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Maximalna velkost pola: 40 x 40 cm
Strednych 20cm: Sirka lamely 0.5 cm
Vonkajsich 20cm: sirka lamely 1 cm
Vyska lamely: 6 cm

Polomer konca lamely: 8 cm

Tongue and groove ofset: 0.4 mm

Orientacia lamiel: v smere clony X

Max. vzdialenost susednych lamiel
na rovnakej strane: 15 cm

0.5¢cm
@ isocenter



e do7 mm pre<10MV
e do85mm>10MV

* Priemerna transmisia lamely: < 2.5 %
 Max. interleaf leakage: < 4.0 %
* Presnost nastavenia koncovej pozicie: do 1 mm v izocentre

* Reprodukovatelnhost: do 0.5 mm v izocentre



* Intraleaf leakage

e Efekt zaoblenej hrany MLC*



Radiation Leakage (%)

Distance (cm)
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Meranie transmisie MMLC

Meranie podla procedury odporucanej vyrobcom:
* Pole 10x10 cm, zatvorené MLC mimo pola

* lonizacna komora typ “farmer”

« Referenénd geometria (SSD a hibka)

#

A+B

[ J T :#
OPEN

 Parameter v planovacom systéme (1 hodnota)

R B B e WA R

Dosimetric Data v
: Machine: [Clinac2 POk
T Energy: Bx Cancel
f hzterial Farameter Walue
1 ML Transmission Factor 0.014000

LT Dosimetric Leaf Gap [cm] 0.230000



Plan testovania statickych
dozimetrickych parametrov MMLC

Vodny fantdm

Pole 10x10 cm

Zatvorené MLC v strede pola

Otvorené MLC 2x5 cm v lavom hornom rohu
100 MU

Sledovanie davky v:

e Otvorenej Casti 2x5 cm (OF)
e Strede pola (efekt zaoblenej hrany MLC)
* Pod zatvorenym MLC v pravej Casti (transmisia)

Porovnanie vysledkov pre:

* Meranie (Epiga) vs. TPS Eclipse v. 8.6 (AAA)
* Meranie (Epiga) vs. TPS Oncentra Masterplan v. 3.3 (CC & PB)



Plan testovania statickych dozim. parametrov
Eclipse (AAA) vs. meranie (Epiga)

Test image: Eclipse dose Dl Gamma analysis DD[*6]=3.0 DTA[mm]=3.0 globa D| Reference image: PY dose ]
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Plan testovania statickych dozim. parametrov
Oncentra Masterplan (CC & PB) vs. meranie (Epiqa)

Efekt zaoblenej
hrany MLC ?

- Transmisia ?

« Beam model pre Oncentru Masterplan v. 3.3 pouzZivaného na OUSA nepoéita s transmisiou
Ziarenia cez lamely MLC, ani so zaoblenou hranou MLC

* Tieto parametre je mozné dodefinovat na zaklade iterativneho fitovania nameranych a
vypocitanych davkovych profilov cez rozne MLC tvarované polia

» KedZze Oncentra Masterplan sa na OUSA pouziva len na 3D CRT, klinicky efekt tohto
nedostatku je zanedbatelny (ale treba na to mysliet pri planovani)



Priklad nespravneho pouzitia MLC

Centralne krytie miechy pri oziareni supraklavikularnych uzlin:
* Kolimator 90° (pokrytie suprakl. bilat. + krytie miechy s MLC)

e Automaticky fit MLC k PTV => spojenie lamiel MLC v strede pola (miecha)

. Pocita s t\,/m p|én0vaCI' SyStém? Fit MLC to Structure e
MLC target structure
* Predavkovanie na miechu? D [ suprakl bilat =
Margin
* Circular [cm] 05

Manudlne
zatiahnutie MLC




Meranie polotiena
pre pole 10x10 tvarované len s MLC

Test image: Eclipse dose |:|| Gamma analysis DD[?]=3.0 DTA[mm]=3.0 globa |:|| Reference image: PV dose [

ECLIPSE daose PID = WP Pinn DGAM PID = WP Pinn 28500 dose PID = WP Pinn
PLAM — KEpen M10 Q20 Field — MLG 10%10 v 20a)  PLAN — KEpen M10 Q20 Field — MLG vwelol PLAM — KEpen M14 €120 Field — MLG 10%10 v 20
® shift [me] = -1 ¥ shift [pel] = 1

