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Uvod
T ———————

oV minulosti sa na OUSA rutinne pouzivali EDR2 (Kodak) filmy na
dozimetricku verifikaciu IMRT planov

o Zdihavy a naroény proces (nastavenie, vyvolanie, vyhodnotenie)

o V su€asnosti pouzivame “3D” dozimeter ArcCheck a portalovu
dozimetriu (Epiga) — jednoduchsie...

o V niektorych Specifickych pripadoch ale ma filmova dozimetria
opodstatnenie (rot. stola, multi 1ZO CSI plany, malé polia, E2E test)

o RDG. odd. r. 2015 prechod na digitalne filmy, zruSenie vyvol.
automatu

o Prechod naradiochromicke EBT2 filmy (mechanické QA)
o Overenie moznosti pouzitia aj na dozmetricku verifikaciu planov
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Charakteristika EBT filmov

o Senzitivita: 1cGy — 10Gy (red), 10cGy — 40Gy (green)
o Nizka energeticka zavislost’ a zavislost’ na DR

o Vysoka rozliSovacia schopnost’ ~ 25um

o Vode odolny (aj do vodného fantomu)

o Hustota blizka tkanivu
o Stalost’do 60 °C

Adhesive Layer - 25 microns
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Odozva EBT2 filmov pre jednotlivé kanaly
-
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Filmova dozimetria pomocou EBT filmov

tipy a triky
-

Filmy treba drzat’ v suchu, nevystavovat Zziareniu,
vysokym teplotam a zbyto€énému svetlu

Chytat’ filmy len za hrany, alebo pouzivat’ rukavice
Pri strihani fimov treba ozna€it’ orientaciu (marker)
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Filmova dozimetria pomocou EBT filmov

tipy a triky
-

Zaviest’ protokol pre €asovy odstup: oziarenie — scan
a dosledne dodrziavat’ (aj pre kalibraciu)
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Scan fiimov
[

Dodrziavat’ rovnaku orientaciu scanovania filmov (marker)
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Scan fiimov

Dodrziavat’ rovnaké umiestnenie filmov na scanneri (stred)

Lateral response dependence Single Channel Dosimetry: Lateral Displacement
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Scan filmov - EPSON 10000XL scanner
O N

o Zahriatie scannera — cca 30 min

o Vypnuat v programe vSetky korekcie na farbu
o Odporuéany je transmisny mod scanovania
o Najprv naskenovat neoziareny film (pozadie)
o Nechat' prve 2-3 cm scannera volné

o Odporucéa sa nascanovat’ kazdy film 4-5 krat (preview)
az potom ulozit obrazok

o Udrziavat’ €isty povrch scannera
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Vyber vyhodnocovacieho programu

Vyrobca odporuéa vyhodnotenie v programe
FIImQA Pro ($$%)

Na OUSA sklsenosti s programom OmniPro IMRT
(single channel)

. L ) /
Problém s kalibraciou : /
. /
(A6% pri 1Gy ) ) 7/
\‘ JP/H
sl T o
www.radiochromic.com ¥
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www.radiochromic.com

Radiochromic.com is made by Medical Physicists for Medical Physicists.
We apply sophisticated and compute-intensive algorithms to make radiochromic dosimetry easy, fast and accurate.

Features:

m Radiochromic.comis a web service: access your personal account anytime,
anywhere.

m Radiochromic.comis a cloud computing application: you have the power of a

supercomputer in your browser.

Scan radiochromic films and upload them easily to your account.

Import dose planes from your TPS or 2D detectors array.

Calibrate film lots in a matter of minutes.

Select the most accurate models For multichannel dosimetry.

Convert film pixelvalues to dose distributions with only a Few clicks.

Compare dose distributions using the 2D gamma index.

Take advantage of the machine learning algorithms implemented for automatic

registration and ROl selection.

