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Background and Objective: In the era of de-escalation and minimally invasive locoregional treatments
across many fields of surgical oncology, the treatment of the axilla in breast cancer has garnered significant
interest. While the knowledge of axillary lymph node involvement is crucial for multidisciplinary
management, the surgical approach to the axillary basin can have potential disadvantages that may impact
the quality of life. The objective of this narrative review is to examine studies about de-escalation of axillary
treatment in various clinical scenarios, namely the settings of upfront surgery and neoadjuvant systemic
treatments. Moreover, trials investigating omission of axillary surgery were examined.

Methods: As of July 2024, a comprehensive literature search, compilation, and analysis were conducted
across PubMed, Scopus, Web of Sciences, and Clinical Trials.gov.

Key Content and Findings: In patients with clinically node-negative lymph nodes and up to two positive
sentinel nodes, avoiding axillary lymph node dissection is a safe option. As for patients receiving neoadjuvant
systemic treatment, axillary lymph node dissection is unnecessary if no residual tumor burden remained in
the lymph nodes after surgery. Additionally, studies have shown that axillary radiotherapy can be as effective
as axillary dissection in certain cases. The avoidance of any axillary surgery might be proposed to highly
select sub-groups patients with small tumors and negative on clinical and ultrasound evaluation lymph nodes.
Conclusions: To date, determining the appropriate axillary treatment remains a complex decision that

must be made by multidisciplinary teams with expertise in personalized breast cancer treatment.
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Introduction

Axillary status continues to remain one of the most powerful
predictors of survival in breast cancer, hence its knowledge
plays a fundamental role in multidisciplinary strategy
for patients at all stages of the disease. From the 1990s,
systematic axillary lymphadenectomy (ALND), has been

progressively replaced by sentinel node biopsy (SNB), with
the aim of achieving knowledge about the state of axillary
lymph nodes without removing the entire axillary basin in
patients with no axillary metastases (1-3). In the last decade,
the management of axillary nodes in breast cancer has
further evolved, such that necessity of performing the SNB
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Table 1 The search strategy summary

Translational Breast Cancer Research, 2025

Iltems Specification

Date of search 15/07/2024

Databases and other
sources searched

Search terms used

“de-escalation”, “neoadjuvant”
Timeframe January 2009-July 2024

Inclusion and exclusion
criteria

PubMed, Scopus, Web of Sciences, ClinicalTrials.gov

“breast cancer”, “early”, “clinical trial”, “axillary lymphadenectomy”, “sentinel node biopsy”, “radiotherapy,

Inclusion criteria: (1) articles focused on early breast cancer; (Il) articles discussing innovative clinical trial
designs; (lll) English language; (IV) humans; (V) last 15 years

Exclusion criteria: (I) non-English articles; (1l) reviews, editorials, letters, conference abstracts; (lll) non-human
studies; (IV) articles not focused on breast cancer or clinical trial design innovations; (V) studies including

patients with stages IlIB or beyond

Selection process

The screening and selection were conducted independently by two reviewers. Any disagreements were
resolved by discussion and consensus

in all invasive breast cancers and the imperative to carry out
an ALND in all patients with SNB involvement have been
questioned.

It is not surprising that in the current era of de-escalation
of breast cancer management, the treatment of axilla
represents a focal point. In fact, the advances in the
understanding of the biological behavior of breast cancer
subtypes, as well as the advent of targeted therapies, paved
the way for further de-escalation of axillary interventions,
mostly for patients with no or minimal nodal disease (4-8).

This review aims to report findings from recent clinical
trials evaluating the clinical outcomes of reduced axillary
treatment in patients with early-stage breast cancer. For
clarity, we identified three different scenarios: upfront
surgery, neoadjuvant systemic treatments, and omission of
axillary surgery. We present this article in accordance with
the Narrative Review reporting checklist (available at https://
tber.amegroups.com/article/view/10.21037/tber-24-45/rc).

