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 Optimal breast cancer care requires a multidisciplinary approach
 Surgery
 Radiation therapy
 Systemic therapy (adjuvant or neoadjuvant)
 Supportive care

 For those with early stage cancer, surgery is often the first therapy
 Care of the primary tumor with breast conservation or mastectomy
 Axillary staging

 Locoregional treatment strategies have evolved over the years to maximize 
effectiveness and minimize morbidity

Background
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 Key prognostic predictor with significant impact on treatment planning
 Historically, axillary node dissection was required for staging of the axilla
 Significant morbidity, including lymphedema

 Sentinel lymph node biopsy
 Allowed accurate staging and avoidance of completion nodal dissection when 

sentinel node was negative
 When first introduced, was followed by completion nodal dissection in those who 

had positive SLN
 More recent studies have demonstrated node positive populations where axillary 

node dissection is not required 

Axillary Staging, clinically node negative
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Is there a population in 
whom SLN can be avoided?
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Omission of SLN

 RCT of women ≥ 60
 Clinically node negative
 Adjuvant tamoxifen

 473 patients randomly 
assigned to surgery and 
tamoxifen with and without 
axillary clearance
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Omission of SLN

J Clin Oncol 2006; 24: 337-344

 With median follow-up of 6.6 years, no significant difference in DFS or OS
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Omission of SLN

 Retrospective analysis of 671 women aged ≥ 70 with clinically negative axilla 
treated with and without axillary clearance with 15 year follow-up
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Martelli Ann Surg Oncol 2011; 18: 125-133

 No significant difference in breast cancer mortality
 Low cumulative incidence of axillary recurrence in no axillary dissection group
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 Society of Surgical Oncology statement (released July 2016, updated June 
2019)

 Don’t routinely use sentinel node biopsy in clinically node negative 
women ≥70 years of age with early stage hormone receptor positive, 
HER2 negative invasive breast cancer.

Choosing Wisely Campaign
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Do all patients with positive 
SLN need completion AND?
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ACOSOG Z11

Giuliano JAMA. 2011;305(6):569–575. doi:10.1001/jama.2011.90

 Phase 3 non-inferiority 
trial conducted at 115 
sites and enrolling 
patients from May 1999 
to December 2004.

 891 women with clinical 
T1-T2 invasive breast 
cancer, BCT, no 
palpable adenopathy, 
and 1 to 2 SLNs 
containing metastases 
were randomized
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ACOSOG Z11

 The use of SLN alone did not result in inferior survival or local control

Giuliano JAMA. 2011;305(6):569–575. doi:10.1001/jama.2011.90
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ACOSOG Z11 extended follow-up

Giuliano Ann Surg. 2016 Sep: 264(3): 413-420. 
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 Multicenter prospective randomized trial
 4823 patients with T1-2 tumors and clinically negative nodes were 

randomized to either axillary node dissection or radiation therapy in the 
setting of a positive sentinel node
 82% had lumpectomy, 17-18% had mastectomy

AMAROS Trial

Donker The Lancet Oncology  2014; 15 (12): 1303-1310
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AMAROS Trial

 Axillary lymph node 
dissection and axillary 
radiotherapy provided 
equivalent local control

 Morbidity was 
decreased with radiation 
therapy
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Axillary management

© 2021 National Comprehensive Cancer Network, Inc. All rights reserved. These guidelines and this illustration may not be reproduced in any form without the express written permission of NCCN®.  
To view the most recent and complete version of the NCCN Guidelines, go online to NCCN.org.
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 Some centers perform axillary ultrasound even when no nodes are clinically 
palpable

 If biopsy performed and positive, patient may still meet Z11 criteria and can 
still be offered SLN

 Efforts should be made to clip the sampled node at the time of biopsy and 
remove at the time of SLN to assure accuracy of axillary staging

Clinically negative axilla with abnormal ultrasound
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Axillary management

