Hands-On Treatment Planning with matRad (EN)
IIpakTHyecko mianupaHe Ha jJedeHuero ¢ 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 - IIbpBu crbinku HA TG119 Phantom — @oToHu cpenry NPOTOHU CPery
C-iioHn

1. 3apenere pantombT TG119 upe3 Load * .mat (TG119.mat)

2. Banaiite MoaHOCTTa Ha M3ab4YBaHe Ha Poronu (Photons) u 3aaiiTe eMH BI'bJ HA JIbYa
(BpBeneTe nUdpUTE HA XKENAHUS BI'BJI HA YCTPOMCTBOTO, KOGTO HAacouBa JTb4a) (gantry angle)
3. 3anmouyHeTe U3YHCISIBAHETO HA JI03aTa Ype3 akTUBHpaHe Ha OyToHa (,,Calc. Influence Mx*)
4. CraptupaiiTe oOpaTHaTa ONTUMU3ALIMsA, KAaTO KIUKHETE BbpXY (,,Optimize™) u
aHAJIM3HUpANTE NOJIy4EHOTO pa3npeielIiCHUE Ha JaHHUTE.

5. 3amaszete pe3yiaTara OT ONTUMM3anusATa upes (,,Save to GUI“). Cnen ToBa nokaxere DVH
ot (,,Show DVH/QI”).

6. [IpoMeHeTe MOIATHOCTTA Ha W3TbUBaHe Ha (Protons) u ocraBere br'bja Ha JIbUUTE
HEIIPOMEHEH.

7. IloBTOpeTte cThIKM 3-5 U CpaBHETE pa3NpeeIeHUETOo Ha Jlo3aTa Ha 6a3aTa Ha (POTOHU U
IIPOTOHH .

8. OnuraiiTe ce 1a HaNpaBUTe MO-A00BP IJIaH 3a JiedeHue ¢ (POTOHH, KaTo 3aa/ieTe oBeyue
wrd Ha JTpua [0, 72, 144, 216, 288].

9. IloBTopeTte cThIKH 3-5, TOKATO pa3npeAeICHUETO Ha J103aTa Ce CYMTA 32 3310BOJUTEITHO U
CpPaBHETE pe3yJITaTUTE.

10. [Ipomenere 1ienTa 3a ONTUMHU3KPAHE, 3a Ja 10100pHUTE TUIaHa 3a TpeTupaHe ¢ (HOTOHHU.
N3nom3saiite Tabnuma (,,Objectives &constraints) u go6aBere HaIpUMeEp MO-TOIIMO
orpann4eHue( KaTo Hamp., MaKCHMaJlHa /1032 3a core structure WM MUHMMAaJTHaTa J103a 3a
CTpPYKTypaTa M3BBbH MHUIIICHATA - outer target structure.

1. [ToBTOpETE CTHIIKU 3-5 U CpaBHETE PE3YNTATHUTE.
2. Tlo u36op: YBenuuere mapamerspa Bixel width side Hanp. 20 mm u moBTOpeTe CTHIKHU 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

YEPHOAPOOEH TYMOP

1. Bapenere cityuast Ha YepHOApoOeH manueHT ype3 OyToHa - Load * .mat (LIVER.mat)

2. Bb3 ocHOBa Ha BalIvsi OMUT OT IBPBOTO YIPAXKHEHHE, HAIIPABETE CBOM COOCTBEH IJIaH 3a
JiedeHre ¢ GOTOHH, MPUOJI. 4-5 MOCOKH Ha JIbYya, KAKTO W Balll IIJIaH 3a JICYCHHE C IIPOTOHHU C
€IuH JIbY oT Harp. 315°.

3. AHanu3upaiite pa3IMKUTE Ha ONITUMU3HPAHUTE IJIaHOBE 3a jJeueHue. He 3a0passiite 1a
3anasute (“Save to GUI*).

4. Cp3paiiTe TUIaH 3a TPETUPAHE C BBIIICPOIHU HOHU ChC CBHIIUTE HACTPOMKHU KaTo
M3IMOJI3BaHUTE 3a TJIaHa 32 TPETUPaHEe ¢ MPOoTOHU — KakBa pa3nuka Moxe J1a ce HabroaaBa
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- ynpaxxkuenue - HesicHOTH nIpy IJIAHUPAHETO HA JICYEHUETO

1. 3apenere cinydvail Ha manueHT ¢ Tymop B rinaBata win Bpata (HEAD_AND_NECK wnmmn
ALDERSON.mat)

2. JloGaBeTe TPUIIPOTOHHU CHOTIA TTOJT BI'BJIH MO Ball H300p.

3. IlpecmetHeTe 1 ontumu3supaiite go3ara (,,Calc. Influence Mx“ & ,,Optimize®).
Amnanusupaiite pesynrata (dose& DVH) u ro 3anumere (,,Save to GUI*).

4. CumynupaiiTe rpeuika npy no3uluOHUpPaHe Ha MalueHTa:

[Tpemaxuere orMeTkara B auto iso-center checkbox n nepunanpaiite HOB M30-IIEHTHP, KaTO
10 TO3H HAYMH BbBEJIETe OTMECTBAHE.

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

6. AHanu3upaiiTe U CpaBHETE MOJIYUYSHOTO pasnpeienenue Ha go3ata. Kakso ce mpomenu?




