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THALES 3D MR SCANNER

Beam model commissioning of the MRIdian

= |dentified complexities
» Stereotactic treatments
» Flattening filter free (FFF) beam type
» Presence of the static magnetic field Bo
(effect on dosimetry, conventional tools prohibited)

= What to do
» Refer to existing guidelines: TG-106, TG-142, ...
» Prediction via simulations

> Measure, measure, measure

= MR-compatible, efficient solution needed
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THALES 3D MR SCANNER

Outcome of successful partnerships
Collaboration with ViewRay
= MRIDian & TPS specifications
= Early system characterization
Collaboration with early adopters
Identify challenges
Evaluate solutions

Validate workflows

DEVELOPED WITH
EARLY ADOPTERS OF MRIDIAN

AMSTERDAM | Academic Medical Center

DETROIT. | Henry Ford Hospital

“We have been positively impressed

by the quality of the 3D MR compatible
Water Phantom system prototype

that has been left to us for evaluation
with the ViewRay MRIdian Linac.”

Winston Wen, PhD, MBA, Director, Clinical Physics,
Department of Radiation Oncology,
Henry Ford Health System
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THALES 3D MR SCANNER

Solution for efficient commissioning and Quality Assurance

A complete package

= MR-Certified Water Phantom
Scanning: 38cm(X)*38cm(Y)*24.2cm(Z)
Accuracy: +/-0.25mm

» |ntegrated electronic in carriage system
High resolution dual electrometer

Compact equipment storage

Web-based acquisition software
Automated measurement process
Dedicated Analysis tools for FFF
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THALES 3D MR SCANNER

Getting started

2 b TS MRS x|

€ 52 8 kano

LATEST RT CENTRES

PILOTE GREAT
CENTER

/ WELCOME ﬁﬁﬁ
TO THALES .

LICENSED TO:
MRIDIAN 1
LAP ViewRay Maidian

DATA EXPLORER SETTINGS
Find, review, and Cant
axpart existing
Mmeasurement dats,

= Web-browser technology
Server / client installation
Welcome page

Access to different workspaces

#6

= Environment settings
RT centre
Linac
Detectors (EPOM shift)
User management

RT CENTRES IRRADIATION

UNITS
Add new or change

existing RT centres. Add new or change
4 existing irradiation

ELECTROMETER THALES DEVICES
Modify settings . Find and configure
= related to the [ your THALES device.
: | l ] electrometer.
LICENSING MAINTENANCE
Assign your licenses Manage software
or import a new one. backups and view
diagnostic
information
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DETECTORS

Add new or change
existing radiation
detectors,

USER
MANAGEMENT

Configure user
accounts and login-
related settings.

PROJECT: Large Field B ‘ n n m
LargeFied
RUNLIST PROFLLE DEFINITION [l
=
10000 Hoten. 078 125 GNVAF  S96X9%  Clessine (800,000,150 (800,000
2 (1) Horbon. 018 1245 GMVRE  AISxATS  Crossine (400,000,150 {400,000
30CIN)  Horgon. 018 1M EMVAFF  AISKATS  Cressine (400,000,100 (400,000
v oA g 4] Homon. 016 125 GMVRE  AISx4ls e (000400150 {000,400,
LARGEFIELD m VoA ], 5 CB0N  Horkon. 018 1S SNV 415x415 e (000400100 (000,400
. v oA 6 BN Horuon. 078 1M GMVAFF  4Sx4ls  POD (000,000-2300) (000,0:00,.%
Vv oA n A 7] Moo, 018 135 GMVFFE  2100x2400  Crossine  [1600,000,000) {1600000,
A [ smaited

= Plan your work
Project, Queue, trajectory
Optimize scanning time: Run order

NS
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THALES 3D MR SCANNER

Preparation of the measurement plan

G u i d e d t ra | ecto r LAP TRIAL Room1 Testl Edit profile definitions: SmallF t.mertens@lap-laser.com @
[LAP e g
definition EDIT PROFILE DEFINITIONS: SMALLF

