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MAMMOGRAPHY
Mammography

Appropriate	in	evaluating	a	problem	in	any	women	over	30
ACR	AND	ACS recommends	screening	mammography	to	start	at	age	40	and	annually	
thereafter

Diagnostic	Mammogram
Any	palpable	mass,	abnormal	mammogram,	h/o	cancer
Family	history	of	breast	cancer	

10	years	less	than	the	age	at	which	first-degree	relative	was	diagnosed	with	breast	cancer



What is Breast Tomosynthesis?

• A method of imaging the breast in three dimensions 
(3D)

• Image slices are 1 mm thick

• Image slices high resolution: like mammograms
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Why Breast Tomosynthesis 
(3D mammography)?

• Tissue superimposition hides 
pathologies in 2D

• Tissue superimposition mimics 
pathologies in 2D
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3D Improves Visibility by Reducing 
Tissue Superimposition
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2D vs 3D
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Contrast Enhanced Mammography
• Contrast-enhanced mammography (CEM) combines conventional mammography with 

iodinated contrast material to improve cancer detection. 

• CEM has comparable performance to breast MRI without the added cost or time of 
conventional MRI protocols. 

• This technique may be useful for indications previously reserved for MRI such as :
• problem-solving,
• determining disease extent in patients with newly diagnosed cancer
• monitoring response to neoadjuvant therapy
• evaluating the post treatment breast for residual or recurrent disease 
• potentially screening in women at intermediate- or high-risk for breast cancer.
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Management of the 
Breast
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Treatment of Breast Cancer
• Surgery:
• Lumpectomy vs. Mastectomy
• NSABP-06 trial

• Enrolled 1,257 patients : total mastectomy, lumpectomy alone, or 
lumpectomy plus radiation therapy.  

• Incidence of local recurrence was approximately 10% in those treated 
by mastectomy, 3% treated by lumpectomy and radiation therapy, and 
9% in those treated with lumpectomy alone.

• There has been no difference in disease-free survival.
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Disease-free Survival (Panel A), Distant-Disease-free Survival (Panel B), and Overall Survival 
(Panel C) among 589 Women Treated with Total Mastectomy, 634 Treated with Lumpectomy 

Alone, and 628 Treated with Lumpectomy plus Irradiation

Fisher, B. et al. N Engl J Med 2002;347:1233-1241



Wake Forest Baptist Health

TREATMENT OF BREAST CANCER

• Lumpectomy: surgeon must establish that the tissue removed in the 
operation has margins clear of cancer
• indicating that the cancer has been completely excised. 

• If the tissue removed does not have clear margins, then further 
operations to remove more tissue may be necessary. 
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SSO and ASTRO Guidelines
• ‘Negative Margin’ = no tumor at 
ink for invasive breast cancer
•2 mm for DCIS
Wider margins do not impact 
• Local recurrence
• Survival
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Does resection of routine cavity shave margins result in lower positive margin and re-excision rates in patients with 
stage 0-III breast cancer?: results from a prospective multicenter randomized clinical trial

Elisabeth Dupont, Theodore Tsangaris, Carlos Garcia-Cantu, Marissa Howard-McNatt, Akiko Chiba, Adam C. Berger, Edward A. Levine, Jennifer S. Gass, Kristalyn Gallagher, Sharon S. Lum, Ricardo D. Martinez, Alliric I. Willis, Sonali V. Pandya, Eric A Brown, Andrew Fenton, Amanda Mendiola, 
Mary Murray, Naveenraj L. Solomon, Maheswari Senthil, David W. Ollila, David Edmonson, Melissa Lazar, Jukes P. Namm, Fangyong Li, Meghan Butler, Noreen E. McGowan, Maria E Herrera, Yoana P. Avitan, Brian Yoder, Laura L. Walters, Tara McPartland, and Anees B. Chagpar

Background

Schema

• Breast cancer is the leading malignancy affecting women
• Most will opt for breast conserving surgery with partial mastectomy for treatment
• 20-40% will have positive margins after initial surgery, mandating re-excision
• Single center studies have demonstrated that resection of cavity shave margins halves 

the rate of positive margins and re-excision in breast cancer patients undergoing partial 
mastectomy.  