Methods

We performed an extensive search across major databases
to identify trials on de-escalation of axillary treatment
published over the past 15 years in patients with early
breast cancer, i.e., stage I, stage IIA, stage IIB, and stage
IITA breast cancers. We applied stringent criteria to screen
and select articles for inclusion. Studies that also included
patients with stages IIIB or beyond were excluded. The
search strategy is detailed in Table 1. Additionally, relevant
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guidelines were reviewed to complement the literature
review. This comprehensive approach enabled us to
compile a representative collection of studies to support the
discussion in this review.

Management of positive lymph nodes in patients
who undergo upfront surgery

The advent of SNB marked a fundamental change towards
the improvement in quality of life of women affected by
breast cancer. For years, the treatment of early breast
cancer involved ALND in case of histologically-proven
positive SNB or omitting resection of the axillary lymph
nodes when SNB revealed no evidence of cancer cells.
That clinical practice has allowed for the sparing of ALND
to the majority of breast cancer patients, thus avoiding or
minimizing the morbidity of complete axillary removal,
including lymphedema, nerve damage, reduced mobility
in the shoulder and arm, and chronic pain (3). Shortly
after the introduction into clinical practice of the SNB, the
actual requirement to perform complete ALND in presence
of micrometastases (i.e., metastases greater than 0.2 mm
but no more than 2 mm) or isolated tumor cells ITCs) in
the sentinel node was questioned (4,9). The main studies
focusing on axillary staging in the setting of upfront surgery
are summarized in Table 2.

The IBCSG 23-01 Trial was designed to determine
whether ALND could be safely omitted in breast cancer
patients having micrometastases in the sentinel lymph
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Table 2 Trials investigating the management of positive lymph nodes in patients who undergo upfront surgery
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Study Type of trial Eligibility criteria Patient groups Primary endpoint  Status
IBCSG Phase llI cT1-T2, NO with one or more e ALND Disease-free Concluded
23-01 (9) randomlzedl micrometastatic SN « No ALND survival
controlled trial
ACOSOG Prospective, cT1-T2, NO, who had BCS, e SN metastases Overall survival Concluded
Z0010 (10) multicenter SNB, and breast RT )
* SN-negative
study
* Bone marrow micrometastases
AATRM Randomized T <3.5 cm, cNO, with SN e ALND Disease-free Concluded
048/13/2000 (11) clinical study  micrometastasis « No ALND survival
MIRROR (12) Retrospective  Early-stage BC with either ITCs, ¢ pNO(i-) without AST Disease-free Concluded
cohort study micrometastases, or no nodal « PNO(i+)/pNTmi without AST survival
involvement
* pNO(i+)/pN1mi with AST
ACOSOG Randomized  cT1-T2, NO with 1 or 2 SN e SN alone Overall survival Concluded
Z0011 (13) controlled trial containing metastases, who  ALND
had BCS and breast RT
SINODAR-ONE  Randomized  T1-T2 undergoing either BCS e ALND followed by adjuvant Overall survival Re-opened,
(14) controlled trial or mastectomy, with one or therapy ongoing
t tastatic SN
wo macrometastatic S * SN alone followed by adjuvant
therapy
POSNOC trial Randomized T <5 cm, with one or two SN ¢ Adjuvant therapy alone Five-year axillary Ongoing
(15) controlled trial with macrometastases « Adjuvant therapy plus ALND or recurrence rate
axillary RT
SENOMAC (16) Randomized  cNO breast cancer and 1-2 SN ¢ SN alone Breast cancer- Concluded
controlled trial macrometastases, undergoing  ALND specific survival at 5
either BCS or mastectomy years
AMAROS (17) Randomized  cT1-T2, NO, with positive SN e ALND Five-year axillary Concluded
clinical trial « Axillary RT recurrence
OTOASOR (18)  Randomized  cT <3 cm, NO, with positive SN ¢ ALND Axillary recurrence- Concluded
clinical trial free survival

¢ Regional nodal irradiation

SN, sentinel node; ALND, axillary lymph node dissection; BCS, breast conserving surgery; SNB, sentinel node biopsy; RT, radiotherapy;
BC, breast cancer; ITCs, isolated tumor cells; AST, adjuvant systemic therapy.

nodes. Participants were randomly allocated to either
ALND or no additional axillary treatment beyond SNB.
The primary endpoint was disease-free survival, while
secondary endpoints included overall survival and the
occurrence of lymphedema. The results of the trial showed
that there was no difference in disease-free survival between
the patients submitted to ALND and those that did not
receive further axillary treatment. The findings of the
IBCSG 23-01 trial have greatly influenced the surgery of

breast cancer towards a more conservative approach to
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axillary lymph nodes with minimal metastatic disease (9,19).