Beam quality * Profile type * Analysls methad * Measurement mode * Sampling time [ms] * o
6MV FFF v Crossline v Double inflection point v Step-by-step 100
08
Preparation of measurement - o et
19,92 cmx 19,92 cm v 0
q U e U eS Axls start [em] Stop [em] . Standard resclution
Fleld detector
Step size [cm] 04
v 13 13
X®
0,1 = 01
Fleld detector orlentation * 0z
SECONDARY AXES
Expected measurement v W sionrestucion «
0 l 1
s B Start [em Stop [em| Step size [cm) E
o . . . Reference detector Yae —_— feml p [cm) psiz [cm] e 2 : N st
lineshape for various field sizes No eferencedetctor v a ) 0 s s .. D e e e
Position in [cm)]
$50 e 20 erpostonfenl Sl - I N e B
85 10 kil 180 kil 10
e 0y
&l
Order | Field size [cm] Profile type Beam quality Field detector Orientation Reference detect... | Start [cm] Stop [cm] Analysis Actions
Crossline x Inline (*Y,2) xY,2) method
Detector Select]on » 1 996x%996 Crossline 6MV FFF Chamber (SN11) Horizontal None (8,0,-15) (80,-15) Double inflection point ]
» 2 996x996 Inline BMV FFF Chamber (SN11) Horizontal Scint (SN22) (0,-8,-10) (0,8,-10) Double inflection point W]
» 3 04x04 Crossline &MV FFF Chamber (SN11)  Herizontal None (-1.m,0,-10) (1.01,0,-10) Max value W]
» 4 04x04 Crossline 6MV FFF Chamber (SN11) Horizontal None (-1.01,0,-1.5) (1.01,0,-15) Max value W]
» 5 04x04 Crossline BMV FFF Chamber (SN11) | Herizontal None (-1.01,0,0) (1.01,0,0) Max value ]
D d . d l . l f FFF » 6 04x04 Crossline BMV FFF Chamber (SN11)  Herizontal Nene (-1.01,0,-1.7) (1.01,0,-1.7) Max value ‘ — W]
t t ~
edicated analysis tools tor \

beams (small, large fields)
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THALES 3D MR SCANNER

Installation on the couch . Detector alignment . Localize at the isocenter
Registration with index bars Adjustment vs. lasers Send inside the bore

Localize vs. Lasers EPOM at water surface Perform CAX correctjons
Cables connect & Water filling Reference detector positioned ﬂ@‘
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THALES 3D MR SCANNER

Acq u i Si ti 0 n SC ree n m O Test Centre Test IrradiationUnit 20x20_FieldLarge Data acquisition IEI Physic@lap-laser.com

M EASU REM E NT 20x20 FieldLarge  CAX net perfermed [ NOTE RUN PAUSE NORMALISE
Rea l t'l m e key 'I n fo rm a t'l o n S MOCK THALES DEVICE STATUS |I| QUELES PROFILES
Field Reference Crossline_depth1.45 @ % REVIEW SELECTED PROFILES  REVIEW ALL PROFILES @
petector - None Crossine_depths @ o sop . .
.. . , »
~ Fosition fietd chamber 2 -— -
a0 - l_-__-- - |
Exradin A._. 8500 (-15.00.00.. (1500000 .. 20x20 Crossline 19.03

> Electrometer readout

sisvoiege R o
CAX CORRECTION

— - 1N | I-------_--I
i e e o

Automated CAX process . — M1 Sova ot
@®  Beam detection oN " |~ T _“'”'“-—-M_M_
Beam detection _ 0 + — ~—

Data acquisition status progress

Alr temp: <159 °C
Alr pressure: 302.1 hPa

Link to review & analysis screen
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THALES 3D MR SCANNER

