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Educational Objectives

• Rationale for radiation therapy in DCIS
• Rationale for radiation therapy in invasive breast cancer

• Who needs radiation and who does not?
• Logistics of radiation therapy

• Conventional schedules
• Accelerated schedules

• Proton therapy
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Following the evidence
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DCIS vs invasive breast cancer

4

Breast Cancer

Ductal Carcinoma 
in Situ (DCIS)

Invasive Cancer
(Ductal/Lobular)



DCIS treatment
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Fisher, JCO 1998

In-Breast Tumor Recurrence Overall Survival

27%

12%

95%
94%

NSABP B-17 Trial (lumpectomy)



DCIS treatment
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+ XRT (5%)
+ AI (7%)

Nomogram prediction



Genomic prediction



Invasive breast cancer
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Simplified treatment pathway:
radiation oncology perspective
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Simplified treatment pathway:
radiation oncology perspective
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Radiation important in palliative care
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Early patient discussion
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NIH Consensus Conference (1990)

“Breast conservation therapy …. is 
preferable because it provides survival 
equivalent to those of total mastectomy 
and axillary dissection while preserving the 
breast.”

American College of Surgeons (NAPBC certification):
Standard 2.3 Breast Conservation
A proportion of at least fifty percent (50%) of all patients 

diagnosed with early stage breast cancer (Stage 0, I, II) are 
treated with breast conserving surgery, and compliance is 
evaluated annually by the BPL.



Why radiation after lumpectomy?

39.2%     no radiation

14.3%     radiation

Fisher, NEJM 2002

NSABP B-06



Meta-analysis: survival benefit of XRT

4 local recurrences prevented
=

1 breast cancer death prevented
@ 15 years

EBCTCG, Lancet 2005



Comparable to chemotherapy benefit

Breast cancer recurrence Breast cancer survival

EBCTCG, Lancet 2005



NSABP B-06
• LN+ patients
• All treated with 

chemotherapy 41%       44.8%

5%         8.8%

20-yrs

Fisher, NEJM 1995

Can chemo substitute for radiation?



Nomogram prediction: high risk



Nomogram prediction: low risk



Simplified treatment pathway:
radiation oncology perspective
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How does this actually work?

• What is radiation?
• What area do we treat?
• How many treatments (fractions)?
• What type of radiation?



• After lumpectomy
• Treatment duration:

• 2-3 minutes
• Conventional:

• 25x 
(5 weeks)

• 25 + 5 = 30x 
(6 weeks)

• Accelerated:
• 16x 

(3 weeks)
• 16 + 4 = 20x 

(4 weeks)

“Whole breast” radiation



• After lumpectomy
• Treatment duration:

• 2-3 minutes
• Schema:

• 15x, 1x/day 
(3 weeks)

• 10x, 2x/day
(1 week)

“Partial breast” radiation



“Balloon” radiation (brachytherapy)

10x, 2x/day (1 week)



• After mastectomy
• Treatment duration:

• 4-5 minutes
• Schema:

• 25x / 28x 
(5 / 5.5 weeks)

• 33x
(6.5 week)

“Postmastectomy” radiation



Skin

Breast tissue

Lung

Heart

2nd Malignancy

Radiation toxicity



• We see patients once/week routinely
• More often as needed (rare for breast radiation)
• Acute toxicities we look to assess:

• Fatigue – very common
• Radiation dermatitis (“radiation burn”) – everyone!
• Breast soreness/pain – somewhat common
• Cough/shortness of breath - uncommon
• Dysphagia – somewhat common, if we treat neck lymph nodes
• Hoarseness - uncommon

“Under treatment” management



Acute radiation dermatitis



Late cardiac toxicity



Cardio-Oncology: a rising subspecialty



Proton therapy = a form of radiation



Proton therapy at Orlando Health



Proton therapy at Orlando Health
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• After mastectomy
• Treatment duration:

• 4-5 minutes
• Schema:

• 25x / 28x 
(5 / 5.5 weeks)

• 33x
(6.5 week)

Proton “postmastectomy” radiation



Comparison between x-ray and proton



Comparison between x-ray and proton

Mean Heart Dose = 1.2 Gy Mean Heart Dose = 0.7 Gy
Goal < 4 Gy



National Randomized Clinical Trial

Breast Cancer:
+ Internal Mammary Radiation

Conventional
(Photon)

Proton

Randomize 1:1



End of Treatment 6 Month Visit

Penalty? Acute Radiation Dermatitis



• Radiation therapy remains a key component of breast cancer care

• Advances in risk stratification: who needs radiation, how much, or 
not at all

• Advances in logistics: shorter schedules, better targeting

• Advances in delivery: proton therapy

In Conclusion:

THANK YOU!
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