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Proton Therapy
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Fig. 1. Comparison of intensity modulated proton therapy (IMPT) versus passive scattering proton therapy (PSPT) and volumetric 

intensity modulated arc therapy (VMAT) in stage III non–small cell lung cancer. The IMPT plan achieves the best sparing of all critic...
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stage III example case



proton therapy for prostate 

cancer



problem: SBRT dose not optimized

not enough hotspot….



Hotspots steepen the dose gradient outside the PTV 

primarily because the lateral penumbra is typically steepest 

around the 50% isodose line

Notable exception: Prostate SBRT

• 7 non-coplanar beams

• PTV DVH, 0mm v 1cm margin

Steeper dose 

falloff in lung
Hotter hotspot in tumor

Eg, 0mm v larger block margin

Cardinale et al

IJROBP 1999



conclusions

• dosimetric uncertainty is higher for protons 

than photons

• the Bragg peak doesn’t really help

– note: lateral penumbra used for sharp dose 

gradients in proton therapy for prostate 

cancer

• beware unfair comparisons of protons v 

photons for SBRT