[Gy]

Profil

XK1-10.0 X2— 100 ¥Y1- 100 Y- 100 [em] AU - 100

Field size [cm)] Left pen [mm] Right pen [mm] Dmax [%]

Py 10.25 o 28 1008
X ECL 1041 4.2 4.5 1011

Varian: polotiert < 7mm pre < 10MV



Central axis
------- 10 cm off-axis

g 50% Transmission

o 80 -

pohybujucej sa nezaoblenej lamely £

1}
,_Ei 40-1-—0;;?” Coiﬁn?a:]ed_._,___._
i 1 region regio

* \lyjadruje savmm 2]

0 I I o l: ;.._- : —

4 2 0 2 4 6 8 10
“ Distance from the nominal edge (mm)
@ 100cm from the source

LoSasso et al., MedPhys. 25, 1998




1#] 4X_DLG_HD120.dcm

|| 4X_DLG_STD120.dem
|¥] 6X_DLG_HD120.dcm

¢| 6X_DLG_STD120.dem
6XFFF_DLG_HD120.dem
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Dosimetric Leaf Gap Measurement Exercise

o Home Attachmest
Diosimstric Laal Gap Measunsmant Exarcise pd 37 RAKE

o448

¥ PTG DEepiman s B
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 Overenie DLG pomocou chair testu (Epiga)




2. Meranie pravidelne sa posuvajucich MLC lamiel s medzerou:
2mm, 4dmm, 6mm, 10mm, 14mm, 16 mm, 18mm, 20 mm

3. Vypocet pomocnych parametrov

4. Vykreslenie hodno6t do grafu a urCenie DLG z rovnice linearnej regresie
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y =0.1218x - 2.3037

R2 =0.9999

—&— DLG meas

Linear (DLG meas)

40 60 80
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D0

1/20

corrected gap reading

Dosimetric Data

Machine: |Clina|:2

Cancel |

Energy: EX
haterial Parameter Walle
ML Transmission Factor 0.014000
ML Dosimetric Leaf Gap [cm] 0.230000
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Gamma analyza 3 % 3 mm

Zmena DLG sa prejavi najma v hornej Casti “stolicky”




* Pri technike VMAT sa tento efekt eliminuje rotaciou kolimatora

Leafgapa=_Leafgapb
a

b

Leaf gap ¢ < Leafgap a




ECLIPSE dose
FLAN — MLG tastyAK

PIDy = Ranna kontrala
Fiald — Chair test
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ECLIPSE dose

FLAN — MLG tastyAK
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Picket fence test

Co a ako vyhodnocovat?

* meranie VS. meranie (kontrola stability)

aktualny stav referencné

 gamma analyza 3%/ 1mm
» vyhodnocovanie vodorovnosti Ciar (okom) + pozriet profily cez rozne pary lamiel MLC

[llllll




Citlivost PF testu na presnost pozicie lamiel MLC
meranie,,, ., VS. meranie, . (Epiqa)

aktua

Simulacia chyby MLC manualnou zmenou pozicii lamiel 20 & 40 MLC vo vsetkych control pointoch

chyba otvorenia lamiel
1mm resp. 0.5mm

chyba pozicie lamely
1mm resp. 0.5mm

i migh et et e | ] ]

Namerand davkova Gamma analyza 3% /1 mm Namerand davkova
distriblcia — chyba 1mm (porovnanie s meranim bez chyb) distribucia — chyba 0.5mm
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Aku velkost otvorenia lamiel statického MLC este klinicky pouzivat?

1.5cm?

1cm?

0.5cm?

Ako je to pre Eclipse a Oncentra Masterplan?

Od ¢oho to zavisi?

Ako je to pre dynamické MLC?
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Aku velkost “otvorenia” dynamického MLC este
klinicky pouzivat? 2x2cm (4 lamely MLC) ?

Test image: Eclipse dose

Gamma analysis DD[?5]=3.0 DTA[mm]=3.0 ||E

Reference image: PY dose
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Aku velkost “otvorenia” dynamického MLC este

klinicky pouzivat? 1x1cm (2 lamely MLC) ?

