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Objective: To determine the safety and reliability of directed axillary
dissection with sentinel node biopsy (SNB) and marked lymph node
biopsy (MLNB) with axillary wire on the clipped node, for the selec-
tion of patients who are candidates for conservative axillary treat-
ment after the diagnosis of node-positive breast cancer who show a
complete axillary response after neoadjuvant treatment. Materials:
A prospective cohort study was carried out at Miguel Servet Univer-
sity Hospital in Zaragoza. 66 patients with a diagnosis of breast can-
cer and initial histological axillary involvement were finally included,
in which the biopsied node was marked with a titanium clip prior
to the start of neoadjuvant treatment. All patients underwent axil-
lary sampling using SNB or Targeted axillary dissection (TAD) by SNB
and MLNB with axillary wire on the clipped node before performing
lymphadenectomy. Results: The detection rate (DR) of the SNB was
100% with a mean of 1.8 sentinel nodes studied. In 14 patients, ax-
illary sampling was performed only with SNB, with a false negative
rate (FNR) of 14.29%, which decreased when 2 or more nodes were re-
moved or when clipped node was removed. In 51 cases, double mark-
ing with SNB and MLNB with axillary wire was performed, which en-
sures excision of the clipped node in 96.1% of cases with a FNR of
1.96%. The negative predictive value (NPV) of the sample when the
clipped node is studied was 96.8%. Conclusions: Targeted axillary dis-
section with SNB and MLNB with axillary wire on the clipped node is
a safe and effective strategy for the selection of patients who are can-
didates for conservative axillary treatment after neoadjuvant treat-
ment, avoiding unnecessary lymphadenectomies.
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1. Introduction
Neoadjuvant systemic therapy (NAST) is an increasingly

widespread therapeutic strategy in the management of breast
cancer, even in early stages. It provides several benefits such
as early control of the disease, an assessment of the real sensi-
tivity of the tumor, facilitating modifications or drug associ-

ation in case of failure achieving a complete pathological re-
sponse (pCR), and it allows the performance of conservative
surgery in a percentage of tumors that would otherwise re-
quire a more mutilating surgery [1, 2].

The complete pathological axillary response rate ranges
between 13% and 60% according to published series and it de-
pends on the tumor subtype. The Human Epidermal Growth
Factor Receptor 2 (HER2)-positive and hormonal receptor
negative subtypewas associatedwith the highest axillary pCR
rate (60%) [3, 4].

Axillary lymphadenectomy (ALND) is considered the gold
standard of surgical treatment in patients with node-positive
breast cancer at the time of diagnosis (pN1+). However, in
cases of pathological complete response to NAST, the benefit
of lymphadenectomy seems to be lower than the morbidity
and the loss in quality of life associated with this procedure
[3–6].

The publication of the After Mapping of the Axilla: Ra-
diotherapy or Surgery (AMAROS) and American College of
Surgeons Oncology Group (ACOSOG) Z0011 studies, which
showed no differences in the axillary recurrence and over-
all survival rates in patients with positive sentinel nodes
in whom complete lymph node dissection was omitted, in-
creases the interest in promoting conservative management
in responders to NAST [1, 4]. Although residual axillary
disease after NAST could have different prognostic implica-
tions, the response results are optimistic taking into account
the biology of the tumor. However, it is essential to obtain
survival data in patients treated with NAST and conservative
axillary surgery in the long term [2, 4].

Lymph node preservation requires the establishment of
reliable and safe protocols for the selection of patients for sur-
gical de-escalation in order not to worsen the prognosis of
their disease. The clinical or radiological examination does
not have sufficient sensitivity or specificity to rule out resid-
ual disease [5, 7].
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Sentinel node biopsy (SNB) is established as the axillary
stagingmethod in patientswith initial negative node involve-
ment, even in cases treated with NAST. In this context, the
detection rate (DR) is greater than 96%, the false negative
rates (FNR) are around 5% and the axillary recurrence rate
is less than 1.2% [7].