The American College of Surgeons Oncology Group
(ACOSOG) 70010 trial showed that the detection of
occult metastases in sentinel nodes and bone marrow
did not significantly affect survival, implying a restricted
impact of these findings on management strategy of breast
cancer (10).

The treatment of micrometastatic disease in the SNB
was also addressed by the prospective randomized clinical
trial AATRM 048/13/2000. Patients with T'<3.5 cm, NO
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and micrometastases in the SNB were randomly assigned
to either ALND or clinical follow-up. The results showed
no differences in disease-free survival and no cancer-related
deaths among the two study groups, suggesting that SNB
effectively control locoregional and distant disease (11).

The MIRROR trial aimed to evaluate the clinical
relevance of micrometastases and I'T'C in sentinel nodes in
terms of disease-free survival and overall survival in patients
with early breast cancer. Patients received no further
axillary treatment or ALND or radiotherapy, based on the
presence of micrometastases or I'TC. The finding of the
trial showed that patients with micrometastases or I'TC
who did not receive additional axillary treatment (ALND
or radiotherapy) had slightly worse outcomes than those
who did, although the difference was not substantial to alter
clinical practice decisions. However, the trial demonstrated
that even minor load of cancer cells in sentinel nodes could
have prognostic significance (12).

The ACOSOG Z0011 was a crucial clinical study that
has greatly impacted the management of axillary lymph
nodes in breast cancer surgery. This study investigated
whether ALND could be safely omitted in patients with
one or two metastatic sentinel lymph nodes. Patients with
clinical T1-2NOMO breast cancer undergoing lumpectomy
with planned whole-breast irradiation, having one or two
metastatic sentinel nodes, were randomized to receive either
standard ALND or no further axillary treatment. The
results revealed no significant differences in overall survival
or disease-free survival between the two groups over a
median follow-up of 6.3 years. In detail, the 5-year disease-
free survival was 83.9% in the SNB group in comparison
to 82.2% in the ALND group. The 5-year overall survival
was about 92.5% in the SNB alone group and 91.8% in the
ALND group. These findings revealed that ALND might
not be mandatory for all patients receiving lumpectomy
and radiation therapy with limited sentinel node metastasis
(13,20,21). The ACOSOG Z0011 trial has significantly
influenced the clinical management of breast cancer,
prompting less invasive strategies for axillary surgery
in patients receiving breast conserving surgery. Several
national breast cancer treatment guidelines now advise
against standard ALND for patients who meet the Z0011
criteria, focusing on a tailored treatment approach that
reduces morbidity linked to lymph nodes complete removal
while still ensuring effective cancer control. Despite the
widespread dissemination of the ACOSOG Z0011 trial,
some limitations and potential pitfalls linked to selection
bias, differences in surgical technique and radiotherapy

© AME Publishing Company.
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protocols have been discussed in oncology community.
To note, this study did not include patients receiving
neoadjuvant chemotherapy (NAC), those undergoing
partial breast irradiation, or those undergoing mastectomy,
thus the results should not be extrapolated for these groups.

The potential extension of the ACOSOG Z0011
results to the patients undergoing mastectomy has been
explored by the SINODAR-ONE multicenter randomized
clinical trial. The trial explored the role of ALND in
patients undergoing either breast-conserving surgery
or mastectomy for T1-2 breast cancer with one or two
sentinel lymph nodes with macrometastases. Patients were
randomly assigned in a 1:1 ratio to either no additional
axillary treatment or the removal of >10 axillary level 1/
II non-sentinel lymph nodes (SLNs) followed by adjuvant
therapy. The results demonstrated that the 3-year survival
and relapse rates for T1-2 breast cancer patients with one
or two macrometastatic SLNs who received only SNB and
adjuvant therapy were not inferior to those of patients who
underwent ALND (14,22).

