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User Guide for Varian Medical Systems BrachyVision™ Algorithm Testing

Breast case
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| Introduction

The American Association of Physicists in Medicine (AAPM) Task Group 186 report [1] provided
general guidance for early adopters of model-based dose calculation algorithms (MBDCAS) for
brachytherapy (BT) treatment planning. The report’s aim was to facilitate uniformity of clinical
practice. Among its recommendations was a two-level approach to commissioning MBDCAs
embedded in BT treatment planning systems (TPSs) insofar as specific tasks relating to the dose
calculation algorithm are concerned. In commissioning level 1, the clinical physicist should assess
agreement of MBDCA TPS-derived absolute dose or dose rate with the dose or dose rate obtained
in the TPS using AAPM-recommended consensus TG-43 dosimetry parameters for a given BT

source model. In commissioning level 2, the physicist should compare 3D dose distributions
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calculated with the MBDCA-based TPS for specific virtual phantoms mimicking clinical scenarios

against benchmark dose distributions derived independently from the same phantom geometries.

The AAPM Working Group on Dose Calculation Algorithms in Brachytherapy (WG-DCAB) [2]
was created to facilitate implementation of the recommendations for MBDCA commissioning
made in the TG-186 report. One of its charges is to develop a small number of virtual phantoms
and corresponding benchmark dose distributions for use in level 1 and 2 commissioning of high
dose rate (HDR) Ir-192 BT sources. These sources can be dealt with collectively by virtue of their
similar photon emission properties, and therefore the WG-DCAB has designated a generic HDR
Ir-192 virtual source for the purpose of MBDCA commissioning [3]. At present, this source model
has been implemented by two MBDCA-based TPS vendors and hence is available to test the

commissioning process described in the TG-186 report.

This user manual provides guidelines for level 2 testing of the Varian Medical Systems
BrachyVision™ Algorithm with a test case mimicking a clinical scenario of interstitial HDR breast
BT.

The breast test case comprises:

e a computational patient phantom model in Digital Imaging and Communications in
Medicine (DICOM) format,

e a treatment plan for the model using the WG generic HDR Ir source including the
corresponding reference TPS dose distribution obtained with BrachyVision,

e a three-dimensional reference dose distribution calculated using Monte Carlo (MC)
simulation in the model, using information parsed from the treatment plan exported from
the TPS in DICOM radiation therapy (RT) format.

The patient phantom model was prepared based on a representative Accelerated Partial Breast
Irradiation (APBI) case [4]. Regions of interest (ROIs) including the external contour, the planning
target volume (PTV) mimicking the original left-sided lesion, the lungs, the skin, the heart, and
the ribs, were contoured and digitized on the axial patient CT images. A uniform density was
assigned to these ROIs using nominal data in the ICRU report No. 46 [5] and the model was written
to a series of DICOM CT images. The central axial image of the model is presented in Figure 1.

More details on the test case can be found in a corresponding Medical Physics dataset article (“A
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test case for commissioning model-based dose calculation in interstitiall HDR breast
brachytherapy”).

Figure 1. Central axial image of the computational patient phantom model

These guidelines follow the recommendations in “Commissioning of Model-Based Dose
Calculation Algorithms in Brachytherapy: A Joint AAPM, ESTRO, ABG, and ABS Report” which
was at the final stage of review at the time of writing.

In overview, the testing process involves downloading the breast test case treatment plan and the
associated reference MC dose distribution and importing them into BrachyVision (Sec. Il), locally
calculating a dose distribution using the BrachyVision algorithm of the TPS (Sec. II1), and then
(Sec. 1V) comparing the locally calculated and reference TPS dose distributions (TPS validation
phase) as well as the locally calculated TPS and reference MC dose distributions (MBDCA
validation phase).
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Il Case Import breast case

A. Accessing the Test Case Repository

Data for the breast test cases will be made available via a web-accessible repository located at:
https://doi.org/10.52519/00005 (click on “Link to full text”)

Model-Based Dose Calculations

‘ Source Registry H Application for Registry H Registry Policy
‘ Prerequisites H Dosimetry Datasets ‘ Model-Based Dose Calcs
‘ AAPM Publications H 3+ Party Checks H Disclaimer

Testcase 1l ~
Test case 2 ~
Test case 3 ~
Test case 4 ~

Breast test case ~

User Guide
Reference MC
Reference TPS
MC input files

All data as a single file

Elekta »

The main page contains links to Reference Data generated using the MC code EGS, and to TPS-specific
data for Elekta and Varian users.
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B. Downloading Test Case

Select the “Breast test case” then Varian (as highlighted in the figure above) to see the database files. The

user can download each file individually or download all data as a single file.