In the different studies that propose the use of SNB for
axillary sampling after NAST in pN1+ patients, the series
are heterogeneous, with detection rates between 80–92% and
FNR higher than 10%, involving the extraction of a large
number of sentinel lymph nodes to improve it [8].

Targeted axillary dissection (TAD) seems to be the best
sampling option, even over marked lymph node biopsy
(MLNB) [8]. TADaims to assess the axillary state afterNAST
through SNB associated with MLNB, marking the affected
lymph node at the time of biopsy using a radio-opaque clip, a
ferromagnetic seed, radioiodine or carbon tattooing [8, 9].

In this work, the experience of our center in axillary sam-
pling in patients with node-positive breast cancer who are
treated with NAST is collected. The aim is to determine the
safety and reliability of the procedure by showing the detec-
tion rate (DR), false negative rate (FNR) and negative predic-
tive value (NPV) in this sitting usingTADby SNB andMLNB
with axillary wire on the clipped node against only SNB.

2. Materials andmethods
2.1 Design of the study

A prospective cohort study was carried out by the Breast
Pathology Unit of the Miguel Servet University Hospital
from May 2018 to January 2021. All patients were duly in-
formed of the objectives and procedure of the study and they
were required to sign awritten informed consent for their in-
clusion. Patients were included in the study once the diagno-
sis was confirmed and data collectionwas completed once the
systemic and locorregional treatment had been completed.

2.2 Study population and management protocol

The study enrolled 74 patients with initial node-positive
breast cancer, inwhich the axillary involvement by the tumor
was confirmed histologically by core needle biopsy and the
biopsied node was marked with a titanium clip prior to the
start of neoadjuvant treatment. The marker used is a ribbon
shape of UltraClipTM (Bard Peripheral Vascular Inc, Tempe,
AZ, USA.) Dual Trigger Breast Tissue Marker-17 G x 12 cm.

Tumor size or the presence of multifocality or multicen-
tricity were not considered among the selection criteria as
they are managed independently in breast cancer [7–10].

Cases of non-migration of the nanocolloid without asso-
ciatedwire, initial axillary involvement of II or III Berg levels,
patients who did not complete the planned treatment scheme
and those with disease in progression or without response to
NAST were excluded, so finally 66 patients were included in
the analysis.

2.2.1 Neoadjuvant Systemic Therapy (NAST)
Systemic therapy regimens were determined according to

the characteristics of each patient and their tumor. How-
ever, these were adapted to the current clinical protocols
and guidelines in all cases. Both neoadjuvant chemotherapy
(CT) and endocrine therapy (ET) with aromatase inhibitors
were eligible treatments. The average treatment time was 6
months.

Standard CT regimens contained anthracyclines and tax-
anes. In Her2-positive disease, CT was combined with Her2
targeted therapy.

2.2.2 Axillary response evaluation
Clinical and radiological response was evaluated by com-

paring ultrasound findings in axillary lymph nodes at diag-
nosis with those after the end of NAST before performing
surgery.

The radiological response was classified according to
the criteria of the Union for International Cancer Control
(UICC) [11] as complete axillary response, with disappear-
ance of lesions, mayor partial response, with reduction in tu-
mor size of 50% or greater, minor partial response, with re-
duction of less than 50% and no response without changes of
size tumor.

The pathological response was assessed with the analysis
of the lymph nodes removed as axillary sampling and those
obtained with the subsequent complete lymphadenectomy.
A paraffin-fixed hematoxylin-eosin stain was used and the
pathological response was classified according to the Miller
& Payne system: N-A (negative lymph nodes, no changes at-
tributable to CT), N-B (positive lymph nodes, no changes at-
tributable to CT), N-C (positive lymph nodes, but with evi-
dence of partial response), N-D (negative lymph nodes, with
changes attributable to CT) [11, 12].

