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Equipment and Tools

Varian Trilogy Linac

Memorial Sloan-Kettering IMRT/VMAT TPS
EBT3 films (lots # A101711, A012412)
FilmQAPro 3.0

Epson 10000XL flatbed scanner

Four 5-cm thickness polystyrene phantoms
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Energy Dependence of the New
EBT3 Film’s Dose-response Curve

50kV-red
6MV-red
15MV-red
50kV-green
6MV-green
15MV-greer
50kV-blue
6MV-blue

> 15MV-blue

500

50kV-red
BMV-red
15MV-red
50kV-green
6MV-green
15MV-green
50kV-blue

> 6MV-blue

< 15MV-blue

)]
@
o
R
(@]
Q
[o]
z

1000 1500 2000 2500 3000 3500 500 1000 1500 2000 2500 3000 3500
Absorbed dose (cGy) Absorbed dose (cGy)

Chiu-Tsao ST, Massillon-JL G, Domingo-Munoz I, Chan IVIF.
SU-E-T-96, 54" annual meeting of AAPM, Charlotte, NC, July 28-August 2, 2012



¢l
g

s I /¢
2, &
5,

I1N3

g

AEMORIA
%.h L s,
S £
TN
E: E

Spatial Dynamic Energy Tissue Absolute
Resolution Range Independence | Equivalence Dose

M.F. Chan, EBT3+Film QA™ Professional Users Meeting,
53" annual meeting of AAPM, Vancouver, Canada, July 30-August 4, 2011
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Linearization of Dose Response Curve of
the Radiochromic Film Dosimetry System

Green channel Blue channel

Devic S, Tomic N, Aldelaijan S, DeBlois F, Seuntjens J, Chan MIF., Lewis D. In Press, Med Phys, 2012
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One Scan Protocol

Simplifying calibration
Simple rational function fitting
Less number of points required
Master calibration curve per film lot

Combining calibration and measurement
in a single scan

One known dose and one background to
rebuild the master calibration curve
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One Scan Film Dosimetry Method

>

Step 1 Master Curve — Step 2 One-Scan Digitization -~ Step 3 Overlay & Analysis
(Lot-dependent) (4t, Cal. dose=80-100% "D, ) (DD, DTA, Gamma)
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Hippocampus Sparing Dose Painting VMAT

Lesions: 195 i: 18% (< 6Gy)

ily
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~Radiochromic Film Dosimetry Procedure

Import Plan via
DICOM

Flatbed

A Scanner
" FilmQAPro 3.0

YR EEREEET

Export via
R&YV System
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Validation of One Scan Protocol (1)

IMRT: 30 min vs. 72 hr Post-exposure

VMAT: Portrait vs. Landscape Orientations

14
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Validation of One Scan Protocol (2)

4-point calibration: 98.0% (2%/2mm)

7-point calibration: 98.1% (2%/2mm)

15
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Validation of One Scan Protocol (3)

Ny |
[¥]
!

=1 3
| |
EPIDose

MapCHECK2: 99% (2%/2mm) EBT3 Film: 98% (2%/2mm) EPIDose: 97% (2%/2mm)

i

>

K&

VMAT: EBT3 Film (97%:2%/2mm) VMAT: AC-3DVH (99%:2%/2mm)
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Benefits of One Scan Protocol

Fitting function matched to behavior of the film
Fewer exposures and less film required

One scan to eliminate scan-to-scan variability
Ability to obtain accurate results in minutes

Spatial Dynamic Energy Tissue Absolute
Resolution Range Independence | Equivalence Dose
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One Scan Radiochromic Film Dosimetry
provides a practical solution for routine

IMRT/VMAT QA without sacrificing spatial
resolution for convenience.
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