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Objetivos

Describir experiencia con EBT2 en H LA FE
= Bibliografia

= Pelicula

ExXponer nuestros ruegos y preguntas
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Investigation of energy dependence of EBT and EBT-2 Gafchromic film
Patricia Lindsay,a) Alexandra Rink, Mark Ruschin, and David Jaffray

Department of Radiation Oncology, Radiation Physics, and Princess Margarer Hospital, University of
Toronto, Toronto, Ontario M5G 2M9, Canada

(Received 2 September 2009; revised 18 December 2009; accepted for publication 19 December 2009;
published 13 January 2010)

Objetivo:

= cuantificar dependencia energética
= Relacion con composicion quimica
Mat y met:

= RX 105 kV, 6 MV

= Parametro analisis R,

m Proceso:
EPSON 1680

24h post irr. netOD(D, 105 kVp)

RGB>>R, qu kVp = _

150 dpi (0,17 mm) ) netOD(D,6 MV)
5 adquisiciones>promedio

ROI: 11x11 pix?

(1,86x1,86 mm?)

[ I permosed — Thackeroand |
HEIOD(D} _ 103[{}( umxpmj..ui background ) .
- L.'-;pﬂscd{D] - Jirl':.:u:l-:gr-a'.num&i
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Investigation of energy dependence of EBT and EBT-2 Gafchromic film

Patricia Lindsay,a) Alexandra Rink, Mark Ruschin, and David Jaffray

Department of Radiation Oncology, Radiation Physics, and Princess Margaret Hospital, University of

Toronto, Toronto, Ontario M5G 2M9, Canada

(Received 2 September 2009; revised 18 December 2009; accepted for publication 19 December 2009;
published 13 January 2010)

R___J..l._.l.._

The observed

decrease in chlorine content (and therefore effective atomic

TasLe III. FiY - pumber) of more recent lots of the EBT film is consistent fesults show
imated ppm

g}iﬂ?ﬂ;ffhl with the observed decrease in the film response at orthovolt-
| age energies.

NAA Estimated composition

L=l &

. Therefore, even with a demonstra-

LotNo- I tion that one lot of film is energy independent at orthovoltage [**"™
20609 | energies, it would be prudent to continue to verify this for| 613
31109 1 subsequent lots of film. 193
50709 0

A N y A

La composicion puede variar!!



Monte Carlo calculated absorbed-dose energy dependence of EBT
and EBT2 film

J. G. H. Sutherland® and D. W. O. Rogers”

Onawa Carleton Institute for Phvsics, Carleton University Campus, Ottawa KIS 3B6, Canada

(Received | October 2009; revised 4 January 2010; accepted for publication 4 January 2010;
published 18 February 2010)

Objetivo:
= Estudiar dependencia energeética
Mat y met:
= Monte Carlo EGSnrc
m Dosis agua/dosis capa activa
m Fotones entre 3 keV y 18 MeV
= 2 |otes con dif proporcion de zZT
m Proceso:
Maniqui 20 cm rad y 30 cm h
Haz 5 cm circ,
Scor vol 3 cm

1110  Med. Phys. 37 (3), March 2010




Monte Carlo calculated absorbed-dose energy dependence of EBT

and EBT2 film

J. G. H. Sutherland® and D. W. O. Rogers”

Onawa Carleton Institute for Phvsics, Carleton University Campus, Ottawa KIS 3B6, Canada

(Received | October 2009; revised 4 January 2010; accepted for publication 4 January 2010;
published 18 February 2010)

Resultados

1.20F "~

For future films. the effective atomic number of the active
layer of the film should be as close as reasonable to that of
water to avoid drastic changes in the absorbed-dose sensitiv-

-

ity at lower energies.

! 1) ; \ "SEBT?2 - lot 020609 ]
= 0.80- \EBT2 - lot 03110977 - =
5 | ] 4 (/P erricenanno -
i
= O‘?D — [ J waldr ]
L A : (Mo PY Erfr-t0t-020600 i
R A

0.60 3 =
L v -

0.50 _If, only active
. — 4 E

Ll 1 [ | I 1 Ll 1 [ |

0.01 0.1 1 10

pho’tén energy / MeV

FiG. 5. The absorbed-dose energy dependence of EBT and both lots of
EBT2 as well as the mass energy absorption coefficient ratio of the active
layers of both EBT2 lots to water. Also included is the absorbed-dose energy