Based on this analysis, post-treatment axillary status is
classified once the tumor nodes metastases had been treated
with (yTNM) system of the 8th edition of the American Joint
Committee on Cancer (AJCC) staging system: yN0 or com-
plete axillary pathological response, yN0 (i+/mol+) or lymph
nodes with isolated tumor cells after CT, which is not consid-
ered complete response, yN1mi or presence of micrometas-
tases (metastasis size between 0.2 and 2mm) and yN1 or pres-
ence of metastases greater than 2 mm [11].

2.2.3 Lymphatic mapping technique
Intraoperative lymph node sampling with SNB was pro-

posed until March 2019. SNB was performed by a single-
tracer method (99mTc) the day before surgery and followed
by perioperative use of gamma probe. Subsequently, the pro-
tocol was adapted by adding a second axillary mapping sys-
tem, MLNB. Therefore, since March 2019, TAD with SNB
and MLNB with axillary wire on the clipped node was per-
formed, ensuring the excision and the histological analysis of
the initially affected lymph node, which not always coincide
with the sentinel node [7–9]. In all cases, a complete axil-
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74 Patients with Node Positive Breast Cancer and 
Neoadjuvant Systemic Therapy

66 Patients with Node Positive Breast Cancer and 
Neoadjuvant Systemic Therapy

51 SNB + MLNB Wire 14 SNB 1 MLNB Wire

4 Non-migration of the nanocolloid without associated wire
3 Massive axillary disease
1 No complete the planned treatment

Fig. 1. Study population and application of selection criteria.

lary lymphadenectomy was performed, as it was established
by the protocol in force in our center.

2.3 Statistical analysis
Statistical analysis was performed using IBM SPSS Statis-

tics v25 software (SPSS Inc., Chicago, IL, USA). Continu-
ous variables were expressed as mean and standard devia-
tion, whereas categorical variableswere expressed as percent-
ages. Categorical variables were compared with a χ2 test or
Fisher’s exact test, and a Student’s t-test was used to compare
the continuous variables. Statistical significance was defined
as p < 0.05.

Besides, detection rate (DR), false negative rate (FNR) and
negative predictive value (NPV) of the TAD by using SNB
and axillary wire on the clipped node against only SNB, were
calculated.

3. Results
A total of 74 patients were recruited, of which 8 were ex-

cluded, 4 due to non-migration of the nanocolloid without
associated wire, one due to not completing treatment, and
three due to massive axillary disease (Fig. 1).

The sample of 66 patients has a mean age of 59 years,
with a 63.6% of postmenopausal women. The mean tumor
size by Magnetic Resonance Imaging (MRI) is 31 mm with
50% of cases of multifocality. The most frequent histological
subtype is Her2-positive (18.2% with negative HR and 21.2%
with positive HR), followed by Luminal B (36.4%). Triple-
negative breast cancers account for 13.6%. 77% of the tumors
have a high Ki67 above 20%, lymphovascular invasion is ob-
served in 33.3% of the cases and 86.4% are treated with a CT
regimen (Table 1).

The group of SNB, as the only axillarymapping technique,
is made up of 14 patients (21.2%) compared to 51 cases of

double mapping (SNB + MLNB with axillary wire). There
is a single wire case. The sentinel node (SN) detection rate
is 100% as long as the proper migration of the nanocolloid
occurs. The mean number of SNs extracted is 1.8 (Table 2).

The SN coincides with the clipped node, without taking
into account the sampling technique, in 74.2% of the patients
(Table 2). When we only used the SNB, we obtained the
clipped node in 78.6% of the cases. However, if the axillary
wire is added, we extract the clipped node in 96.1% (Table 3).

The rate of residual axillary involvement after NAST in
the sample is 53%. Of these, only in three cases the axillary
samplingwas negative, that is, the general FNR of the axillary
sampling is 4.5% (Table 4). The mean of nodes obtained for
sampling is 2.18 in the entire series (Table 2).

If the axillary sampling with only SNB subgroup is ana-
lyzed, the FNR is 14.29%, which drops to 0% if two or more
sentinel nodes are removed (Table 4).

