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Breast Surgery Updates



Breast conservation: NSABP B-06

Clinical Tumor Size 

≤ 4.0 cm

Total 

Mastectomy

+ ALND
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Clinical Nodal Status

Clinical Tumor Size

Lumpectomy

+ ALND

Lumpectomy

+ ALND + XRT

• All patients with histologically positive axillary lymph nodes received melphalan + 5-FU

• Total mastectomy performed in event of ipsilateral breast tumor recurrence

1976-1984



Breast conservation: NSABP B-06

Fisher B. N Engl J Med 2002



Breast 

conservation

▪ Superior to 

mastectomy?
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Interpretation

▪ BCT is not superior, but certainly equal in 

contemporary practice

▪ Radiation improves survival for TNBC



Breast conservation for multiple 

ipsilateral tumors



Impact of Breast Conservation Therapy on Local 

Recurrence in Patients with Multiple Ipsilateral 

Breast Cancer – Results from ACOSOG Z11102 

(Alliance)

Judy C. Boughey, Kari M. Rosenkranz, Karla V. Ballman, Linda McCall, Bruce G. Haffty, 

Laurie W. Cuttino, Charlotte D. Kubicky, H. Carisa Le-Petross, Armando E. Giuliano,  

Kimberly J. Van Zee, Kelly K. Hunt, Olwen M. Hahn, Lisa A. Carey, Ann H. Partridge

San Antonio Breast Cancer Symposium®, December 6-10, 2022



Background - MIBC

▪ Increased diagnosis of multiple ipsilateral breast cancer (MIBC)

▪ Improved imaging, increased use of breast MRI

▪ Historical, retrospective studies showing high rates of local regional 

recurrence with BCT

San Antonio Breast Cancer Symposium®, December 6-10, 2022

Primary 

Author of 

Study

Surgical Years

Number of 

Patients

(n)

Median 

Follow-up 

(Months)

Number of 

Recurrences Outcome

Leopold 1968-1981 10 64 4 NA

Kurtz 1975-1983 61 71 15 NA

Wilson
Prior to 

12/1988
13 71 3 6-year LRR: 25%

Many surgeons recommend mastectomy



Inclusion Criteria

▪ Women age ≥40

▪ 2 or 3 foci of breast cancer

▪ At least one foci of invasive 

disease

▪ ≥ 2 cm normal tissue between 

lesions

▪ No more than 2 quadrants with 

disease

▪ cN0 or cN1 disease

Exclusion Criteria

▪ Focus of disease >5cm on 

imaging

▪ Bilateral breast cancer

▪ Prior ipsilateral breast cancer

▪ Known BRCA 1/2 mutations

▪ Neoadjuvant therapy

▪ Men

San Antonio Breast Cancer Symposium®, December 6-10, 2022

Z11102 - Prospective single arm phase II trial to evaluate 

breast conservation in women with two or three lesions 

in the breast



Registration

Breast conservation surgery

Lumpectomy with nodal staging

Follow Up

Every 6 months until 5 years after the end of WBI

San Antonio Breast Cancer Symposium®, December 6-10, 2022

Radiation therapy

Whole breast irradiation (WBI)

Systemic therapy

At discretion of medical oncologist

Regional nodal irradiation (RNI) at 
physician discretion

Recommend endocrine therapy for 
patients with ER positive and/or 

PR positive tumors

Adjuvant chemotherapy at physician 
discretion



Z11102 Secondary Objectives

▪ Rate of conversion to mastectomy 
7.1% (14 patients converted due to positive margins)

67.6% achieved margin-negative excision in a single operation

▪ Cosmetic outcome 

PRO - good or excellent in 70.6% at 2 years

▪ Adherence to protocol directed radiation

Increasing radiation boost volume associated with acute dermatitis, but 

not associated with worse overall cosmesis

Rosenkranz et al. Ann Surg Oncol. 2018 Oct;25(10):2858-2866

Rosenkranz et al. Ann Surg Oncol. 2020 Nov;27(12):4650-4661

Cuttino et al. Int J Radiat Oncol Biol Phys. 2022 Mar 1;112(3):636-642

San Antonio Breast Cancer Symposium®, December 6-10, 2022



Z11102 Primary Objective

To assess the local recurrence (LR) rate with breast 

conservation in patients with multiple ipsilateral breast cancer 

(MIBC)