© 2021 National Comprehensive Cancer Network, Inc. All rights reserved. These guidelines and this illustration may not be reproduced in any form without the express written permission of NCCN®.  
To view the most recent and complete version of the NCCN Guidelines, go online to NCCN.org.
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Do all patients with positive 
nodes require axillary 
dissection after neoadjuvant 
chemotherapy?
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 Historically, axillary node dissection was required for all patients with positive 
nodes prior to neoadjuvant chemotherapy regardless of response

 SLN after neoadjuvant therapy
 Identification rate of about 89%
 False negative rate >10%
 Negative predictive value of 56-87%

Axillary assessment after neoadjuvant therapy
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Targeted Axillary Dissection

 Prospective study of patients with biopsy proven positive nodes with clip 
placed at biopsy

 After neoadjuvant therapy, patients had SLN and removal of the clipped node 
with iodine-125 seed localization 
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TAD 

 False negative rate SLN 
alone 10.6%

 False negative rate SLN 
+ evaluation of clipped 
node 2.0%
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Axillary management

© 2021 National Comprehensive Cancer Network, Inc. All rights reserved. These guidelines and this illustration may not be reproduced in any form without the express written permission of NCCN®.  
To view the most recent and complete version of the NCCN Guidelines, go online to NCCN.org.
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 Radioactive Iodine Seed localization in the Axilla in axillary node positive 
breast cancer combined with a Sentinel node procedure.

 Prospective multicenter trial in which patients underwent RISAS procedure 
followed by axillary node dissection
 223 patients had successful identification of at least one lymph node
 79 had pathologic complete response
 144 had residual nodal disease
 5 patients had false negative RISAS procedure (FNR 3.4%, NPV 93.6%)

 Of the 5 false negatives, 4/5 occurred within the 1st 10 procedures performed at the 
institution

RISAS Trial-presented at SABCS 2020

RISAS trial- Abstract Number: GS1-10; SABCS 2020



© National Comprehensive Cancer Network, Inc. 2021, All Rights Reserved. No part of this publication may be reproduced or transmitted in any other form or by any means, 
electronic or mechanical, without first obtaining written permission from NCCN®.

28

 Routine SLN should can be omitted in select patients ≥ 70 with early stage 
HR+, Her-2 negative breast cancer

 SLN is recommended for axillary staging in clinically node negative patients
 Completion nodal dissection can be avoided in patients who meet Z11 criteria
 There is growing evidence that modifications of SLN with addition of TAD 

may allow de-escalation of axillary surgery after neoadjuvant chemotherapy

Summary
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Thank You
To learn more about Ohio State’s cancer 
program, please visit cancer.osu.edu or 

follow us in social media:
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Learning Objectives:  

• Develop an evidence-based approach for the management of the 
axilla in patients with early stage breast cancer

• Individualize radiation therapy recommendations based on patient 
and tumor characteristics

• Discuss new and emerging data in the management of patients 
with early-stage breast cancer and integrate key findings into 
clinical practice
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Consensus Group Recommended
Negative Margin Width

National Comprehensive 
Cancer Network (NCCN) >1 mm

European Society for 
Medical Oncology (ESMO) >2 mm

New Zealand Guidelines 
Group (NZGG) >2 mm

German Cancer Society >1 mm

Definitions of Margins after BCT in 2014: 
Variations by Current Consensus Groups



© National Comprehensive Cancer Network, Inc. 2021, All Rights Reserved. No part of this publication may be reproduced or transmitted in any other form or by any means, 
electronic or mechanical, without first obtaining written permission from NCCN®.

*Guidelines simultaneously published in JCO, Int J. Radiat Bio Phy/PRO, & Annals Surg Onc

Moran MS et al. 2014 

Morrow  M et al. 2016 
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BCT is defined as complete removal of the tumor with a negative 
margin1, followed by whole breast RT (WBRT)

• Negative margin for invasive cancers (or DCIS associated with invasive 
cancers):  

• The NCCN Panel has adopted the definition of a negative margin as  
“No ink on tumor” from the SSO/ASTRO Guideline on Margins

• In cases where there is a positive margin, additional surgery (either re-
excision to achieve a negative margin, or mastectomy) should be 
performed

1. Moran MS, JCO 2014 SSO/ASTRO Margin Guideline; The NCCN Clinical Practice Guidelines in Oncology (NCCN Guidelines®) Breast Cancer (Version 1.2015). 