The file “varian.zip” (this is the file name when all data is downloaded as a single file) contains three
folders. 1) MC files (MCNP6 and EGS simulation files); 2) Reference MC — 43 DICOM files including a
3D reference radiotherapy dose (RD) matrix calculated using EGS Monte Carlo simulation. 3) Reference
TPS - 43 DICOM files including a 3D reference radiotherapy dose (RD) matrix calculated using ACUROS.
The DICOM files also include a radiotherapy plan (RP), and a radiotherapy structure set (RS) for both MC

and TPS folders.

[7F]
File Edit View Favorites Tools Help

b o= v oW = %
Add Extract Test Copy Move Delete Info

C\Users\gabriel.paivafonseca\Downloads\Varian.zip\Varian\Reference TPSY

File Edit View Favorites Tools Help

. .

Add Extract Test Copy Move Delete Info

¥ ‘ C:\Users\gabriel.paivafonseca\Downloads\Varian.zip\Varian\Reference TPS\

3 | C\Users\gabriel.paivafonseca\Downloads\Varian.zip\Varian\

Name Size  Packed Size Modified
MC input files 5195 690 1317231 2022-02-21...
Reference MC 63243648 33053724 2022-02-21..
Reference TPS 63242556 23870080 2022-02-21..

Name Size  Packed Size Modified
EnRS.'\‘2‘246.352.71.4‘810'\00034225‘661.20'\50513.” 3327854 899223 2022-02-01...
EnRP.‘\‘2‘246.352.71.5‘686590568890‘1121‘2015112.” 67710 11253 2022-02-01.
EERD‘1.2.246352.71‘7.686590568890.1 092.2015112.. 38809792 22 684 832 2022-02-01...
EnCT.T 3.6.1.4.1.9590.100.1.2.420919470411331387... 525930 7293 2022-02-01..
EnCT.'\‘3‘6‘1.4‘1‘9590‘100‘1.2‘416964175811953332”. 525930 5569 2022-02-01..
EHCT.W3‘6‘1.4‘1‘9590‘100‘1.2‘4139120201 11107949... 525930 5800 2022-02-01..
EnCT.'\‘3‘6‘1.4‘1‘9590‘100‘1.2‘412731473713793258”. 525930 7704 2022-02-01.
EHCT.W3‘6‘1.4‘1‘9590‘100‘1.2‘410769772311395954”. 525930 7565 2022-02-01.
EnCT.'\3‘6‘1.4"\‘9590‘100‘1.2‘401331679710745993”. 525930 7522 2022-02-01..
EnCT.'\‘3‘6‘1.4‘1‘9590‘100‘1.2‘400078100412457286”. 525930 6946 2022-02-01..
EHCT.W3‘6‘1.4‘1‘9590‘100‘1.2365832980612226366”. 525930 6900 2022-02-01..
EnCT.'\3‘6‘1.4"\‘9590‘100‘1.2361780619512222121”. 525930 5294 2022-02-01..
EnCT.'\‘3‘6‘1.4‘1‘9590‘100‘1.2‘356608909711767930”. 525930 7227 2022-02-01.
EHCT.W3‘6‘1.4‘1‘9590‘100‘1.2344976147811902435”. 525930 7361 2022-02-01..
EnCT.T 3.6.1.4.1.9590.100.1.2.344575594412449834... 525930 7699 2022-02-01..
EHCT.WS‘GJAJ‘9590‘100‘1.232595344091 1113129.. 525930 7330 2022-02-01..
EHCT.W3‘6‘1.4‘1‘9590‘100‘1.2322122039811204732”. 525930 7576 2022-02-01..
EnCT.'\‘3‘6‘1.4‘1‘9590‘100‘1.2‘300726374812569856”. 525930 5602 2022-02-01..
EHCT.W3‘6‘1.4‘1‘9590‘100‘1.2287271021912757359”. 525930 7110 2022-02-01..
EnCT.'\3‘6‘1.4"\‘9590‘100‘1.2‘28620000861 1150105.. 525930 7402 2022-02-01..
EnCT.'\‘3‘6‘1.4‘1‘9590‘100‘1.2‘255801 134612600573... 525930 7588 2022-02-01..
<