If the clipped node is included in the sample (MLNB), the
FNR drops to 1.6%, compared to 40% of false negatives if we
do not study the clipped node, with a statistically significant
difference. In this way, by adding the double mapping tech-
nique with SNB +MLNBwith wire that ensures the excision
of the clipped node in 96.1% of cases (Table 3), the FNR of
the sampling drops to 1.96% (Table 4).

In the sample of the present study, the NPV regarding
the existence of residual axillary disease after NAST in lym-
phadenectomy after a negative sampling is 91.2%. When ana-
lyzing the cohort in which the clipped node was extracted us-
ing a wire, the NPV was 96.8%, while in the cohort in which
the clipped node was not analyzed, the NPV was 33.3% (Ta-
ble 5).

Predictors of complete axillary response with statistical
significance include theHER2 positive tumor subtype and the
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Table 1. Descriptive analysis.
N = 66 cases

Age a 58.89 (14,216)

Menopausia b

-   Premenopausal 24 (36.4%)
-   Postmenopausal 42 (63.6%)

Tumor size in MRI a 31.36 (14,011)

Histological grade b

-   G1–G2 48 (72.7%)
-   G3 18 (27.3%)

Lymphovascular invasion b

-   No 44 (66.7%)
-   Yes 22 (33.3%)

Tumor subtype b

-   Luminal A like 7 (10.6%)
-   Luminal B like 24 (36.4%)
-   HER2+ 12 (18.2%)
-   Triple-negative like 9 (13.6%)
-   Luminal B + HER2+ 14 (21.2%)

Ki67 b

-  <20% 11 (22.7%)
-  >20% 55 (77.3%)

Neoadjuvant systemic therapy b

-   Chemotherapy 57 (86.4%)
-   Hormonotherapy 9 (13.6%)

Axillary response in Radiological Study b

-   No response 5 (7.6%)
-   Minor partial reduction (<30%) 18 (27.3%)
-   Complete response (>90%) 43 (65.2%)
a Data expressed as mean and standard deviation; b Data expressed as
percentages N (%).
MRI, Magnetic Resonance Imaging; G1, Grade 1; HER2, Human
Epidermal Growth Factor Receptor 2.

Luminal B-Her2, the largest tumor size, theKi67 greater than
20%, and the high histological grade. Likewise, the evidence
of lymphovascular invasion, the non-existence of multifocal-
ity and the use of CT versus hormone therapy (HT) show a
trend towards achieving a complete axillary response, how-
ever they do not reach statistical significance (Table 6).

In contrast, the Luminal B like histological subtype is sig-
nificantly associatedwith the presence of residual axillary dis-
ease (Table 6).

The radiological assessment of complete axillary response
to NAST is also a statistically significant predictive factor for
the absence of residual axillary disease, with a FNR of 34.9%
in the diagnosis of complete response (Table 6).

4. Discussion
Breast cancer is the most common neoplasm among

women, with an overall incidence of 12%. Early stage sur-
vival ranges from 73% to 91% at 5 years, so this implies the
need to offer therapies with few side effects and with the least
possible impact on their quality of life [2, 13].

Lymphedema is a side effect associated with lymph node
excision. Its frequency of appearance and its severity depends
on the number and the levels of lymph nodes that are re-
moved, and the association with axillary RT. Besides, there
are individual factors of each anatomy or related to lifestyle
habits that influence the development of this complication.
Rockson’s series show rates of 14–18%, decreasing since axil-
lary RT fields are optimized [14].

There is great variability in clinical guidelines regarding
axillarymanagement in node-positive patients (pN+)who re-
spond toNAST (cyN0). European Society forMedicalOncol-
ogy (ESMO) [15] and National Comprehensive Cancer Net-
work (NCCN) [16] contemplate the use of SNB in pN+ pa-
tients afterNAST, advising the doublemarking systemon the
biopsied node (TAD) or the extraction of at least 3 sentinel
nodes in ESMOand 2 ormore in the case ofNCCN.American
Society Breast Surgerons [17] recommends SNB with dou-
ble tracer, completing ALND if two sentinels or clipped node
are not removed. The Swedish [18] or Finnish [19] guides
bet on direct ALND.Denmark guide [20] andGermany guide
(AGOCommittee) [21] advocates for TAD. In the case of the
Spanish Oncology Society (SEOM) [22], a direct ALND is in-
dicated except in cases where two negative lymph nodes are
removed and one of them is the clipped one.

