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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 revi  ew 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.
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
Anonymise the
exported data

d

Zip into single file

ll

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

3.1 Setting up the export filter at Eclipse

Use the Dicom RT dose export filter. The Dicom media file export filter may also be used.

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

Identify 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 beam exits through skin surface

Page 7 of 34
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3.3 The export process from Eclipse

Two phase plans using the same CT scan set (see also section 3.4)
o Create a new PlanSum by adding the phase 1 and phase 2 plans.
0 Drag the PlanSum into the image windows.

o0 Follow export instructions using the PlanSum.

Open the export dla|Ogue #HAYES. (ravesir®), i1 Estnrmsd fieom Plansing
. . (N Gk lnki DN Wew  met Wompsre Sl Too Wedos el
o File, export, ATC Dicom export...... W Pt
Qg CIri#
Ve rlaid
T A1 Cirlan
Tipised Al
e w l
Pred i
- .
| CRC Tt s, siewen (CBCT ) - Mctnorss) Pberl 1
& ChC Trowhtererm, rrw TCPCTIN - chxtrem S Wr
JEL 20 ) .
ANAVEL (ravealel ] - 11t Pl TROQ el S adeid

The export wizard
0 Select Plan (or All plans in PlanSum) radio button, then Next

Export Wizard: Select object to be exported

Export Ohjects -

There are six components to export:

o The CT image set, including
the 3D volume image

0 The structure set, containing
all the contours

0 The DRR for each field
(Eclipse terminology is
“reference image”)

0 The treatment plan, including
all field parameters and MLC
shapes

0 The dose matrix
0 The DVH for the plan

Mext > Cancel Help
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Plan export details

Export Wizard: Plan export details

[ Plan 7 e L Pt
ID 1PH1 for TROG

Flan 1D Selectfractionation
1 1PH1 for TROG | Fractionation
T_‘ Exportas IHE-RD GeometticFlar

¥ Include stucture set

¥ Include image slices of 30 volume

i~ Fields

2 ¥ Include reference images

W Include generated stucture outlines

[ Compatible to%arian Treatment Consale

- Doge-
~ Mone

3 & Total plan doze

% Abzolute values [Gy]
C Relative valiss (1.0 = 1002

< Back | Mext > | Cancel Help

Plan
select the plan and fractionation to export. This will default to the plan which
was open when the export wizard was opened.

1 Check the button to include the structure set
Check the button to include image slices of 3D volume

Fields

select “include reference images” and “include generated structure outlines”

do not select “compatible to Varian treatment console”

Dose

Select Total plan dose
3 . Select Absolute values (Gy)

Select Next
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DVH export details

Export Wizard: DYH export details

i~ DWH Structures

Id Jii
RECTLIM

BLADDER

CTY

CTV2

LEFT HOF

LF

PT1

PTV2

e

4]
W Ot partially calculated stuctures Clear

i~ Dioge bir width -

<l
i~ D%H Type- 1 Dioge unit — 1 Yolurne unit-

& Cumulative & phsolite & Ahzalute [em3)
(™ Differential 7 Belative = Belatyve

< Back Cancel Help

DVH export

Select the structures for which a DVH is required
o CTV, and also CTV2 if this is a 2 phase treatment
o PTV, and also PTV?2 if this is a 2 phase treatment
o Organs outlined, which will depend on site and will be specified in the trial protocol
Select “Omit partially calculated structures”
Set the dose bin width to 0.10Gy [ or 10cGy]
Set the DVH type to Cumulative
Set the volume unit to Absolute (cm?®)

Select Next
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Export filter selection

Export Wizard: DVH export details

- Configuied Export Fiters

1~ Fiemarks

Selact an export fiter fiom the fist above
Notice that ot allfters can export al kinds of objscts
To add new or configure existing fters select

Tools > Import / E kport Configuration’,

< Back i Mext > Cahecel i Help

For Swan review, select DICOM RT dose filter for exported files in DICOM RT format.
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Eclipse export filter

ile Export Filter (¥

Object Label [1]]n} Object T

File Name

k3

~Info

Patient: RAVES, [raves0l]

— Save Location

Select Al Change for all objects | ge for selected objects Femove selected objects

< Back I Finizh I Cancel | Help |

The export directory for the plan may be set up in the Import/Export filter set up (see App A).

Each patient should have their own directory.

To navigate to a different directory, or create a new directory for this patient, select “Change for all
objects” which leads to the Windows explorer window.

Select “Finish” to export the files.
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3.4 Two phase plans

For 2 phase plans with 2 dose matrices, Eclipse assigns the same filenames to both. The second
dose matrix has to be saved under a different filename.