© 2021 National Comprehensive Cancer Network, Inc. All rights reserved. These guidelines and this illustration may not be reproduced in any form without the express written 
permission of NCCN®.  To view the most recent and complete version of the NCCN Guidelines, go online to NCCN.org.
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• Substantial controversy over definition of a negative pathologic 
margin in DCIS  

• Margins greater than 10 mm are widely accepted as negative (but 
may be excessive and may lead to a less optimal cosmetic 
outcome)

• Margins less than 1 mm are considered inadequate

• With pathologic margins between 1–10 mm, wider margins are 
generally associated with IBTR

© 2021 National Comprehensive Cancer Network, Inc. All rights reserved. These guidelines and this illustration may not be reproduced in any form without the express written 
permission of NCCN®.  To view the most recent and complete version of the NCCN Guidelines, go online to NCCN.org.
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*Both guidelines simultaneously published in JCO, Int J. Radiat Bio Phy/PRO, & Annals Surg Onc

Moran MS et al. 2014 

Morrow  M et al. 2016 
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© 2021 National Comprehensive Cancer Network, Inc. All rights reserved. These guidelines and this illustration may not be reproduced in any form without the express written permission of 
NCCN®.  To view the most recent and complete version of the NCCN Guidelines, go online to NCCN.org.
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*Defined as: DCIS w/ invasive focus <1mm

Pure DCIS DCIS with 
micro-invasion*

Invasive 
Cancer

Invasive 
Cancer 

with DCIS**

Non-invasive InvasiveNon-invasive/
Minor invasive

Invasive
Minor DCIS

Which Guideline to Use?

Invasive 
Cancer 

with DCIS**

Invasive 
Cancer

DCIS guideline DCIS w/Invasive Cancer guideline

2 mm No ink on tumor
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© 2021 National Comprehensive Cancer Network, Inc. All rights reserved. These guidelines and this illustration may not be reproduced in any form without the 
express written permission of NCCN®.  To view the most recent and complete version of the NCCN Guidelines, go online to NCCN.org.
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BINV-2:
Modifications to 

Local Regional Management
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© 2021 National Comprehensive Cancer Network, Inc. All rights reserved. These guidelines and this illustration may not be reproduced in any form without the express written permission of 
NCCN®.  To view the most recent and complete version of the NCCN Guidelines, go online to NCCN.org.
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Local 
Relapse

5 yr 8 yr 12 yr

Tam + RT 1% 1% 2%
Tam alone 4% 7% 9%

CALGB 9343 

12 yr Outcomes* No RT RT

Axillary Rec 1% 0%
Mastectomy Rate 2% 4%
Distant Mets 5% 5%
10 yr BCSS 98% 97%

Tamoxifen

Tamoxifen 
+ WBRTN=636

>70 yrs
<2cm, cN0, ER+
Negative margins

All p values NS >0.05*

All p values <0.05*

Hughes KS,  J Clin Oncol,  2013
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© 2021 National Comprehensive Cancer Network, Inc. All rights reserved. These guidelines and this illustration may not be reproduced in any form without the express written permission of NCCN®.  
To view the most recent and complete version of the NCCN Guidelines, go online to NCCN.org.
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Kunkler et. al. Lancet Onc 2015 

N=1370
>65 yrs age

<3cm, 
pN0,
ER+

Margins >1mm TamoxifenTamoxifen

Tamoxifen + 
WBRT

Tamoxifen + 
WBRT

PRIME II Trial:  5 yr. Follow-up 

Outcomes P value
Median Follow up 5 years

Local Relapse 4.1% vs 1.3% 0.0002
Overall Survival 94%  vs 94% 0.34

P=0.0002

Endpoints:

1◦= IBTR rates       2◦= Regional failures, contralat BC 
distant rec,  DFS, OS
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Kunkler et. al. SABC Dec 2020 . Abstr GS2-03

N=1326
>65 yrs age

<3cm, 
pN0,
ER+

Margins >1mm TamoxifenTamoxifen

Tamoxifen + 
WBRT

Tamoxifen + 
WBRT

(SABC 2020) PRIME II Trial:  10 yr. Follow-up
Characteristic

(%)
No RT

(%)
+RT
(%)

Mean age, yrs 
(SD)

71.12 
(4.96)

70.78 
(4.74)

Tumor size, mm
 0-10.0
 10.1-20.0 
 20.1-30.0 

38.6
48.8
12.6

40.3
48.5
11.2

Grade 
 1
 2
 3

40.9
55.6
3.5

44.4
54.6
2.0

LVI 4.8 4.1
Preop 
Endocrine 9.1 8.3
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PRIME II 10 yr. Update: Outcomes

Characteristic, % No RT + RT p Value
Local control at 10 yrs actuarial n (%) 43 (9.8) 5(0.9) .00008

Recurrence, n (%)
 Regional
 Distant
 Contralateral breast cancer
 New (nonbreast) cancer

13 (2.3)
8 (1.9)
7 (1.2)

49 (10.2)

3 (0.5)
15 (3.6)
11 (2.2)
40 (8.7)

.014
.07
.20
.41

Deaths, n
 10‐yr actuarial rate, %

89
80.4

81
81.0 .68

10‐yr metastasis‐free survival, % (95% CI) 98.1 (96.7‐99.6) 96.4 (94.5‐98.4) .28

Cause of death, n (%)
 Cancer
• Breast cancer
 Cardiovascular causes

35 (39)
8 (9)
9 (10)

29 (37)
3 (4)

14 (18)
‐‐

Kunkler, SABCS 2020. Abstr GS2-03 
Median follow‐up: 7.3 yrs

Kunkler et. al. SABC Dec 2020 . Abstr GS2-03
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• Recommendation to ‘Strongly consider regional nodal RT with WBRT’ based 
on 2 phase III trials, MA-20 and EORTC that have demonstrate improved 
distant metastatic event free survival when RT is delivered to regional nodes 

• Regional nodes defined as supra/infraclavicular, internal mammary, and 
undissected axilla

• The algorithm doesn’t address lower risk patients with 1-3+ nodes

BINV-2: 1-3+ Nodes
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ACOSOG Z0011 10 yr. Outcomes

Primary Endpoints:
• Overall Survival
• Morbidity
• LR and nodal rec

*Protocol:   Tangents only

Giuliano et. al., JAMA, 2017 

10 yr LR recurrence: (p = 0.36)
6.2% ALND vs. 5.3% SLND 

10 yr nodal recurrences: (p = 0.28)
0.5% ALND vs. 1.5% in the SLND 

cN0T1/T2 
Up to 2+ SLN

SLN + WBRT + ALNDSLN + WBRT + ALND

SLN alone + WBRT SLN alone + WBRT 
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• Despite criticisms of this trial: 
• Major deviations in the protocol:  +SC Field: >20%; High Tangents:>50%; 

>10% did not get any WBRT
• Not powered to show statistically significant differences; incomplete accrual

• Nodal relapses very rare (<2%) & LR relapses similarly low (<7%) @ 10 yrs

• Findings strongly suggest in this Z0011 population:
• Irrespective of axillary adjuvant therapy (RT to axilla /completion ALND/no tx) 

axillary rec are rare
• This population does not warrant more aggressive axillary treatment
• ER negative dx (in and of itself)  should not be an indication for more aggressive 

axillary tx

ACOSOG Z0011 10 yr. Outcomes
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BINV-I:  
Principles of Radiation Therapy:



© National Comprehensive Cancer Network, Inc. 2021, All Rights Reserved. No part of this publication may be reproduced or transmitted in any other form or by any means, 
electronic or mechanical, without first obtaining written permission from NCCN®.

