"Pre-treatment verification
with film"™ oh no.
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Situation RAGG

Film and scanner tests

Pre-treatment verification
» One scan methode

Results
Time table
Physics QA
Conclusion
Questions




« 2 Varian Linacs 2100CD, with ExacTrac systems

IMRT

&
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« TPS: OMP and iPlan
Stereotactic

 R&V: Mosaiq

Pre-treatment
« Stereotactic brain metastase (10-15 p.a.)

 [IMRT prostate (£ 60 p.a.) since may 2012 clinically




Start 2010

Test scanner and film

FIlmQA mmms)  FIIMQA Pro
Epson V750 === Epsonl0000XL
EBT 2 =) EBT 3

» Scanner effects; warm-up and irregularities
» Lateral correction

» Homogeneity of the film

» Filmbadges

Test IMRT plan




» Scanner warm-up effects
Dose 100, 200 and 300 cGy
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» Scanner effects irregularities
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» Scanner effects, irregularities

The color shift on the left side is caused bij the scanner and is
present in every scan. » Not caused by the film.

Is this a major problem?
For analyses with the red color channel no problem (<300 cGy)
Take care with analyses; We know where the deviation is and
that this is caused byvthe scanner.
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» Lateral correction
Yes there is a lateral effect
Is this a major problem?
No because we have the triple color correction.

Choose for a large scanner
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Homogeneity of the film

Cut the film

Irradiate each piece of film with £ 100, 200, 300 cGy
Scan the films

Measure the color values, dose values

and check consistency map
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» Homogeneity of the film
=  Cutthe film
= Irradiate each piece of film with £ 100, 200, 300 cGy
= Scan the films
= Measured the color values and dose values
and check consistency map
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» Film badges
Shape of the calibration curve for different badges of film is comparable.
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» Prostate
o Regular calibration methode (scan time > 6 hours after irradiation)
o One scan calibration methode (scan time £ 1 hour after irradiation)

> Stereotactic brain metastase
o Regular calibration method

n TN




One scan method

Irradiate calibration patch

Irradiate treatment plan in QA mode Mosaiq
Wait about 50-60 minutes

Scan films

Analyse




u ISP FilmQA Pro - Anonymous - Calibration tool
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Analysing

Open the box calibration file
Place calibration regions on calibration patches (0 cGy and 209/258 cGy)
Recalculate with triple color and Dose linear scaling

Place fiducials

Import 2D dose map (TPS)
Analyse in image compare
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» Results
o Regular calibration methode

Measurement Point dosimetrie Scan Gamma Differential
H H [% dev. In ISO to Oriantation [3%, 2 mm] | Delta [3%]
o One scan calibration methode TPS]
Portrait 99.8% 95.0%
IMRT Prostate 1 0.2%
Landscape 99.6% 89.0%
Portrait 99.2% 87.2%
IMRT Prostate 2 -1.2%
Landscape 96.7% 80.3%
Portrait 99,5% 90,9%
IMRT Prostate 3 0,6%
Landscape 99,6% 87,1%
Portrait 99,6% 96,2%
IMRT Prostate 4 0,2%
Landscape 97,6% 85,0%
Standaard Kalibratie One scan Opmerking
. Gamma |Differential| Cluster Gamma [Differential| Cluster [ Cal film
Patient ID Datum
Delta opperviak Delta oppervlak
[cm] [cm]
IMRT A 4-sep 99,4% 96,3% 0,7 99,5% 96,8% 0,8 4-sep
IMRT B 4-sep 99,8% | 96,8% 0,2 99,6% 93,3% 0,4 4-sep
IMRT C 11-sep | 97,1% | 72,3% 23 97,6% | 77,3% 24 4-sep |2 Gy plan Prostate low risk
IMRT D 11-sep | 99,8% | 91,7% 0,1 99,8% 86,4% 0,2 4-sep
IMRT E 17-sep 99,6% 93,1% 0,4 4-sep |21 min. between cal and composite, scan after 50 min
99,6% | 94,6% 0,5 99,6% 95,7% 0,5 4-sep |after 18 hour
IMRT F 17-sep 99,7% | 93,6% 0,3 4-sep |12 min. between cal and composite, scan after 50 min
99,6% | 94,7% 0,5 99,8% 95,9% 0,2 4-sep |after 18 hour
IMRT G 25-sep 99,3% 95,8% 0,9 4-sep |scan after 1 hour
99,4% | 96,6% 0,9 99,4% 96,5% 0,9 4-sep |after 16 hour
IMRT H 25-sep 99,5% | 95,7% 0,6 4-sep |scan after 1 hour i
99,7% | 96,9% 0,4 99,7% 96,2% 0,4 4-sep |after 16 hour
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Pre-treatment verificatie

Litgevoard op: 12-11-2042
Dioor: Elfried
Toesiel: Clinac
Patient naam: PED test
Patient I0: 123123

Plan naam:

1 IMRT prostaatiogs

Enargie

X5

Elactrometar

PTW Unidos Weblina, sn. 000255

lonisatiskamer PTW 31040 { slangenkamer}
Saranummer [IEL]
Ty= 20,0
Pa= 1013,25 hPa

Temperatuur femoom

H AT

Luchitdruk

1023.9|hPa

kre

0,994

Calibratiefacior ionisatekamer:

311,713 mGy/nC

Fantoom correctefacior Octavius:

-2.48%

Kt

319,194 mGy/nC

Standaard veld (MLG 1010 cm] Koeho CAL4 12EMU

Dosis TPS 100,44 cGy
-~ 357 | 3157
Gematen output [pC] T

Earskends dosis 100,20 cGy

Correctie dosimetrie -0.24%

Film dosimetria [JA, one scan methode [Kal strock & |

Eadge nummer. |AMD1202 [ Dioos nr.:[21

Varachuiving IS0: [NEE |

Reinier de Graal Groep

Mestopsieling:150; lzser lijnan -

-

Resultaten puntdosime trie

Opmerking:

Bundel ME Dosis uit lplan Metingen Gemeten | Afwijking | Gemeen Afwijking
planning TPS [eiGy] 18] [=Gy] tow. com.dosime Lo
bereks nd [cGy] berekend
Bundel 1 144 37,70 1174 37,26 -1,2% 37,35 -0.9%
Bundal 2 123 4171 1267 4021 -3,6% 40,31 -3.4%
Bundel 3 125 3815 1208 3834 0.5% 38.43 07%
Bundal £ 135 38,11 1240 38,36 0.56% .45 0.9%
Bundal 5 125 41.57 1271 4034 -3.0% 4044 -2
Totaal 660 108,24 6160 185,51 -1.4% 185.93 -1.1%
| Criteria voldaan
Hesulfaien Filmdosimetne
Film ID Kleurkanaal Gamma Dosis match | Cluster opp. Criteria woldaan
[3% 2 mm] Gamma
= T%, 2 mm o]
4443402 Rood 09,6% 95.B% 0.5 JA
Hesultaten HadCalc
Plan Meximale Criteria
efwiking bundels woldaan
Afwijking RadCalc vs TPS -0.1% -2.3% JA
[ WNader plan door Klinisch Fysica AT NEE ]
Plan akkoord: [Elfried Kok |
Datum [12-11-2012 ]

> Report Physics, Radiation therapy RAGG




> Time table

Controle Regular One scan
calibration calibration

preparation

Linac time
FilmQA Pro
Administration
Total

30 minutes
30-45 minutes
20 minutes

10 minutes
90-105 minutes

30 minutes
20 minutes
10 minutes
10 minutes

70 minutes




> Picket fence
e Slit 2 mm with MLC

« 11 slit positions with distance from 2 cm
« 100 MUY/ slit position
* Film in collimator adapter (67,5 cm)




» Picket fence
« Slit 2 mm with MLC
« 11 slit positions with distance of 2 cm
« 100 MU / slit position
» Film in collimator adapter (67,5 cm)
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» Picket fence

Slit 2 mm with MLC

11 slit positions with distance of 2 cm

100 MU / slit position

Film in collimator adapter (67,5 cm)

Scan film

Analyse
o Set the MLC design
o Set A avarge 2,0 mm
o Leafopening 2,3 mm
o Bias 0,3 mm
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Leaf Analysis Millenium 80 (40 x 1 cm) gantry mount
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Analysis color
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Date: 11/29/2012  Signature:




» Starshot

« Slit 1 mm with MLC in centre
« 120 MU / slit position

« Collimator, gantry and table
« Film in Octavius adapter
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> Starshot (spaken film)
Slit 1 mm with MLC in centre
« 120 MU / slit position
» Collimator, gantry and table
» Film in Octavius adapter
« Set fiducials
« Analyse
o tool
o Adjust alignment
* report
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> Starshot
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Angle restricted data - minimum intersection angle 20.0 *
Number of beam intersections used: 35 of 45
Detected isocenter (centroid): [0.1, -0.6] mm ([0, -2] pix)
Centroids distance from machine isocenter: 0.6 mm (2 pix)
Minimum circle encompassing beam intersections:
radius: 0.4 mm (1 pix)
average distance of beam intersections from isocenter: 0.2 mm (1 pix)
center: [103.4, 126.1) mm ([293, 357] pix)
offset from machine isocenter: 0.7 mm (2 pix)

Number of beams: 10
Beam angles:
1-1442°7324.2° beam 3
2-1624°73424° beam 4
3-1801°701"° beam§
4-1981°7181° beam 6
5-216.0°736.0" beam 7
6-2337° 7537 beam 8
7-2520°7720° beam 9

start shot results

wing center location

imumn angle between beams to include line intersection point
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Image Start shot =1
Source
Size
Resolution
Origi

Analysis color
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star shot image "Start shot #1'

FilmQaPro version: 2.0.4711.31868 - Samrday, November 24, 2012
Date: 11/29/2012  Signature:

EPSON Expression 10000XL
{W=586, H=719)} pxx = {W=206.7, H=253.6} mm

RDGG'koke 6-11-2012 14:48:21
Red (beam darker)
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profiles red

" isocenter (centroid. 35 o: (X=103.5. Y=126.2) mu (X=293. Y=358) pix

dist from machine isocer 0.7 mm 2 pix
center of outer circle, 35 (X=103.4. ¥Y=126.1) mmx (X=293. Y=357) pix

radius outer circle. 35 of 0.4 mm 1 pix
offset circle center. 35 0 0.7 mm. 2px
ave dist to circle center. . 0.2 mm 1 pix
angles 1+ 1342° 1624°
angles 3+ 180.1 ° 198.1°
angles 5+ 2160° 233.7°
angles 7+ 2520° 270.1 °
angles 9+ 2881° 3064°
star shot statstics (red)




» Correction for scanner irregularities
» Winston Lutz analyses
» Extensive manual




The question:
"Pre-treatment verification

with film"
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Special thanks:
Andre Micke

for all the answers to our questions and
for the tools bulilt in the software, to make
our (filmdosimetry) work easier. ﬁ
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