The POSNOC trial has the main objective to determine
the necessity and effectiveness of additional treatments,
such as ALND or axillary radiotherapy, after a positive
SNB. Patients with one or two SLNs testing positive
were randomized to either no further axillary treatment
or additional treatment (either ALND or axillary
radiotherapy). The primary objective of the trial is to
compare disease-free survival between the two groups. The
results of the POSNOC trial, which is still ongoing, might
provide further evidence to possibly broaden less invasive
axillary treatments to patients with breast cancer and limited
axillary disease (15).

The SENOMAC trial randomized patients with
up to two macrometastases in their sentinel nodes to
undergo completion ALND or no further axillary surgery.
Interestingly, clinically node-negative T1-3 (i.e., tumors
larger than 5 c¢m), undergoing breast-conserving surgery
or mastectomy whether or not submitted to NAC were
included. The SENOMAC trial aims to explore whether
completion ALND is necessary in cases of limited spread
to sentinel lymph nodes. This investigation will include not
only patients undergoing any type of breast surgery but also
those who have received neoadjuvant treatment and those
with larger tumors (16).

The randomized, multicenter trial AMAROS was
an important study primarily investigating the role of
radiotherapy in the treatment of axillary nodes. Clinically
node-negative breast cancer patients with positive SNB
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were randomly assigned to receive either ALND or
axillary radiotherapy. Both patients undergoing breast-
conserving surgery and those undergoing mastectomy were
included. The results showed that axillary radiotherapy was
comparable to ALND in preventing axillary recurrence in
patients with positive SNB. To note, the occurrence of arm
lymphedema was significantly lower in the radiotherapy
group, implying that radiotherapy has the potential to be
an effective alternative to ALND in patients with positive
sentinel lymph nodes, with reduced side effects (17).

The trial OTOASOR arrived at similar results. Patients
with T<3 c¢cm NO breast cancer and positive SNB were
randomized to either ALND or regional nodal irradiation.
The long-term follow-up demonstrated that regional
nodal irradiation does not increase the risk of axillary
relapse compared to ALND. This suggests that axillary
radiotherapy could be an effective alternative for selected
patients with positive nodes (18).

Management of axillary lymph nodes in the
setting of neoadjuvant treatments

Neoadjuvant systemic treatments have been used
increasingly in the modern management of breast cancer,
especially among patients diagnosed with triple negative
or HER2 positive breast cancer. This trend has generated
new insights on the role of axillary treatment in particular
patient subgroups. In fact, one of the main purposes of
neoadjuvant treatments is to downstage the disease burden
in both the breast and axillary lymph nodes, in order
to reduce the extent of surgery and refine personalized
treatment based on biological tumor characteristics and
response to neoadjuvant protocols. Particular interest has
been directed towards patients with metastatic lymph nodes
before the start of neoadjuvant therapy who downstage
to node-negative at the time of surgery. The main studies
focusing on axillary staging in the setting of neoadjuvant
systemic treatments are summarized in Table 3.

The ACOSOG Z1071 (Alliance) clinical trial was
designed to determine the false-negative rate for SNB
following chemotherapy in patients initially presenting
with biopsy-proven cN1 breast cancer. The false negative
rate was not found to be 10% or less in women with cN1
breast cancer with 2 or more sentinel nodes examined who
received NAC. Based on this finding, the trialists suggested
that a greater sensitivity would be necessary to support the
use of SNB as an alternative to ALND after NAC (23).

The SENTINA was a four-arm, prospective, multicentre
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cohort study investigating the timing of SNB in patients
scheduled for NAC. The primary endpoint of the study
was to evaluate the false-negative rate of SNB after NAC
for patients who converted from cN1 to ycNO disease.
The results demonstrated that SNB was a reliable method
before NAC, while after systemic treatment or early SNB,
the procedure had a lower detection rate and a higher false-
negative rate in comparison with SNB carried out before
NAC. The authors suggested caution about the limitations
of SNB planned after NAC (24).

The potential of omitting ALND after NAC was
explored by the SN FNAC study, where patients with
biopsy-proven node-positive breast cancer (T0-3, N1-2)
underwent both SNB and ALND after NAC. SNB was
considered positive even in presence of I'TC. The false
negative rate was <10% by using immunochemistry,
and the potential for avoiding ALND was around 30%.
Thus, the authors recommended evaluation of SNB with
immunohistochemistry in the setting of NAC (25).