San Antonio Breast Cancer Symposium®, December 6-10, 2022

Acceptable 5-year LR rate for BCT was defined as 

less than 8%



270 total patients enrolled

66 not evaluable for primary endpoint

34 ineligible

14 converted to mastectomy

2 unable to achieve negative margins

16 withdrew consent prior to first follow up

204 patients evaluable for primary endpoint

Amended in 2015 to:

• Allow enrollment of 

patients without MRI 

• Allow post-surgical 

enrollment of patients 

with BCS for MIBC

San Antonio Breast Cancer Symposium®, December 6-10, 2022

July 2012 - August 2016

78 sites enrolled patients



San Antonio Breast Cancer Symposium®, December 6-10, 2022

3.1% 

(95% CI: 

1.3 - 6.4) 

6 out of 204 patients have developed LR 

4 ipsilateral breast, 1 skin and 1 chest wall



Breast MRI

▪ Initially required, 2015 amended to allow 

patients without MRI

▪ 189 patients (92.6%) had MRI, 15 patients 

(7.4%) no MRI

▪ Local Recurrence 

▪ 3/189 with MRI and 3/15 without MRI 

Estimated 5-year LR (95%CI) HR (95% CI) P value

Breast MRI (n=189) 1.7 (0.6 – 5.2) 1.00 (ref)
0.002

No Breast MRI (n=15) 22.6 (7.9 – 55.1) 13.5 (2.7 – 66.9)

San Antonio Breast Cancer Symposium®, December 6-10, 2022



Endocrine Therapy

▪ 195 patients with at least 1 ER+ lesion

Characteristic
Estimated 5-year  

LR (95%CI)

# of patients with 

local recurrence
HR (95% CI) P value

Adjuvant Endocrine 

Therapy (n=175)

1.9 

(1.0 – 5.6)
3

1.0 

(ref)

0.025

No Adjuvant Endocrine 

Therapy (n=20)

12.5 

(3.3 – 41.5)
2

7.7 

(1.3 – 46.3)



Conclusions

▪ Multiple ipsilateral lumpectomy (followed 

by whole breast radiation plus boosts to the 

lumpectomy cavities) is reasonable
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Tumor 

biology
LR 5-yr est LR 95% CI

ER+/HER2- 4/167 2.6% 1.0-6.8

HER2+ 0/23 NE NE

ER-/HER2- 1/10 10.0% 1.5-52.7

LR by tumor biology

*1 of the events was in a patient missing tumor 

biology information

San Antonio Breast Cancer Symposium®, December 6-10, 2022



Potential application?

DAPHNe

▪ 97 patients treated with neoadjuvant THP 

▪ 92 without additional pre-operative therapy

▪ Patients and providers accepted a de-escalated 

regimen without additional cytotoxic therapy if 

pCR was achieved

▪ BCT rates among the 92 treated with THP alone

Waks NPJ Breast 2022



DAPHNe

Characteristic N= 53

Potential for tumor downsizing and BCT 28(52.8%)

Tumor to breast size ratio 24(45.2%)

Nipple retraction 2(3.8%)

Tumor location 2(3.8%)

Contraindication to BCT 25(47.2%)

Multifocal/multicentric disease 16(30.2%)

Extensive calcifications 7(13.2%)

Contraindication to radiation 2(3.8%)

Weiss JACS in revisions



Weiss JACS in revisions



Weiss JACS in revisions



Implications

▪ THP alone does not seem to negatively 

impact BCT

▪ Although Z11102 was upfront surgery 

setting (NAC-treated patients excluded), 

may consider multiple lumpectomy for 

patients with multifocal tumors and high 

pCR rates 





Axillary Surgery Updates



Axillary surgery after NAC

Historical Perspective

▪ NAC can downstage the axilla 

▪ NSABP B-18 and B-27

> 80% nodal 

clinical response 

rate

> 40% nodal 

pathologic 

complete 

response rate



NSABP B-27

▪ Some patients SLNB →

ALND 

▪ Identification of sentinel 

node: 84.8%

▪ FN rate 10.7% (15/70)

▪ Several large clinical trials 

subsequently examined SLNB 

for patients who presented 

with cN1 disease but 

converted to cN0 after NAC 

Slide adapted from B. Hilty Mamounas JCO 2005



ACOSOG Z1071

T1-4 N1-2 invasive breast cancer
(pretreatment axillary ultrasound with FNA or core biopsy 

documenting axillary metastases)