Test image: Eclipse dose |E 3.0 Inha Reference image: PY dose |E
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What is an acceptably smoothed fluence? Dosimetric and delivery

considerations for dynamic sliding window IMRT

Nicolini Giorgial, Fogliata Antonellal, Vanetti Eugenio!-2,

Clivio Alessandro!-?, Ammazzalorso Filippo# and Cozzi Luca*13
Abstract

Background: The study summarised in this report aimed to investigate the interplay between
fluence complexity, dose calculation algorithms, dose calculation spatial resolution and delivery
characteristics (monitor units, effective field width and dose delivery against dose prediction
agreement) was investigated. A sample set of complex planning cases was selected and tested using
a commercial treatment planning system capable of inverse optimisation and equipped with tools
to tune fluence smoothness.

Methods: A set_of increasingly smoothed fluence patterns was correlated to a generalised
expression of thelModulation Index (Ml)|concept, in nature independent from the specific planning
system used that could therefore be recommended as a|predictor to score fluence "quality"|at a
very early stage of the IMRT QA process. Fluence complexity was also correlated to delivery
accuracy and characteristics in terms of number of MU, dynamic window width and agreement
between calculation and measurement (expressed as percentage of field area with a > | (%FA))
when comparing calculated vs. delivered modulated dose maps. Different resolutions of the
kalculation grid and different photon dose algorithms |(pencil beam and anisotropic analytical
algorithm) were used for the investigations.

Results and Conclusion: i) Ml can be used as a reliable parameter to test different approaches/
algorithms to smooth fluences implemented in a TPS, and to identify the preferable default values
for the smoothing parameters if appropriate tools are implemented; ii) ajMI threshold set at Ml <
[19 could ensure that the planned beams are safely and accurately delivered within stringent quality
criteria; iii) a reduction in fluence complexity is strictly correlated to a corresponding reduction in
MUs, as well as to a decrease of the average sliding window width (for dynamic IMRT delivery); iv)
a smoother fluence results in a reduction of dose in the healthy tissue with a potentially relevant
clinical benefit; v) increasing the smoothing parameter s, Ml decreases with %FA: fluence
complexity has a significant impact on the accuracy of delivery and the agreement between
calculation and measurements improves with the advanced algorithms.
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V sucasnosti je uz aj na Slovensku velka vacsina klinickych planov tvarovana
pomocou MLC - ¢i uz statickym (3D CRT) alebo dynamickym (IMRT), preto:

* Je dolezité poznat parametre pouzivaného MLC — jeho limity a
dozimetrické vlastnosti a tie pravidelne kontrolovat

* Pravidelny QA program by mal zahrnat aj kontrolu parametrov MLC,

ktoré by sa mali vykondvat po kazdom servisnom zasahu do MLC
Na OUSA: Chair test, PF test, LS test - vyhodnotenie v Epige

* Mali by sa pouzivat len také velkosti otvorenia MLC a fluencie dMLC,
ktoré je mozné overit s dostato¢nou presnostou pouzitim dostupného
dozimetrického aparatu (ion. komora, film, portal, 2D matica...)

Malo by platit, Ze nepouzivam to, ¢o neviem overit

* Na Slovensku nie su dostatocné odporucania na mechanické a
dozimetrické QA MLC (¢o? ako? kedy? merat)
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Na Slovensku sa klinicky pouzivaju rézne planovacie systémy, preto je dblezité:

* Poznat vlastny planovaci systém a jeho limity

* Vediet ako dokaze pocitat s dozimetrickymi parametrami MLC ako: transmisia,
interleaf leakage, intraleaf leakage, T-G-efekt, dosimetric leaf gap

* Pri IMRT a VMAT, kde sa pozicia MLC v ¢ase meni a velka ¢ast pola je kryta len
MLC, je nutné presne definovat transmisiu v planovacom systéme

* Pouzivat plany s takymi poziciami MLC, pri ktorych minimalizujeme zistené
nedokonalosti planovacieho systému
* Ak nas planovaci systém nerata so zaoblenou hranou MLC, spdjat lamely pod primarnymi clonami

* Ak nas planovaci systém nerata s transmisiou MLC, minimalizovat oblast vykrytu len MLC
zatiahnutim primarnych clon Xa'yY

Pri planoch so statickym MLC urcit minimdlnu velkost otvorenia MLC, ktoru este
nas planovaci systém dokaze korektne vypocitat

Pocitat plany s dokonalejsim vypoctovym algoritmom a hustejSou mriezkou