The GANEA 2 study investigated the accuracy and safety
of SNB after NAC in breast cancer patients, being the SNB
false negative rate the main endpoint. The results showed
that in patients with no initial node involvement (cNO),
a negative SNB after NAC enables the safe avoidance of
an ALND. Furthermore, residual tumor in the breast and
absence of lympho-vascular invasion after NAC enables the
identification of patients with initially involved node with a
low risk of axillary lymph nodes involvement (26).

The OPBC-03/TAXIS trial is an ongoing international
phase-III study evaluating the non-inferiority of axillary
radiotherapy compared to ALND in terms of disease-free
survival for patients with clinically node-positive breast
cancer. This trial is unique as it investigates the de-escalation
of axillary surgery in patients undergoing upfront surgery
and also includes those with residual disease following NAC.
Patients in the experimental arm receive tailored axillary
surgery (TAS), involving the removal of sentinel lymph
nodes and nodes suspected of containing cancer identified
and marked using imaging prior to surgery, ensuring they
are targeted during the procedure, followed by radiotherapy,
while those in the control arms receive standard ALND
followed by radiotherapy. The TAXIS trial is important
as it investigates whether TAS, a less invasive approach
that tailors the extent of surgery to the disease burden, can
achieve safe oncological outcomes with reduced treatment-
related morbidity related to ALND (27).

The ongoing Alliance A011202 is a randomized phase
IIT trial comparing ALND to axillary radiotherapy in
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Table 3 Management of axillary lymph nodes in the setting of neoadjuvant treatments

Study Type of trial Eligibility criteria Patient groups Primary endpoint Status
ACOSOG Phase Il Invasive BC, N1-2, NAC All patients received SNB and  False-negative rate of SN in Concluded
Z1071 (23) prospective, non- ALND identifying residual axillary
randomized study disease
SENTINA (24) Prospective Invasive BC, cNO-1, * SNB before NAC False-negative rate of SNB  Concluded
cohort study NAC . after NAC for patients who
* SNB after completing NAC converted from cN1 to ycNO
* SNB after conversion to
node-negative after NAC
e ALND for node-positive after
NAC
SN FNAC Prospective study T0-3, N1-2, NAC All patients received SNB and  False-negative rate of SNB  Concluded
study (25) ALND after NAC for patients who
converted from cN1 to ycNO
GANEA 2 (26) Prospective trial TO-3, NO-1, NAC e cNO False-negative rate of SNB  Concluded
« pN1 after NAC in pN1
OPBC-03/ Phase llI BC, N+ (cytologically or e TAS followed by ALND and Rate of imaging-guided Ongoing
TAXIS (27) randomized histologically proven), regional nodal irradiation localization of the suspicious
controlled study NAC or upfront surgery « TAS followed by axillary no.de clipped under imaging
) guidance
radiotherapy
Alliance Phase llI T1-3, N1, NAC Positive SNB Invasive breast cancer Recruiting
A011202 (28) randomized « ALND and regional nodal recurrence-free interval concluded
controlled study o
radiation therapy
¢ Axillary and regional nodal
radiation therapy without ALND
ADARNAT (29) Phase Il Invasive BC, positive ¢ Axillary RT alone 5-year axillary recurrence Ongoing
randomized study SNB, NST « ALND alone rate
NSABP B-51  Phase lll T1-3, N1, NAC ¢ Post-BCS: whole-breast Invasive breast cancer Recruiting
(30) randomized study irradiation with or without RNI  recurrence-free interval concluded

e Post-mastectomy: chest wall
RT with RNI or observation

BC, breast cancer; NAC, neoadjuvant chemotherapy; SNB, sentinel node biopsy; ALND, axillary lymph node dissection; SN, sentinel
node; TAS, targeted axillary surgery; NST, neoadjuvant systemic treatment; RT, radiotherapy; BCS, breast conserving surgery; RNI,

regional nodal irradiation.

c¢T1-3N1 breast cancer patients with positive SNB after
NAC. Essentially, the trial aims to assess, in patients with
positive sentinel lymph node(s) after completion of NAC,
whether radiotherapy to the undissected axilla and regional
lymph nodes is not inferior to ALND with radiotherapy to
the regional lymph nodes but not to the dissected axilla in
terms of invasive breast cancer recurrence-free interval (28).