• Some have argued that these findings may not be generalizable, especially for 
surgeons who take selective margins, use oncoplastic techniques and/or have a 
positive margin rate < 25%

• We sought to determine, in a prospective multicenter randomized controlled 
trial, if these findings were externally generalizable across practice settings.

Results
• The SHAVE trial found a difference in positive margin rates of 19% in the “shave” 

arm vs. 34% in the “no shave” arm.  A sample size of 180 per arm would allow 
detection of the same difference with 90% power and a 0.05 two-sided 
significance.

• Between July 28, 2016 and April 13, 2018, 400 patients were enrolled in this trial. 
– Two patients (one in each arm) were found not to meet inclusion criteria after 

randomization; these were excluded, leaving 398 patients for analysis
• On final pathology, 117 patients (29.4%) had invasive disease, 73 (18.3%) had 

DCIS, and 179 (45.0%) had both.  
– Twenty-nine (7.3%) patients had no further disease at the time of final pathology, 

either due to pathologic complete response to neoadjuvant chemotherapy (n=14) or 
because all disease was removed on core needle biopsy (n=15).  

• Median invasive tumor size was 1·2 cm (range, 0·1 to 8·0).  
• Of cases with DCIS alone, the median extent was 1·0 cm (range, 0·1 to 6·4).  
• Groups were well-matched in terms of baseline characteristics: Study Endpoints

• Final positive margin rate
– By study protocol: tumor at ink for invasive disease; < 2mm for DCIS
– Also analyzed by guidelines which define patients with DCIS within 2 mm of 

edge as margin negative if there is concomitant invasive cancer with no 
extensive intraductal component, and no malignant cells at ink

• Volume of tissue excised
– Calculated as length x width x height of tissue removed (including margins)

• Long-term outcomes:
– Cosmetic outcome and quality of life (each measured at 1- and 5- years)
– 5-year local recurrence ra te  

• Positive Margin Rate:
– After randomization 92 patients (23·1%) had a final positive margin 

defined as invasive cancer at ink and/or DCIS within 2 mm of the 
resected edge

• 31 (33·7%) had a margin involving invasive cancer, 54 (50·7%) had 
DCIS within 2 mm, and 7 (7·6%) had both.  

– Patients in the “shave” group had a significantly lower positive 
margin rate after randomization than those in the “no shave” group 
(19/197 (9·6%) vs. 73/201 (36·3%), p<0.001). 

• Re-excision Rate:
– Of the 92 patients who had a positive final margin per protocol, 61 

(66·3%) underwent a re-excision.
– Patients randomized to the “shave” arm were significantly 

less likely to have a re-excision than those randomized to 
the “no shave” arm (17/197 (8·6%) vs. 47/201 (23·4%), 
p<0.001). 

– Four patients, all in the “no shave” group, required a second re-
excision for margin clearance; two of these required a 
mastectomy (p<0·001 compared to the “shave” group).

• Volume Excised:
– The median total volume of tissue resected was significantly 

greater in patients randomized to the “shave” arm compared 
to the “no shave” arm (100·6 cm3 vs. 73·3 cm3, respectively, 
p<0·001).

Conclusions
• This multicenter trial demonstrates that, in patients with stage 0-III 

breast cancer undergoing breast conserving surgery, resection of 
CSM reduces the positive margin rate by nearly 75% and the re-
excision rate by nearly two-thirds.  

• These findings hold across institutions with various practice 
settings, and surgeons varying in operative technique and a priori
margin positivity rate. 

Characteristic
Shave 
(n=197) No Shave (n=201)

Median age (range; yrs) 67 (36-94) 64 (29-89)
Race – no. (%)*

White
Black
Asian
Other

173 (87·8)
20 (10·2)
2 (1·0)
2 (1·0)

164 (81·6)
33 (16·4)
2 (1·0)
2 (1·0)

Hispanic ethnic group – no./total no. (%)* 28/194 (14·4) 32/199 (16·1)
Palpable tumor – no. (%) 57 (28·9) 56 (27·9)
Clinical stage – no. (%)

0
I
II
III

39 (19·8)
130 (66·0)
27 (13·7)
1 (0·5)

34 (16·9)
149 (74·1)
16 (8·0)
2 (1·0)

Median invasive tumor size (range; cm) 1·3 (0·1-8·0) 1·2 (0·1-7·5)
Invasive histologic subtype – no./total no. (%)