Review your data

AnalySiS too ls e MULTIPROFILE TOOLS

% 0.68 SINGLE-PROFILE TOOLS
= Curve normalization 3 Relative dose display:  Field/Ref v
E 0.48 —
Z
0.28 MIRRORING
= Analysis functions
0 | ! ! ! ' t Profile smoothing
Position in[em] 3 e
. . . . Xshift: 0
> M]rror]ng prOflleS Use the arrow keys or mouse to adjust the mirroring point o0z leml
1008 MULTIPROFILE TOOLS
> Smoothing curves
‘?-4' o SINGLE-PROFILE TOOLS
» Beam parameters analysis N Relative dose display: Field/Ref v/
£
> Linac stability during o ) profile fifiinc
measurement (ref. chamber : S N ~
Output) Xshift: 1

Beam model validation of the MRIdian Linac with the THALES 3D MR SCANNER
#10

LASER




THALES 3D MR SCANNER

Performance assessment (1)

. . 1.2 0.02
Comparison with Monte Thales 0.8x0.8
Carlo - - -TPS0.8x0.8  0.015
1 Thates10x10
- = =TPS 10x10
- 0.01

Small and large fields
9.96cm * 9.96cm

-------- Difference 0.8x0.8

NL£f

0.8 Hf— N N Difference 10x10
8.3mm *8.3mm o 0005
[J]
8 . i
, 006 fi o 5
A26MR (small field) 2 W 5
L ;
K i i -0.005
0.4 : i
A1SL (large field) -0.01
0.2 +i
- -0.015
= Excellent agreement is o LE NS 0.02
observed: deviations < 1mm 0 20 40 60 80 100 120 140 160 180 200
Depth [mm] D. Hoffmans (UMC Amsterdam)
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THALES 3D MR SCANNER

Performance assessment (2)

Comparison with Monte 1 0.1
Carlo 0.9 . 0.08
o 0.8 — T i 0.06
Field size: 9.96 * 9.96 / \\
N R
0.7 N, Fid 0.04
0.6 —— — 0.02
o O ..° M4 E.' —_
A1SL field chamber 8 A / i -
a . T o es e e, X —
o 0 5 - . : AT G pappstied o AT R T - 0 5
> P =
) . . [T
m . .
E 0.4 -0.02
Crossline for various depths 0.3 0.04
- - =-d=5TPS - = -d=10TPS
0.2 ———d= - -0.06
——d =10 Thales d =20 Thales
Excellent agreement -iS 0.1 ........ d]ff 5 ........ d‘lrf 10 '0.08
observed: deviations < 1Tmm o F= diff 20 o
-80 -60 -40 -20 0 20
Off-axis position [mm] D. Hoffmans (UMC Amsterdam)
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THALES 3D MR SCANNER

Performance assessment (3)

Example of data collection

Crosslines (6/22, all field sizes)

TS
el N

co
(=]

\

o~
o

Relative Intensity (%)

[
(=)

> J WL —

-16 -12 -8 -4 0 4 8 12 19
| 'FS: 0.4x0.4neg' 'FS: 0.84' ——'FS: 1.66' |

Position (cm)

Percent Depth Dose (%)

100

80

60

40

20

PDD (5/24, all field sizes)

em—'FS: 3.32"
e "FS: 9.96'

e 'FS: 27.2x24.07"

X

~

0 4 8
Depth (cm)

1

N>

S5

6

N. Weng (Henry Ford Detroit)
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THALES 3D MR SCANNER

THALES 3D MR SCANNER is now FDA (510k) cleared! Available Q4 2020

For more information please contact your regional Sales representative:

https://www.lap-laser.com/de/produkte/thales-3d-mr-scanner/

Follow-us on LinkedIn https://www.linkedin.com/showcase/lap-radiation-therapy/
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https://www.lap-laser.com/de/produkte/thales-3d-mr-scanner/
https://www.linkedin.com/showcase/lap-radiation-therapy/

THALES 3D MR SCANNER

Time for questions
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