The ADARNAT trial is a multicenter, randomized,

open-label, phase 3 clinical trial designed to evaluate the

© AME Publishing Company.

efficacy and safety of axillary radiation compared to ALND
in breast cancer patients with positive SNB following
neoadjuvant systemic therapy. Participants are randomly
assigned to receive either axillary radiotherapy without
ALND (study arm) or ALND alone (control arm). Both
groups are scheduled to receive level 3 and supraclavicular
radiotherapy. The primary objective is to determine if
radiotherapy is non-inferior to ALND in terms of 5-year
axillary recurrence rates (29).

Transl Breast Cancer Res 2025;6:5 | https://dx.doi.org/10.21037/tbcr-24-45



Translational Breast Cancer Research, 2025

Page 7 of 12

Table 4 Omission of axillary surgery in patients with invasive breast cancer

Study Type of trial Eligibility criteria Patient groups Primary endpoint Status
INSEMA (31)  Phase lll randomized c¢T1-2N0, BCS * No axillary surgery Invasive disease-free Recruiting
controlled trial « SNB (if 1-2 positive SNB, survival concluded
randomization: SNB alone vs. ALND)
SOUND (32)  Phase Ill randomized cT1NO, US-negative ¢ SNB Distant disease-free  Concluded
controlled trial axilla, BCS . survival
* No axillary surgery
BOOG 13-08 Phase lll randomized cT1-2NO, BCT * SNB 5-year regional Ongoing
(33) controlled trial ) recurrence rate
e No axillary surgery
SOAPET (34) Prospective, phase Il  T1-2NO (clinical, Stage 1: LymphPET imaging and SNB Negative predictive ~ Ongoing
clinical study imaging including Stage 2: value of LymphPET
LymphPET), BCT
* Negative axillary assessment: no
axillary surgery
e Positive axillary assessment: SNB
NAUTILUS (35) Phase Ill randomized cT1-2N0O, US-negative ® SNB 5-year invasive Recruiting

controlled trial axilla, BCS

disease-free survival concluded

* No axillary surgery

BCS, breast conserving surgery; SNB, sentinel node biopsy; ALND, axillary lymph node dissection; US, ultrasound; BCT, breast

conserving therapy.

The NRG Oncology/NSABP B-51/RTOG 1304 trial is
a phase III randomized clinical study aimed at determining
whether regional nodal irradiation is necessary for breast
cancer patients who initially have biopsy-confirmed positive
axillary lymph nodes, which become pathologically negative
(ypNO) after undergoing NAC. Patients with clinical stage
T'1-3, N1 breast cancer before NAC were randomized to
receive either chest wall irradiation with regional nodal
irradiation or observation in case of mastectomy, or whole-
breast irradiation with or without regional nodal irradiation
in case of breast conserving surgery. The results suggest
that for patients whose axillary lymph node involvement
resolves after NAC, omitting regional nodal irradiation
does not compromise oncological outcomes and may reduce
treatment-related toxicity (30).

Omission of axillary surgery in patients with
invasive breast cancer

The omission of any axillary surgery has gained interest
as an appealing practice for patients with early-stage
breast cancer who present with clinically negative lymph
nodes. This shift is underpinned by pivotal trials aiming to
demonstrate the oncologic safety of such an approach in
carefully selected patient groups. The main studies focusing
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on possible omission of axillary surgery in selected groups
of patients with early breast cancer are resumed in Zable 4.

The INSEMA trial includes ¢T1-2NO patients who
are scheduled for breast-conserving surgery followed by
radiotherapy. This non-inferiority trial demonstrated
that early-stage breast cancer patients who undergo a less
extensive axillary surgery achieve 5-year invasive disease-
free survival outcomes that are not inferior to those of
patients receiving standard treatment (31).

