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Filmova metoda

e EBT3 film

* I'mRT Phantom (Scanditronix Wellhofer)

e EPSON Perfection V700 Photo

* MATLAB

- 2D gama analyza
- 3D gama analyza

Prostoroveé rozliseni:
0,35 mm
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Systém OCTAVIUS

* Valcovy rotacni fantom s inklinometrem
* Pole ionizacnich komor OCTAVIUS 1500

e VeriSoft verze 8.0

- 2D gama analyza
- 3D gama analyza

Prostoroveé rozliseni:
/7,1 mm

OCTAVIUS Detector 1500 Array | PTW (omnia-health.com)
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VMAT plany

Klinicky plan Plany s chybou

* Prostata (+ kousek SV) _Muerror _|_____MLCleaf positionerror___
+ RapidArc ~Varian TrueBearn ]
* 18 MV 3% decrease |n each control point In each control point
* Eclipse 16.1, AAA algoritmus IECRIENEE o I are

e ) p|né kyvy’ kol. 30° a 330° Segments wider Segments wider

e 70 Gy ve 28 frakcich
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Plany s chybou — klinicka relevance

3 mm posun lamel
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Klinicky VMAT p

, J
dn

MATLAB 2D code MATLAB 3D code, local normalization
SCOre Gamma score [% Gamma score [%

-4 cm -2cm iso +2cm +4cm -4 cm -2cm (o) +2cm +4cm

| transverse  [RRCENY 99.4 98.0 99.2 27.8 . 99.4 99.2 99.7 .
99.2 99.4 96.7 99.0 95.7 . 99.5 98.2 99.1 .

- 100.0 98.8 98.0 -

98.0

98.4 100.0 98.5
VeriSoft v. 8.0 (from OCTAVIUS 4D)

Pseudo-3D gamma score (MATLAB 3D code) [%]
Gamma score [%]

-2cm

Local normalization:

+4cm

+2cm

-4 cm

100.0 100.0 99.0 100.0 100.0 99.1
sagittal 99.9 99.9 99.9 99.9 100.0 Global normalization:
100.0 100.0 99.8 100.0 100.0 99.1
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Klinicky VMAT p

, J
dn

VeriSoft v. 8.0 (OCTAVIUS 4D)

3D gamma score [%] 99.5

Dose level [% of
normalization value]

Gamma score [%] 99.4 995 998 996 995 994 0993 99.1 100.0

10 30 50 70 80 85 90 95 100
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2D gamma score [%

EBT3 film pseudo-3D method OCTAVIUS 4D pseudo-3D method

& 2 % % = S % % -

£ o S S £ o o S
. o Y— (O] Y— (4] o Q o Y— Q Y (] o (]
(o) © (©] © O ()] (@] © (O] © O ()] (@]
c = Q c c = | = @ c c c
) ) - () ) () - ()

= c = c

N f s EE £ EE £ 2 &£ £SELE E ELE E g £
o O ad v O o w O o O O aoadvw O oo w O o @)

99.0 34.8 -64.2 43.8 -55.2 44.5 -54.5 100.0 100 0 100.0 0 100.0 0

99.4 989 -05 955 -39 999 0.5 100.0 100 0 97.2 -28 994 -0.6

98.0 98.8 0.81000 20 99.7 1.7 99.0 100 1 954 -36 985 -0.5

99.2 98.1 -1.1 9.8 -24 99.6 0.4 100.0 100 0 982 -18 988 -1.2

Plany s chybou

27.8 53.6 258 423 145 749 47.1 100.0 100 0 100.0 0 100.0 0

99.2 974 -18 929 -63 927 -6.5 999 100 0 99.7 -0.2 99.6 -0.3
994 932 -6.2 941 -53 971 -23 999 99.9 0 910 -89 971 -28
96.7 978 1.1 9.8 0.1 984 1.7 99.9 99.9 0 90.7 -9.2 974 -25