Energy dependence and dose response of Gafchromic EBT2 film
over a wide range of photon, electron, and proton beam energies

Bijan Arjomandy,® Ramesh Tailor, Aman Anand, Narayan Sahoo, Michael Gillin,
Karl Prado, and Milos Vicic

l/);ffgi;n;’{ﬁ (glf)' f?;zﬁz;ffu[l; Pl{;'.vit'.vfrjfllt.t l;;fé:%r.\‘if_\' of Texas M. D. Anderson Cancer Center,
Objetivo:
= Evaluar dependencia dosis absorbida con energia
Mat y met:

m RX: 75, 125 y 250 kVp; Cs-137, Co-60; RX 6y 18 MV; e
6y 20 MeV; p 100 y 250 MeV.

= D: 0,4-10 Gy
= Proceso:
densitometro X-Rite 331, 2 mm apertura
48h post irr.
4 x4 cm?
ODy,.q cada pelicula

1942 Med. Phys. 37 (5), May 2010




[
Energy dependence and dose response of Gafchromic EBT2 film
over a wide range of photon, electron, and proton beam energies

Bijan Arjomandy,® Ramesh Tailor, Aman Anand, Narayan Sahoo, Michael Gillin,
Karl Prado, and Milos Vicic

Department of Radiation Physics, The University of Texas M. D. Anderson Cancer Center,
1515 Holcombe Blvd., Houston, Texas 77030

Conocemos la
dependencia

con la energia

Resultados de nuestro

S e ~ lote?
75-KV
125-KV
e results of our investigation presented here indicate |
that Gafchromic EBT2 film is a robust dosimeter with neg-
ligible energy-independent responses over a broad range of
o beam energies and modalities used in radiation therapy.
S|
2 250 MeV Protons |
= 2
+4.5% (1o)
0 T T .
0.00 0.05 0.10 0.15 0.20 0.25 0.30 0.35 0.40
(a) Net Optical Density



Evaluation and optimization of the new EBT2
radiochromic film dosimetry system for patient dose
verification in radiotherapy

L Richley, A C John, H Coomber and S Fletcher

Objetivo:
= Verificar las especificaciones del fabricante
Mat y met:
m  Analisis:
Transmision y reflexion
Efecto luz UV
Digitalizaciones repetidas
Ennegrecimiento post-irr.
Curva sensitometrica
Uniformidad de la pelicula sin irr (intra, inter) y combinada

Uniformidad del digitalizador
Tamarno pelicula

Phys. Med. Biol. 55 (2010) 2601-2617
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Evaluation and optimization of the new EBT2
radiochromic film dosimetry system for patient dose
verification in radiotherapy

L Richley, A C John, H Coomber and S Fletcher

Mat y met:

m Proceso:
EPSON Expression 10000XL
24h, 18h post irr.
RGB>>R, 48 bit
72 dpi (0,35 mm)

6 MV, 5x5cm? ADC invertido
OmniPro (sefial mayor a mayor
ROI: 15x15 pix>2 ennegrecimiento)

(5,3x5,3 mm>?)
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Evaluation and optimization of the new EBT2
radiochromic film dosimetry system for patient dose
verification in radiotherapy

L Richley, A C John, H Coomber and S Fletcher

Resultados:

ADC value

despreciable
despreciable
<1% (>24h)

« 10° (@) Transmission; EBT2

0 200 400 600 800
Applied dose (cGy)
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Tiempo post irradiacion

& (a) Transmission
1.03
) A b e 2 102 .
,;.// @
o -2 ) 4
e '_/--’--,'.---‘ O :
/___ Q 1.01 5
105 e g )
108 f‘{j A : E 0.99 4 :
- @/ P 0.98 : : : .
:f o 0 5 10 15 20 25
f = Time post-irradiation (hours)
‘u; w‘w m'w eo'w m:o:m mt;w la\;m m:;nu ta;w e 50 CG}‘I = S 100 CG}f
Arjomandy Richley

Coinciden +3,5% 20h (100cGy) 3




Evaluation and optimization of the new EBT2
radiochromic film dosimetry system for patient dose
verification in radiotherapy

L Richley, A C John, H Coomber and S Fletcher

Resultados:

intra 2,4 %
inter 1,6% s

uncertainty in dose 1s approximately 4-5%.