Export Wizard: File Export Filter (¥ 8.5)

Object ... | UID Object Type File Mame b3
100 1.2.392. 36, 261, CT Image APHY staff foldersh) oantrogesportsplansum exporthCT.raves01_100.dem

1m 1.2.392.200036. 9116.26.1.48...  CT Image F:APHYSICS staff foldersh) oan“trogesportsplansum exporthCT raves01_101.dcm

102 1.2.392. 200036 9116.26.1.48....  CT Image F:APHYSICS staff foldersh) oanttrogesportsplansum exporthCT raves01_102 dem

103 1.2.392 200036 9116.26.1.48...  CT Image F:APHYSICS staff foldersh) nan'trogesporthplansum exportsCT ravesz01_103.dcm

104 1.2392 200036 9116.26.1.48...  CT Image FAPHYSICS staff foldersh) oan'trogesporthplansum exparthCT raves01_104.dem

108 1.2.392.200036.9116.26.1.48....  CT Image FAPHYSICS staff foldersh) oanttrogesporthplansum exparthCT . raves01_105.dem

108 1.2.392.200036.9116.26.1.48....  CT Image F:APHYSICS staff foldersh) oanttrogesporthplansum exporthCT . raves01_106.dem

107 1.2.392 200036 9116.26.1.48...  CT Image FP:APHYSICS staff foldersh) oan“trogesportsplansum exportsCT raves01_107 dem

108 1.2392. 200036 3116.26.1.48...  CT Image F:APHYSICS staff foldersh) oanttrogesportsplansum exporthCT raves01_108.dcm

109 1.2.392. 200036 9116.26.1.48...  CT Image F:APHYSICS staff foldersh) nan'trogexporthplansum exporthCT raves01_109.dcm

110 1.2.392200036 9116.26.1.48...  CT Image FAPHYSICS staff foldersh) oanttrogesporthplansum exparthCT raves01_110.dem

111 1.2.392.200036.9116.26.1.48....  CT Image FAPHYSICS staff foldersh) oanttrogesporthplansum expartsCT . raves01_111.dem

112 1.2.392.200036.9116.26.1.48....  CT Image F:APHYSICS staff foldersh) oan“trogesporthplansum exporthCT . raves01_112.dem

113 1.2.392.200036. 9116.26.1.48...  CT Image FAPHYSICS staff folders™) oan“trogesportsplansum exporthCT raves01_113.dcm

114 1.2.392. 200036 9116.26.1.48....  CT Image F:APHYSICS staff foldersh) oanttrogesportsplansum exporthCT raves01_114.dcm

115 1.2.392 200036 9116.26.1.48...  CT Image F:APHYSICS staff foldersh) nanttrogesporthplansum exportsCT ravesz01_115.dcm

116 1.2392 200036 9116.26.1.48...  CT Image FAPHYSICS staff foldersh) oan'trogesporthplansum exparthCT raves01_116.dem

117 1.2.392.200036.9116.26.1.48....  CT Image FAPHYSICS staff foldersh) oanttrogesporthplansum exparthCT . raves01_117.dem

118 1.2.392.200036.9116.26.1.48....  CT Image F:APHYSICS staff foldersh) oanttrogesporthplansum exporthCT . raves01_118.dem

1139 1.2.392 200036 9116.26.1.48...  CT Image FP:APHYSICS staff foldersh oan“trogesportsplansum exportsCT raves01_119.dcm

120 1.2392. 200036 3116.26.1.48...  CT Image F:APHYSICS staff foldersh) oanttrogesportsplansum exporthCT raves01_120.dcm

121 1.2.392. 200036 9116.26.1.48...  CT Image F:APHYSICS staff foldersh) nan'trogesporthplansum exporthCT raves01_121.dem s
~Info

Fatient: R&VES. [raves01)

i~ Save Location
Select Al | Change faor all objects ‘ Change for zelected objectz|  Remove selected objects
< Back | Finizh | Cancel I

Export Wizand

P:APHYSICS staff foldersh) oanttrogexportsplanzum exporthBD . raves01_ dem (RT
Doze)

Thiz file already exists. Overide?

Yes Al | @ Ma &l

LCancel

Select No to avoid over-riding the first dose matrix.
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VYDicomExportFilter ['5_(|
Mot all objects could be exported.,
! Please check remainig items in the lisk,
Detailed infarmation:

File already exists and wou have chosen not to override it.
Filename: P:\PHYSICS skaff Folders) Joan|trogexportiplansum exportiRD, Faves0l _ dim

Select OK to continue exporting the other files.

In Windows Explorer, rename the first dose file.

Mame Size  Type Date Modified
RD.raves01_first 6,915KB Dicom File 2/07/200% 1:394PM
CT.raves01_100 514KE Dicom File 9072009 1:36 PM
[

When all the other patient files have been exported, the remaining dose file is left.