© 2021 National Comprehensive Cancer Network, Inc. All rights reserved. These guidelines and this illustration may not be reproduced in any form without the express written permission of NCCN®.  
To view the most recent and complete version of the NCCN Guidelines, go online to NCCN.org.



© National Comprehensive Cancer Network, Inc. 2021, All Rights Reserved. No part of this publication may be reproduced or transmitted in any other form or by any means, 
electronic or mechanical, without first obtaining written permission from NCCN®.

© 2021 National Comprehensive Cancer Network, Inc. All rights reserved. These guidelines and this illustration may not be reproduced in any form without the express written 
permission of NCCN®.  To view the most recent and complete version of the NCCN Guidelines, go online to NCCN.org.



© National Comprehensive Cancer Network, Inc. 2021, All Rights Reserved. No part of this publication may be reproduced or transmitted in any other form or by any means, 
electronic or mechanical, without first obtaining written permission from NCCN®.

Dose Volume Histogram

IM Nodes
IM Nodes
CTV 
Lung 
Heart
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ASTRO hWBRT Consensus 2011

Factor 2011 Guideline 2018 Guideline

Age  >50 years  Any

Stage T1 or T2, N0 Any, provided only WBRT

Chemotherapy No Yes 

Dose homogeneity +/‐ 7% of the central axis Volume >105% should be 
minimized

Almost all patient receiving WBRT alone (without regional nodal radiation) 
are eligible for moderately hWBRT

Smith B, Int J Radiat Bio Phy 2011 Smith B, PRO, 2018
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FAST Trial (CRUKE/04/015)

age >50
s/p BCS

Invasive BC
<3cm, pN0 

Primary  Cosmesis End‐point:
3‐yr physician assessed moderate to severe breast 
adverse effects:

Pts requiring PMRT, 
RNI, boost or 

chemotherapy were 
ineligible 

FAST Trial 

Agarwal, et al. Radiother Oncol. 2011 Jul;100(1):93-100
Brunt AM, et al JCO July 2020 
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Brunt AM, et al JCO July 2020 

Mod/Marked Br Shrinkage Mod/Marked Br Edema

Mod/Marked Br Induration 

10 Year Cum
LR 1.3%

FAST Trial: 10 yr. Follow-up 
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FAST Forward Trial

40 Gy in 15
(2.67 Gy fx) 

27 Gy in 5
(5.4 Gy fx)

26 Gy in 5
(5.2 Gy fx)

‐Invasive cancers 
‐Age >18 years 
‐(pT1–3, pN0–1)
‐BCT or 
Mastectomy
‐chemotherapy 
allowed (NAC or 
adjuvant)

• Breast or CW
• Protocol mandated 3D‐CT planning

Brunt AM, et al Lancet April 2020 

Dose constraints (5 fx):
PTV:  95% of PTV should get 95% prescribed dose
V 8 Gy ipsilateral lung: <15%
V 7 Gy heart:  <5 %  and V 1,5 Gy heart:  < 30%
Dmax of < 110% 

FAST-Forward Trial: 5 yr Follow-up 
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• Local relapse:  Non-inferiority bt 3 arms
• No detectable dose response bt 26 Gy and 27 Gy arms
• Patient & clinician-assessed normal tissue effects:

• 26 Gy/5.2 Gy fx = 40 Gy/15
• 26 Gy/5.2 Gy fx better than 27 Gy/5.4 Gy
• 26Gy less mod/severe toxicity

Brunt AM, et al Lancet April 2020 

FAST-Forward Trial: 5 yr. Outcomes 
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•For patients who require a more limited number of treatment visits for WBRT delivery, ultra-hypofractionated WBRT of 28.5 Gy delivered as 



© National Comprehensive Cancer Network, Inc. 2021, All Rights Reserved. No part of this publication may be reproduced or transmitted in any other form or by any means, 
electronic or mechanical, without first obtaining written permission from NCCN®.

