Hands-On Treatment Planning with matRad (EN)
IIpakTHyecko miaHupaHe Ha jJeyeHuero ¢ matRad (BI)

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 -

|-ynpaxxaenue - IIpBu crbinku HA TG119 Phantom — ®oronu, nporouu u C-iloHH

1. Bapenere dpanrombr TG119 upes Load * .mat (TG119.mat)

2. 3ajaiiTe MOIAIHOCTTA Ha M3rbuBane Ha Potonu (Photons) u 3amaiiTe eMH Brbll HAa TbYa
(BpBeaeTe HMppUTE HA JKEITAHUSA BI'BJ HA YCTPOHCTBOTO, KOETO HACOYBA JIbua) (gantry angle)
3. 3anoyHeTe U3YMCISIBAHETO HA J103aTa Ype3 akTUBUpaHe Ha OyToHa (,,Calc. Influence Mx*)
4. CrapTtupaiite oOpaTHaTa ONTUMHU3AIINS, KaTO KIUKHETE BBPXY (,,Optimize™) n
aHaNM3UpalTe NOJYYEHOTO pa3npeiesieHue Ha JaHHUTE.

5. 3amasere pesyiTaTa OT onTUMHU3anusTa upes (,,Save to GUI*). Ciex ToBa mokaxxere DVH
ot (,,Show DVH/QI”).

6. [IpomeneTe MOTATHOCTTA Ha W3buBaHe Ha (Protons) U ocTaBeTe bI'bja Ha JILYUTE
HEMPOMEHEH.

7. IToBTOpETE CTHIIKHU 3-5 U CpaBHETE pas3NpeIe]ICHUETO Ha To3aTa Ha Oa3aTa Ha (POTOHH U
MIPOTOHH .

8. OnuTaiiTe ce ja HaNpaBUTE MO-100BP IUIAH 3a JIeYeHHE ¢ (POTOHU, KATO 33/1aJICTE TOBLEYEC
BIIIM Ha Tb4a Hanpumep - 0, 72, 144, 216, 288.

9. [ToBTOpeTe cTHIKHU 3-5, MTOKATO pa3NpeIeICHUETO Ha 03aTa Ce CUMTA 32 33J0BOJIUTEITHO U
CpaBHETE pe3yJITaTUTE.

10. [IpomeneTe menTa 3a ONTUMHU3UPAHE, 3a J1a MOJ00pUTE TUTaHa 3a TpeTupaHe ¢ (OTOHH.
N3non3eaiite Tabnuma (,,Objectives &constraints©) u robaBere HampUMep MO-TOJISIMO
orpanuyeHue( KaTo Hamp., MAaKCMMaJIHa /1032 3a core structure wiIM MUHMMAJTHATa J103a 32
CTpYKTypaTa M3BbH MUILIEHATA - outer target structure.

1. IToBTOpeTe cTHIKYU 3-5 U CpaBHETE pe3yJITATUTE.
2. ITo u360p: Yeenuuere napamerspa Bixel width side namp. 20 mm u noBTopeTe CThIKH 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).

I |-Vl'[[)a)KHeHI/Ie - I1;1aH 32 JieyeHHUe C BbIJIEPOJAHU MOHHM HA NMAIMEHT C

qepnoz{poﬁeﬂ TYMOP

1. Bapezere ciydast Ha YepHOAPoOEeH manueHT ype3 OyTona - Load * .mat (LIVER.mat)

2. BB3 ocHOBa Ha BaIlIs ONUT OT IBPBOTO YIPAXKHEHNE, HAIIPABETE CBOM COOCTBEH ILIaH 3a
nedeHue ¢ GoToHH, Mpuodi. 4-5 MOCOKH Ha JIbYa, KAKTO W Ball IJIaH 3a JICYCHHE C IPOTOHHU C
€IuH JIbY oT Harp. 315°.

3. AHanu3upaiTe pa3IMKUTe Ha ONITUMU3UPAHUTE TUTAHOBE 3a JeueHne. He 3a0passiite na
3amasute (“Save to GUI®).

4. Cp3paiiTe IUI1aH 32 TPETUPAHE C BBIVIEPOJHU HOHU ChC CHIIUTE HACTPOMKHU KaTO
M3MOJI3BaHUTE 3a MJIaHa 3a TPEeTUpaHe ¢ NpoToHu — Kakga pasnuka Moxe J1a ce HaOnroaaBa
cera? (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- ynpaskuenue - HecurypHocTu npu mjiaHupaHeTo HA JeYeHHUe

1. Bapezere cnydait Ha manueHT ¢ Tymop B riiaBara wid Bpata (HEAD_AND_NECK wiu
ALDERSON.mat)

2. Jlo6aBeTe TpH MPOTOHHH CHOIIA TIOJ] BI'bJIH 10 Baml n300p.

3. IIpecmetHeTe 1 onTuMm3upaiiTe no3ara (,,Calc. Influence Mx* & ,,Optimize®).
Ananmmsupaiite pesynrata (dose& DVH) u ro 3amumiere (,Save to GUI*).

4. CumynupaiiTe rpemika npyu Mo3uIMOHUpPaHe Ha MAIlUEHTa:

[Mpemaxuere oTMeTKata B auto iso-center checkbox u nedunupaiite HOB U30-IIEHTHP, KATO
110 TO3U HaYHMH BHBEIETE OTMECTBAHE.

5. TlpecmeTHeTe 103aTa Bb3 OCHOBA Ha MPEIXOIHO onTUMU3Upanute pencil beam
HWHTECH3UTETH C KJIMKBAaHE Ha 6yTOH (,,Recalc). He IIPpaBETEC HOBA ONITUMM3AIIMS.

6. AHanm3upaiTe U cCpaBHETE MOyYSHOTO pasmpeelieHne Ha go3ara. KakBo ce mpoMeHn?