3l A

(¢) Transmission, Landscape

Based on our results, EBT2 film is a valid alternative, rather than a direct replacement
for EBT film. EBT2 film can be used for patient dose verification in radiotherapy, with an
awareness of the uncertainties listed in preceding paragraphs.

—+— 0cBy —=—50cOy —*—

Transmission
50cGy 150 cGy 300 cGy

Mean ADC value 18684 28631 35663
2S.D. (%) I.1 1.2 1.2
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Technical Note: Homogeneity of Gafchromic® EBT2 film

Bemadette Hartmann”

Department of Medical Physics in Radiation Oncology, German Cancer Research Center (DKFZ),

Im Neuenheimer Feld 280, D-69120 Heidelberg, Germany and Institut fiir Physik, Martin-Luther-Universitit
Halle-Wittenberg, von-Seckendorff-Platz 1, D-06120 Halle, Germany

Objetivo:
m Examinar la homogeneidad de EBT2
Mat y met: . . .
m Proceso: 1 . 2 | 3 . 4
EPSON Expression 10000XL i _; T _’; o _; N _s_ )
24h post irr. L
RGB>>R, 48 bit o '10 ' 1 ' 12
72 dpi (0,35 mm) ] ' ]

Co-60, 12 trozos
3 adquisiciones=>ultima

ROI 1,4 x1,4 cm? ~PV y netOD
in-house program (sefial mayor a mayor
PVpekg: 65200 ennegrecimiento)

PV L PV -
netOD = OD,, — OD, e, = log m( anexp = PV bk |
Pvcxp - vackg

1753 Med. Phys. 37 (4), April 2010




Technical Note: Homogeneity of Gafchromic® EBT2 film

Bemadette Hartmann®

Department of Medical Physics in Radiation Oncology, German Cancer Research Center (DKFZ),

Im Neuenheimer Feld 280, D-69120 Heidelberg, Germany and Institut fiir Physik, Martin-Luther-Universitit
Halle-Wittenberg, von-Seckendorff-Platz 1, D-06120 Halle, Germany

Resultados:

11400

11200
11000
10800
“ 10600
104001

Vunlrmdmtnd film

study show response inhomogeneities which lead to uncer-
tainties in dose determination exceeding commonly accepted -
tolerance levels. It is important to test further EBT2 lots |/

- 3 a 0.13

10200
10000
9800
9600
9400

_‘_I|I|I|I

Max/min 7 %

- - : . :

\ ﬂ/ 012 / 1 / \ o/

"'-.,./-’:’ == | . .:' i/

o118~ |/ s/
| o 0116 =/
° &0 Film piece 0.114 2 ) 5 8 10 12
Film piece
Max/min 9 %
) 0 _
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Local heterogeneities in early batches of EBT2 film:
a suggested solution

T Kairn'%, T Aland' and J Kenny'

P, I, ]
netODred _ lOg ( rechre( ]) )

Precl,post._C (la ])
No utilizar el canal azul, anade ruido

A comprehensive study of the Gafchromic EBT2 radiochromic film.
A comparison with EBT

C. Andrés,a} A. del Castillo, R. Tortosa, and D. Alonso
Unidad de Radiofisica, Hospital Clinico Universitario, Valladolid 47003, Spain

R. Barquero
Dprto. Radiologia, Hospital Universitario Rio Hortega, Universidad de Valladolid, Valladolid 47012, Spain
Estabilizacion > 2h
Canal rojo hasta 10 Gy
No efecto temperatura hasta 40°C
Menor sensibilidad a luz ambiental

17



Evaluation of EBT-2 model GAFCHROMIC™ film performance in water

Saad Aldelaijan,?’ Slobodan Devic,” Huriyyah Mohammed, Nada Tomic,

Li-Heng Liang, and Francois DeBlois

Medical Physics Unit, McGill University, Montréal, Québec H3G 1A4, Canada

and Department of Radiation Oncology, SMBD Jewish General Hospital, McGill University,
Montréal, Québec H3T 1E2, Canada

Jan Seuntjens
Medical Physics Unit, McGill University, Montréal, Québec H3G 1A4, Canada

Impacto depende del tamano pelicula, tiempo inmersion, DO
inicial y tiempo post irradiacion

9 mm penetracion agua

Efectos despreciables para 30 min

Technical Note: Potential errors in optical density measurements
due to scanning side in EBT and EBT2 Gafchromic film dosimetry

Joannie Desroches
Département de Radio-Oncologie, Centre hospitalier de I'Université de Montréal (CHUM), Montréal,
Québec H2L 4M1, Canada