Extract all files from the test case .zip folder to a local or network folder accessible to the BrachyVision

workstation.
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C. Importing Test Case into BrachyVision

The description below might slightly deviate for different versions of BrachyVision.

Open BrachyVision
Click on the “File = Import ".

(_# Brachytherapy Planning
ﬂ QuickLinks v

File Edit View Insert Planning Tools Window

Gy New Patient... Ctri=N

W 4 @l20] : J ~

& open.. £ Brachytherapy 2D Entry Plan Evaluation

45 Reload All
&n?pon
Print Setup...

Print

1 OTP.20170328.1158.11,15, (1.3.6.1.4.1.2452.6.276316) - MBDCA-Case2
2 POO76C0006I3121747, (POOT6CO00613121747) - 20151203CT50e

3 LCTSC-Train-51-001, (LCTSC-Train-S1-001) - RTstruct

4 1riSQA, QA (IrISQA) - Plan3

5 Phantom, (TUeHeadLiver) - liverplan

6 PO359C0006113362940, (P0359C0006113362940)

Exit

The import of the test case will occur in two steps, firstly importing the pre-calculated ACUROS

plan & dose and then importing the reference MC dose.

LR TE I ST VBT TR Refreh [i5an sbdeectases

& 2] B RTSTRUCT #9 [ARIA RadOnc Stucture Sets]

Refesence MC
Pefesence TP
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Click the -~ button and browse to the folder containing the unzipped test case, ‘...\Reference
TPSV'.

The system will display a list of CT Image data, RT Plan, RT Structure Set and RT Dose.

Select all files then click on o so the system will read and validate the data ready for import.

Pabient Selection )

{Brwast Pharten W Patent I} Last Name Fest Name Patient 13 Sethéats Paest Tioe
W RTDOSE #18 [Ecks Dosen]
W ATPLAN FaL [RRIA RadOec.
W RTSTRUCT #9 [ARIA Ra00..,
e PICHOE... 1,

[

Create a new patient.

@ Patient Explorer

MAASTRO clinic

Patent ID Valve Entered On Expiry Date
= Glokal s
D1 63236 14-6-2022 Active

W‘u D2

Patient Study Number

Social Insurance Number

Hew Patient 14
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e Confirm the test case information (do not adjust the information to avoid issues while importing
the MC dose files) and press .

e Then the ‘Log Details’ window appears with a message: “DVH import is not supported -
histogram(s) will be skipped”. In some cases a message ‘Source TG-186 was matched to a source
model that is not approved.” can appear. Click ﬁ to continue.

o Click 9@ 1tofinalize the import.

e The plan opens when the import is complete.

Guabeial Pava Fonssca v @

EH 90 AWESNPE:: JE 20 m 4 Rlula egah|l s 2tevyeo@8 @ WA r[n]e % =

Selaction | Contewsng | beuge Fegistratiens | Extama Basm Planning Erachytharagy 20 Entry | Plan Evabaation

# £ Left Lung
¥ B Left Ribs
¥ 1 "

.

User: Gabrist Pana Faniecs Geoup: Kivach fysici Site: M (T

¢ Right-click on the plan name, select properties and confirm the dose per fraction (4.30 Gy) and the

number of fractions (1). If it is not correct, adjust the values.
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# Breast Phantom With T Brachytheragy Plannisg

W Ouckine v Breast Phantom With Taget (63236 ®

File BBt View inset Panming Toch  Windsw
General | AT Prescription | Technical | Equipment | Histary | Comment