It is essential to agree on a safe system for the selection of
patients for conservative axillary management that discrim-
inates patients with residual disease susceptible to more ag-
gressive surgeries and adjuvant therapies, such as Her2 and
triple negative tumors [8, 23].

The assessment of the tumor response to NAST allows es-
tablishing response predictive factors that facilitate a first se-
lection of patients.

According to the published literature, in our sample, the
Her2-dependent tumor subtypes, those with the highest his-
tological grade andwith the highest proliferative capacity, are
the ones that make the best responses to systemic treatment.
In this study, the group of triple negatives likes tumors is
small to present significant differences despite being classi-
fied as a good responder group [4, 24, 25].

In our center, the radiological capacity to rule out resid-
ual axillary disease is very high, with evaluations of complete
response in 65.1% of patients who do not finally present sub-
sequent histological alteration. However, this measure is not
enough to justify a conservative management since it is an
operator-dependent technique and therefore, it is not repro-
ducible [11].

As suggested by the initial working groups of ACOSOG
Z1071 [23], Sentinel Node Biopsy Following Neoadjuvant
Chemotherapy (SN FNAC) [26], SENTinel NeoAdjuvant
(SENTINA) [27] and Ganglion sentinel apres chimiothera-
pie NEoAdjuvante (GANEA) 2 [28], a reliable axillary assess-
ment system is required with FNR less than 10% and high
NPV that allows decision-making. In these trials, the patho-
logical study is performed using SNB with a double map-
ping system, radiotracer and stain (blue day), which allows
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Table 2. Descriptive analysis.
N = 66 cases

Axillary mapping technique b

-   SNB 14 (21.2%)
-   MLNB wire 1 (1.5%)
-   SNB + MLNB wire 51 (77.3%)

Sentinel node affection b

-   No 38 (57.6%)
-   Yes 28 (42.4%)

Sentinel node coincides with the clipped node b

-   No 12 (18.2%)
-   Yes 49 (74.2%)
-   Not applicable 5 (7.6%)

Clipped node obtained in the sampling b

-   No 5 (7.6%)
-   Yes 61 (92.4%)

Number of nodes obtained in the sampling b

-   1 node 25 (37.9%)
-   2 nodes 19 (28.8%)
-  ≥3 nodes 22 (33.3%)

Residual axillary involvement after NAST b

-   No 31 (47%)
-   Yes 35 (53%)

Residual axillary involvement after NAST in ALND b

-   No 55 (83.3%)
-   Yes 11 (16.7%)

Residual axillary involvement after NAST in ALND with negative sampling b

-   No 31 (47%)
-   Yes 3 (4.5%)
-   Positive sampling 32 (48.5%)
a Data expressed as mean (standard deviation); b Data expressed as percentages N (%).
Abbreviations: SNB, Sentinel Node Biopsy; MLNB, Marked Lymph Node Biopsy; NAST,
Neoadjuvant Systemic Therapy; ALND, Axillary lymphadenectomy.