Hugo Bouchard and Frédéric Lacroix®

Département de Radio-Oncologie, Centre hospitalier de I'Université de Montréal (CHUM), Montréal,
Québec H2L 4M1, Canada and Département de Physique, Université de Montréal, Pavillon Roger-Gaudry
(D-428), 2900 Boul. E(Iom‘.'rd—Mrm.fperff. Montréal, Québec H3T 1J4, Canada

Discrepancias de 10 — 35% en dosis aborb absoluta
(entre 2y 5 Gy)

18



LOTE FO03181001A
abril 2010

Calibrado en Co-60
m 12 trozos 1 pelicula
m Dosis: 0-500 cGy
Digitalizacion:
EPSON Expression 10000XL
24h post irr.
RGB>>R, 48 bhit
100 dpi (0,254 mm)
Centro escaner
Promedio 4

Procesado:
Digitalizar cada pelicula pre-irrad (con marcas)
Digitalizar post-irrad
Registro con DoselLab y paso “DO” "DO" = log,, LecCts, i
Conversion a Dosis absorbida (ajuste pol 4°) Lect.

(sefial mayor a mayor transmision)

19




Lista correo MedPhys

Subject: EBTI2 Film Qualitcy

From: Ed Scarbrough <adward.scarbrough@USONCOLOGY . COM>
Reply-To: Ed Scarbrough <adward.scarbrough@USONCOLOGY . COM>
Date: Wed, 19 May 2010 12:3&6:28 -0400

Content-Type: texc/splain

Parts/Attachments: text/f plain (17 lines)

Are pecople atill having problems with densitc
There were a flurry of posts last year

I ask kbecause I got a new batch of
uniform dose (flood £ield) wyou cou
The f£ilm was exposed at &€ cm depth
dose of about EGv. When I scanmed it
the streaks were prominent.

ilm in Feb: upon exposing the f£ilm to a
see horizontal and vertical streaks in i
polyscyrene, wide field &MV beam, To
looked at the red-channel ou

I =ent it back and asked for another lot. I have the same problem with the
new lot.

Thi=s renders it useless for IMRT and SRS Q.

Subject: BRe: EBTZ Film Quality

From: "Ereen, James™ James . green@SOUTHEND . NHS . UEC-
Reply-To: Green, James

Date: Thu, 20 May 2010 09:54:07 +0100
Content-Type: text/plain

text )/ plain (27 lines)

We alsc hawve had these density wvariat
see with EBT.

ns with EBIZ, which we did not

ocmic f£film for IMRT QA, and bought a

Scanditronix MATRIXX array!

20



Estudio LOTE F03181001A
junio 2010

MATERIAL:
-Peliculas Gafchromic EBT2. Lote:F03181001A
-Escaner EPSON EXPRESSION 10000 XL.

-Unidad de Cobaltoterapia Theratron Phoenix.

-Programas de andlisis: PTW-VeriSoft 3.1 y DoselLab 4.11.

METODO:

Se han irradiado peliculas enteras (sin recortar)
e Campos 35x35cm? en la unidad de Cobalto
 DFS=80cm

 Profundidad 3cm

 Dosis utilizadas: 300 cGy y 700 cGy.

21



. Misma pelicula, irradiada en unidad de cobaltoterapia a 3 Gy,
\X / escaneada en orientacion landscape (A) y en portrait (B).Se
PT VerlSOft 3 ‘ 1 observan franjas en la pelicula y un gradiente de dosis en la
direccién del lado largo de la pelicula.
Se descarta que sea debido al escaner.

™ PTW-VeriSoft 3.1
Fle Edt Wiew Project Tooks 2

= o 1 o - o | o =
B » @& E » B o H o m | & 2
Open & Scan A 2D-ARRAY A Open B ScanB  2D-ARRAY B Close Save Compare Profies  Ilsodoses 3D Y Contents
TIFF-Image: DNDAS 300cGy. tif +
- 100 %=124.889 ‘ 3
A ] »102% | Color Wash
B 10102
00I0% | S
" ga...wuzz -
.93
5 %5 %% "
¢=35% R
i
Actions
-80 L | T
B0 -40 -20¢ 0 20 40 60 B0
L= |
s TIFF-Image: SDcGy-Drnenlaclnn3tnf £
& 100 %=119.469
% -
Cursor bJ
Q
Rectate Fip
—-&0 T T T f 1
-B0 -40 -20 0O 20 40 B0 B0
Lzl |
- ORpFEFT—— T 1 = e
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Misma pelicula, irradiada en unidad de cobaltoterapia a
\X 7 \/ ‘ 3 Gy, escaneada en orientacion landscape con las dos
PT erlSOft 3 . 1 orientaciones posibles manteniendo la cara con la capa
de polyester fina hacia la lampara del escaner.