© 2021 National Comprehensive Cancer Network, Inc. All rights reserved. These guidelines and this illustration may not be reproduced in any form without the express written permission of NCCN®.  
To view the most recent and complete version of the NCCN Guidelines, go online to NCCN.org.



© National Comprehensive Cancer Network, Inc. 2021, All Rights Reserved. No part of this publication may be reproduced or transmitted in any other form or by any means, 
electronic or mechanical, without first obtaining written permission from NCCN®.

© 2021 National Comprehensive Cancer Network, Inc. All rights reserved. These guidelines and this illustration may not be reproduced in any form without the express written 
permission of NCCN®.  To view the most recent and complete version of the NCCN Guidelines, go online to NCCN.org.



© National Comprehensive Cancer Network, Inc. 2021, All Rights Reserved. No part of this publication may be reproduced or transmitted in any other form or by any means, 
electronic or mechanical, without first obtaining written permission from NCCN®.

© 2021 National Comprehensive Cancer Network, Inc. All rights reserved. These guidelines and this illustration may not be reproduced in any form without the express written permission of NCCN®.  
To view the most recent and complete version of the NCCN Guidelines, go online to NCCN.org.



© National Comprehensive Cancer Network, Inc. 2021, All Rights Reserved. No part of this publication may be reproduced or transmitted in any other form or by any means, 
electronic or mechanical, without first obtaining written permission from NCCN®.

Multiple Breast Atlases Available to Contour 
Nodes at Risk
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ASTRO APBI Consensus “Suitable” 2009 vs. 2016 Criteria 

Factor 2009 Guideline 2016 Guideline
Age  >60 years  >50
Margins Negative by at least 2mm Negative by at least 2mm
Stage T1 only T1 or Tis 

Histology IDC IDC
LVI No  No
DCIS Not Allowed If following criteria are met:

• Screen detected 
• GI or GII
• Size <2.5 cm
• Margins >3mm

Smith B,Int J Radiat Bio Phy 2011 Correa PRO, 2016
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Florence APBI-IMRT Trial:  10 yr Follow-up 

Meattini, I 2020 JCO 

N=520 
WBRT (50 Gy) 

APBI‐IMRT 
(30 Gy/6 Gy qod)

Primary Endpoints:
• IBTR

ASTRO Risk class

suitable  133 (51.2)  113 (43.5)

cautionary  74 (28.5)  79 (30.4)

unsuitable  53 (20.3)  68 (26.1))

Treatment Details:  
• Co‐planar VMAT/IMRT plan
• ~2‐cm around surgical clips 
• 5 step and shoot fields 

***SAVE Image of treatment fields 
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Florence APBI-IMRT Trial 10 yr. 

Very low risk <5% for IBTR, LRR and DM in both arms
No difference in cosmetic outcomes
Benefits of this regimen:
• Once per day, every other day x 5  (others are BID)
• Some data suggest EBRT-based APBI have suggest worse cosmetic outcomes delivered BID
• QOD-no difference in cosmesis at 10 years

Meattini, I 2020 JCO 
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IMPORT-Low Trial 

36Gy /40Gy Reduced dose 

40 Gy/15  Whole Breast RT

40 Gy/15  Partial Breast RT

Coles, C 2017 Lancet
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IMPORT-Low Trial 

36Gy /40Gy Reduced dose 

40 Gy/15  Whole Breast RT

40 Gy/15  Partial Breast RT

Coles, C 2017 Lancet
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RAPID NSABP B-39

10-year cumulative outcomes IBTR:

APBI:  external beam
single-entry catheter
multi-entry catheter techniques

4.6%  APBI vs. 3.9% cf WBRT  
Not non-inferior 

Not worse cosmetic outcomes 
w/EBRT APBI 

8-year cumulative results:  

APBI:  strictly external beam

3.0% APBI  vs. 2.8% WBRT  
non-inferior 

Worse cosmetic outcomes with EBRT 

Vicini F,  2019 Lancet Whelan T,  2019 Lancet 
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