↓
REGISTER

↓
Neoadjuvant Chemotherapy

(stratify patients by age, stage and number of cycles and 

type of chemotherapy)

↓
REGISTER

↓
SLN and ALND

Boughey JAMA 2013



ACOSOG Z1071

SLN identification rate

Patients N
SLN 

identified

SLN 

identification 

rate (%)

CI

All patients 689 639 92.7 90.5 - 94.6

cN1 651 605 92.9 90.7 - 94.8

cN2 38 34 89.5 75.2 - 97.1

Boughey JAMA 2013



ACOSOG Z1071

False negative rate (FNR)

Slide courtesy of K Hunt Boughey JAMA 2013

FNR among patients with cN1 disease and at least 2 SLNs 

examined

FNR = 

310 patients had residual nodal disease 

39 of these patients had negative SLNs

FNR = 12.6%

# pts SLN - / ALND +

Total # pts SLN + or ALND +



SLNB for patients who presented 

with cN1 disease but converted to 

cN0 after NAC 

▪ Largely negative trials! 

▪ FNR >10%

Identification rate False negative rate

NSABP B-27, 2005 85% 10.7%

GANEA 1, 2009 81.5% 15%

ACOSOG Z1071, 2013 92.9% 12.6%

SENTINA (Arm C), 2013 80.1% 14.2%

SN FNAC, 2015 87.6% 9.6%

Mamounas JCO 2005, Classe JCO 2009, Boughey JAMA 

2013, Kuehn Lancet Oncol 2013, Boileau JCO 2015



10% FNR

▪ Somewhat arbitrary acceptable cutoff 

▪ B-32 = 10%

▪ Only SN FNAC (with IHC) met this cutoff

▪ 8.4% overall population

▪ Community was committed to decreasing 

morbidity and adopting SLNB in this 

setting



ACOSOG Z1071

Technical factors

310 patients p Value

Mapping Agent

Blue dye only

Radiolabeled colloid only

Both blue dye and

radiolabeled colloid

2/9 (22.2%)

10/50 (20.0%)

27/251 (10.8%)

p=0.05

Number of SLN Examined

2

≥3

19/90 (21.1%)

20/220 (9.1%) p=0.007

Clinical T Stage

T0, Tis, T1, T2

T3, T4

32/225 (14.2%)

7/85 (8.2%) p=0.18

Slide courtesy of K Hunt Boughey et al. JAMA 2013



Method Study FNR

Mapping agent Z1071 Single 20.3%                      

Dual 10.8%

SENTINA Single 16%

Dual 8.6%

SN FNAC Single 16%

Dual 5.2%

Number of lymph nodes obtained Z1071 2 nodes 21.1%                                 

3 or more 9.1%

SENTINA 1 node 24.3%

2 nodes 18.5%

3 or more 7.3%

SN FNAC 1 node 18.2%

2 nodes 4.9%

Pathologic Evaluation Z1071 H&E 11.3%

IHC 8.7%

SN FNAC H&E 13.3%

IHC 8.4%

Localization/ identification of the clipped node Z1071 6.8%

Boughey et al. Ann Surg 2015; Kuehn et al Lancet Oncol 2013;

Boileau et al JCO 2015; Boughey et al. Ann Surg 2016



Study Years N Median 

Follow-up

Axillary 

recurrence

Distant recurrence Special notes

Milan 2000-2010 70

123

61 months

9.2 years

0

2 (1.6%)

12.8% (absolute)

10.6% (absolute)

-No tracer 

requirement

-Required only 1 

SLN obtained

-74.3% had < 3 

SLNs obtained

Mayo 2009-2019 159 34 months 1 (0.6%) NR
-Required only 1 

SLN obtained

McGill 2013-2018 60 36 months 0 13.7% (5-yr)
-Required dual 

tracer

-Median of 4 

SLNs obtained

MSKCC 2013-2019 234 40 months 1 (0.4%) 6.1% (4-yr)
-Required dual 

tracer

-At least 3 SLNs 

obtained in all 

patients

N= patients who presented with pretreatment cN1 disease, were pN0 and treated with SLNB alone

Galimberti EJSO 2016; Kahler-Ribeiro-Fontana EJSO 2021; 

Piltin ASO 2020; Wong ASO 2020; Barrio JAMA Oncol 2021 
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Ways to optimize SLNB after 

NAC



“TAD”

▪ Targeted Axillary Dissection (TAD)

▪ Retrieving the clipped lymph node and performing SLNB

▪ Clipped node is not the SLN 23% of the time

▪ Only factor associated with clipped node NOT retrieved as 

a SLN was ≥4 abnormal nodes on ultrasound (41% of the 

time vs 17% of the time if 1-3 nodes abnormal, P=.004)

▪ No difference by tumor subtype – sample size issue ?