Se observan franjas en la pelicula.

™ PTW VeriSoft 3.1

Eile Edit Vew Project Tools 7

E 2 B v » B o B o N € &

Open & Scan & 20-ARRAY & Open B ScanB 2D-ARRAY B Close Save Compare. Profles | Isodoses 30

m TIFF-Image: 300cGy-Orientacion1 tif + 7
H | 100 %=125.795 E
Set Zero ::D 1 »102% Color Was

Bl 1002 %
[ I R T
e 99..100 % B
Align Film = gg gg;: Legend
B 9%6.97%
[ .| ] 9.9 % =
Rl L et Lines
L) iy
Background Actions
&
Scale
'
Cal
Calibrate
- =l
Nor
Normalize TIFFAmage: 300cGy-Onentacion i
- 100 %=126.444
= 2
k | =h
%
RS b B 100101 %
EE) ;nnz
Q 98..99 %
97..98%
Rotate/Fiip 9597 %
95..96%
80..99 %
70.80%
B 50.70%
B <-50%
=l
- O EF] | [ [ I I 300cGy-Orfertacion]
. . . . ., ,
Se observa un gradiente de dosis dependiente de la orientacion de la pelicula. 23

Se descarta que sea debido al escéaner.




2 Peliculas del mismo lote sin irradiar.

Imagenes sin filtrar y con los 3 canales de color.

PTW VeriSoft 3.1

™ PTW-VeriSoft 3.1

File Edit View Project Tools 7

& — - 3 — o 3 =
3 » B ¥ ®» B |5 W &6 N € FNE
Open A Scan A 2D-ARRAY A Open B ScanB  2D-ARRAY B Close Save Compare Profies | |sodoses 3D . RR Cortents
TIFF-Image: FONDO-1 tf | Diagiams
= B 1595 ; e 100 %=62.003 E
Set Zero | L i [ »102% | Color Wash
1004 B 101..102 %
: B 100101 % | g
t ; B0 B
) : 3.
Aligr Film 50 . g;g? % Legend
] ] %.97%
B ! %596 % =
ROI 04 {52 Lines
L | § b
Background | -304 ] Actions
i ~100 i
Scale :
r ] 1 b= ]
Cal b L 5 R e e e
Catirss 5 150 -160 -50 0 50 100 150
&
N TIFF : FON i .
Normalize IFF-image: FONDO-2.ti 150 : 2 z . =
‘ B ; : 100 %-61.347
& ' i '
Cursor 100+
© 50 -4
Rotate/Flip ]
0~
-50 ]
-100-
e 150
2 - = N I e e S i
180 180 -50 @ 50 100 150
Ready Q[[r]a]+] [ [ [ [ [ FONDO-2 it
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Dosel.ab 4.11

Pelicula irradiadas en unidad de Cobaltoterapia con (campo
homogéneo, dosis: 3Gy).

Imagen filtrada y canal R, 100ppi. Se muestra una region central
de la pelicula (aprox 11 cm x 11 cm)

Variaciones del valor de pixel que dan lugar a variaciones de dosis
del orden del 4%.

J Figure 1: Profile tool

File Edit “iew Insert Tools Desktop Window Help Tools

¥ distance [pixels]

LS

4580 -

4560

4540

4520 -

Image intensity value

4500 -

4480 -

I
200
X distance [pixels]

() Horizontal profile

() Wertical profile

4480 - .

I I 1 1 1
50 100 150 200 250 300 350 400

‘ * distance [pixels]

Se observan franjas mas pronunciadas paralelas al lado largo de la

25

pelicula y un gradiente de dosis en la misma direccion.



Estudio LOTE F03181001A
junio 2010

RESULTADOQOS:

*Se ha observado la presencia de franjas en las peliculas EBT2 mas
marcadas en el sentido paralelo al lado largo de las peliculas

sLas franjas son observables a simple vista en las peliculas irradiadas.

