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USTAV

RADIACNI TERAPIE

Vyvoj MLC pro CyberKnife

e 2014 - InCise™ Multileaf Collimator
e 41 pard 2,5 mm listd (SAD = 800 mm)
* Zadny systém pro sekundarni kontrolu pozice
lamel
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e 2015 - InCise™ 2 Multileaf Collimator

e 26 part 3,85 mm listd (SAD = 800 mm)
* Systém pro sekundarni kontrolu pozice lamel
pomoci kamery online snimajici pozici lamel

i
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Otazniky MLC pro CyberKnife I

* Co jsme ocCekavali?
 \/ySsSi univerzalnost klinického pouziti CK
* \/ysSi rychlost ozareni pacientu

* Co bylo treba proverit

* Radiacni polostin ve srovnani s fixnimi kolimatory
* Mechanickou nejistotu nastaveni pozic MLC
* Rozhodnout, zda limitovat pouziti MLC dle lokality/velikosti loZiska
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USTAV C
Dozimetrie MLC pro CyberKnife If

* \lypocetni algoritmus:
* Finite Size Pencil Beam (FSPB) - resolution
* Monte Carlo (MC) —resolution + uncertainty

Table 2 Conversion of mass density to material type

Mass density range (g/cc) Material Type Mass Density (g/cc)

<0.1 Air 0.0012
0.1-1.125  Soft-tissue 1.0
>1.125 |Bone 1.85

* Dozimetricka data pro MLC pole v rozmezi 7,6 x 7,7 mm — 115 x 100,1 mm:

e Radiacni profily pro 11 MLC poli ve trech hloubkach pri SAD = 800 mm
» TMR tabulka pro 11 MLC poli p¥i SAD = 800 mm
* Output faktory pro 11 MLC poli pfi SAD = 800 mm, mérenovd_,, VN
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USTAV

Polostin MLC pro CyberKnife RADIACHLIEES

* Radiacni polostin
* Pozadavek vyrobce pfi vyhodnoceni 80% - 20% pfi normalizaci do 100% v maximu

Table 25 Beam Penumbra

Collimator Type Field Size / Direction System Requirement Polostin CyberKnife ozarovacich pO|I' na l:lVN
Fixed and Iris 10 mm / radial 3.5 mm ° A s 4
Fixed and Iris 40 mm / radial 4.5 mm 6 pro ruzne ko"matory
Fixed and Iris 60 mm / radial 8.0 mm - 8
MLC 10Ommx10mm/ X &Y 3.5 mm
MLC 100 mm x 100 mm / X 12 mm 5
MLC 100 mm x 100 mm /Y 20 mm
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Nejistota MLC pro CyberKnife I\}X

Nominal Bank A 0.5mm Under Travel Bank A 0.5mm Over Travel

* Picket Fence - denné

» Sada prouzk( tésné na sebe navazujicich
e 10 prouzku o Sifce 10 mm
* Hodnoceni okem

e Garden Fence - mésicné

e Sada 5 prouzk( o Sifce 10 mm s odstupem 15 mm
* Hodnoceni v RIT software — hodnoceni nepresnosti pozice kazdého listu v
kazdé pozici
* Méreni v SAD =433,5 mm, hodnoceni pro SAD = 800 mm (vSechny pozice
s chybou do 0,95 mm + maximalné 13 pozic s chybou vétsi nez 0,5 mm)
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Nejistota MLC pro CyberKnife

e Garden Fence — posledni vysledek meésicni ZPS

Aligned Image

X1 Position Delta vs. Field Junction and Leaf Pair X2 Position Delta vs. Field Junction and Leaf Pair
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Planovani s MLC pro CyberKnife

* Optimizer VOLO

UVN

Moznost pouziti Shells i
NTO

Maximalni pocet Nodes
171 (pro Fixni 179) —z
kazdého Node je mozné

az 32 izocenter, tedy
5472 beamuU na vybér

Fluence Smoothness
Penalty

Total MU Penalty

Fluence Optimization X
Segment Optimization
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Rx: 10 Fx, 50.00 Gy, 78.0% of Max

Tools VOIs

Script
[

Auto-shells

Plan Setup

Max Nodes (1 - 102): 100

Optimization
Fluence > L]
Auto Proceed

Segments: » m

Prescription

Prescription

Dose Calculation
Algorithm FSPB
Resolution  High
Lateral Scaling
Size to fit:
CT Skin VOIs

