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Motivation
* TG-142 (& 40) outlines a number of linac QA
tests to be performed daily, monthly, and annually

* Due to constrained resources, efficiency is desired!
* EPIDs are well-suited for performing many of
these tests

* We will review our approach to several routine
linac QA tests, including: daily outputs, picket
fences, RapidArc QA, and profile constancy

EPID - electronic portal imaging device

Developed in the 1980’ and 1990’ for anatomic
of the patient
losimetry sporadically in the 1990’
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EPIDs suited for QA dosimetry §

Commonly available

Automated deployment
Real-time digital imaging

Dosimettic properties are favourable
(linear, no deadtime...) — see Chapter 7J

Integrated - automated analysis and

reporting




mid-1990’s prototype a-Si detector

Antonuk et al, Red Journal, 1996

Siebers et al, Med Phys, 2004

megavolt:
(therapy be:

Good positional
reproducibility
<1mm lat/long, <3mm
2
vert sag for Varian E-arm
(Rowshanfarzad ¢ al,, Med Phys, 2012)

current EPID design is
a-Si flat panel imager

metal plate, phosphor
scintillatot, array of
photodiodes

typically ~40x40 cm?
size (1024x1024 pixels)
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Automated QA framework
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Image Acquisition Infrastructure

LINUX BOX

Daily Output Checks

QA fields
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Photon Outputs
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* Run by therapists during morning warm up

* Delivered in QA mode

* Fully automated ¢ PDF emailed to dosimetry group in
the event of mar;

&

Process flow (for photons)

Plan delivel MATLAB Analysis Emails to
Dosimetry Group
(marginal/fail)
a—
2 W3 RF
‘Rotestpatient, Qa rtug 2016’

EPID Reports GUI

What about electron output
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The process (for electrons)

MATLAB Analysis Emails to
Dosimetry Group
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Plan Delivery

‘Rotestpati Qartug 2016”

EPIDReporter GUI
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b watches the watchers?

Who watches the watchers?

Scheduled task running on a separate Windows machine

Picket Fence/RapidArc QA
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Picket Fence Report

Rap 1 dF\I‘C (21”\
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RapidArc QF\

Profile Constancy

profile constancy with EPID is not trivial




EPID profile constancy is not trivial
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Asymmetric Béik‘scatfé"

aS500/1000 EPID:
For 40x30 cm? field,
(EPID+arm)-(EPID)

9 Rowshanfarza etal., dh2010
Max diff = 6% ¢

Important profile information removed

Important profile information removed
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we fit the flood field

Keep the beam profile, remove

other eff
Divide flood field into eig]

‘sectors’

Fit n-deg

g

polynomial to radial

vector at centre of each sector

corrected image
acquired EPID image via division

to “reintroduce” the actual profile
Analyse once a month

Winston-Lutz
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Blooper Reel

Good o’ Tommy two-tone
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AWOL pixels

400 MU? 380 is fine, right??

RTU-K EPID — Output World Tour

o

o
T
ey

ity
- weial /
“Actual” output 1,

Lt
e 4

13



Complicated hardware

EEEEEUERSESS
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Varian image acquisition reference guide, March 2011

Big payoff... worth a few headaches

Before: 10 min After: 2 m

Total time savings per day over 7 linacs: 56 minutes
Equivalent to 4 more patients treated per day during clinical hours
overall increase in patient throughput)

Discussion

* EPIDs provide a fast, convenient, efficient, and
relatively cheap solution to some of the

challenges of routine linac QA

It’s not a panacea... EPIDs themselves must be
QAd and closely monitored for performance
There is a significant overall benefit and increase
in efficiency
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Thank you, eh?

2018

CARO-COMP-CAMRT 2018 JOINT SCIENTIFIC
MEETING
All for One - Collaborating and Innovating for
Person-Centred Care

Register Today!
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http://www.caro-acro.ca/
http://www.caro-acro.ca/
http://www.caro-acro.ca/
http://www.comp-ocpm.ca/
http://www.comp-ocpm.ca/
http://www.comp-ocpm.ca/
http://www.camrt.ca/