99.0 972 -18 314 -676 993 03 999 100 0.1 899 -10 968 -3.1

95.7 85.1 -10.6 229 -72.8 83.1 -12.6 100.0 99.9 -0.1 100.0 0 97.7 -23
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2D gamma score [%

OCTAVIUS 4D pseudo-3D method

EBT3 film pseudo-3D method
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3D gama skore

Pseudo-3D gamma score [%] | EBT3 film + MATLAB 3D code, OCTAVIUS 1500 detector

local normalization + OCTAVIUS 4D + VeriSoft v. 8.0

Original VMAT plan 99.1 99.5
1 mm leaf bank shift 97.6 100.0
3 mm leaf bank shift 89.7 96.9
3% MU error 98.3 99.2
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Histogramy

1 mm posun lamel
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Histogramy
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OCTAVIUS =2 %/2 mm

Pseudo-3D gamma score OCTAVIUS 1500
[%] detector

+ OCTAVIUS 4D

2%/2mm criteria

Original VMAT plan

1 mm leaf bank shift
3 mm leaf bank shift

3% MU error

Original clinical

plan

100
100
99.6
99.7
100
99.3
98.3
98.2
98.0
99.7
100
99.8
96.5
99.7
100

15 planes passing
95% tolerance

-!!!!I!!!I!!!!!I o
[
[ ~ [
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OCTAVIUS 4D pseudo-3D method

1 mm leaf bank

shift

100
99.8
99.6
99.6

100
99.6
98.5
98.0
97.3
98.2

100
99.4
96.7
98.9
99.9

15 planes passing
95% tolerance

2D gamma score [%]

2%/2 mm criteria

Difference

Average difference:

-0.2%
2 planes passing

3 mm leaf bank

shift

75.5

84.9
85.5

100
86.3
77.2
72.3
74.5
93.8
95.4
75.5
70.6
71.1
76.0

95% tolerance

Difference

-24.5
-12.9
-14.7
-14.2

-13
-21.1
-25.9
-23.5

-5.9
-4.6
-24.3
-25.9
-28.6

Average difference:
-17.5%

5 planes passing

3% MU error

95% tolerance

Difference

Average difference:

=
(@)

7.5%



DISKUZE
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Nejistoty

D

1) Nejistota filmové dozimetrie: °

* Pro relativni dozimetrii 1,85% (1 o) 5

* Pro absolutni dozimetrii 2,28% (1 o) N | I N I
— Relativni gama analyza, kritéria 3 %/3 mm S s 4 s o 1 b o1 w1
* Propagace nejistot do gama skore: plane ne.

- nahodny Gaussovsky sum zavedeny do davkovych distribuci, gama analyza provedena 50x na
stejnych datech (s Sumem)

- variabilita v gama skore v dlsledku nejistoty méreni az 4,5%

2) Nejistota systému OCTAVIUS
* Presnost rekonstruované davkové distribuce* 2% - 6%
* Nejistota méreni davky polem detektort OCTAVIUS 1500 1,75% (1 o)

—> Nejistota/variabilita v gama skore jisté > 2%
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Nizka gama skore u filmové metody

* Filmova metoda neni vhodna pro méreni davek < 0,5 Gy

* Krajni roviny ve 3D prostoru (4 cm od izocentra) lezely mimo PTV =
davky <0,5 Gy

* Film: extrémné nizka gama skore
* Systém OCTAVIUS: vzdy 100% (i plany s chybou)
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/aver

* Filmovd metoda odhali vSechny chyby s kritérii 3%/3 mm a
95%

* Filmova metoda odhali [épe chyby v polohovani lamel
* OCTAVIUS neodhali chybu 1 mm v poloze lamel
* OCTAVIUS odhali ostatni chyby az s kritérii 2%/2 mm a 95%

e Samotné 3D gama skdre neodhali chyby (ani film, ani
OCTAVIUS)

» Potreba inspekce vice 2D rovin
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