Calculate Final Dose

Display

Fuse Contour

Settings

Goals | NTO Parameters Beam Intersection

Target Goals

Sampling

Critical Goals

Sampling

[PTV] Shell 1 High
[PTV] Shell 2 High
[PTV] Shell 3 Medium
[PTV] Shell 4 Medium
ChestwallHIGH Low

BronchialTree_L_PRV
1SO 8.5G:

NTO : Off

DVH Properties Selected DVH

VOLO

Remove

Vol

Goal Ty

Total Samples: 259,891

[® Bronchus_L_PRV -

Setup Plan

Evaluate

DVH Goal

4343
64.10

DVH Goal

Dose:

Utilities

Add

Volume
(cm®)

Nodes: 55
Total MU:  25661.3
Max Dose (Gy) 64.10

Settings Help

Min MU/Segment: 167.7

Beams: 55

Precision’
3.3.1.3 [2]

Segments: 64
Max MU/Segment: 5459

Estimated Treatment Time Per Fraction 31 @
(minutes):

Dose Statistics Table Dx Vx Values | Plan Information Dose Points

Dose Dose Volume Volume
(Gy) | (%)

Name

M SpinalCord_PRV ~ 6.98
M SpinalCord_PRV 31.00
Lungs 15.00
Lungs 20.00
Lungs 1.80
B chestwall L 56.01
M chestwall L 49.00
chestwall R 9.03
chestwall R 49.00

Delete

(cm®)
0.03
0.00

338.83

22567

2594.53
0.03
1.89
0.03

Move Up

Criteria
(double-click to edit)
0.0 Dose (Gy) < 34.00, Max: 36.00 (/]
0.0 Volume (cm?) < 4.00, Max: 5.00 (/]
6.5 Volume (cm?) < 950.00, Max: 1500.00 %
4.3 Volume (%) < 10.0, Max: 15.0
50.0 Mean Dose (Gy) < 6.00, Max: 8.00
0.0 Dose (Gy) < 68.00, Max: 70.00
0.1 Volume (cm?) < 28.00, Max: 30.00
0.0 Dose (Gy) < 68.00, Max: 70.00
0.0 Volume (cm?) < 28.00, Max: 30.00

Move Down
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Klinicka data MLC pro CyberKnife

Patis ' AcCURAY

: Fuse Contour Setup Plan Evaluate Utilities Settings Help Precision’
. [} V 4 V4 Bl il 3.3.1.3 2]
® Saved: 09 Jun 2022, 12:33:16 PM ,
I I l IC y p a I l n a Rx: 5 Fx, 25.00 Gy, 79.5% of Max Settings VoLo
L "
Tools VOIs  Display 32[A A=RpI Electron B A
. /7
CyberKnlfe POMOCI
= & B

MLC

Plan Setup
Max Nodes (1 - 171):

* 15 |ozisek

E O 9 & o 2

50mm

Fluence: >

° 46 m i n Ut M Auto Proceed

Segments:

Dmean (brain) = 4,76 Gy i

Prescription

FEDL

Dose Calculation
Algorithm FSPB
Resolution  High

Lateral Scaling

Size to fit
CcT Skin VOIs

Calculate Final Dose

—100mm
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Klinicka data

Patier £ : ACCURAY.

Fuse Contour Setup Plan Evaluate Utilities Settings Help Precision

] [} V 4 /7 a: 3
. 3 Jun 2022, 03:13:34 PM
Fx, 50.00 Gy, 83.3% of Max Review MultiSlice Compare and Sum Plans Finetune Beams
L]

Tools VOIs Display S°[A|A

CyberKnife pomoci

Resolution  High

MLC skutecné

CT Skin VOIs

ozareny

Prescription

¢ 1-View-B

Reference Point

P &P ® o 7

4]

Use max dose point

o 28 m i n Ut Dose (Gy) 60.02

Point (mm
IECp)

(50.99, -1264 50, -12.88)

o 1 P @E D

Go to >>

S

Set to Cross-hair Point

Save Plan

Save Plan
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Klinicka data MLC pro CyberKnife I

e Ozarovaci €asy ve srovnani s fixnimi kolimatory

kolimator  ozafovaci ¢as [min] kolimator  ozafovaci €as [min]
mozek FIX 36,2 plice FIX 41,6
MLC 31,1 MLC 31,8

kolimator ozafovaci ¢as [min] pocet pacientu

prostata FIX 40,3 11

MILC 24,5 14
UVN
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Dékuji za pozornost
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