The Italian SOUND trial examined the safety of
omitting axillary surgery in patients with breast cancers up
to 2 cm and negative preoperative axillary ultrasonography.
This phase III noninferiority study involved 1,405 patients
randomized to either no axillary surgery or SNB. The results
indicated that avoiding axillary surgery was noninferior
to SNB in terms of 5-year distant disease-free survival,
suggesting that these patients can safely skip axillary surgery
without impacting their treatment outcomes (32).

The Dutch prospective non-inferiority randomized
multicenter BOOG 13-08 trial examines clinically node-
negative T'1-2 invasive breast cancer patients undergoing
breast-conserving therapy (BCT), in order to determine if
SNB can be safely omitted in these patients. Participants
are randomized to either undergo SNB or follow a
watchful waiting approach without SNB. Primary and
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secondary endpoints include distant disease-free survival
and overall survival. The estimated study completion date is
April 2027 (33).

The SOAPET trial consists of two phases. The
first phase will assess the negative predictive value of
preoperative axillary assessment, which includes routine
imaging exams and lymphPET/CT. In the second phase,
SNB will be omitted for patients with negative preoperative
axillary assessments. The estimated completion date for the
SOAPET trial is 2027 (34).

The ongoing NAUTILUS trial is a Korean prospective,
multicenter, randomized study involving candidates for
breast conserving surgery with clinically T1-2NO tumors
and negative axillary ultrasound. The participants are
randomized to either undergo SNB or no axillary surgery.
The primary endpoint is the 5-year invasive disease-free
survival. The secondary endpoints are overall survival,
axillary recurrence rate, distant metastasis-free survival, and
quality of life (35).

A recent study evaluated survival and recurrence in 125
estrogen receptor-positive/HER2-breast cancer patients,
aged 65 or older who received breast conserving surgery
and no SNB After a median follow-up of 36.7 months, rates
of axillary recurrence were extremely low, demonstrating
prospective data to support omission of SNB in this patient
population (36).

Results summary and future perspectives

In the era of de-escalation treatments in many fields of
surgical oncology, a compelling transition towards less
invasive surgical techniques aims at reducing morbidity
while maintaining or enhancing oncologic outcomes.
This approach is particularly significant in breast cancer
treatment, where efforts focus on reducing the extent of
axillary surgery without compromising the effectiveness
of cancer management. Axillary staging remains a crucial
aspect of breast cancer management, due to its important
prognostic role. Although research is ongoing to reduce the
extent of surgical interventions, thorough axillary staging
is still necessary in specific cases. This comprehensive
approach helps ensure accurate diagnosis, guides treatment
decisions, and influences overall patient outcomes.

In this scenario, two important issues need to be taken
into account. First, the potential harms of unnecessary
ALND or SNB, particularly lymphedema and axillary
web syndrome, represent significant sequelae that remain
difficult to treat and compromise quality of life. On the
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other hand, an improper evaluation of axillary status can
negatively influence decision on postoperative systemic
treatments with relevant effects on overall prognosis.
Moreover, patients with unrecognized or untreated lymph
node metastases may experience severe local symptoms.

Many trials have highlighted the advantages of de-
escalating axillary treatment in different clinical settings.
In patients with positive nodes, it seems reasonable to
apply the results of studies that demonstrated that omission
of complete ALND in presence of up to two sentinel
nodes with macrometastases do not affect survival rates.
Among these trials, the ACOSOG Z0011 is probably the
most well-known and the most frequently recommended
in current guidelines. This trial is a landmark study in
breast cancer treatment, significantly impacting surgical
practice, since it has demonstrated that for women with
limited sentinel lymph node metastasis undergoing breast-
conserving surgery and systemic therapy, ALND could be
safely omitted without affecting survival rates. Nonetheless,
it should be remarked that inclusion criteria are highly
selective, and restricted to patients who undergo breast
conserving surgery (20,21).

Omission of ALND in node positive patients converting
to node negative after NAC is an exciting opportunity.
However, the treatment of this subgroup of patients
remains heterogeneous across different countries, and even
within various breast centers of the same country. The
ongoing international, prospective, multicenter cohort
study AXSANA seeks to determine the best practices for
axillary surgery by comparing various techniques, with
the goal of optimizing treatment outcomes and reducing
morbidity associated with traditional ALND (37,38). On
a practical basis, sparing ALND in selected patients with
positive lymph nodes that convert to negative after NAC
seems to be a rational option. Evidence-based medicine has
shown the dramatic effects of neoadjuvant treatments on
both breast and axillary basin, with high rates of complete
pathologic response especially in patients with triple-
negative or HER2-positive breast cancer.

