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Sentinel Lymph Node Biopsy after Neoadjuvant Chemotherapy
for Patients with Axillary Metastases: Can We Avoid the
Unavoidable?
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While initially implemented for patients with inoperable

breast cancers, the use of neoadjuvant chemotherapy

(NAC) was broadened to allow women to become candi-

dates for breast conserving surgery.1 Clinical trials have

shown no statistically significant differences in disease-free

survival (DFS) and overall survival (OS) between patients

who received NAC compared with those who received

postoperative chemotherapy.2 Despite the evidence sup-

porting the safety of a less extensive breast operation after

a significant response to NAC, it has been a challenge to

change the management of the axilla for definitive nodal

staging in these patients.

The safety and efficacy of sentinel lymph node biopsy

(SLNB) for axillary staging was confirmed in NSABP B-

32, where this technique was shown to have equivalent OS,

DFS, and regional control compared with axillary lymph

node dissection (ALND) in clinically node-negative

patients.3 This study, along with other large prospective

trials, demonstrated low false negative rates (FNR)

of\10 % with very low rates of axillary recurrence

(1 %).4 The feasibility and accuracy of SLNB following

NAC has been illustrated in multiple studies, most notably

in NSABP B-27.5 In this study, the SLN identification rate

was 85 % with a FNR of 8 % when dual tracer techniques

were used. These findings, as well as those in other retro-

spective studies, have allowed surgeons to comfortably

perform SLNB after NAC for patients with no evidence of

axillary metastases prior to NAC.6

However, once metastatic disease was documented

within the axilla prior to NAC, an ALND was the only

form of nodal staging offered at the time of the definitive

breast operation for the majority of patients. With the

knowledge that NAC can decrease, if not completely

diminish, tumor burden within the breast as well as the

axilla, and that SLNB is feasible in this patient population,

why have we been so reluctant to defer ALND in women

who have been downstaged to clinically node negative

following NAC? Three prospective studies have investi-

gated the accuracy of SLNB after NAC in initially node-

positive patients and demonstrated variable FNRs; many

were unacceptably high ([10 %) when the entire study

population was included.7–9 However, when patients

with C3 SLNs were analyzed, the FNRs decrea-

sed to\10 % in most cases. With the suggested benefit of

analyzing C3 SLNs, the differences in methodologies as

well as a median number of 2 SLNs examined in these

prospective trials, critics have questioned the feasibility of

performing an accurate SLNB after NAC.

In this manuscript, Mamtani et al. attempted to answer

this question with a single-center, prospective analysis

investigating the frequency with which node-positive

patients meet criteria for SLNB, with low FNR, following

NAC. From 2013 to 2015, they identified 195 patients with

stage II–III, node-positive disease at presentation who

received NAC and completed surgery by November 2015.

Those with clinical T4 or N2/N3 disease were excluded,

leaving 155 evaluable patients. Of these, 132 (85 %) had a

complete clinical response within the axilla by physical

exam and were eligible for SLNB. The paper notes that

axillary ultrasound was not routinely performed and mag-

netic resonance imaging was performed only for patients in

whom breast-conserving surgery was considered. No

mention is made in the paper of the role of these imaging
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modalities in evaluating the eligibility of SLNB. Dual

tracer lymphatic mapping (blue dye and lymphoscintigra-

phy) was used, and any palpable abnormal lymph node

(LN) identified intraoperatively was considered a SLN. A

median of four SLNs were identified (range 1–14). Of note,

the authors do not provide any information about what

percentage of the SLNs were removed based on palpation

only. ALND was performed if lymphatic mapping failed,

fewer than 3 SLNS were identified, or if there was evidence

of residual disease (including ITCs and micrometastases)

on frozen-section pathology. Among the 128 attempted

SLNBs, 62 patients had C3 pathologically negative SLNs

and avoided ALND (48 %). Overall, 96 of the initial 195

patients (49 %) had no residual disease within the axilla

following ALND or SLNB. The authors concluded that

SLNB is feasible in patients presenting with N1 disease

who are clinically node-negative after NAC if 3 or more

SLNs are identified.

To evaluate this study’s conclusions, it is worth

reviewing the three large, prospective, clinical trials upon

which this paper was based (Table 1). In ACOSOG Z1071,

756 patients with biopsy-proven axillary metastases

underwent SLNB followed by ALND after completing

NAC.7 The primary endpoint of this study was FNR of

SLNB following NAC in women presenting with N1 dis-

ease. SLNs were only considered positive if

macrometastatic disease ([2 mm) was identified. In the

525 patients with C2 SLNs excised, the FNR was 12.6 %.

On subset analysis, the FNR decreased to 10.8 % when

dual tracer techniques were implemented and 9.1 %

when C3 SLNs were examined.