Ductal
Lobular
Mucinous
Other

125/143 (87·4)
15/143 (10·5)
2/143 (1·4)
1/143 (0·7)

137/152 (90·1)
13/152 (8·6)
2/152 (1·3)
0/152 (0)

Node-positive disease – no./total no. (%) 24/147 (16·3) 16/151 (10·6)
Extensive intraductal component – no./total no. (%) 23/90 (25·6) 34/89 (38·2)
Median DCIS size (range; cm) 1·0 (0·1-6·4) 1·0 (0·1-5·5)
Neoadjuvant chemotherapy – no. (%) 15 (7·6) 19 (9·5)
No residual disease – no. (%) 14 (7·1) 15 (7·5)
Selective margins taken prior to randomization – no. (%) 97 (49·2) 133 (66·2)

Median initial volume of tissue resected, including 
selective margins, before randomization (range; cm3) 60·8 (2·9-557·3) 73·3 (7·6-1038·8)
Positive margins before randomization – no. (%) 76 (38·6) 73 (36·3)

Per Protocol Per Guidelines
Characteristic Positive 

Margin
p-value Positive 

Margin
p-value

Randomization arm
Shave
No shave

19/197 (9·6)
73/201 (36·3)

<0·001
17/197 (8·6)
66/201 (32·8)

<0·001

Race – no. (%)*
White
Black
Asian
Other

81/337 (24·0)
10/53 (18·9)
1/4 (25·0)

0/4 (0)

0·586
74/337 (22·0)
9/53 (17·0)

0/4 (0)
0/4 (0)

0·343

Hispanic ethnic group 
Yes
No

14/60 (23·3)
78/333 (23·4)

0·266
12/60 (20·0)
71/333 (21·3)

0·300

Palpable tumor
Yes
No

30/113 (26·5)
62/285 (21·8)

0·356
27/113 (23·9)
56/285 (19·6)

0·342

Clinical stage 
0
I
II
III

20/73 (27·4)
60/279 (21·5)
12/43 (27·9)

0/3 (0)

0·355
20/73 (27·4)
53/279 (19·0)
10/43 (23·3)

0/3 (0)

0·271

Median invasive tumor size in 
greatest diameter – cm

1·5 0·022 1·6 0·025

Invasive histologic subtype
Ductal
Lobular
Mucinous
Other

65/262 (24·8)
7/28 (25·0)

0/4 (0)
0/1 (0)

0·419
57/262 (21·8)
6/28 (21·4)

0/4 (0)
0/1 (0)

0·489

Presence of DCIS
Yes
No 73/252 (29·0)

19/146 (13·0)

<0·001

65/252 (25·8)
18/146 (12·3)

0·001

EIC
Yes
No

21/57 (36·8)
32/122 (26·2)

0·162
21/57 (36·8)
24/122 (19·7)

0·017

Neoadjuvant chemotherapy
Yes
No

6/34 (17·6)
86/364 (23·6)

0·527
6/34 (17·6)

77/364 (21·2)

0·826

Selective margins taken prior to 
randomization

Yes
No

46/230 (20·0)
46/168 (27·4)

0·093

42/230 (18·3)
41/168 (24·4)

0·169

On multivariate analysis controlling for the presence of DCIS and the size of 
invasive cancer, randomization to the “no shave” arm significantly increased the 
odds of a positive final margin (per protocol; OR=7·75; 95% CI: 3·86 – 15·58, 
p<0·001).

• Complication Rate:
– There was no significant difference in the postoperative 

complication rate between the “shave” and “no shave” arm (5/197 
(2.5%) vs. 2/201 (1·0%), respectively, p=0·280).  

• Oncoplastic Surgery/Complex Closure:
– Oncoplastic resection and/or complex wound closure was 

performed in 91 (22·9%) patients; equally distributed between the 
“shave” and “no shave” arms (23·4% vs. 22·4%, respectively, 
p=0·905).  

– The positive margin rate was significantly lower in the “shave” arm 
than the “no shave” arm, regardless of whether patients had an 
oncoplastic procedure/complex closure (6·5% vs. 37·8%, 
p<0·001) or not (10·6% vs. 37·8%, p<0·001). • Surgeons with low positive margin rates (<25%):

– Of the 26 surgeons who participated in this trial, three had a 
positive margin rate less than 25% prior to randomization.  