The omission of any surgical evaluation of axillary
lymph nodes is probably the most attractive setting. It
undoubtedly has important advantages, as it reduces
surgical morbidity and improves patient quality of life
(31,32). SNB, although it is a minimally invasive approach
when compared to ALND, may be challenging to perform
in some situations and may have long-lasting complications.
A correct preoperative patient selection and an accurate use
of imaging modalities, to assess the axillary lymph nodes
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for the presence of disease are of the utmost importance
when no axillary surgery is planned. Imaging is crucial
in determining the extent of disease spread and planning
appropriate treatment strategies.

Axillary radiotherapy instead of axillary lymph node
dissection is an emerging strategy that aims to reduce
surgical morbidity while maintaining effective disease
control. Among studies exploring the potential of axillary
radiotherapy, the AMAROS trial was a pivotal phase
III study that evaluated the management of the axilla in
patients with a positive SNB, after either breast conserving
surgery or mastectomy. The trial compared ALND with
axillary radiotherapy. The findings of the AMAROS
trial have impacted clinical practice by establishing
axillary radiotherapy as a viable alternative to ALND for
selected breast cancer patients, offering reduced surgical
complications while maintaining comparable survival
outcomes (17). Current trials are also evaluating the efficacy
and safety of axillary radiotherapy, and the adoption of
this approach is expected to increase as evidence supports
its benefits. This shift highlights the importance of
continuously updating clinical guidelines and ensuring
that multidisciplinary teams are well-informed to provide
personalized treatment plans for breast cancer patients. Also,
the safety of omitting radiotherapy is under investigation
in low-risk breast cancer, as assessed by genomic risk scores
and Oncotype Dx (39,40). The randomized TAILOR RT
trial has been comparing the effects on low-risk breast
cancer receiving usual care that includes regional radiation
therapy, with receiving no regional radiation therapy (41).

Importantly, decision on postoperative management
of breast cancer with new systemic treatments are still
based also on axillary status. Adjuvant therapy decisions
for patients with higher-risk hormone receptor-positive/
HER2-negative breast cancer and lymph node involvement
may include the recommendation for cyclin-dependent
kinase 4/6 (CDK4/6) inhibitors (42,43). This is because
CDK4/6 inhibitors have been shown to improve outcomes
in this patient population by targeting key regulators of the
cell cycle, thereby inhibiting cancer cell proliferation. The
use of CDK4/6 inhibitors in combination with endocrine
therapy has demonstrated significant benefits in reducing
the risk of recurrence and improving survival rates in clinical
trials (44,45). The decision to include CDK#4/6 inhibitors in
adjuvant therapy should be based on a thorough assessment
of the patient’s overall risk profile, including factors such as
tumor size, grade, nodal involvement, and other biomarkers.

© AME Publishing Company.
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Conclusions

The treatment of the axilla poses a significant challenge
in the modern management of breast cancer patients.
The multitude of trials underscores the complexity of the
issue and the variability among breast centers in different
countries. Profound differences exist in patient selection
criteria and SNB evaluation methods. In patients with
clinically node-negative lymph nodes and up to two positive
sentinel nodes, avoiding axillary lymph node dissection is a
safe option. As for patients receiving neoadjuvant systemic
treatment, axillary lymph node dissection is unnecessary
if no residual tumor burden remained in the lymph nodes
after surgery. Additionally, studies have shown that axillary
radiotherapy can be as effective as axillary dissection in
certain cases. The avoidance of any axillary surgery might
be proposed to highly select sub-groups patients with small
tumors and lymph nodes that are negative on clinical and
ultrasound evaluation. In the coming years, there will likely
be a progressive de-escalation in axillary treatment, with
ALND reserved for fewer patients. In this context, the
adoption of guidelines based on results of current trials and
a thorough multidisciplinary team approach is crucial to
determine the appropriate treatment for each breast cancer
patient.
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