The SENTINA (SENTinel NeoAdjuvant) trial was a

four-arm study also designed with FNR of SLNB in clin-

ically node-positive patients after NAC as a primary

endpoint. The accuracy of SLNB was investigated in the

arm which included 592 patients who presented with N1 or

N2 disease and converted to clinically node-negative after

NAC.8 Node positivity could be based on clinical exam and

biopsy was not required. SLN was considered positive if it

contained any residual disease, including ITCs or

micrometastases. In this cohort, a FNR of 14.2 % was

calculated. In subset analyses, the FNR decreased to 8.6 %

when dual tracer techniques were used and 7.3 % when C3

SLNs were removed.

The SN FNAC study (Sentinel Node Biopsy Following

Neoadjuvant Chemotherapy) enrolled 153 patients with

biopsy-proven N1 or N2 disease.9 All SLNs underwent

central review by a single pathologist and were considered

positive if any residual disease, including ITCs or

micrometastases, was identified. Immunohistochemistry

(IHC) was routinely used if initial H&E staining was

negative. Based on these criteria, a FNR of 8.4 % was

found when dual tracer techniques were used and 4.9 %

when C2 SLNs were removed. The authors note that if

ITCs were considered negative, the FNR would have been

13.3 %.

Based on these prospective studies, how can we most

accurately perform a SLNB in patients who convert from

node-positive to node-negative following NAC? As

always, the devil is in the details, and unfortunately the

details vary from study to study. While it was not required

in the Mamtani et al. study, adjuvant findings from Z1071

showed a potential FNR of 9.8 % if axillary ultrasound had

been used after NAC, suggesting that axillary ultrasound

should be considered to improve accuracy of SLNB in this

setting.10 The group from MSKCC has shown that, in

experienced hands, using dual tracers and excising palpa-

bly abnormal LNs during SLNB allows for the removal

of C3 SLNs in approximately 86 % of qualified patients

and, ultimately, an acceptably low FNR (\10 %).

TABLE 1 Comparison of methodologies and findings of ACOSOG Z1071, SENTINA, SN FNAC, and the Mamtani et al. study

ACOSOG Z1071 SENTINA SN FNAC Mamtani study

PostNAC ax u/s Yes Yes Yes Not required

Core bx/FNA of LN before NAC Yes Only in 25 % of pts Yes Yes

Bx clip used in axillary LN Yes—in 203 patients Not required Not required No

Pathological analysis H&E; IHC if negative IHC not required H&E; IHC if negative IHC not required

Minimum definition of a positive

SLN

Macrometastasis

([2 mm)

ITCs, micromets

(\2 mm)

ITCs, micromets

(\2 mm)

ITCs, micromets

(\2 mm)

SLN ID rate 92.5 % 87.8 % 87.6 % 98 %

Median # of SLNs 3 2 2.7 4

% of patients with[3 SLNs

identified

57.1 % 34 % Unk 86 %

% of patients with dual tracers 79.1 % 28 % Unk 100 %

FNR of SLNB using dual tracers 10.8 % 8.6 % 8.4 % n/a

FNR if C3 SLNs removed 9.1 % 7.3 % 4.9 % n/a
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Although not used in all studies, clips were placed in 203

patients enrolled in the Z1071 trial. When the clipped node

was retrieved during the SLNB, the FNR decreased to

6.8 %.11 Using an alternative localizing technique, Caudle

et al. targeted radioactive seeds within pathologically

confirmed metastases after NAC and also calculated very

low FNRs (\10 %).12

Mamtani et al. also noted an impressive response (97 %)

within the axilla in patients with ER-negative/Her2-posi-

tive disease. This is much larger than the 64.7 % axillary

nodal response rate identified in patients of the same tumor

subtype in Z1071.13 The discrepancy in response may be

due to the use of both pertuzumab and trastuzumab, com-

pared with trastuzumab alone in Z1071, in all Her2-

positive patients in the Mamtani study. The authors use this

as an opportunity to suggest NAC should be used in node-

positive patients with this tumor subtype.

Currently, there is a lack of long-term data on locore-

gional failure and OS for patients who underwent SLNB

alone after converting from node-positive to node-negative

following NAC. It should be emphasized that the work

performed to this point only demonstrates the feasibility of

SLNB in this patient population. An ongoing cooperative

group trial, NSABP B51/RTOG 1304 (NRG 9353), is

enrolling initially node-positive patients who convert to

node-negative following NAC (14). While patients may

undergo SLNB or ALND after NAC, we will still gain

valuable information about locoregional recurrence and

survival in patients with SLNB alone. With long-term

follow-up of this trial, as well as the Mamtani study, we

will gain much needed outcome data for these patients.

Future research to define a uniformly acceptable tech-

nique to stage the axilla accurately and better identify those

patients most likely to have a nodal pathologic complete

response is needed. The goal should be to tailor our sur-

gical management in a way to minimize morbidity and

maximize oncologic safety. As the data stands now, the

safest and most accurate management of the axilla in ini-

tially node-positive patients who downstage to node-

negative following NAC is yet to be determined.
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