Figure 12. Completed digital submission (uploaded files [4], provided information [5])

* Finally, please fill in the Radiotherapy part (Figure 6, red [5]), with the information
about the data format and the coordinates of the ICRU Reference point.

» Click on Save to complete the submission.
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Appendix A: Reducing the size of a patient file for export

Some clinical plans use a large CT scan set, with image slices more than 5cm from field edges and
which may not contribute to the data required for the QA review.

Similarly, the dose calculation volume may cover regions beyond the irradiated volume.

The recommended total limit for the files is 50Mb before zip — this may not be identified until the
plan has been exported to a location outside of Eclipse. It is important to measure the folder size
before anonymisation.

Initial assessment of a treatment plan before export should include a close look at the
» calculation volume

A calculation volume far beyond the irradiated volume may result in an unnecessarily large dose
matrix file (check the file size with the prefix RD).

e scan length
A long scan length is often indicative of a total export package greater than 50Mb.

It is not possible to delete image slices from a Pinnacle plan once it has been generated. The best
method of keeping the file size as small as practicable is to export from the CT scanner the
minimum number of images required to generate an accurate plan.

Al. Dicom

When using CT images in DICOM format, Pinnacle will export exactly what has been imported,
therefore adding or deleting slices from within Pinnacle does not change the size or number of
DICOM images it exports.

A2. RTOG

If submitting data in RTOG format there are a two methods available to reduce the number of
images.
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1. RTOG only: Deleting CT images prior to generating a plan

« Import the CT images into Pinnacle using the standard method.

« In the "Data Set Editor" window, Figure 13, select the slice you wish to delete and select
"Delete Current Slice...".

A Pinnacle*

Patient: PHANTOM HEAD # 2

2D Window Controls
Slices: ﬂ jjj

A
7

Zoom:

Reset Zoom
D I Window/lLevel.,

e vy

M (Select Slice)

Clip Negative Values..
Delete Current Slice..
Henuye Dalotad Shees

Slice List Editor...
Set 1Y Plxel Size...
Set Scanning Info ...
Save and Exit

Ezxit Without Saving

Figure 13: Data Set Editor window displayed on Pinnacle when importing CT images

* A confirmation window will appear, Figure 14, click to confirm deletion.

Delete Selected Slice

Cancel
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Figure 14: Delete slice confirmation window.

Delete all unnecessary slices at the superior and inferior ends of the dataset, then save and
exit. Use the modified dataset to generate the plan.

2. RTOG only: Deleting CT slices after a plan has been generated

If a plan has already been generated, an alternate method to reduce the number of images is to
use the "QA tools" and "Copy to Phantom"

Open the original plan. Locate CT slices 5 cm superior and inferior to the field edges, and
record the Z co-ordinates of the CT slices. Also note the lateral, ant-post and sup-inf co-
ordinates of the isocentre — this is to be used for verification later.

Select "Export" from the "File" drop down menu and following the procedure detailed
previously for exporting DICOM images. Use the destination AE title used by Pinnacle (eg
ADACRTP_SCP).

In the "Patient Select” window, highlight the same patient and select "Images”. Add a new
dataset and select the DICOM3File format, read the Patient/Exam directory, Figure 15. The
exported images should be listed.

Patient Select |

Site: The lllawarra Cancer Care Centre

Institution: RAVES (restored),,,,..

Patients
Last Mame First Name hiddle MRN Radiation Oncologist Last Modified

Dummy Run A (restored... T10ESED4C3AA 2009-08-27

_i Inage Select | iJl
Images for Dummy Run A (restored). , : 110E3E04C3AA,
Image MName Modality — Exam ID Study D # of Images Scan Date/Time
R11DE3ED4C3AA CT 7837 B163 101 2008-02-01
Add., Imageset_1 Linknown :l
lan
Plan
101, 20C
Add. | Edi.. Import.. | Exp
Add | pismiss b I QA Toals..,
1 Dismiss Help

Dismiss I Read Patient/Exam Directory.. Help

Figure 15: Add a new dataset to the patient

Follow the import process as detailed in the previous section titled "Deleting CT images
prior to generating a plan". Delete all images superior and inferior to the Z co-ordinates that
were recorded previously for the most superior and inferior slices required by the plan.

For the same patient, add a new plan and in the "Edit Plan Data" window select the reduced
dataset as the primary dataset and edit the plan name (or add a comment) to readily identify
the plan as the phantom, then dismiss the window.
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« In the "Patient Select” window highlight the newly created plan and select "QA Tools..." and
choose "Save as Phantom" (Figure 16), specify an easily identifiable name for the phantom
dataset.

4| Patient Select

Site: The lllawarra Cancer Care Centre
Institution: RAVES (restored), ,,,,,

Patients
Last Name First Name Iiddle PARM Radiation Cncologist Last hModified

2008-08-2

Cummy Run A (restored..

Phantom Teols

Copy to Phantom I Delete Phantom Save as Phantom |

Dismiss Help |
Add.. | Edit.. Delete... ~=rrarsrersy ST AT T e ST sert| by | Patient Lastname
Plans
Plan_0,,, Primary Image Set
HERA ImageSet_1,, Unknown, , O,
Fusion Image Sets
Add.. | Edit. | Copy | Copyithout Dose| Delete.. AcQSim...| fusion.. | Planning...| P3MD...| QA Tools..|
7 Dismiss Help

Figure 16: Save the new plan as a phantom.

« In the "Patient Select" window highlight the original plan and select "QA Tools..." and
choose "Copy to Phantom", select the phantom dataset that was just created. A new plan
will be created with the reduced CT dataset; then dismiss the QA tools window.

e Select the new plan (should be listed after the phantom plan) and edit the plan name or add
a comment so that it is readily identifiable as the reduced dataset plan, then enter

"Planning..."

* A window will appear when the plan is first opened, Figure 17. Nothing needs to adjusted in
this window — dismiss it.

Phantom POI Adjust

Target POl ICRL Referenc — |

Target Eeam 1] —

Cismiss |

Figure 17: POI alignment tool for aligning co-ordinates system of the original plan with the phantom
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» The original plan should now be displayed but using the reduced CT dataset. Confirm that
the co-ordinates of the isocentre match between the original plan and the new plan, then
recompute doses. Verify that all parameters and doses are consistent with the original plan.

e Save the plan.

* This plan can now be exported using the RTOG method.
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