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Why does it matter if we select protons vs photons?

Goal of CNS Rad iat ion

• Maximize tumor control 

• Minimize in jur y to c rit ical s tructures in the b rain (op tic ner ves,  b rain stem)

Chal lenges:

• Neurocogn it ive decl ine 

• Endocrine dys func tion  

• Hearing loss  

• Radionecrosis

• Secondary  mal ignanc ies 

Central question: Does proton therapy improve outcomes 

beyond better dose distributions?
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Outline

• Physics of Protons  vs Photons

• Protons for leptomeningeal d isease

• Protons for low grade gl ioma

• Protons for h igh  grade glioma

• Protons for b rain metas tases
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The Physics of Protons vs Photons 

Kamran et al. Prostate Cancer and Prostatid Diseases; 
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Solid Evidence for Craniospinal Radiation in LMD 

Benef its:

• Dramat ical ly  lower  hear t dose 

• Lower  lung dose 

• Lower  bowel  dose 

• Lower  thyroid dose 

Examples:

• Medullob lastoma 

• Leptomeningeal  disease 

• Germ cell  tumors
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Phase II Randomized Study of Photons vs Protons for LMD
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What about for Low Grade Gliomas? 

Pat ients  can surv ive of ten  >10 years  therefore c rit ical to  reduce t reatment 
re lated  toxicit ies :

• Neurocogn it ive

• Neuroendocr ine
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Protons in Low Grade Glioma

Single Arm Phase I I  tr ial  evaluating safety  and  ef f icacy of p rotons for LGG

• Grade 1-2 and IDH mut  Grade 3

• 60 pat ients  were evaluated

• 5-year PFS  and OS: 79.1% and 85.6%
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Protons in Low Grade Glioma

Neurocogn it ive Def ic its:

• 34% at basel ine

• 19/43 (44%) at  3 yea rs

• 15/45 (43%) at  5 years 
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What about protons for High Grade Gliomas? 

Bottom Line:

• Does not improve neurocognitive outcomes

• Reduces lymphopenia (level I  evidence)

• Does it  improve survival –  to be determined
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What about protons for High Grade Gliomas? 

Bottom Line:

• Does not improve neurocognitive outcomes

• Reduces lymphopenia (level I evidence)

• Does it  improve survival –  to be determined

Saeed et al.  Radiation Oncology 2024



2026 Debates and Didactics in Hematology and Oncology 

What about protons for High Grade Gliomas? 
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What do protons reduce lymphopenia?
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What about FLASH? 
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What about protons for High Grade Gliomas? 

NRG BN-001

Photon Dose Escalat ion arm 60 Gy vs 75 Gy -> no dif ference in OS

Proton Dose Escalat ion arm -> 

• 2 years absolute OS  6.8% favoring the 75 -Gy arm over  the 60-Gy arm 
(49.9% vs 43.1%)

• 3 years OS  di f ference of 4.6% (30% vs 25.4%)
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What about for brain metastases? 

Bottom Line:

• Excellent  local contro l and l imited toxicity with photon SRS with no 
clear advantage for protons

• Potent ial for reduced integral brain dose with protons SRS
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What about for brain metastases? 

• 12-month local contro l was ~90%



2026 Debates and Didactics in Hematology and Oncology 

Conclusions

• Protons have a clear indicat ion  for  leptomeningeal  disease

• Ser ious  cons iderat ion given  for  younger pa tients wi th  LGG

• Possib le t reatment  opt ion for HGG