F@ 51 AU DN @R JE20= pl
Selecton  Contouting | Image Regmtntion ACUROS_Dmm
& 1mage 35 ~ e
Image 36 harng
mage 37 protoc Pen
image 38
B image 30 Approval Matus | Unapproved
Image 40 Treatment
«~ @ c Date [d-M-yyyy) | 8-1-2018
< ACURDS Dmm .
e Open. Target Structure
v w@era Close Technigue | INTERSTITIAL
) Regisiered bnay Deop to view
irrioaiy Eupoct Applcation Setup Type  OTHER
¥ WPV Plan Appeoval
¥ B 600 Copy Plan
# B lieart ikt
# 1) Left Lung
% B Loft fibs (M Properties &~ Dese
¥ @ Right Lung Treatment Percentage | 100.00 %
¥ 8 Right Ribs a0
EAS Skin Dose per Fracticn| 4.30 G
20 skin Mumber of Fractions| 1
¥ User On
v - Reference Points
o Py
=@ o
~ W Ay alors
~ ¥ T0 Ungrouped
¥ appiicat
13 Cancel a Help

To import the reference MC dose file follow the next steps:

e Click the “File = Import’ button again and select the folder containing the unzipped test case with
the MC data files, “...\Reference MC\".

e The system will display a list of CT Image data, ‘RT Dose‘ and ‘RT Plan‘ and ‘RT Structure
Set*

o Selectthe ‘RT Dose‘ and ‘RT Plan‘ and ‘RT Structure Set*. Click the o and the system will read

and validate the data ready for import and find an exactly matching patient.

B rgheh (Unbed Ratme)
=4 Breast Phundcm With Target. (E3238) - Impost Eport

Fa  Edt  Vew Memre  Took

o0 Fillor 5 e Patient Selection >

N N R R T " Fabest Sekcton - A ¢xact matching piERNT Fas Bien found,
DY 5 -10-5-2014 [Breant Phantem Wik Tanget] Dot Patentls)
W O HFS [Breass Phantom With Tanpet] Fatez D Last Name Frst Mame Patien: 12 Bithdate Patent Tvpe
W KTDOSE #12 [Eciost Doses] #3298 Brest Fhantom Witk Tirget Exacthy Matching Patient: Tound by relted Study

W RTPLAN 4 [ARIA RadOne Pans)
W ETSTRUCT #1 [ARIA RadOnc Structure Sats}

e The same ‘Log Details’ window appears with the message: “DVH import is not supported -

histogram(s) will be skipped”. In some cases a message ‘Source TG-186 was matched to a source

model that is not approved.” can appear. Click ﬁ to continue.
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o If an error appears indicating the dose has a reference to an invalid plan, select the Plan ID =>

“EGS_Brachy (C1)” and proceed o

“=y Breast Phantom With Target, (63236) - import Export

Fle Edt Vew Measwe Took

= 63236
=l
= ACUROS_Dmm
+ iz EGS_Brachy
| DICOM
= O stwdys
+ Wy Seres Seres (CT)
# @ Series Senesl (RT Structure Set)
+ W Seres Senesd (RT Dose)
# W Series Seriesd (RT Structure Sat)
W Saries Seviess (RT Dose)
= W Series Senes? (AT Dose)

i BTN =

Connection ’

5 g#  Reconnecton Targat
| Piease seiect plan for the selected dose {ican be used to drop Reconnectable objects)
pan | [+] ew object
(wil be 3dded to the patient)

Some of the dose objects selected for import reference an invalid plan. Please go to each of these
dose objects in the tree and manually reference the proper plan.
Volume Creation Legend

for CT slices without Structure Sets Reconnactable object
{drag and droo on a Reconnection Tanget)

Incommplete object
L [requres user acton]

The data for Breast Case has been imported.

# Breast Phantom With Target, (63236) - Brachytherapy Planning

A QuickLinks v

Breast Phantom With Target (63236)

File Tools

el S i

Selection
*® 63236
@& s
v a
L5 ACUROS_DmMm

" . EGS_Brachy

Edit View Insert Planning

Contouring Image Registration

-+ EGS_Brachy
v VI cT 3
» 7] Registered Images
v M) €T3
[ -M PV
-~ 4 Spercent
~M & BODY

ddad @R

External Beam Planning

Window

N s QRye @@ ] KR

Brachytherapy Planning

W)@ em

Brachytherapy 2D Entry | Plan Evaluati

'EGS_Brachy - Unapproved - Transversal - CT_3

v 4.300
v 4.085

A local working copy of the ACURQS plan will now be created for the local user to calculate the dose

which will be then used for comparison with the reference EGS_Brachy dose.

e Select the ‘“ACUROS_Dmm’ plan, right-click on it and select the ‘Copy Plan’ option.

10
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(_# Breast Phantom With Target, (63236) - Brachytherapy Planning

A QuickLinks v

Breast Phantom With Target (63236)

File Edit View Inset Planning Tools Window

E@ 61 ANQAQAN @ Ex

#A QuickLinks v

(_# Breast Phantom With Target, (63236) - Brachytherapy Planning

Breast Phantom With Target (63236)

File Edit View Insert Planning Tools Window

@ $ i dQAQ @ H =

Selection Contouring Image Registration External Beam Plannin Selection Co g Image Regi External Beam Plannin
2 63236 ACUROS_Dmm - 2 63236 ACUROS_Dmm -
RS s
~-B v 4300 ~ M v 4300
<7 ACUROS_Dmm 4 - ACUROS_Dmm it
7 EGS_Brachy Open... & EGS_Brachy Open...
Close Close
Drop to view Drop to view
Export Export
- ACUROS_Dmm Plan Approval - ACUROS Dmm Plan Approval
v -V et Copy Pian v-¥ElcT Copy Phn
“°) Registered Imac P ."'IARegistered Ima¢ g U
v-M) CT v-M0) CT1
B PV i V@ PTV pete
v @ BODY Properties vi @ soDY Properties
V'@ Heart M@ Heart
WD) Left Lung ; ) Left Lung
v @ Left Ribs Left Ribs

'@ Right Lung
'@ Right Ribs

Right Lung
Right Ribs

e Select the ‘“ACUROS_Dmm’ plan, right-click on it and select the *Paste Plan’ option.

e The ‘Plan Properties” window opens.

e Enter ‘LocalUser’ in the ID field, ‘LocalUser’ in the Name field and Click __o_| Confirm the

dose per fraction and number of fractions.

# Plan Properties o 4

General | RT Prescription | Technical | Equipment | History | comment

[:]
LocalUser
Mame | Localuser| |
Protecol Plan
approval Status | Unapproved
Treatment
Date (d-M-yyyy) | 8-1-2015
Target Structure
Technique | INTERSTITIAL
Application Setup Type OTHER -
Dose
Treatment Percentage | 100.00 %
Dose per Fraction | 430 Gy
MNumber of Fractions | 1
oK | Cancel Help

b;
The import process and local plan creation are complete.

e Click ‘Save all’ (shortcut “CTRL + S”).

11
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111 Dose Calculation

A. Confirming the Plan Properties

Note BrachyVision supports standard, IEC-61217 and user-defined coordinate systems. Therefore, the axes
might be swapped (see section 1V) but it does not require any adjustments or affect the results. The user

should not change the configuration of BrachyVision, but be aware of the adopted coordinate system.

¢ Right-click on ‘LocalUser’ plan and -> ‘Drop to view’.

o Select ‘Window -> Brief Report Window”.

B
-
Brief Report for "LocalUser" Vanan Medical Systems
Softevare version: Brachytherapy Flanning 16.1.4
Patient Name (D) Breast Phantom With Target (63236)
Patient Birthdate:
Patient Sex: Female
Total dose 4.3 Gy m | fractions

Drovell times are displayed for a single fraction
Treatment site:

Dose Caleulation: NA

FDR pulse interval -

Plan Created. maandag 13 jumi 2

Last Saved: masndag 13 jusi 2002 20:47:44
Source wire senal manber: M3

Source nomnal activity: 1000000 mCi

Source treatment acUVIEY. 10000.00 mCi (nomsnal)

Source nominal activity date:  donderdag 30 januan 2020 00:00:00
Treatment date- donderdag 2 januan 2013 00:00:00
Total sir kerma strength 1961 84 Gy em* (nominal)

Total Cusie seconds 1736.00 Ci-5 (nominal)

