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2nd Exercise

l Carbon ion treatment plan for a liver patient
l Defining treatment plan using photons and 

protons
l Analysing and comparing diferent treatment 

plans



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



2.  Define your own photon treatment plan with approx. 4-5 
beam directions.



3. Trigger dose calculation („Calc. Influence Mx“) and start 
inverse optimization („Optimize“). 



4. Save the optimization result via („Save to GUI“). Next, show 
the DVH by („Show DVH/QI”). Analyze dose distribution. 





5. Define your own proton treatment plan with one beam from  
e.g. 315!. Then trigger dose calculation („Calc. Influence Mx“) and 

start inverse optimization („Optimize“). 



6. Save the optimization result via („Save to GUI“). Next, 
show the DVH by („Show DVH/QI”). Analyze the resulting 

dose distribution. 





7. Create a carbon ion treatment with the exact same settings as 
used  for the proton treatment plan – What difference can now

be observed? 



8. Save the optimization result via („Save to GUI“). Next, show 
the DVH by („Show DVH/QI”). Analyze the resulting dose

distribution. 





Results

Region/Radiation(
angles)

Photons(0,180,22
5,270,315)

Protons(315) Carbon(315)

GTV 1.5 1.5053 1.5212
Kidneys 0 0 0
Stomach 0.0342 0 0
Liver 0.3033 0.1694 0.1570
Heart 0.2296 0.0172 0.0277
Spinal Cord 0.0391 0 0.0077
CTV 1.5015 1.4981 1.5236
PTV 1.4991 1.4595 1.4868
Skin 0.0568 0.0179 0.0162

l Mean doses  for different regions (Gy) 
using 5 photon beams, sigle proton beam 
and carbon ion beam:


