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What is the History?



Purpose of Axillary Evaluation

• To guide adjuvant therapy-
both systemic and radiation 
treatments

• Remove the disease to 
provide regional control

• Provide prognostic 
information



Two Traditional Axillary Surgical Options:

• 1) Sentinel Lymph Node Biopsy (SLNB)

• 2) Axillary Node Dissection 



Challenges of Axillary Dissection

• 1) Eventual development of arm lymphedema (up to 25%)

• 2) Impact: limited arm mobility, pain, sensation of heaviness, numbness, 
negative self-perception of body image, emotional distress, impact on 
employment, increased health care costs, etc. 



Non-Operative Detection of Axillary Metastasis

Modality
• PE + Mammo 
• MRI 
• PET 
• Axillary U/S 
• U/S + needle biopsy

Sensitivity
• 21-40% 
• 36-78% 
• 50-70% 
• 40-85% 
• 42-68%

There are No Biologic Predictors of Nodal Metastasis



Sentinel Node Biopsy (SNB): 
No Axillary Dissection for pN0

Axillary dissection had been used for over a century to stage and 
treat patients with breast cancer. SNB (1991) was the first major 

innovation. Adequate treatment for pN0. 

Evidence based!

Sentinel Node Biopsy is the Foundation of Axillary Surgery!



Randomized Multicenter Trial of Sentinel Node 
Biopsy Versus Standard Axillary Treatment in 
Operable Breast Cancer: The ALMANAC Trial

Journal of the National Cancer Institute, Vol. 98, No. 9, May 3, 2006



Z0011: The Next Major Change 
No Axillary Dissection for pN+

Giuliano AE, et al. JAMA 2011:569-75



Z0011 10-Year Overall Survival

Giuliano AE. JAMA 318(10):918-926, 2017



Z0011
• Z0011 showed that SNB is as effective as ALND for 

clinical T1T2N0 patients undergoing breast-conserving 
therapy and adjuvant systemic therapy.  

• Exclusions:
– Palpable nodes
– Mastectomy
– Gross extra-nodal extension
– ≥ T3
– Neoadjuvant therapy
– 3 or more involved SN



AMAROS: Another Change

Stratification: institution 
Adjuvant systemic therapy by choice 
*axilla, supraclavicular, low neck



AMAROS Survival Outcomes

Donker et al. Lancet Oncol. 15(12): 1303-10, 2014.



AMAROS

• Similar to Z0011 
• AMAROS showed that SNB + irradiation is as effective 

as ALND 
• Mastectomy (17% of patients) 
• Exclusions:

– Palpable nodes 
– T3 
– Neoadjuvant therapy 



Z0011 and AMAROS

• These two prospective, randomized studies show that 
ALND is not necessary for some women with limited SN 
metastasis. 

• All patients had an operation to determine axillary status. 

• These studies do not render axillary surgery 
obsolete.



Omission of ALND is Yet Unproven

• ALL Clinically Node Positive 
• Clinically Node Negative:

– T3
– 3 or more positive SN
– Matted nodes 
– Contraindication for XRT

• Positive node after NAC





What About the False Negative Rate of 
SLNB after Neoadjuvant 

Chemotherapy?



SENTINA Trial

• Identification rate SLN was 
81%

• False-negative rate was 
14.2%

• The false-negative rate was 
24.3% (17 of 70) for women 
who had one node removed 
and 18.5% (10 of 54) for 
those who had two sentinel 
nodes removed

Kuehn et al Lancet Onc 2013



SN FNAC
(Sentinel Node Biopsy Following Neoadjuvant Chemotherapy)

• Canadian /US Study

• T0-T3 with N1-2 biopsy 
proven 

• Neoadjuvant 
Chemotherapy 

• SLNB + ALND

• The SNB IR was found in 
87.6% 

• The FNR was 8.4% 

• If SN ypN0(i+)s had been 
considered negative, the 
FNR would have 
increased to 13%

Boileau et al J Clin Onc 2015



ACOSOG Z1071

• SLN detection rate was 93% 
• 41% cN1 patients converted to N0 

after NAC 
• FN rate in cN1 with at least 2 SLN 

removed 12.6% dropped to 9.1% 
for 3 SLN removed 

• FN rate lower with dual vs. single 
tracer ( 10.8 vs 20.3%)

• FN rate > or = 3 SLN removed was 
9.1% 

Boughey, et al. JAMA 2013



SLN trials in patients with clinically node 
positive breast cancer who underwent NAC



What Can We Do to Minimize False 
Negative Rate?
1)Using dual-agent lymphatic mapping (radiotracer and 

blue dye)

2) Identifying three or more SLNs

3) Marking the metastatic lymph node with a clip before 
neoadjuvant therapy and then resecting it at the time of 
surgery reduces false-negative rates to less than 10%.



Im p r o ved  Axilla r y Eva lu a t io n  Fo llo win g  Neo ad ju van t  Th er ap y 
fo r  Pa t ien t s  Wit h  No d e- Po s it ive  Br ea s t  Can cer  Us in g  Select ive  
Eva lu a t io n  o f Clip p ed  No d es : Im p lem en t a t io n  o f Ta r get ed  
Axilla r y Dis s ect io n

• Prospective study of patients with biopsy-confirmed nodal metastases with a clip 
placed in the sampled node

• Patients undergoing TAD had SLND and selective removal of the clipped node
• Of 208 patients enrolled in this study, 191 underwent ALND, with residual disease 

identified in 120 (63%)
• The clipped node revealed metastases in 115 patients, resulting in an FNR of 4.2% 

(95% CI, 1.4 to 9.5) for the clipped node
• In patients undergoing SLND and ALND (n = 118), the FNR was 10.1% (95% CI, 4.2 

to 19.8), which included seven false-negative events in 69 patients with residual 
disease

• Adding evaluation of the clipped node reduced the FNR to 1.4%
• The clipped node was not retrieved as an SLN in 23% (31 of 134) of patients

Caudle, A. J Clin Oncol. 2016 Apr 1;34(10):1072-8



Targeted Axillary Dissection

• Targeted axillary dissection is a 
technique where the marked preNAC 
positive node is removed along with the 
sentinel nodes and its response to 
chemotherapy is evaluated 

• Marking nodes with biopsy-confirmed 
metastatic disease allows for selective 
removal and improves pathologic 
evaluation for residual nodal disease 
after chemotherapy (FNR 2%)

• Increases accuracy since the marked 
lymph node appears not to be the SLN in 
23-35% of cases 

Caudle A J Clin Oncol 2016



Is Low-Volume Disease in the Sentinel Node After 
Neoadjuvant Chemotherapy an Indication for 
Axillary Dissection?

• From July 2008 to July 2017, 702 patients (711 cancers) had SLN biopsy after 
NAC. 

• On FS, 181 had metastases, 530 were negative; 33 negative cases were positive 
on final pathology (false-negative rate 6.2%). 

• Fifty-nine percent of patients with micrometastases and 63% with 
macrometastases had one or more additional positive nodes at ALND. 

• Among those with a false-negative result, 10 (30%) had ITCs, 15 (46%) had 
micrometastases, and 8 (24%) had macrometastases

• Overall, 1/6 (17%) patients with ITCs and 28/44 (64%) patients with 
micrometastases had additional nodal metastases at ALND.

• Low-volume SLN disease after NAC is not an indicator of a low risk 
of additional positive axillary nodes and remains an indication for 
ALND, even when not detected on intraoperative FS.

•Monica Morrow MD, Annals of Surgical Oncology volume 25, pages1488–1494 (2018)

https://link.springer.com/article/10.1245/s10434-018-6429-2#auth-Monica-Morrow
https://link.springer.com/journal/10434


Comparison of sentinel 
lymph node metastases 
size based on detection by 
intraoperative frozen 
section. 

Overall frequency of additional 
positive non-sentinel nodes at 
completion axillary dissection 
based on sentinel lymph node 
metastasis size



Management of the axilla in T1-2N1 
breast cancer

El Tamer. npj Breast Cancer (2022) 8:69

The sensitivity of ultrasound, MRI, and PET/CT to identify residual lymph node 
disease has been reported to be 70%, 61%, and 63%, respectively



Residual Axillary Disease with Breast pCR

• NCDB 
• 30,821 patients 
• Axillary only disease after NAC 

– 12.4% Her2(+) 
– 14.1% TNBC

Barron, A et al JAMA Surg.153:1120, 2018.



•No prospective randomized study has 
yet shown that axillary dissection can 

be eliminated after neoadjuvant 
therapy. 

(B51 and Alliance)



Can We De-Escalate?

>2000 patients enrolled.  Currently closed
Est Primary Completion Date is 1/1/24



Can We De-Escalate?



Axillary recurrence is a rare event in node positive patients treated 
with sentinel node biopsy alone after neoadjuvant chemotherapy: 
results of a prospective study

• MSKCC study reported on regional control of the axilla with dual-
mapping following a negative sentinel lymph node biopsy after 
neoadjuvant chemotherapy. 

• Among 234 patients with 3 or more negative sentinel nodes without 
an axillary dissection and a median follow-up of 40 months:
– 13 patients developed distant metastasis
– only 1 patient developed local recurrence (refused radiation) 

• These data are supportive of the reliability of a sentinel node 
procedure after neoadjuvant chemotherapy in patients who became 
clinically node negative after neoadjuvant chemotherapy when 
proper techniques are used



Conclusion

• Targeted SLNbx after Neoadjuvant Chemotherapy is a 
Reasonable Approach with conversion to clinically 
negative disease

• De-escalation of surgery in the axilla prevents 
complications of ALND 

• Completion axillary lymph node dissection is the 
standard of care for all patients in whom the sentinel 
node is positive or in whom there is a failure to identify 3 
or more sentinel nodes



THANK YOU!!
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