Total treatment time: 17360 s

Total tims per PDE. pulse

FDR rumber of pulses:

Applicator: Applicator], Channel: 1, Source Model: TG-186 (2015), Tx Strength: 40700.00 oy cm? | h (nominal)
Charel Length: 130.00 cm, Dead Space Length

Pasition [em] 13000 1950 12900 12850 12800 12750 12700 126350 12600 12550 Lf
Tume [3] 00 00 0O 60 00 00 00 00 00 0D

Position [am] 12500 12450 12400 12350 12300 12250 12200 Q2L50 12100 12050

Time [3] o0 0o b 7 32 ek 3 3 43

Position [am] 12000 11950 11900 11850

Time [3] 0 00 00 0D

Applicator: Applicater?, Channiel 2, Source Model: TG-186 (2015), Tx Strength: 40700.00 eGy cm? | b {nominal)
Channel Length: 130.00 cm, Dead Space Length: -

Positon [cm] 13000 1250 12900 12830 12800 12750 12700 12650 12600 12550
Time [5] oo 0o 00 oo oo 00 o oo oo 14

Position [cm) 12500 12450 12400 12350 12300 12250 12200 12150 12000 12050
Time [5] 13 11 10 15 16 11 12 0 28 16

Poaition [cm] 12000 119350 11900 11830 11800

Time [5] 0 o0 11 00 00

Applicator: Applcater3, Channel 3, Source Model: TG-186 (2015), Tx Strength: 4070000 cGy can® / h {nosninal)
Channel Length: 130.00 em, Dead Space Leny

Position [cm] 13000 12950 12900 12850 12800 12750 12700 12650 12600 12530
Time [s] 00 00 00 0.0 00 00 0.0 o0 o0 00
Position lem] 12500 12430 12400 12330 12500 12250 12000 13130 12100 13050

o Check, if the Total prescription (4.3 Gy in 1 fraction), Source nominal activity (10000 mCi) and
Total treatment time (173.60 s) are correct.

o Close the ‘Brief Report” Window.
e Select the ‘Dose’, right-click on it and select ‘Properties’. Confirm the ‘Dose Matrix Properties’ as

shown below. Click __2¢ . See section IV for additional information on the DICOM coordinates.

12
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# Dose Matrix Properties

IGeneraI u Equipment H History |

l Identification
{

ID | Dose

DICOM UID | 1.2.246.352.71.7.494841863751.427928.20220613204743

Comment
Series...
Size Resolution Position
X \ 335.] pixels X “ 0.1000} cm X | 16.?974] cm
Y \ 241.] pixels & [ 0.1000w m Y | -24.8500] cm
z \ 120 ] planes z[01000 v cm z| -1?.?452] m

OK Apply De Help

B. Performing the ACURQOS Dose Calculation

The end-user will now perform a local model based dose calculation using the geometry defined by the

selected case, overwriting any previous dose contained in the ‘LocalUser’ plan.

e To perform an ACURQS dose calculation, click the & button.

e Select avalid imaging device and press OK. See section V on how to add a specific CT calibration.

| The image series is not connected to an imaging device defined Select the imaging device:
in the system.
TG186Brachy v
Original imaging device Selected imaging device
Manufacturer: | V. Peppa | Manufacturer: ‘ TG186 |
Model name: | Model name: ‘ CTScanner |
Device serial number: | Device serial number: ‘ |

| The selected scanner does not match the original one, You should create a
* . corresponding CT scanner in the RT Administration with the scanner specific calibration
curves.

oK Cancel

e Ifan error about the material table appears, select and right-click on the structure set “CT_1" open
the Properties menu then the select “Physical Material Table AcurosBV -13.0".

13
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file Edt View Ineit Panning  Tooh  Window
Ed o1 AW @@=
Contounng | Image Registration || External Beam Plar

Selection

& ACUROS_Dmim
s EGS Brachy

T

Y Change Structure(s) Status to..

Lk N Delete

“BH

MO i "
T New Structure.

W@ R MewStructures from Templte..
Z8R Duplicate Structure Set...