Table 3. Clipped node obtained in the sampling.
Clipped node obtained in the sampling

p OR (95% CI)No Yes

5 (7.6%) a 61 (92.4%) a

Axillary mapping technique a

-   MLNB wire - 1 (100%) -
-   SNB 3 (21.4%) 11 (78.6%) 0.060 -
-   SNB + MLNB wire 2 (3.9%) 49 (96.1%) 0.073 -
a Data expressed as percentages N (%).
Abbreviations: SNB, Sentinel Node Biopsy; MLNB, Marked Lymph Node Biopsy.

the extraction of a greater number of lymph nodes as a strat-
egy to reduce FNR. The detection rate is between 80–92%
[23, 26, 27]. In our center, injection with Tc99 allows us to
locate the sentinel node (SN) in 100% of cases, although the
number of SNs extracted is low, with a mean of 1.8. In pre-
vious studies, it is clear that the number of SLN necessary
to achieve assumable FNR is two or higher in the case of SN
FNAC[26] or three in the rest [23, 27], with FNRof 24%with
only one SN, which decreases to 5–6%with two or higher. In

our series, the FNR with a single SN is 12%, which reduces
to below 5% if two or more nodes are removed or in cases in
which the SN coincides with the clipped node.

Secondary fibrosis and blockage of the lymphatic path-
ways after NAST changes drainage at the axillary level, which
means that in one of every four cases the SN does not corre-
spond to the clipped node [7–10]. In our registry, 78.57% of
SNs coincide with the node marked with the clip.
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Table 4. False negative rates of the axillary markingmethods.
Residual axillary involvement after NAST in ALND with negative sampling

p OR (95% CI)No Yes

63 (95.5%) a 3 (4.5%) a

Axillary mapping technique a

-   MLNB wire 1 (100%) -
-   SNB 12 (85.71%) 2 (14.29%) - -
-   SNB + MLNB wire 50 (98.04%) 1 (1.96%)

Targeted axillary dissection a

-   No 13 (86.7%) 2 (13.3%) 0.127 -
-   Yes 50 (98.04%) 1 (1.96%)

Clipped node obtained a

-   No 3 (60%) 2 (40%) 0.014 0.025 (0.002–0.360)
-   Yes 60 (98.4%) 1 (1.6%)

Number of nodes in sampling a

-   1 node 22 (80%) 3 (12%) 0.050 -
-   2 nodes 19 (100%) -
-  ≥3 nodes 22 (100%) -
a Data expressed as percentages N (%).
Bold entriesmean that the p-value was<0.05, which is statistically significant.
Abbreviations: SNB, Sentinel Node Biopsy; MLNB, Marked Lymph Node Biopsy NAST, Neoadjuvant Systemic Therapy, ALND, Axillary
lymphadenectomy.

Table 5. Negative Predictive Values of the sample.
Residual axillary involvement after NAST in ALND

p OR (95% CI)No Yes

55 (83.3%) a 11 (16.7%) a

Sampling a

-   Negative sampling 31 (91.2%) 3 (8.8%) 0.104 -
-   Positive sampling 24 (75%) 8 (25%)

Clipped node obtained (61 cases) a

-   Negative sampling 30 (96.8%) 1 (3.2%) 0.026 9.1 (1.05–79.5)
-   Positive sampling 23 (76.7%) 7 (23.3%)

No clipped node obtained (5 cases) a

-   Negative sampling 1 (33.3%) 2 (66.7%) 1 -
-   Positive sampling 1 (50%) 1 (50%)
a Data expressed as percentages N (%).
Bold entriesmean that the p-value was<0.05, which is statistically significant.
Abbreviations: NAST, Neoadjuvant Systemic Therapy; ALND, Axillary lymphadenectomy.

The results of the prospective German multicenter regis-
ter study (SenTa) presented at the ESMO conference in 2019
[29, 30] with 473 patients, show the convenience of ensur-
ing excision and evaluation of the initial positive node. For
this, it is necessary to carry out a marking of the node at the
time of the biopsy in order to recover it during the surgery.
There is no consensus regarding themarking system. Most of
the published data refer to the clip (titanium, propylene, etc.),
although there are clear benefits of marking with seeds (ra-
dioactive, ferromagnetic or by radar signal) that can be placed
prior to NT and do not require the use of a pre-surgical loca-
tor system [1, 10, 21].

In ameta-analysis ofmore than 3000 patients, targeted ax-
illary dissection (TAD), that is, the association of SNB with
marked lymph node biopsy (MLNB), is presented as the safest
method of axillary sampling with a DR of 90% (95% CI: 85.1–
95.1) and a FNR of 5.18% (95% CI: 3.41–7.54) [8].

