
PARTICLE THERAPY 
MASTERCLASS

Hands-On Treatment Planning with matRad

Workflow step by step instructions

Slides courtesy of Amila Avdić



3rd Exercise

l Treatment planning uncertainties 
l Proton radiotherapy plan for patients head
l Simulating a patient positioning error
l Analysing and comparing resulting dose 

distributions



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



2. Add three proton beam angles on your own. Calculate and 
optimize the dose („Calc. Influence Mx“ & „Optimize“).



3. Analyze the result (dose& DVH) and save 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. Recalculate the dose by clicking on the „Recalc“. 





5. Moving “Slice” option find iso-center and analyze and compare the 
resulting dose distribution. 





Results

Region/Iso-center Without movement With movement
Brain Stem 0.2645 0.5784
Cerebellum 0.6355 0.9112
CTV63 2.1304 1.9376
GTV 2.3305 2.2150
Lenses (L,D) 0,0 0,0
Skin 0.4682 0.4555
Optic Nerv (L,D) 0,0 0.0775, 0.0092
Spinal Cord 0.6268 0.7466
PTV63 2.1092 1.8369
PTV70 2.3102 2.1671

l Mean doses for diferent regions (Gy) using 
three proton beams, with and without patients 
movement:



Thank you :)