Export Wizard: File Export Filter (¥ 8.5)

Object Label (]]n} Object Type File Mame

Info
Fatient: R&WVES., [raves01]
Mow zaving... RS raves01_dem (RT Structure Set) ..

Save Location

Remove zelected objects

Select Al Change for all objects ‘ Change for zelected objects

< Back w Cancel |

)

Return to Eclipse export window, select the dose file and Finish the export.
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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 50MDb, continue with the anonymisation process in section 4.

If more than 50Mb, consider how to reduce the total size — see Appendix B.

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.

>
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In the Settings option, make sure all patient — specific Dicom tags are checked.

Select Anonymise. Note the filename is unchanged after anonymisation.

Page 16 of 34 Version 5



GUIDELINES FOR EXPORTING PLANS FROM ECLIPSE FOR CLINICAL TRIALS

4.2 Zipping the patient data

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

Page 17 of 34 Version 5



GUIDELINES FOR EXPORTING PLANS FROM ECLIPSE FOR CLINICAL TRIALS

5. Uploading data for review through Central Qualit y 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)

Figure 1. 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

Figure 2. 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

THE @

User Hames:

Paswwurd:

Login

Figure 3. 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 anonymised (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)

Figure 4. CQMS desktop interface

select [Swan upload]

Figure 5. 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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Figure 6. 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.

Acknowledgements
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Appendix A: Set up the export filter at Eclipse

The import and export filters are customized in the main Eclipse menu, and only need to be set up
once. They may be set up for all workstations, or at each workstation. Ask your hospital TPS
administrator about your local configuration.

At the main menu, select Tools, Import/Export configuration.

For the Export filter, select DICOM RT dose export filter. If it does not appear in the list, choose
Add and select from the available list.

Select Config to set the patient file directory.
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Browse for your working directory, select OK.

-

Close the Import/Export Configuration window.
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Appendix B: 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).

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

If 50Mb is exceeded, consider removing the extra CT slices and/or reducing the size of the dose
calculation volume. At Eclipse, any changes to the CT structure set will change its Dicom identifier,
which is associated with the plan. The process described below will copy the scan and plan, and
can then reduce the number of CT slices and the calculation volume. This example demonstrates
how an original folder size of 110Mb has been reduced to 48Mb.

B1. Creating a smaller CT image set and new 3D volu me image
Open the patient plan. Under the ‘Field Setup’ tab, turn on calculation volume display.

o

-
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Scroll through the transverse slices while watching the sagittal window and record new dataset
limits, generally 5cm sup and inf to the field edges. Make sure these limits cover all the critical
structures which will have a DVH, eg bladder. Note the Z coordinates of the sup and inf limits.

In the context window (bottom It), rt click on user origin and ‘set offset from dicom origin’.
Record

offset from Dicom origin

isocentre coordinate

ICRU reference point coordinates.

To verify that the final plan is the same asd original, note FSDs and Mus for each field.
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Go to the ‘Selection’ tab, rt click on ‘Series’ and open.

O

Select all CT slices, OK.
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Left click on “Series”, hold and drag ‘Series* into Rt hand side window and drop

-

Using the Z limits recorded, select the slices required for the new volumetric dataset. Ensure that
every slice required has been highlighted.
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Right click on the highlighted thumbnails of CT slices, and select “New 3D image”.

Rename the new image, check the dataset slices cover the required Z limits, OK.
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Select Countouring tab, and “No” to automatically adding structures.

Right click on Series and close.

O
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B2. Transferring the structure set to the smaller C T image set

At patient ID, right click and open.

Select the new series

-

On the right window, the original and new 3D volume images will be shown first. Select both.

Page 30 of 34 Version 5



GUIDELINES FOR EXPORTING PLANS FROM ECLIPSE FOR CLINICAL TRIALS

Select “Contouring” tab, drag the original volume image into the main window. Right click on the
Structure set, select Copy all structures.

-

Now drag the new series volume image into the main window. In the bottom left context window,
select the new 3D volume image, right click and “paste structures”.

-
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Enter the new Structure set name and ID, OK.

B3. Copying the plan to the new image set

Select “Field Setup” tab, drag original plan into the main window. Right click on the plan name and
copy the plan.
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Drag the new 3D image into the main window, and select this image in the lower context window.
Right click on the 3D image name, and “Paste plan”.

In the lower context window, select “User origin” and enter the values noted for the original plan..
Check isocentre coordinates in the field information. Check the field FSDs match the original plan.
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Eclipse may change the coordinates of the ICRU reference point when the plan is copied. Check
against the original plan for correct values. If necessary, add a new reference point with the
coordinates from the original plan.

Check the calculation volume and drag the corners to reduce as appropriate, ensuring coverage of
all organs for which a DVH is calculated.

Calculate the plan and check MU values agree with original.
Follow the export instructions in section 3.

Check your new folder size for less than 50Mb.
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