In our sample, TADwas performed with SNB-Tc99 asso-
ciated with the excision of a node marked with a wire on a
HidroMark clip. The FNR was 1.96% regardless of the num-
ber of lymph nodes removed. The NPVwas 96.77% provided
the clipped node was analyzed. The DR of clipped node was
96.1% when the axillary wire was added. These data support
the sensitivity of this patient selection system for decision-
making.
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Table 6. Predictors of complete axillary response to neoadjuvant systemic therapy.
Residual Axillary Involvement

p OR (95% CI)No Yes

31 (47%) b 35 (53%) b

Age a 58.29 (14,927) 59.43 (13,753) 0.748 -

Tumor size in MRI a 34.97 (16,038) 28.17 (11,224) 0.048 -

Multifocality b

-   No 18 (56.3%) 14 (43.7%) 0.143 -
-   Yes 13 (38.2%) 21 (61.8%)

Ki67 b

-  <20% 3 (20%) 12 (80%) 0.017 0.205 (0.052–0.816)
-  >20% 28 (54.9%) 23 (45.1%)

Histological Grade b

-   G1–G2 16 (33.3%) 32 (66.7%) <0.001 0.1 (0.025–0.396)
-   G3 15 (83.3%) 3 (16.7%)

Lymphovascular invasion b

-   No 17 (38.6%) 27 (61.4%) 0.055 -
-   Yes 14 (63.6%) 8 (36.4%)

Tumor Subtype b

-   Luminal A like 1 (14.3%) 6 (85.7%) 0.11 -
-   Luminal B like 4 (16.7%) 20 (83.3%) <0.001 9.0 (2.591–31.266)
-   HER2+ 10 (83.3%) 2 (16.7%) 0.005 0.127 (0.025–0.639)
-   Triple-Negative like 6 (66.7%) 3 (33.3%) 0.287 -
-   Luminal B + HER2+ 10 (71.4%) 4 (28.6%) 0.039 0.271 (0.075–0.98)

Neoadjuvant systemic therapy b

-   CT 31 (54.4%) 26 (45.6%) 0.149 -
-   HT 2 (22.2%) 7 (77.8%)

Axillary response RX b

-   No complete response 3 (13%) 20 (87%) <0.001 0.08 (0.021–0.315)
-   Complete response (>90%) 28 (65.1%) 15 (34.9%)
a Data expressed as mean (standard deviation); b Data expressed as percentages N (%).
Bold entriesmean that the p-value was<0.05, which is statistically significant.
CT, Chemotherapy; HT, Hormone Therapy.

Most of the cases of failure in the placement of the wire or
non-migration of the tracer are found in the group of patients
excluded due to massive axillary disease or non-response to
treatment.

The follow-up data regarding disease recurrence and
overall survival will probably encourage consensus. The Eu-
ropean Breast Cancer Research Association of Surgical Tri-
alists (EUBREAST) has begun recruitment for a prospec-
tive multinational cohort study, AXSANA (Axillary surgery
after neoadjuvant treatment) (NCT04373655), which en-
rolls cN+ patients undergoing neoadjuvant chemotherapy
(NACT) who convert to ycN0. The aim of AXSANA is to as-
sess the impact of different surgical staging procedures in the
axilla on the oncologic outcome and on health-related quality
of life [30].

The present study is limited by the number of cases col-
lected, which does not allow obtaining significant differences
regarding predictive factors. Besides, it will be necessary to
continue recruiting cases andmonitoring patients in order to
obtain our own local and distant recurrence rates.

5. Conclusions
Targeted axillary dissectionwith SNBplus axillarywire on

the clipped node is a safe and reliable strategy for the selec-
tion of patients who are candidates for conservative axillary
treatment after neoadjuvant treatment, avoiding unnecessary
lymphadenectomies in patients that respond to neoadjuvant
systemic therapy.
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