S B

*

M5 Samrvvmmna=
WAl Llear Mirinin

General Summary || Equipment History .. Comment |
ID|CT1
Mame

Instance Mumber
Referenced Image | 5/ Series / CT_1
UID | 1.2.245.352.71.4 40484 1863751.102940 20220613204739

Physical Material Table |

|AcurosXE-10.0
|AcurasxB-11.0

Referencing Plans |AcurosxB-13.5

o Approval Status Calculated DVH Estimates
€1/ ACUROS_Dmm Unapproved Yes Mo
€1/ LocalUser Unapproved Mo Mo

o o]

Help

The ACUROS dose calculation window will appear. Confirm that for the calculation medium the

‘CT values’ are used and click

calculation.

Start Calculation

| button to begin the ACUROQOS

Calculation Medium

Reparting Medium

Caleulation log:

Fvs

information{acuros]  Origin : triton.lan

information{Acuros] Date - 20:38:06 02 Oct 2012 -04:002
InformationAcuros]

InformatianiAcures] Reading point source data file....

information{Acuros] Pont source data read at 21:0223 13 Jun 2022 +02:002

information{Acures]
Informatian|Acuras]
Infarmatson]Acuros]
information{Acuros]
information| Acuros]
Information]Acuros]

CT masterial

File : CA\Program Files

Tithe : mbdcawg HOR I

Format :1.0.0

Origin : tritonlan

Date :20:38:13 19 Jal 2012 -04100Z

<

Calculation progress:

et_data with density from CT-data

>

Close dulog sutamatically after successhul eabeulation ]

Close

When the calculation is completed, a warning message appears.

14
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Brachytherapy Planning X

Calculation completed with warnings.

Warning[BV] Patient tissue and applicator materials beyond CT image
boundary will be omitted from backscatter calculation. Please make
sure this is acceptable.

N

e Click _°__ and close the calculation window. The display will be updated with isodoses for the

ACUROS calculation. The display will also specify the calculation algorithm ‘Transport in

Transport in

medium
Dose to medium

medium. Dose to medium’.

e Click “Planning = lIsodose Levels’ to change the isodose line values and properly see the dose

distribution. Click _%¢__. Dose values exist inside the dose matrix defined. Click the @ button

to see the dose matrix.

# Absolute Dose lsolevel Editor

Add Scale alC]
I~ r 7.000
Remove m
¥ | T 4300 Add to AL
| I 2500 O Use Relative Dose
=] = 1.000 ® Use Absolute Dase
lzadose Level Templates

| -- Save Currend Levels as Template

||

&

Save the plan by clicking File - *Save All’ & :

The test case is ready for comparison as defined in section 1V, Dose Distribution Comparison.
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IV Dose Distribution Comparison

The breast test case is evaluated by using DVH parameters.

e To obtain a value from the DVH right-click in the 3D window and click ‘Show Dose Volume

Histogram View’.

RN Locattser - Unapproved - Madel View - CT_1

Show Dose Volume Hitageam View
v Shew )

Focus o

e pesitions

adiograph
Chipping Planes

e Increase the size of the ‘Dose Volume Histogram’ window to have a better view and select a
reference contour (e.g. PTV)

e For evaluating DVH indices as described in the manuscript A test case for commissioning model-

[
based dose calculation in interstitial HDR breast brachytherapy use ‘Show Cross-hair’ L==1.

e In the figure above the D90 of PTV [%] is measured. For this, in the DVH the appropriate organ
must be selected. Using the Cross-hair or entering D90% in the Dose Statistics tab gives a D90 of
90.5%.

e Proceed like this for all necessary DVH indices given in table V of the manuscript. Note that small

differences (second decimal place) might be observed due to software version and/or settings.
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V. BrachyVision coordinates

BrachyVision supports standard, IEC-61217, and user-defined coordinate systems as illustrated below. This
user-guide adopted the standard coordinate system. Therefore, systems using the IEC-61217 coordinate
system will display swapped Y and Z axes with inverted Z axis, in relation to the standard coordinate
system. Note the user should not change the configuration of BrachyVision, but be aware of the
adopted coordinate system.

The coordinate system can be checked in Aria/BrachyVision in Administration -> RT Administration. Press

[ System and Facilities ]

. In the System Properties, the current Planning Coordinate System is shown.