Caudle et al. JCO 2016



Clipping and ensuring the clipped, 

biopsy-proven lymph node is removed 

with SLNB provides the lowest FNR

Study FNR

Localization/ 

identification of the 

clipped node

ACOSOG Z1071 6.8% (95% CI 1.9%-16.5%)

MARI* 7%    (95% CI 2%-16%)

TAD@ 2%    (95% CI 0.05%-10.7%)

RISAS@ 3.5% (95% CI 1.38%-7.16%)

Boughey Ann Surg 2016, Donker Ann Surg 2015; Caudle 

JCO 2016; Simons SABCS 2020

*included removing the clipped node only @included removing the clipped node and performing SLNB



Debate around “TAD”

▪ Without a doubt, TAD is the most accurate 

way to determine nodal status after NAC 

(provides the lower FNR)

▪ But what FNR corresponds to a change in 

management? What FNR is needed for 

acceptable or better oncological outcomes???



DFCI Experience



Weiss et al. ASO 2022



DFCI Experience

▪ cLN was a non-SLN 19% of the time 

overall

▪ Only once did the cLN pathology change 

management

▪ HR+ patient – ALND, but radiation and 

systemic therapy recommendations did not 

change

Weiss et al. ASO 2022



Debate around “TAD”

▪ Without a doubt, TAD is the most accurate 

way to determine nodal status after NAC 

(provides the lower FNR)

▪ But what FNR corresponds to a change in 

management? What FNR is needed for 

acceptable or better oncological outcomes???



The OPBC-04/EUBREAST-06/OMA Study
Oncological Outcomes Following Sentinel Lymph Node Biopsy (SLNB) or Targeted 

Axillary Dissection (TAD) in Breast Cancer Patients Downstaging From Node Positive 

To Node Negative with Neoadjuvant Chemotherapy

Giacomo Montagna, MD, MPH, Mary Mrdutt, MD, Susie X. Sun, MD, Callie Hlavin, MD, Emilia Diego, MD, Stephanie M. Wong, MD, MPH, Andrea V. Barrio, 

MD, Astrid Botty, MD, Neslihan Cabioglu, MD, PhD, Varadan Sevilimedu, MBBS, DrPH, Laura Rosenberger, MD, MS, Shelley Hwang, M D, Abigail Ingham, 

MBchB, Bärbel Papassotiropoulos, MD, Bich Doan Nguyen-Sträuli, MD, Christian Kurzeder, MD, Danilo Diaz Aybar, MD, Denise Vorburger, MD, Dieter Michael 

Matlac, MD, Edvin Ostapenko, MD, Fabian Riedel, MD, Florian Fitzal, MD, Francesco Meani, MD, Franziska Fick, MD, Jaqueline Sagasser, MD, Jörg Heil MD, 

PhD, Hasan Karanlık, MD, Konstantin J. Dedes, MD, Laszlo Romics, MD, PhD, Maggie Banys-Paluchowski, MD, PhD, Mahmut Muslumanoglu, MD, Maria Del 

Rosario Cueva Perez, MD, Marcelo Chavez Diaz, MD, Martin Heidinger, MD, Mathias K. Fehr, MD, Mattea Reinisch, MD, Mustafa Tukenmez, MD, Nadia Maggi, 

MD, Nicola Rocco, MD, PhD, Nina Ditsch, MD, Oreste Davide Gentilini, MD, Regis R. Paulinelli, MD, PhD, Sebastian Sole Zarhi, MD, Sherko Kümmel, MD, PhD, 

Simona Bruzas, MD, Simona di Lascio, MD, Tamara Parissenti, MD, Tanya L. Hoskin, MS, Uwe Güth, MD, Valentina Ovalle, MD, Christoph Tausch, MD, Henry 