®m Download your results and analyze them with the software of your choice.

o |. Mendez, "Model selection for radiochromic film dosimetry,” Phys. Med. Biol. 60, 4089 (2015)

© I. Mendegz, P. Peterlin, R. Hudej, A. Strojnik. and B. Casar, "On multichannel film dosimetry with channel-independent perturbations,” Med.
Phys. 41, 011705 (2014)

O |. Mendez, V. Hartman, R. Hudej, A. Strojnik. and B. Casar, "Gafchromic EBT2 film dosimetry in reflection mode with a novel plan-based
calibration method,” Med. Phys. 40, 011720 (2013)
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Radiochromic.com — popis procesu

radiochromic. FILM UPLOAD

FILM UPLOAD

FILM DATA
Study TNISE

ol 1MRT1
Comments
(optional)

EEHUE Epson Expression 10000XL

FILM SCANS

Irradiated Add files... Non-irradiated

(recommended)

IMRT1 Film.tiF IMRT1 BKG .tif

2. Upload scans
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Radiochromic.com — popis procesu

radiochromic DOSE UPLOAD

DOSE PLANE UPLOAD

DOSE PLANE DATA

IMRT1

B |MRT1 Eclipse dose

Comments
(optional)

Import from Eclipse (Varian)

WERIY  SclectTPS /2D dosimeter... EI
DOSE PLANE ADAC Pinnacle (Philips)

) Comma-separated values
Upload DICOM-RT dose map
Eclipse (Varian)
iPlan (Brainlab)
OmniPro I'mRT (IBA) - ASCll .opg file
Radiochromic.com dose map
XiO and Monaco (Elekta

IMRT1 Eclipse davka.dcm
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Radiochromic.com — popis procesu

radiochromic CALIBRATION

CALIBRATION

CALIBRATION DATA

Study YYD

8 Lalib kiin

Comments

(optional) CALIBRATION SETS

Calibration type [ TNSRESE Film study OUSA L2

BB et optical density Film item VRt

Lateral correction Dose plane study ENCIIEINEP

Advanced options Dose plane item EESPERENTIE
Color channels " (3 2
Dosimetry model
Robust statistics

Dose threshold (% Dmax)

Onkologicky ustav
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Kalibracia pomocou fixnych MU (1D/2D)

02Gy 0.6 Gy 1G 1.5 Gy

Response

Lateral correction
Dosimetry model
Red channel uncertainty

2.5 Gy 3.5 Gy 5G Green channel uncertainty

Blue channel uncertainty

Dose uncertainty

Dose uncertainty (%)

‘/@‘ Onkologicky Ustav

£}
BUREAU VERITAS

S\/- AlzbeTy Certification




Kalibracia pomocou EDW (2D)

Response

Lateral correction

Dosimektry model

Robust statistics

Red channel uncertainty
Green channel uncertainty
Blue channel uncertainty
Dose uncertainty

Dose uncertainty (%)

Dose [Gy]
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Radiochromic.com — popis procesu

radiochromic DOSIMETRY

DOSIMETRY

DOSIMETRY DATA
Study TRBYS

I Film DOSE IMRT1

Comments
(optional)

Film study IMRT1

Film item IMRT1

Calibration study OUSA L2

Calibration item [N N,
Advanced options

Noise reduction Median filter (window px)

= Response correction
¥+ Request

Onkologicky ustav
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Radiochromic.com — popis procesu

radiochromic DOSIMETRY

DOSIMETRY

DOSIMETRY DATA

Study [ MY WORK

D IMRT1 / DOSIMETRY / IMRT1 DOSE
Film DOSE IMRT1

Comments
(optional)

Film study IMRT1

Film item IMRT1

Calibration study OUSA L2

Calibration item CAL edatnews

Advanced options

Noise reduction Median filter (window px)

= Response correction
¥+ Request

Onkologicky ustav

BUREAU VERITAS

SV. Alibe’ry Cortification




Radiochromic.com — popis procesu

radiochromic GAMMA

GAMMA INDEX
GAMMA DATA
Study (Y
2 1MRT1 gamma

Comments
(optional)

Reference study IMRT1
Reference itemn [T o,

Evaluation study IMRT1

Evaluation itern TR 8! Eclipse davka

TOLERANCES

Normalization Global

Dose tol. (%)
Distance tol. (mm)
Threshold (% Dmax) m

Advanced options
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Radiochromic.com — popis procesu

PREPARE SET

EVALUATION DISTRIBUTION REFERENCE DISTRIBUTION

Transformation ROls

Flip Automatic ROl selection

Registration

Automatic fine registration

X (mm)
¥ (mm)

Rot (°)
Balance

Dose scaling

Factor

£ Request gamma

BUREAU VERITAS
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Radiochromic.com — popis procesu

PREPARE SET

EVALUATION DISTRIBUTION

Transformation
Flip

Registration

Automatic fine registration

X (mm)
¥ (mm)

