Hands-On Treatment Planning with matRad (EN)
Ilnanupame HA MPAKTHYHO JieKyBambe co matRad (MK)

1stExercise — First steps on the TG119 phantom — photons vs. protons vs. carbon ions

. Load the TG119 phantom via the Load *.mat button (TG119.mat)

. Set radiation modality to Photons and define one beam angle (gantry angle)

. Trigger dose calculation viabutton (,,Calc. Influence Mx*)

. Start inverse optimization by clicking on (,,Optimize*) and analyze the resulting dose distribution.
. Save the optimization result via (,,Save to GUI*). Next, show the DVH by (,,Show DVH/QI”).

. Change the radiation modality to: Protons and leave the beam angles unchanged

. Repeat steps 3-5 and compare the dose distributions on the basis of photons and protons.

. Try to define a better photon treatment plan by defining more beam angles (e.g.equidistant

beam angle spacing [0, 72, 144, 216, 288]).

9. Repeat steps 3-5 until the dose distribution is deemed satisfying and compare results.

10. Change optimization objective to improve the photon treatment plan.

Use Table (,,Objectives &constraints®) and add for instance a hard constraint (e.g. maximal dose for
the core structure or minimal dose for the outer target structure).

1. Repeat steps 3-5 and compare results.

2. Optional: Increase lateral Bixel Width parameter to e.g. 20 mm and repeatsteps 3-5.

ONO O WN -

I-Bexo0a - [lpBu yexkopu Ha ¢panToMoT TG119 — poToHu, npoTonn HacnpoTu C-jonu

1. Buurajte ro pantomor TG119 npeky komuero Load * .mat (TG119.mat)

2. ITocraBeTe MoanuTeT Ha 3padere Ha Doronu (Photons) u nehunupajTe eaeH aron Ha
3paKoT (BOHILIETE TH MUPPUTE O MOCAKYBAHHOT arojl Ha ypenoT IITO IO BOAM 3PAKOT -
rauTpu) (gantry angle)

3. Maumupaj ja mpecMeTka Ha J103aTa Co akKTHBHpame Ha komdeTo (,,Calc. Influence Mx*)4.
3anouHeTe oOpaTHa ONTHUMHU3AlIM]ja CO KIMKHYBame Ha (,,Optimize®) u aHamM3upajTe ja
nobOueHara 103Ha pacnpenaenoa.

5. 3auyBajTe ro pe3ynTaToT 3a ONTUMM3aNHKja Ipeky (,,.Save to GUI“). CinenHo, mpuKaxere ro
DVH oz (,,Show DVH/QI”).

6. [IpoMeHeTe To MOAATIHUTETOT Ha 3paucke BO MPOTOHH (Protons) U ocTaBeTe TH arjuTe Ha
3paKoT HEMPOMEHETH

7. IloBTOpeTe ru yekopuTe 3-5, ¥ MOToa CIOpeeTe T pacupeaenonTe Ha JO3UTE Bp3 OCHOBA
Ha ()OTOHU U NMPOTOHH.

8. O0uzere ce na aeuHupare nogodap miaH 3a TpeTMaH Ha GOTOHHU CO AePUHUpPaE HA
MOBEKe ariii Ha 3pakoT, Ha puMep, BHeceTe 3a arooT 0 72 144 216 288 (co crniejcuHr Mery).
9. IloBTOpeTte ru yekopure 3-5 ce Jlo/ieKa pacupesendara Ha 03aTa He ce OL[EHH KaKo
3aJIOBOJINTEITHA M CIIOPENIETE TH PEe3yITaTUTE.

10. IIpomenere ja 1enTa 3a ONTUMH3AIIM]A 32 /1a TO MOA0OPUTE TUIAHOT 3a TPETMAH Ha
(boTOHMU.

Kopucrere Tabena (,,Objectives &constraints®) u mogaaeTe Ha IpUMep MOTEIIKO
OrpaHHYyBambe, Kako Ha mp., MakcuMaliHa J103a 3a OCHOBHATa CTpyKTypa (core structure)
WIIM MUHUMAJTHATA 1032 32 Ha[BOPEIIHATA [[eJTHa CTPYKTypa outer target structure).