*Ademas de las franjas, se ha observado en todas las peliculas utilizadas
un gradiente en el nivel de intensidad en la direccion del lado largo de la
pelicula.

*Se muestran algunos resultados de los analisis de las peliculas.

*Se descarta que estos resultados dependan del escaner o de la unidad
de Cobaltoterapia (ver imagenes de las pruebas realizadas).

Informe
+
Cambio del lote de peliculas
Por ISP 6




Estudio LOTE A041510-01AA

Peliculas del lote A0O41510-01AA
Calibrado en Co-60

m 20 trozos 1 pelicula

= Dosis: 0-800 cGy

Irradiaciones sucesivas en Co-60

= Campos directos (200 y 400 cGy)

= Box en maniqui cilindrico (200 cGy)
Analisis preliminar con Verisoft, canal rojo
Verisoft: ADC invertido
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Campo directo de Co-60
400 cGy - fondo/pelicula irradiada

File Edit Wiew Project Tools 7

F @» B =

(BT =

- o m | € ?
Open & Scan & 2D-ARRAY A& Open B ScanB  2D-ARRAY B Close Save Compare Profiles : Isodoses 3D Cortents
| Hatices | TIFF-Imags. FONDO-10-10COBALT D400cG Ut .
H -] 100 %=5F. 493
Set Tero 102 %
_ 02 %
101 % [ =0
= Sims || —H
Align Film gg; | Legend
T .97 %
[ ] %% o=
ROl gg ;: Lines
—— .70 ——=
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& ! i

Actions
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Mor - :
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% |
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RotateFlip ’
e

Reacly <9 ’T,T,:FI I ] ’ J I I

L]

A00cGy-10X10COBALTO 350 4if
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Campo directo de Co-60
200 cGy - fondo/pelicula irradiada

File Edit Wiew Project Tools 7

. : ’ — S o : : - S —
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Box de Co-60
200 cGy - fondo/pelicula irradiada

File Edit VMiew Project Toals 7 |

Z » B | 5 2 5 H | 8 | N @ @
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Repeticion:Campo directo de Co-60
200 cGy - fondo/pelicula irradiada

File Edit VMiew Project Toals 7 |

B O =» B | 5 = ﬁﬂaméa‘ ?
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Repeticion: Box de Co-60
200 cGy - fondo/pelicula irradiada

File Edit Wiew Project Tools 7
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Estudio LOTE A041510-01AA
noviembre 2010

RESULTADOS:

Se presentan las imagenes “brutas” en las que se observa una
heterogeneidad intrinseca a la pelicula alrededor +/- 2%.

Los valores de dosis absoluta obtenidos para el caso de 200 cGy en una
region promedio de 3 cm x 3 cm, van de 193 cGy a 205 cGy, y para el caso
de 400 cGy se obtiene 405 cGy

Informe
+
Cambio del lote de peliculas
Por ISP
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Estudio LOTE A09171002
diciembre 2010

= Analisis (Rlchley et al. )
Transmision yreflexion
—Efectoluz L\
Digitalizaciones repetidas
—Ennegreciientopost-Hrad > 24 h
Curva sensitometrica
Homogeneidad de la pelicula sin irrad (intra, inter)
ycombinada
Homogeneidad del digitalizador
Influencia del tamano pelicula
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Estudio LOTE A09171002
digitalizaciones repetidas

VP relativo al VP del escaneo inicial

1.0020

1.0010 -

1.0000 -

0.9990 -

0.9980 -

0.9970 -

0.9960 -

0.9950 -

0.9940 -

0.9930

ESTUDIO POSIBLE INFLUENCIA SUCESIVAS DIGITALIZACIONES

DOSIS: 1Gy
DOSIS: 2Gy
DOSIS: 3Gy
DOSIS: 5Gy
—m—DOSIS: 8Gy

5 10
NUumero Escaneo

15

20

25
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Estudio LOTE A09171002

estabilidad escaner

Valor de pixel relativo al ESCANEO INICIAL

1.0010

1.0005

1.0000 -

0.9995

0.9990

0.9985

0.9980

0.9975

== PV/PV1

10

20

30 40 50

Numero de escaneo

60

80
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Estudio LOTE A09171002

curva sensitometica

DOSIS (cGy)

Calibracion EBT2

€4 ENERO 2011: 20X20 cm”2
= DICIEMBRE 2010: 35X35 cm”2

900 A MARZO 2011: 20X20 CM2 SL75

800

700

600

500

400

300

200

100

o

-100

“DO"

