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1903 Discovery of the Bragg peak



“Miniaturization” of the proton 
source… 

IBA – 220 Ton 

Isochronous Cyclotron

Varian – 90 Ton 

Isochronous Cyclotron

IBA – 50 Ton 

Synchrocyclotron

MEVION – 15 Ton 

Synchrocyclotron







Protonen in NL UMC’s

• Erasmus MC, LUMC, TUDelft Holland PTC

• AMC, VUmc, Avl Amsterdam PTC

• UMCG Groningen PTC

• Maastro, MUMC+ ZON-PTC

• RadboudUMC, samenwerking met ZON-PTC

• UMCU -> ontwikkeling MRI-Linac

600 patients

600 patients

600 patients

400 patients



Protonentherapie in NL

• Standard indicaties
– Pediatrische tumoren

– Oogmelanomen

– Schedelbasistumoren

• Model – based indicaties
– Hoofd-hals, Long, mamma en prostaat

– Overige model-based indicaties (vb. herbestraling)



Is this disease a 

standard indication?

Is this a model 

based indication?

No

No

Proton therapy reimbursement decision tree for the Netherlands
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Standard indications (250/yr)

• Intra-ocular tumors

• Chordoma / chondrosarcoma

• Pediatric tumors



Pediatric tumors

Lee Int J Radiat Oncol Biol Phys. 2005;63(2):362-372. 



Lee Int J Radiat Oncol Biol Phys. 2005;63(2) 

Secondary Malignancies



Base of Skull



Chordoma and Chondrosarcoma

Ares C, Hug EB, Lomax AJ, et al.IJROBP 2009









Research

• 5 PhD students with subject on proton therapy

• 5 professors of Maastricht University working in the field 
of proton therapy (Lambin, de Ruysscher, Verhaegen, Dekker, Vooijs)



Low Grade Glioma

TOMOVMAT IMPT



Hippocampus D40%

Ghondi 2011



Dosis Complicaties Kosten

Vergelijking

Invoer data

Protontherapie keuzehulp
Proton Decision Support  (PRODECIS)







Cognitie