– When considering the 106 cases of these surgeons, resection of 
CSM still resulted in a 68% reduction in the positive margin rate 
(5·8% vs. 18·5%, in the “shave” vs. “no shave” groups).  

– Controlling for the presence of DCIS and invasive tumor size, 
patients who did not have CSM resected were significantly more 
likely to have positive final margins compared to those who did 
(OR: 9·42; 95% CI: 1·02-87·15, p=0·048) even for surgeons with 
low positive margin rates.

• Of the 76 patients in the “shave” arm who had a positive margin prior to randomization, further 
cancer was detected in 26 (34·2%) in the CSM specimen

• Of the 121 patients in the “shave” arm who had negative margins prior to randomization, 
cancer was found in the CSM in 17 (14·0%); all but two of these patients had this cancer 
excised with clear margins with the resection of CSM.
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STUDY SCHEMA



The academic core 
of Atrium Health

Results
400 patients were enrolled in

• 196 in the ‘‘shave’’ group and 200 in no shave group

• Groups were well matched at baseline for demographic and clinicopathologic factors
• Prior to randomization, positive margin rates were similar in the ‘‘shave’’ and ‘‘no shave’’ groups 

• After randomization, those in the ‘‘shave’’ group were significantly less
likely than those in the ‘‘no shave’’ group to have positive margins 9.7% vs. 36.0%, P < 0.001)

• Less likely to require re-excision or mastectomy for margin clearance 8.7%vs. 23 %, P < 0.001).
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Conclusion

• Resection of CSM significantly reduces positive margin and reexcision 
rates in patients undergoing PM.
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Patients Undergoing Breast Lumpectomy  (n= 109)

Intraoperative Randomization

Post-Operative Outcomes

20.7% had a positive margin after
taking  CSM

33.3% patients had a 
positive margin

CSM resulted in 65% 
reduction in the rate of a 
positive margin
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Management 
of the Axilla
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Sentinel Lymph Node Biopsy: History
• Prior to 2002 all women with breast cancer had an axillary 

dissection

• Sentinel Lymph Node biopsy has replaced ALND for women 
with invasive breast cancer and a clinically negative axilla
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Sentinel Lymph Node Biopsy:
Breast Cancer

• In 1992 Morton developed lymphatic mapping technique with 
blue dye for melanoma.

• 1993
• Krag first published report of SLNB in breast cancer using 

radioisotope and gamma probe.

• 1994
• Giuliano first reported the use of blue dye for SLN 

localization in breast cancer.
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SENTINEL LYMPH NODE BIOPSY

Lymph ducts of the breast 
usually drain to one lymph 
node first, before draining 
through the rest of the 
lymph nodes underneath 
the arm.
That first lymph node is 
called the sentinel lymph 
node.

• The sentinel lymph node 
is identified in one of 
two ways
• radioactive dye 

(technetium-labeled 
sulfur colloid) that can 
be measured by a hand 
held probe

• blue dye (isosulfan 
blue) that stains the 
lymph tissue a bright 
blue so it can be seen
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Sentinel Node Guidelines
• Clinically negative axilla

• Single T1-T2 primary invasive tumor

• Not done for DCIS except when performing a mastectomy.

• No inflammatory breast cancer
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Metastases in the Sentinel Lymph Node
• Two studies that have been practice changing in the management of the 

axilla:

• NSABP B-32

• ACOSOG Z0011
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ACOSOG Z0011 Inclusion Criteria

Eligibility

• Clinical T1 T2 N0 breast cancer, age >18

• H&E-detected metastases in SN (AJCC 
5thedition) 

• Lumpectomy with whole breast 
irradiation

• Adjuvant systemic therapy by choice

Ineligibility

• Partial Breast Radiation

• Metastases in SN detected by IHC

• Matted nodes

• 3 or more involved SN

• Neoadjuvant Chemotherapy

• Mastectomy
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Summary

• Clinical Practice changed in view of the Z0011 trial results.