Planning Coardinste System

X Planeng Coordinate System * |
Coordinate System

Coerdinate System

(@} patient support coordinate system: Standard (Patient support coordinate system: Standard

(Cipatient support coordinate system: 1EC 61217

(@) Patient support coordinate system: £C 61217 z
(Ipatient support coordinate system: User-defined 7 ) Patient support coordmate system: User-defined ¥
ﬁ
- x ~ x
Crpatient coordinate system: DICOM | A Pakier coordmate system: DICOM
Help Help
, - Select the way coordmates are driplayed in Treatmént Planning
Select the way coordinates are displayed i Treatment Flanning - S oRaione. e ths puskiR Cmseit 7o wvet s claised b e
applications. in the patient-based system axes are defined by the
patient DICOM erientatian
patient DICOM orientation.
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VI. Adding a CT calibration

Please check the regulations and safety requirements of your institution before adding a new CT calibration

since an incorrect imaging device selection can affect treatment planning calculations.
It is necessary to create a new “CT Scanner” for which admin rights will be required.

e Open the RT administration

& User Home

QuickLinks v

My Favorites
Categories

Group By [islisfal¥]

EMR k
Imaging k
Treatment Management
Treatmaent Pranning *
Quick Reports >

Customize

e Select “New” then “New CT Scanner”

Systemn and Facilities Patients Radiation and Imat

CT Scanner: TG186Brachy
Overview
New —» |

New External Beam...
New Brachy Unit... ™
New Proton Beam...
New Workflow supported machine... b
New Simulator...

New CT Scanner... N
New Localization Jig... L\\?

New Patient Support Device...
New Milling Machine...

New AddOn-Set... =
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o Define the properties using a meaningful name and press OK.

& CT Scanner Properties

[General || CT Scanner || Service ” History || Description
ID
\_TG1 86_Brachy l

ware| |

Machine Model l CTScanner VI

Machine Interface

Machine Scale

Manufacturer Name [TGlaﬁl

Serial No. {
Software Version {

Hardware Version l

Operation Status [ Ready

Conn. Workstation [ None

Console Character Set [Unicode in UTF-8 (ISO_IR 192)

e Toadd the CT calibration open “Treatment Planning” then “Beam Configuration”

# User Home

My
Categones
Administration
DicoMm
EMR -
Imaging k

Treatment Management

Quick Reports » J Brachytherapy 20 Enf

Customize EBrachytherapy Planning

Cone Planning
Contouring

External Beam Planning
IRREG Planning

Model Confliguration
Plan Evaluation

Selaction
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In the “Beam Data” menu select CT calibration

Workspace Beam Data Tools Window

L ;/)‘r' ;1] Match and Assign Add-Ons...
B cCurve Editor...

[f= Calculate Beam Data
| F Ccalculate All Beam Data
H interpolate Missing Values
Calibrate Dose Rates...

Parameter Values

Approve Data

B0

Unapprove Data

CT Calibration...

Calculation Defaults...

Configure Calculation Models...

Update Calculation Models...

Select the CT device that was just created then “Mass_Density” and click on Edit.

CT Calibration

CT Scanner
ID

Default

Calibration Curve
Type

Approval

Description

CT2_Head

Ll

CT3_Body

CT3_Head

CTConfidence80kV
CTMaastro X
CTPET GE MUMC
HANNAH_120kvp
HANNAH_79keVPMI
MARISKA_1

TG186Brachy
TUE_CONFI_FBP120
TUE_CONFID_DD o

‘ Stopping_Power_Proton

EIedron_DenS“i Mass_Density
i

Reset Curves

Reset

Approve

Unapprove

Close
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o Include the values shown below and press OK.

CT Calibration Curve: TG188Brachy Mass_Density | OK |
Cancel
a4
Print...
s
,"/.
2224.000 1
= s o

2640.000 2.700 2 : -~
2832.000 2.830 ) e

] -
3500.000 3.555 s o=

£ -

=1

T
- - -
o~
045
New Point... Delete point -1000 0 1000 2000 30‘00
U Volue [HU] !
a

e Click on “Approve” and close the “Beam Configuration” software.

This CT calibration can now be used to perform dose calculations with Acuros.
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