1. IToBTOpETE TM YeKOpHUTE 3-5 U CIIOPEAETE TH PE3YITATUTE.

2. @akynTaTUBHO: 3roJEMETE I0 CTPAHUYHUOT ITapaMeTap Ha ImMpuHaTa Ha bukcen Ha mp.
20MM ¥ TOBTOpYBaHUTE Yekopu 3-5




2nd Exercise — Carbon ion treatment plan for a liver patient

1. Load the liver patient case via the Load *.mat button (LIVER.mat)

2. Based on your experiences of exercise one, define your own photon treatment planwith
approx. 4-5 beam directionsas well as your own proton treatment plan with one beam from
e.g. 315°. (Hint: Use ,,visualize plan / beams” to trigger a beam angle visualization).

3. Analyze the differences of the optimized treatment plans. Don’t forget to save (“Save to
GUI®).

4. Create a carbon ion treatment with the exact same settings as used for the proton treatment
plan — What difference can now be observed? (calculation time / dose distribution /
biologicaland physical dose).

|1-BexxOa - Il1aH 32 TPETMAH HA jarJiepOAHU jOHM 32 MAIMEHT €O LPH JAPO0
1. BurrajTe ro ciry4ajoT co MarueHT co HpH apod npeky komueto Load * .mat (LIVER.mat)
2. Bp3 ocHOBa Ha BammMTe UCKYCTBA O] €/THA Bex0a, IePUHUPAjTE CBO] IJIaH 3a TPETMaH CO
(doronu co 4-5 3pany, Kako ¥ COTICTBEH IUIaH 332 TPETMAH Ha MPOTOHHU CO 3paK MO CaMo €/IeH
aron (aa mp. 315 °)

Cosgert: Kopucrere ,,visualize plan / beams” 3a na akTuBupate BUJIMBOCT Ha aroJi Ha 3pak.
3. AHanu3upajre TH pa3IuKUTe BO ONITUMHU3UPAHUTE IUIAHOBH 3a TpeTMaH. He 3a0opaBajte na
3auyBare (“Save to GUI®).

4. Co3azeTe TpeTMaH Ha jarJiepoICH jJOH CO TOYHO MCTH MOCTAaBKH KaKO MITO C€ KOPUCTAT 3a
TpeTMaH Ha NPOTOH IIaH - Koja pasnuka cera Mosxxe zia ce 3abenexu? (Bpeme Ha npecMeTka /
pacnpenenba Ha qo3ata / Ononorumika ¢pusnyka fgo03a) (calculation time / dose distribution /
biologicaland physical dose).

3rd Exercise — Treatment planning uncertainties

1. Load a head patient case (HEAD_AND_NECK orALDERSON.mat)

2. Add three proton beam angles on your own.

3. Calculate and optimize the dose (,,Calc. Influence Mx* & ,,Optimize*).Analyze the result
(dose& DVH) andsave it (,,Save to GUI*).

4. Simulate a patient positioning error:

Remove the hook at the auto iso-center checkbox and define a new iso-center thereby
introducing an offset.

5. Recalculate the dose based on the previously optimized pencil beam intensitiesby clicking on
the button (,,Recalc*). Do not perform a new optimization.

6. Analyze and compare the resulting dose distribution. Note what has changed?

I11- Be:kOa - Hem3BeCcHOCTH BO IVIAHMPAHETO HA TPETMAHOT

1. BuuTtajre ciny4aj Ha riaBed marpent (HEAD _AND_NECK wiun ALDERSON.mat)

2. CaMOCTOJHO 0/1a/IeTe TPH arjiu Ha MPOTOHCKH 3paK.

3. Ilpecmerajte ja u onTUMH3MpajTE ja no3ata (,,Calc. Influence Mx* & ,,Optimize®).
Amnanmusupaj ro pesynratot (dose& DVH) wu 3auysajte ro (,Save to GUI).

4. CumynupajTe ja rpemikara Bo MO3UIIMOHUPABETO HA MAIUEHTOT:

OtcTpaHeTe ro MTHKJIMPAHOTO BO MOJIETO 3a n300p Ha auto iso-center checkbox u co Toa
neuHUPajTe HOB U30-1IEHTAp CO BOBEIYBAaHE HA HAMEPHO H3MECTYBAE.

5. [IpecMmerajTe ja mo3aTa Bp3 OCHOBA HA MIPETXOAHO ONTUMHU3UPAHUTE HHTCH3UTETH Ha
3paKkoT Ha MOJIMB CO KJIMKHYBam€ Ha KOMYETO (,,Recalc). He u3BpiryBajTe HOBa
ONTUMU3AIIN]A.

6. AHanIM3UpajTe ja U CIIOPENIeTe ja pacmpenendaTa Ha mo3ara kako pesynrar. [llto ce cmenu?