• Completion axillary node dissection may safely be omitted in breast conservation 
surgery if:

• T1 and T2, clinically node negative patients
• Must have whole breast radiation
• Must have appropriate systemic therapy
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Older Patients
• Patients over the age of 70 do not have to routinely undergo sentinel lymph node biopsy 

if:
• Tumor is ER + and Her2 negative
• Tumor < 2 cm 
• All others should have SLN biopsy
• Discussion with some patients and in a multidisciplinary tumor board

35
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Management of the Axilla with 
Neoadjuvant Chemotherapy

36



Node-Positive Before Pre-op Chemo 
ACOSOG Z1071

T1-4 N1-2 invasive breast cancer
(Axillary ultrasound with FNA or core 

biopsy documenting axillary 
metastases)

↓
Neoadjuvant Chemotherapy

↓
SLN and ALND

Endpoint: Compare SLN pathology to 
the remaining axillary nodes (FNR)
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Clinically Node Positive
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Results ACOSOG Z1071
• The SLN identification rate was 92.9 percent. 
• In the patients in whom two or more SLNs were found, 40.9 % 

had a nodal pCR. 
• Metastases were identified in the ALND specimen in 39 patients 

with negative SLNs
• Therefore, the False Negative Rate was 12.6 %



The academic core 
of Atrium Health

• Is there another alternative in dealing with clinically and 
pathologically node positive patient?

• Yes
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• Patient’s who are clinically node positive can undergo 
neoadjuvant chemotherapy in attempts to down size the axilla.

• If they are clinically node negative after chemotherapy, a 
sentinel lymph node biopsy can be performed to evaluate the 
nodes.

• If the nodes are positive, than an axillary dissection is 
performed.
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Clinical Trial- A011202
• A randomized trial evaluating the role of axillary lymph node 

dissection in breast cancer patients (cT1-3& N1) who have a 
positive sentinel lymph node after neoadjuvant chemotherapy

• Goal to determine if radiation to the undissected axilla is not 
inferior to ALND + XRT

• Trial is closed to accrual
• Awaiting data



The academic core 
of Atrium Health

Positive Nodes after Pre-op Chemo 
Alliance A11202

Primary aim:  Determine 
whether axillary radiation alone 

is not inferior to ALND + 
radiation 

Chair: Judy Boughey

Clinical T1-T3, N1 Breast 
Cancer 

Neoadjuvant Chemotherapy; Clinically Node- Negative on Physical 
Exam after Treatment

Surgery with SLND and  Intraoperative  Pathologic 
Evaluation

Positive  SLN Negative   SLN

No Registration, 
Randomization

Intraoperative 
Registration, 

Randomization

Await Final  
Pathology

Arm 1:  ALND + 
Nodal RT

Arm 2:  Axillary and 
Nodal RT

Registration, 
Randomization

No Registration, 
Randomization

No SLN identified

Positive

Negative

N=2,918
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Adjuvant Therapy



45The Oncotype DX® Assay Uses a Genomic Approach 
to Predict Recurrence Risk and Response 

to Adjuvant Therapy

16 INFORMATIVE CANCER GENES AND 5 REFERENCE GENES

Paik S, et al. N Engl J Med. 2004;351:2817.

ER
PR

Bcl2
SCUBE2

GRB7
HER2

Ki-67
STK15

Survivin
Cyclin B1
MYBL2

Stromelysin 3
Cathepsin L2

GSTM1

CD68

BAG1

Beta-actin
GAPDH
RPLPO

GUS
TFRC

Estrogen Proliferation HER2 Invasion Others Reference

Risk category The Recurrence 
Score® value (0-100)

Low < 18

Intermediate 18-30

High ≥ 31



NSABP B-20: Only the Oncotype DX® Assay Is Prospectively Validated to 
Predict Benefit 

From Chemotherapy
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1.0
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0.8

0.7

0.6

0.5

0.4

0.3

0.2

0.1

2 4 6 8 10 120

4.4% absolute benefit 
from tamoxifen + 

chemotherapy

N Events

All Patients Tamoxifen + chemotherapy
Tamoxifen

424
227

33
31

P = 0.02

Recurrence 
Score 18-30

Tamoxifen + chemotherapy
Tamoxifen

89
45

9
4

P = 0.39

Recurrence 
Score <18

Tamoxifen + chemotherapy
Tamoxifen

218
135

8
4

P = 0.61

N Events

Recurrence 
Score ≥31

Tamoxifen + chemotherapy
Tamoxifen

117
47

13
18

P < 0.001

PATIENTS WITH HIGH 
RECURRENCE SCORE (RS)