D = P4-DO* + P3-DO*+ P2-DO? + P1- DO + PO
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Estudio LOTE A09171002

homogeneidad

 Entre peliculas: <0,8%
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Estudio LOTE A09171002

homogeneidad
ESTUDIO HOMOGENEIDAD ENTRE DISTINTAS REGIONES DE LA PELICULA
1.025 - ——0Gy
—=—2Gy
_ 1.020 -
©
£ 1.015 -
(&)
S 1.010 -
o
5 1.005 -
>
e Ty
% 0.995 -
a +0,4%0
0.990 -
v y +1,5%
0.985
D D A N DN D D N D DD D A N S
A R R R R AU SR S eV o o o
Posicion de laregion
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Estudio LOTE A09171002
homogeneidad

ESTUDIO POSIBLE INFLUENCIA CON LA
POSICION EN EL ESCANER

DOSIS: 0.2Gy
DOSIS: 1Gy
A= DOSIS: 3Gy

=
[en]
=

VP relativo al VP central

=&—=DOSIS: 8Gy

faWaW.|
T T T T T U. 95 T T T T

-4 2 0 2 4
Posicion en eje corto del escaner (cm)

-12

12
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Estudio LOTE A09171002

influencia tamano de la pelicula

TAMARNO DE
RECORTE PV_medio STD
8cm X 8cm 38927 100.36
7cmX7cm 38697 110.05
6cmX6cm 38653 115.59
5cm X 5cm 38559 94.737
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Estudio LOTE A09171002
ejemplo

Hasta aqui incertidumbres

Efecto luz UV: despreciable
Digitalizaciones repetidas: <0,5%
Ennegrecimiento post-irrad: =24h
Homogeneidad de la pelicula: +1,5%
Homogeneidad del digitalizador: <1%
(hasta 3 Gy, 15 cm x 15 cm)
Influencia del tamano pelicula: < 1%
Curva sensitomeétrica

Para un campo homogéneo:
2 Gy
Mantenida en la oscuridad
region 2 cm X 2 cm en centro escaner
Leida a las 24h

VP +2,5%
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Estudio LOTE A09171002

FLUENCIA
FECHA IRRADIACION | IRRADIADA EN... n° PELICULA DOSIS
1 192.03
24/01/2011 CO-60
2 185.60
1 2.00
09/02/2011 SL-75
2 198.52
1 102.60
15/03/2011 SL-75
2 100.10
BOX
FECHA IRRADIACION | IRRADIADA EN... n° PELICULA DOSIS
1 185.08
2 183.24
24/01/2011 CO-60
3 186.22
4 183.87
1 197.35
2 197.21
15/03/2011 SL-75
3 199.00
4 199.36

Dif 4-7%

Dif 7-8,5%
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Estudio LOTE A09171002

FONDO VALOR PIXEL

+0,8%

57000
56800
56600
56400
56200
56000
55800
55600
55400

55200
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Estudio LOTE A09171002

IRRAD 2 GY VALOR PIXEL

39400
39200
39000
38800
38600
38400
38200
38000
37800
37600
37400

+1,9%

SERNN SR > NG WD
¥ c>‘> X ¥ Q)oJr Q)oJr <2)o+ Q)o+ <2>o+ Q)o+ <z>°+ o ,,y/ »\” NI
S FFLE L X
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Estudio LOTE A09171002

PELICULAS CALIBRACION (2Gy)

FECHA IRRADIADA Leida con archivo de DOSIS
IRRADIACION EN... calibracion
09/12/2010 CO-60 CO-60
24/01/2011 CO-60 CO-60
09/02/2011 CO-60 CO-60
15/03/2011 SL-75 SL-75
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Estudio LOTE A09171002

Aplicacion del polinomio

Dosis (cGy)
DO DoselLab MatLab Excel Root
Calibracion 3373.6 197.8 201.9 197.7 202.2
Fluencia1 3309.1 192.2 196.3 192.2 196.5
Fluencia2 3243.5 186.7 190.7 186.6 190.9
BOX1 3230 185.5 189.6 185.5 189.4
BOX2 3196.5 182.7 186.8 182.7 186.7
BOX3 3239.1 186.3 190.3 186.3 190.6
BOX4 3206.4 183.6 187.6 183.6 187.8
DOsin ol Dosis (cGy)
factor 20000) QoseLab MatLab off Excel Root
Calibracié .168 " 202.0 202.0 201.9 202.3
Fluencia1 0.165455 196.4 196.4 196.4 196.7
Fluencia2 | 0.162175 190.8 190.8 190.8 191.1
BOX1 0.1615 189.6 189.6 189.6 189.9
BOX2 0.159825 186.8 186.8 186.8 187.1
BOX3 0.161955 190.4 190.4 190.4 190.7
BOX4 0.16032 187.6 187.7 187.7 187.9
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Estudio LOTE A09171002

