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Learning objectives

@ldentify MBDCA commissioning processes for a safe

and smooth integration into the clinic

@Provide practical examples for commissioning MBDCA

treatment planing systems
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Commissioning: external vs. MBDCA brachy

@ External RT @ MIBDCA Brachy
v" TPS: CC, SC, MC, GBBS = TPS: BV-Acuros, OncentraBrachy
v' Literature & vendor doc: = Literature & vendor doc: agreement
agreement with MC and EXP; for with MC and EXP for sources and
a linac # user linac applicators?

v TPS implementation: pdd, oax, TPS implementation: libraries for
output, ... on user linac sources, applicators, shields.

v User comparison: TPS vs. EXP. User comparison: TPS vs. EXP?

v In adition: = |n adition:
o TPS benchmark against MC o TPS benchmark vs. MC: WG task
o IMRT: phantom measurements o Phantom measurements?
o Dosimetric audits RPC o Dosimetric audits RPC?
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TG-186
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and recommendations for clinical implementation ® Guidance for ea r|y adopters

Luc Beaulieu®

D¥partement de Radio-Oncologie et Centre de Recherche en Cancérmlogie de I'Université Laval, Of M B D CAS .
Cenire Hospitalier Universilaire de Québec, Québec, Ouébec GIR 206, Canada and
Département de Physique, de Génie Plvsigue et d"Optigue, Universild Laval, Québec,
Chidhec GIR 2006, Canada

Asa Carlsson Tedgren P . .
Department of Medical and Health Sciences (IMH), Radiation Physics, Faculty of Health Sciences, - M B D CA CO m m ISS I O n I n g .

Linktgping University, SE-581 85 Linkdping, Sweden and
Swedish Rodiation Safety Authority, SE-171 16 Sieckholm, Sweden

Jean-Frangois Carrier
Département de radio-oncologie, CRCHUM, Cenire hospitalier de ["Université de Montréal, ] .
Montréal, Québec H2L 4M 1, Canada and | eve | 1 . IVI B DCA S h 0 u | d

Département de plovsique, Université de Montréal, Monirdal, Québec H3C 317, Canada

Stephen 0. Davis fa” baCk tO TG'43 data INn
Department aof Medical Physics, University of Wisconsin-Madison, Madison, Wisconsin 53705 and
144, Canada

Department of Medical Physics, McGill University Health Centre, Montréal, Québec H3G well controlled

Firas Mourtada ..
Radiation (Gncology, Christiana Care Health System, Helen F. Graham Cancer Center, CO n d |t | O n S (a I I Wate r) .

Newark, Delaware 19899

Mark J. Rivard 2% tOIerance

Department of Radiafion Oncology, Tufts University School of Medicine, Boston, Massachusens 021711

Rowan M. Thomson
Carleton Laboratory for Radicthe rapy Ploesics, Department af Physics, Carieton University,
Chtawa, Ontario K15 586, Canada

Frank Verhasgen = |evel 2: MBDCA should
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Med. Phys. 39 (9), September 2012
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What should be tested?

@ Applicators, sources and devices (TG-186 section IV.B.1.e)

@ TG-186 recommendations:

= |tis responsability of the user

= TPS vendors should provide analitical modelling schemes and
visualization tools

= The manufacturers should disclose their geometries and material

= Prior to accepting a device it must also be verified by an independent
investigator
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Which test cases to check?

@ It is not possible to validate MBDCA implementation for any
possible combination of source + applicator + anatomy

@ Test only scenarios relevant to your clinical practice

@ AAPM/ESTRO/ABG MBDCA working group is developing a few
registry test cases

" (see WE-C-141-1 Wednesday 10:30AM - 12:30PM Room: 141)

@ Test cases will be available at the RPC registry

@ Developers of new test cases are encouraged to share their
validated results through the RPC registry
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Current clinical scenario

@ MBDCA TPS available for HDR Ir-192 only

@ Physis effects taken into account for MBDCA-based TPS and its
significance in HDR:

) Scatter default
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Current clinical scenario

@ MBDCA TPS available for HDR Ir-192 only

@ Physis effects taken into account for MBDCA-based TPS and its
significance in HDR:

) Scatter default f
) Shielding f
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Current clinical scenario

@ MBDCA TPS available for HDR Ir-192 only

@ Physis effects taken into account for MBDCA-based TPS and its
significance in HDR:

) Scatter default

) Shielding
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MBDCAs commissioning level 1

z axis (cm)

Single source in water: MCNPX vs Brachyvision Zourari et al 2010
MCNPX ose Dose differences
distribution VS2000 Ir-192 at the center of a

15 cm radius sphere

(a)

1-5% dose overestimation of TPS is
attributed to:

1) an error in the source encapsulation
thickness on the TPS

z axis (cm)

2) spatial discretization on the TPS

Good example of commissioning level 1

i 5 10 15

y axis (cm) y axis (cm)
=
0 1 2 3 -5 4 3 2 1 0 1 2 3 4 5
slatistical uncertainty (%) dose difference (%)
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MBDCAs commissioning level 1

Single source in water: MCNPX vs Brachivision Zourari et al 2010
MCNPX Dose Dose differences VS2000 Ir-192 at 12.5 cm from the
distribution (MCNPX - BV) % center of a 15 cm radius sphere

Evaluation of scatter conditions

2 axis (cm)
z axis (em)

Overall agreement between MC
and TPS within statistical
uncertainties

- 1] 5
y axis (cm) y axis (cm)

[ 1 2 3 4 0 -8 6 -4 2 0 2 4 6 8 10
statistical uncertainty (%) dose difference (%)
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MBDCAs commissioning level 1

Single source in water: Mikell & Mourtada 2010
BRACHYVISION-ACURQOS against MCNPX

MC (150 mm cable) — BV (1 mm cable)
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Differences should not have impact on clinical dosimetry in water
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MBDCA-WG work in progress

MBDCAs commissioning level 1

DICOM sphere water tests: source centre
CCC vs. MCNP5

CC source centre z=0 - D x 2 {cGy cm® h' U™

source-cenire z=0 — CC F MCHPS (MR)

—_ I|II |

-15—

_I | [ | L1 1 1 | 111 | | I | I | I | 1

-15 -10 -5 0 5 10 15
X (cm)

See WE-C-141-1 Wednesday 10:30AM - 12:30PM Room: 141
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MBDCA-WG work in progress

MBDCAs commissioning level 1

DICOM sphere water tests: source displaced

Brachyvision vs. MCNP5

Acuros source displaced y=0 — D x r2 (cGy cm® b U}

source-displaced y=0 — Acuros [/ MCNPS (MR)
E15 L I BN UL IR IR E1s
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See WE-C-141-1 Wednesday 10:30AM - 12:30PM Room: 141
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MBDCAs commissioning level 2

7 dwell positions plan in shielded applicator: Zourari et al 2010
BV-ACUROS against MCNPX
MCNPX - TG43 (%) MCNPX — BV (%)
TG-43 AL
Monte Carlo
TPS

y axis {em}

— 2om —F

x axis (cm)

! ’
0 10 20 30 40 50 60 70 80 80 100 i y
do3e dittorenge(s) dose difference(%)

BV-Accuros comparable to MC accounting for shielding
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MBDCAs commissioning level 2

Breast patient computational model: Zourari et al 2012
BV-ACUROS against MCNPX

TPS TG43 - MC (%) TPS - MC (%)

T T
@ me J
FEDBV-TG43

[]
dose difference(%)

BV-Accuros comparable to MC patient dosimeetry accuracy
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Courtesy F. Mourtada

MBDCAs commissioning level 1

Applicator Geometry & ,Composition Verification

Mikell et al. Brachytherapy 2013
2.5cm (b)
A Ti screw: 0.28 cm length
Ti screw? 0. =040 om
L Air? 120 deg
. Airpocket? .. 0.0.=057cm
BV TPS Applicator In house MC model derived
Library - Solid Model from physical verification
and vendor CAD
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Courtesy F. Mourtada

MBDCAs commissioning level 1

Applicator Gepmetry & Composition Verification
Mikell et al. Brachytherapy 2013

2.5cm

(b)

B Ti screw: 0.28 cm length
120 deg /
\‘;\\“‘m
TG-53 In house MC model derived
from physical verification
and vendor CAD
@ 55th Annual Meeting & Exhibition - August 4 - 8, 2013 - Indianapolis, Indiana



MBDCAs commissioning level 2

Dosimetry comparison:  GBBS / MCNP5

Mikell et al. Brachytherapy 2013

MC error

2%

3%



MBDCAs commissioning level 2

Dosimetry comparison: GBBS / MC
Mikell et al. Brachytherapy 2013
At 2 cm from colpostat

1,10 rrrrrrrrr Trrrrrrrort T FRLAR LS S iR ) | IEBASEALITICNDN B | PO M ok o
-
1.05

1.00

GBBS/MC

0.95

@ 55th Annual Meeting & Exhibition - AugusN, 2013- |ndianap&i§ |ndi§¢a



Conclusions

@ MBDCA-based TPS implies the following assupmtions:
= Radioactive sources are sufficiently modelled
= Applicator models in TPS libraries are correctly implemented
= CT and MRI are properly converted to materia/densities

= Radiation transport algorithm sufficiently approximates a

solution to the GBBS

@ MBDCA-based TPS commissionig should validate them
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