28% absolute benefit from 
tamoxifen + chemotherapy

Paik S, et al. J Clin Oncol. 2006. 46



Albain KS, et al. Lancet Oncol. 2010; RS = recurrence score

SWOG 8814: Only the Oncotype DX® Assay Is Prospectively Validated to 
Predict Benefit 

From Chemotherapy
BREAST CANCER–SPECIFIC SURVIVAL BY TREATMENT

10-yr BCSS 
T: 92% vs CAF→T: 87%

0

25

50

75

100

0 2 4 6 8 10

Years since registration

CAF à T (n = 91, 10 events)
Tamoxifen (n = 55, 4 events)

Stratified log-rank 
P = 0.56 at 10 years

10-yr BCSS 
T: 70% vs CAF→T: 81%

0

25

50

75

100

0 2 4 6 8 10

Years since registration

CAF à T (n = 57, 10 events)
Tamoxifen (n = 46, 11 events)

Stratified log-rank 
P = 0.89 at 10 years

10-yr BCSS 
T: 54% vs CAF→T: 73%

0

25

50

75

100

0 2 4 6 8 10

Years since registration

CAF à T (n = 71, 18 events)
Tamoxifen (n = 47, 20 events)

Stratified log-rank 
P = 0.033 at 10 years

No benefit to CAF over time 
for low RS

Strong benefit to CAF over 
time for high RS

Low Risk
RS <18

Intermediate Risk
RS 18-30

High Risk
RS ≥31

47
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When Can Oncotype DX® Testing be Considered in 
Node-positive Early Stage Breast Cancer?

• Patients with micrometastases
• Patients with 1-3 positive nodes including:

– Patients with or without comorbidities who are at risk of chemotherapy toxicity 
or want to avoid chemotherapy

– Patients considering chemotherapy who want a reliable estimate of risk to help 
their decision
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Clinical Validation of the Oncotype DX® Assay 
in Node-positive Patients

1. Dowsett M, et al. J Clin Oncol. 2010;28:1829-1834.  3.  Mamounas EP, et al. Presented at ASCO Breast 2012. Abstract 1.
2. Goldstein LJ, et al. J Clin Oncol. 2008;26:4063-4071.  4.  Albain KS, et al. Lancet Oncol. 2010;11:55-65. 

Study Design Total N Nodal status Prognostic Predictive 

TransATAC1 Prospective;
tam vs AI 1231 Neg/Pos Yes N/A

ECOG 21972
Prospective;  

hormonal + AC vs 
AT

465 Neg/Pos Yes N/A

NSABP B-283 Prospective; 
tam + AC vs AC-P 1065 Pos Yes N/A

SWOG 88144 Prospective; 
tam ± chemo 367 Pos Yes

Yes
Recurrence Score® 

result predicts 
chemotherapy 

benefit
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The Oncotype DX® Report Provides Valuable 
Information Along a Continuum of ER+ Breast Cancer

• The Oncotype DX report 
provides valuable information 
on:
– Prognosis
– Predicted chemotherapy benefit
– Quantitative data on ER/PR/HER2

• Node-positive report contains 
an additional page with 
prognosis and predicted chemo 
benefit information specific to 
node-positive patients
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DESTINY-Breast 04 trial
• Metastatic Patients with Her 2 low  ( 1+ or 2+ and negative 

FISH)
• Randomly assigned to trastuzumab deruxtecan (T-DXd) vs. 

standard chemotherapy
• Patients with HER2-low and hormone receptor-positive cancer 

who received T-DXd versus standard chemotherapy, PFS nearly 
doubled (10.1 months versus 5.4 months) and significantly 
improved OS (23.9 months versus 17.5 months).
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DESTINY Trial
• The novel antibody-drug conjugate , T-DXd, links trastuzumab, 

a HER2 monoclonal antibody, to deruxtecan, a topoisomerase I 
inhibitor that interrupts DNA replication in cancer cells.

• “Should the standard of care for patients with HER2-low breast 
cancer change as a result of the data presented today from 
DESTINY-Breast04? My answer to you is ‘absolutely.’” —Dr. 
Patricia LoRusso

• May change the way pathology reports Her2 results



Wake Forest Baptist Health

THANK YOU!