Rot (°)

Dose scaling

Factor

£ Request gamma
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MY WORK

[ GAMMA / IMRT DO G 3-3

hatic ROl selection
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Overenie kalibracie — gamma analyza

Dose tolerance 3 % of Dmax

Distance tolerance 3 mm
Threshold dose 10 % of Dmax
Normalization Global

Tol. distribution Evaluation

y mean 0.33

Points withy <1 94.6 %

sv. Alzbety
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Dose tolerance 3 % of Dmax
Distance tolerance 3 mm
Threshold dose 10 % of Dmax
Normalization Global

Tol. distribution Evaluafion

Yy mean 0.26

Points withy <1 98.7 %

Dose tolerance 3 % of Dmax
Distance tolerance 3 mm
Threshold dose 10 % of Dmax
Normalization Global

Tol. distributdon Evaluation

Yy mean 0.2

Points withy <1 99.9 %

150 %001
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Vysledky gamma analyzy “field by field”
-

Eclipse 2D
davka

Dose tolerance 3 % of Dmax
Distance tolerance 3 mm
Threshold dose 5 % of Dmax

Normalization Global

Tol. distribution Evaluation

ymean 0.2

Film 2D
davka
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Vysledky gamma analyzy “kompozitny plan”
-

Eclipse 2D
davka

Dose tolerance
Distance tolerance

Threshold dose

Normalization

Fllm 2D L Tol. distribution
dévka Y mean

Points with y < 1

= A o
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Vysledky gamma analyzy “kompozitny plan”
-

Dose tolerance of Dmax

Eclipse 2D
s Distance tolerance 3 mm
d aVka Threshold dose 1 of Dmax

Normalization Global

Tol. distribution Evaluation

ymean 0.07

Pointswithy<1 10

Dose tolerance 2 % of Dmax
Distance tolerance 2 mm

Threshold dose 20 % of Dmax

Normalization Global

Tol. distribution Evaluation

Film 2D & B
B N *4 : y mean 0.37
daVka : . SR G Points withy <1 90.2
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Vyhodnotenie davky v Image J

. IMRT D Dosedi
113 (Red); 5.76x5.83 inches (553x560); 16-hit, 1 .BMB

File ﬁEdit Image Process Analyze Plugins Window Help
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Vyhodnotenie gamma v Image J

= e

Il 173 (Red); 6.32x6.32 inches (512x512); 16-bit; 1 5MEB File Edit |mage Process .-E‘sF'IEWZE F*Iugins Window Help
B o|c|o|Aal+|NAla|o) 2] Jefsfs|a]”] | |»]
x:3.53,y=3.3'1,z: y=0.272
" Histogram of IMRTDOG33 = e = |

1] 9549
Count: 37400 Min: 0
Mean: 197.068 Max: 959
StdDev: 189.259 Mode: 0 (2831)
Bins: 256 Bin Width: 3.746

List | Copy | Log | Live |
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Vyhody a nevyhody radiochromic.com

- |
Vyhody:
nCena (zadarmo)
oOkamzity pristup k datam z prehliada¢a (cloud)
oAplikuje sofistikované a najnovse algoritmy filmovej dozimetrie
sVelmi jednoduchy, s navodmi a on-line helpom
oNahrané data su hned’ anonymizované (ochrana osobnych udajov)

Nevyhody:

oNemoznost’ priameho vyhodnocovania (napr. profily TPS vs. film)
oChyba vypis normaliza€nej davky (D, ref. distribdcie)

oZiadny protokol, tlaé vysledkov

oOficialne nie je ur€eny na klinické pouzitie, len na vyskumné ucely
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zaver
1

oRobit’ dobru a presnu filmovu dozimetriu nie je jednoduche
oPrisne dodrziavat’ stanovené protokoly

oNutna €asta rekalibracia (1x / mesiac, min. kazdy balik)
oCena radiochromickych EBT2 filmov je relativhe vysoka

oNapriek tomu filmova dozimetria ma svoje opodstatnenie,
hlavne v Specialnych pripadoch

oMoznost’ vyhodnocovat’ filmy pomocou radiochromic.com,
aj ked” ma niektoré nevyhody oproti inym komerénym
programom
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Dakujem za pozornost’

Ing. Dalibor Lojko, Ustav klinickej fyziky SZU a OUSA

Bratislava, 26. 11. 2015