algunas aplicaciones — BT electronica
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Estudio LOTE A09171002

algunas aplicaciones — BT electronica

Top flatness: 0.486%, bottom fiatness: 0.217%, symmetry: 1.41% Date: 01-Feb-2011 Right flatness: 0.931%, left flatness: 0.378%, symmetry: 4.65% Date: 01-Feb2011
50% to 50% field length: 3.15 om 50% to 50% field length: 3.124 om
\ . . \npian‘e (vertical) profile. Ch‘ck to renormalize. , , . s Crossplane (horizontal) pmile‘ Click to renormalize.
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b — — L | o [
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T | I i
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studio LOTE A09171002

algunas aplicaciones - penumbra

Right flatness: 4.64%, left fatness: 3.26%, symmetry: 2.54% Date: 10-Feb-2011
50% to 50% field length: 3.404 cm
Crossplane (horizontal) profile. Click to renormalize.

1

Normalized dose

(0% +1 06023, ¥ * 0ATE) Minimum value in 80% section: 91.14; Maximum: 101.3
Right fiatness: 6.65%, left flatness: 0.0872%, symmetry: 12.6% Date: 10-Feb-2011
50% to 50% field length: 2.286 cm
, Crossplane (horizontal) profle. Click to renormalize.
L O B B
| | |
a0l L L 4 T (A
| | |
) L
T i i
| | |
-y - -~~~ R~~~ ——— = — — —
N | | |
LI R e e el e e e e
k4 | | |
S T A |
2 | | |
40777%7777%7777% 77777777777777777777777
L W
T i i
| | |
W — - - — - —— - — ——— =N - - — - = — — —
| | | |
V|- =+ —-—=—=-——-F—-=———-F—-—=—=-—-F—-= === == = = ===
| | | | | | |
1 1 1 1 1 1 1
1 o5 o 05 T [ 2
Distance [em]
1 2500, y 4 ) Minimum value in 80% section: 87.53; Maximum: 102

50




Dosimetry tools and techniques for IMRT

Daniel A. Low®

Washington University, St. Louis, Missouri 63110

Para QA
IMRT

1313

() Radiochromic ﬁl used:

(1) For measuring relative dose distribu-

" I
fions

(2) For measuring dose distributions that
will be used to model the IMRT beam
enumbra
(3) For measuring relative output factors of
small fields
(4) When a radiographic film processor is
not available

(i) Radiochromic ﬁl be used:

(1) For absolute dose measurements
(2) To verify monitor unit outputs

(i11) Film selection

(1) EBT-2 is the only film commercially
available with appropriate sensitivity

Med. Phys. 38 (3), March 2011

Pre-tto?

(iv) Measurement protocols

(1)

(2)

(3)

(4)

A sensitometric curve should be mea-
sured for each radiochromic film experi-
ment.

The sensitometric curve films should be
selected from the same batch as the
measurement films.

The optical density distribution should
be measured no sooner than 1 h after
irradiation

The sensitometric curve and measure-

shc:-uld be irradiated on the
(5) "'-- aeeflometric curve and measure-

(6)

(7)
(8)

ment films should be scanned on the
same day

The orientation of the sensitometric and
measurement films during scanning
needs to be consistent with respect to
the original orientation.

Handle film carefully with clean hands
or light cotton gloves.

Bending, stretching, or scratching films
should be avoided.



Ruegos y preguntas

LA FE
Estamos haciendo algo mal, procesado, calibrado...?

ISP

Se va a mejorar la homogeneidad?
Qué implica la caducidad de la pelicula?

USUARIOS
Como se debe caracterizar la homogeneidad de la pelicula, ROI, perfiles...?
Hay gque pasar al espacio de densidades?
Qué ROI hay que utilizar para aplicar criterio y?
Se puede utilizar la pelicula EBT2 para verificaciones de IMRT o NO?

De esta reunidn... podriamos acordar un procedimiento comun?
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