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Objectives

1. Introduction to QA Equipment
Unity (CEF N3 QAKLZR AR D HBIT

2. Unity QA Challenges
Unity (CH T DQADREZ 5258 FRRFKZ ZHEIT

3. Device Acceptance Test (DAT)
DAT(C DLW T 5iEA

Unity QA & DAT
Overview
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Chapter 1
Topics covered

« Standard QA Tools
provided by Elekta

« Standard Beam Data
Collection Tools

« Standard Unity
Commissioning Tools

« Elekta E2E Physics
onsite testing tools

Introduction to QA
Equipment




Introduction to QA Equipment cnsoquusnsor—sesirss
Standard QA Tools provided by Elekta 4

MV alighment phantom
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MR to MV alighment Phantom
o MRIWMNSMVANDA Ty h2tERT D

QA Platform
4 s AV A TQAKZRZRTE T D

© 2019 Elekta all rights reserved. Confidential and proprietary information.




Introduction to QA Equipment

Standard Beam Data Collection Tools

MR compatible Detector
« Semiflex 3D
« microDiamond Detector

Water phantom
* BEAMSCAN MR

Other Dosimetric tools
« Cryostat characterization tool (CCT)
« Farmer Chamber
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Introduction to QA Equipment

Standard Unity Commissioning Tools

Machine QA

QA Platform

MV alignment phantom
MR to MV phantom
PIQT phantom

3D Geometric phantom
Las Vegas phantom

IC PROFILER MR
StarCheck Maxi MR
Solid water and Films
Chambers
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Plan QA Adapted plan QA
ArcCheck MR .  MU2net
Delta4 MR
Octavius MR

Solid water and Films
Chambers
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End to End QA

CIRS phantom
Alderson phantom
IROC Houston phantom
RTsafe PseudoPatient
StereoPHAN

Lucy 3D QA Phantom
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Introduction to QA Equipment
Elekta E2E Physics onsite testing tools

TLOA(E. UTOQAHZRZAL. 10HREIDPhysics
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« IC Profiler MR " . 2] « CIRS Phantom

« Solid water

« AQUA

« Las Vegas phantom

« QA Platform

« MV alignment phantom
« MR to MV phantom

* ArcCHECK MR
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Chapter 2
Topics covered

S
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« Complexity of new technology
* Presence of B field

« Lack of published protocols - Unity QA Challenges
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Unity QA challenges

Complexity of new technology

BER : PAYVEHZ2FIVIITRHiEH. ARVZ-FYD
THEMAUTEEEMNMDY —ILHRu

1. 02 bRA 2O
2. JEIRETEFHRLN
3. L= =720 (RIRDL—Y -3 3)

f#RSR : QA Platform. MV Alignment Phantom/2&EDY —ILZ&{ER LT

AV EFIVIITS
9 OEIektO

© 2019 Elekta all rights reserved. Confidential and proprietary information.



Unity QA challenges

Complexity of new technology
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Full Irradiation Field Size @ Isocenter

Imaging Area @ Isocenter

9.5cm

22cm

57.4cm
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Unity QA challenges

Complexity of new technology
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Unity QA challenges

Presence of B field
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Field Strength (T)
Agnew et al. (2017) Phys. Med. Biol. 62, 1731
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* modeled with waterproof sleeve

O'Brien et al. (2016) Med. Phys. 43(8), 4915-4927
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Unity QA challenges

Presence of B field
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Unity QA challenges

Lack of published protocols
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- B van Asselen et al 2018 Phys. Med. Biol. 63 125008
- O'Brien D ], Roberts D A, Ibbott G S and Sawakuchi G O 2016

- Malkov, Victor N, and D W O Rogers. Medical physics vol. 45,2 (2018):
908-925
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Chapter 3
Topics covered

« Scope of DAT

« DAT checks
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Device Acceptance
Test (DAT)




Device Acceptance Test
Scope of DAT
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DAT %= CAT

1. Elekta Installation Engineer(Ck DEEEINS
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Device Acceptance Test
DAT checks

LU T

Beam Quality Dose Rate Output MLC Calibration Beam Delivery
Stability
..
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Device Acceptance Test

DAT checks

Principals being tested: Hardware / Software
Gantry angle calibration +0.1° PRO 360 Digital Protractor
Gantry locking position

calibration

Couch Position + 0.3 mm MVI Phantom

Couch Movement Linearity +1.0 mm QA Alignment Software
Radiation Isocenter < 0.5 mm radius Cryostat Characterization Tool

RIT
MV image quality Able to see the holes in Las Vegas Phantom
the LasVegas phantom MVIC
Beam quality (D15 / D5) 0.720 +£0.005 Rotating Platform, Solid Water, Farmer

Chamber, PC Electrometer
Dose output with gantry rotation <6.0% Same as beam quality
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Device Acceptance Test

DAT checks
Principals being tested: Hardware / Software
Dose rate See The Document Rotating Platform, SNC MR-IC Profiler,
BeamPro
Profile constancy with gantry < 103% Rotating Platform, SNC MR-IC Profiler,
angles BeamPro
MLC calibration < +2mm In Bore EPID panel
STW Alignment Software
Uniformity of the FGU Cryostat images are clean In Bore EPID panel
and free from defects XIS
MR Image Quality MR image quality with MV 2m Copper Wire

beam
MR image quality with gantry 200 mm Head Phantom
angle
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