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Proton Radiation Therapy for Breast Cancer 

• Radiation Therapy plays an important role in various 

stages of breast cancer 

– After lumpectomy (Breast-Conserving Therapy) 

– After mastectomy (for node-positive or larger tumors, 

to reduce the risk of recurrence or spread). 

– For metastatic disease/spread—to control symptoms, 

improve quality of life, potentially prolong survival. 

 

• Improving the “therapeutic ratio”—enhancing the benefit 

or reducing the risk—of treatment remains critically 

important as we strive to improve patient outcomes. 
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Photon Radiation Evolution
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Intensity Modulated Radiation Therapy (IMRT) 
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PROTONS 
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7.4% increase major cardiac event for 

each 1 Gy increase in mean radiation 

dose to heart (without threshold)
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Patient 1: pT1cN0 lower medial tumor 

location with unfavorable anatomy
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Patient 4: Bilateral Treatment
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Potential Benefits of Proton 

Therapy for Breast Cancer

• For some patients, proton therapy might:

– Decrease heart radiation dose (potentially 

avoiding cardiac morbidity)

– Decrease lung radiation dose (possibly 

lowering risk of radiation pneumonitis)

– Decrease rates of lymphedema/shoulder 

stiffness (better able to avoid joint without 

compromising nodal target coverage)

– Decrease rates of secondary malignancy (due 

to lower whole body integral radiation dose)
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• Possible downsides of Proton Therapy for Breast Cancer: 

 
– Increased skin dose (protons “stop”, but enter body at a higher dose—

loss of “skin-sparing” effect) 

 

– Uncertainty at “end of range” 

 

– Biologic Uncertainty 

 

– Image guidance limitations 

 

– Cost 
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• Breast Cancer Patients for whom Protons Should be 

Considered off-protocol (my 2 cents): 
 

– Re-irradiation (reduce long-term risks) 

 

– Lack of heart displacement from other techniques ( beam stops!) 

 

– Bilateral (both sides) treatment when internal mammary lymph nodes 

are a target. 

 

– Unusual anatomy (pectus excavatum)-to reduce lung dose. 

 

– Genetic predisposition to secondary cancer (less “integral dose”) 
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• Conclusions 
– Proton Radiotherapy is a very exciting technology with a significant 

chance to improve outcome for a wide variety of cancer patients. 

 

– For Breast Cancer patients, reduction in long-term cardiac risks is a 

meaningful goal for which proton therapy can be a useful strategy. 

 

– Long-term studies and outcomes analysis will be needed to fully define 

the role for proton radiotherapy in breast cancer care. 

 

– It will be a useful “tool” in our arsenal (3D-CRT, IMRT, IORT, APBI, 

DIBH, prone positioning, and….Protons)!   
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THANK YOU! 


