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• Background/History
• Data for APBI
• Focus on EBRT techniques

Objective Principles



History

Cancer.org



Fisher et al 2002



• Prospective Cohort
• Adjusted for:

• tumor characteristics
• Treatment
• Demographics
• Comorbidities
• Socioeconomic status

Boniface 2021



Boniface 2021



• 647 women
• 10y patient reported satisfaction



• Acute CTCAE
• Patient vs Physician Assessment
• 842 multi-institutional
• 14% PBI, 58% WBI, PMRT or WBI+RNI 

28%
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Jagsi, 2020

Hypofractionation Conventional
Severe pain 9% 20%
Pruritis 24% 40%
Stinging 19% 40%
Swelling 20% 29%
Any Breast Symptom 41% 60%
Severe Fatigue 19% 27%



Necessity is the mother of 
invention
• 5-6 weeks
• Cost
• Irritant
• Cosmesis
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Birth of Partial Breast Radiation

Whelan, Haviland



• 282 invasive, 32 DCIS
• Clinically unifocal T1-2

1985:

• 37% had no tumor outside of the reference mass
• 20% had additional foci within 2 cm
• 43% had additional foci > 2cm from reference mass



• Tumor bed recurrences predominated in-breast 
failures with < 5% occurring elsewhere



Volume

• Re-excision after lumpectomy
• >90% of R0 resections had no additional 

tumor beyond 1 cm from initial 
lumpectomy bed. 



Dose



Dose
Equivalent to 50 Gy in 25 fractions

• Brachytherapy: 34 Gy in 10 fractions
• EBRT: 38.5 Gy in 10 fractions



Patient Selection

Thorough work up
Patient: reliable for follow-up, comorbidities, 
genetics

Tumor: size, margin, histology, grade, nodal 
status, focality, LVSI

Treatment: BCT candidate, breast size to 
tumor ratio, distance from tumor to skin



Modality: Interstitial

• T1N0-1mi, G1-2, non lobular, R0
• 36.4 Gy in 7 BID fractions
• 20y LR 9.6% APBI vs 7.9% WBI
• Cosmesis favored APBI

Hungary



Modality: Balloon-based

Dowlatshahi 2004



Modality: EBRT

Beaumont; Kumar 2012

• 31 pts
• Technically feasible and good acute tolerance
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EBRT Timeline Highlights
Date Institution Technique Good-Excellent 

Cosmesis
2003 Beaumont 34 or 38.5 Gy in 10 

BID
90%

2004 NYU 30 Gy in 5 fractions 
over 10 days. 
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2013 RTOG 0319 3.85 Gy x 10 BID 64%

2013 Canadian Rapid 3.85 Gy x 10 BID 65%

***Many phase II studies with positive outcomes***



EBRT Issues

• Michigan: 
• V50% and V100% correlated with cosmesis
• Larger V20%, V50%, V80%, and V100%
• Breathing control decreased inherent 

feathering?
• RAPID:

• Dose had higher biologic effect than WBI arm
• 6-hour interval may not be adequate
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EBRT Timeline Highlights
Date Institution Technique Good-Excellent 

Cosmesis
2011 Canadian (Berrang) 35 or 38.5 Gy in 10 

BID
85%

2012 Mass Gen 3.2 Gy x 10 BID 97%

2013 APBIMRT 3.85 Gy x 10 BID 90%



• 674 pts 
• 5y LR 1.1% - 0.2% - 0.5%
• SS improved breast appearance and breast firmness in 

Test arm 2



Lancet 2019



Lancet 2019

• PRO: equivalent cosmesis
• MD: worse cosmesis for PBI
• Central Review: PBI worse for CT 

group, better in no-CT group

ASTRO 2019



JCO 2020

• 520 pts randomized
• WBI 50/25 vs 30/5 EOD 

IMRT PBI



JCO 2020

• APBI had more favorable 
G1-2 acute tox, G1 late tox

• APBI had more favorable 
physician and patient 
cosmetic scores



Shah, Arthur, Vicini 2020 

>10,000 pts randomized
• Equivalent Efficacy
• Improved Quality of Life
• More Cost Effective



Current ASTRO Guidelines







Bennion et al



Coverage Ipsilateral 
Breast

Heart Lung Contralateral 
Breast

Volumes

Florence CTV: GTV+ 1cm 
(3mm skin 
subtraction)
PTV: CTV+1cm 
(allowed 4mm 
into lung but 3 
mm skin 
subtraction)

B39 CTV=GTV+ 15 
mm
PTV=CTV+10 
mm
PTVeval = PTV 
– 5mm from skin

IMPORT-LOW CTV= GTV + 
15mm
PTV+ CTV + 10 
mm
5mm skin 
subtraction
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Coverage Ipsilateral 
Breast

Heart Lung Contralateral 
Breast

Volumes

Florence PTV: 
V95%>100%
Dmax <105%
Dmin 28 Gy

V15Gy<50% V3Gy<10% Ipsi:V10<20%
Contra: V5<10%

Dmax < 1Gy CTV: GTV+ 1cm 
(3mm skin 
subtraction)
PTV: CTV+1cm 
(allowed 4mm 
into lung but 3 
mm skin 
subtraction)

B39 PTVeval: 
V90%>90%
Dmax < 120%

V50%<60%
V100<35%

Left sided: 
V5<40%
Right sided: 
V5%<5%

Ipsi: V30%<15%
Contra: 
V5%<15%

Dmax<3% CTV=GTV+ 15 
mm
PTV=CTV+10 
mm
PTVeval = PTV 
– 5mm from skin

IMPORT-LOW PTV V95>95% CTV= GTV + 
15mm
PTV+ CTV + 10 
mm
5mm skin 
subtraction

Planning



• Patient selection
• Target definition
• Techniques
• Constraints

DEGRO Guidelines



DEGRO Guidelines



• Discuss with surgeon
• Likelihood of post-surgical candidacy
• Request clips

• Degree of oncoplastics

Tips



Oncoplastics

• Level I Oncoplastics: excision of < 20% of 
Breast

• Level II Oncoplastics: 20-50% of breast



Turgay Simsek

• Level I Oncoplastic

• Crescent Mastopexy

• Batwing 
Mammoplasty

• Hemi-Batwing 
Mammoplasty



Turgay Simsek

• Donut Mastopexy

• Grisotti Flap

• Triangular Resection



Turgay Simsek

• Inframmamary
Resection

• Reduction 
Mammoplasty



• Discuss with surgeon
• Likelihood of post-surgical candidacy
• Request clips

• Degree of oncoplastics
• Be upfront with the patient
• Patient Selection

Tips



• Eligible for CALGB: consider omission
• <70, HER2+, luminal B, >2cm but <3 cm
• 45-50y
• TNBC, NAC, >3cm, multifocal

Selection



• Discuss with surgeon
• Likelihood of post-surgical candidacy
• Request clips

• Degree of oncoplastics
• Be upfront with the patient
• Patient Selection
• Sim: Supine vs prone, DIBH
• Plan: consider CTV and PTV margins 

separately in context of GTV confidence, 
fractionation, patient reliability

Tips



• Plan: 
• consider CTV and PTV margins separately in 

context of GTV confidence, fractionation, 
patient reliability

• Consider daily or EOD schemes
• Subtraction for skin is for eval
• Consider heart mean dose and LAD

• Treatment:
• CBCT
• Contour clips

Tips Cont’d



Thank You

facultyloungers.com