M. Kuerer, MD, PhD, Abigail S. Caudle, MD, Jean-Francois Boileau, MD, MSc, Judy C. Boughey, MD, Thorsten Kühn, MD, PhD, Monica M orrow, MD and Walter 

P. Weber, MD

San Antonio Breast Cancer Symposium®, December 6-10, 2022



Inclusion criteria 

• T1-4

• Biopsy-proven nodal metastases (N1-3)

• Nodal pathologic complete response (pCR) 

• SLNB performed with dual-tracer mapping or

• TAD (image-guided localization of the sampled node in combination with the SLNB 

procedure with or without dual mapping) 

• A minimum of 10 cases per institution 

Exclusion criteria 

• ALND

• Inflammatory breast cancer 

• Stage IV

• < 1-year follow-up

Study Population

San Antonio Breast Cancer Symposium®, December 6-10, 2022
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666 SLNB 

Flow Diagram 

San Antonio Breast Cancer Symposium®, December 6-10, 2022

1282 T1-4 biopsy-proven N1-3 breast cancers (April 2013-December 2020)

138 Excluded

63 Follow-up < 1 year

4 Had ALND

1 Inflammatory breast cancer

1 Stage IV

2 Unknown adjuvant therapy 

16 not biopsy proven N+ 

50 non-consecutive

478 TAD

1144 consecutive cases included

• Dual-tracer mapping: 666 (100%)

• Clip placement: 150/666 (23%)

• Clipped node removed (without localization): 

129/150 (86%)

• Median follow-up: 4.2 years 

• Dual-tracer mapping: not required (78%)

• Clipped node removed: 466/478 (99%)   

• Localization technique

- Radioactive seed: 343/478 (72%)

- Wire: 115/478 (24%)

- Ultrasound: 11/478 (2.3%)

- Other (Magseed, tattoo and wire, 

seed and wire): 9/478 (1.9%) 

• Median follow-up: 2.7 years



Any Axillary Recurrence

San Antonio Breast Cancer Symposium®, December 6-10, 2022

3-year rate 

0.65% 

(95%CI 0.29-1.3%)

5-year rate 

1.0% 

(95%CI 0.49-2.0%)



Any Axillary Recurrence (TAD vs SLNB)

San Antonio Breast Cancer Symposium®, December 6-10, 2022

3-year rate of any axillary recurrence TAD vs SLNB

(0.5% vs 0.8%, p = 0.55)

TAD
SLNB

There were 2 isolated 

axillary recurrences in each group



Locoregional Recurrence

San Antonio Breast Cancer Symposium®, December 6-10, 2022

3-year rate 

1.5% 

(95% CI 0.83-2.4%)

5-year rate 

2.7% 

(95% CI 1.6-4.1%)



Locoregional Recurrence (TAD vs SLNB)

San Antonio Breast Cancer Symposium®, December 6-10, 2022

SLNB
TAD

Locoregional recurrence rates at 3 years

did not differ between patients treated 

with TAD or SLNB (0.8% vs 1.9%, p = 0.19)



Any Invasive Recurrence
(Locoregional or Distant)

San Antonio Breast Cancer Symposium®, December 6-10, 2022

3-year rate 

7.5%

(95% CI 5.9-9.3%)

5-year rate 

10%

(95% CI 8.3-13%)



Any Invasive Recurrence (TAD vs SLNB)

San Antonio Breast Cancer Symposium®, December 6-10, 2022

Invasive recurrence rates at 3 years 

did not differ between TAD and SLNB 

(7.3% vs 7.8%, p = 0.60)

SLNB

TAD



Other ways to optimize SLNB 

after NAC





Implications

▪ Forthcoming systemic therapy de-escalation 

trials, SOC algorithms 

▪ Consider re-biopsy if suspicious lymph 

nodes after NAC 

▪ If positive, consider additional therapy 



Tailoring therapy

▪ Overall goal

▪ Omission of ALND

AND

▪ Safe de-escalation of cytotoxic therapies, then 

escalate if poor response

▪ Systemic therapy is often dependent on 

surgical findings



▪ “Axillary node debulking”, followed by 

RNI vs ALND+RNI

▪ N=297 upfront surgery patients; N=143 

NAC



Implications

▪ Further clinical trials testing omission of 

ALND (upfront surgery setting)

PI: Weiss, in development



Thank you!

anna_weiss@urmc.rochester.edu


