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This historical surgical retrospection focuses on the temporal de-escalation axillary surgery, focusing
on the unceasing efforts of researchers toward new challenges, as documented by extensive studies
and trials. Axillary surgery has evolved, aiming to offer the best oncologic treatment and improve the
quality of life of women. Axillary lymph-node dissection (ALND) has been replaced by sentinel lymph-
node biopsy (SLNB) in women with early clinically node-negative breast cancer, providing adequate
axillary nodal staging information with minimal morbidity, and becoming the standard of care in the
management of breast cancer. However, this is only the beginning. Strategies in defining systemic and
radiotherapeutic treatments have gradually been optimized, offering increasingly refined and targeted
breast cancer treatment tools. In recent years, the paradigm of completion ALND after a positive SLNB
has been questioned, and several studies have led to revolutionary changes in clinical practice. Moreover,
the increasingly pivotal role played by neoadjuvant chemotherapy (NAC) has had a profound effect on
the extent of axillary surgery, paving the way to a more finite “targeted” procedure in women with
node-positive breast cancer who convert to negative nodes clinically after NAC. The utility of SLNB itself
and its subsequent omission in women with negative nodes clinically and breast conservative surgery is
also under scientific evaluation.

The changes over time in the surgical approach to breast cancer have been numerous and significant.
The novel emerging perspective characterized by recent advances in biology and genetics, in dedicated
axillary ultrasound imaging and chemotherapy regimens, is the present reality that points to the future

of axillary node treatment in breast cancer.

© 2020 Elsevier Inc. All rights reserved.

Today, looking back over history

Axillary surgery is rooted historically in ancient medicine: from
Galen (129-201 AD) until the 19th century, the "humoral theory,"
conceived by Hippocrates (460-377 BC), fed the belief that breast
cancer represented a disease with systemic potential, promulgat-
ing the pivotal role of surgery in breast cancer treatment [1]. In
1757, the French physician Henri F. Le Dran was one of the first
surgeons to support the concept of axillary dissection as an inte-
gral part of the surgical treatment of breast cancer [2]. In 1866, the
German pathologist Rudolph Virchow, supported by robust autopsy
studies, postulated that the axillary lymph nodes represented the
point of spread via the lymphatics to distant sites [1,3]. Following
this hypothesis, William Halsted proposed the principle that the
surgical approach to breast cancer should comprise extirpation of

* Corresponding author.
E-mail address: francesca.magnoni@ieo.it (F. Magnoni).

https://doi.org/10.1053/j.seminoncol.2020.09.001
0093-7754/© 2020 Elsevier Inc. All rights reserved.

the breast and adjacent lymph nodes and promoted radical mas-
tectomy, whereby the breast, pectoralis muscles, and ipsilateral ax-
illary nodes were removed en bloc [4,5]. In the early years of the
20th century, the anatomical extension of the Halsted technique
was debunked and in order to reduce the disfigurement patients
who underwent surgery experienced, gave way to modified rad-
ical mastectomy—the approach that became the gold standard of
“current best practice” in breast cancer treatment until the mid-
1980s. Going through the first critical disquisitions in the 1970s, 2
large trials, the Kings/Cambridge and NSABP-04 trials, questioned
the modified radical mastectomy axiom. They randomized patients
with a clinically node-negative axilla to either early or delayed ax-
illary treatment. And in the mid-1980s, we saw the beginning of a
gradual de-escalation in axillary surgery [6].

Guided by this “diachronic” premise, in the 1990s, we reached
a historical switch from axillary lymph-node dissection (ALND) to
sentinel lymph-node biopsy (SLNB). SLNB became a very important
scientific development for women with early-stage breast cancer
and is the current best practice standard of care for most patients
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Table 1
Negative SLN.
Study Design Results Comments
NSABPB-32 5,611 men with invasive BC o OS: Unadjusted HR=1.20 (95%CI 0.96-1.50; o SLNB neither prejudiced survival nor

Krag et al [11]

European Institute
of Oncology
Veronesi et al [12]

randomly assigned to either:
e Group 1: SLN
resection + ALND or
e Group 2: SLN resection alone
with ALND only if SLNs were
positive
Primary endpoint = 0S

516 patients with primary BC
up to 2 cm in pathologic
diameter randomized to:

o SLNB+ ALND (ALND arm)
e SLNB with ALND only if the
sentinel node contained

p=0.12)
8-year K-M for OS
- Group 1=91.8% (95%CI 90.4-93.3)
- Group 2: 90.3% (88.8-91.8)
DFS: Unadjusted HR 1.05 (95%CI 0.90-1.22;
p=0-54)
8-year KM for DFS:
- Group 1: 82.4% (80.5-84.4)
- Group 2: 81.5% (79.6-83.4)
Regional-node recurrences as first events
- Group 1=8
- Group 2=14 (p=0.22)

Eight patients in ALND arm had
false-negative SLNs on histologic analysis:
Only 2 of 8 (95%CI: 3-15) expected cases of
overt axillary metastasis occurred in the
SLNB arm

23 breast cancer-related events in the SNB

increased the risk of recurrence

There were no statistically significant
differences between patients who
underwent an ALND and those who had a
SLNB in terms of OS, DFS and regional
control

BC with clinically negative lymph nodes:
When SLN is negative, SLN alone with no
further ALND is appropriate, safe, and
effective

No differences were demonstrated in terms
of axillary recurrences or distant
metastases between patients who
underwent SLNB alone and patients who
underwent SLNB plus immediate ALND, if
the SLN was negative

metastases (SLN arm)
P=0.52)

e OS was greater in the SLNB arm (log-rank,

P=0.15)

arm 26 in the ALND arm (log-rank,

Sentinel nodes should be examined before
ALND.

Preservation of lymph nodes may have
beneficial consequences

Abbreviations: ALND, axillary lymph node dissection; BC, breast cancer; DFS, disease-free survival; HR, hazard ratio; KM, Kaplan-Meier; OS, overall survival; SLN, sentinel

lymph node; SNB, sentinel lymph node biopsy.

with clinically negative nodes. It has revolutionized the manage-
ment of the axilla and has substantially influenced the quality of
care of women with a diagnosis of breast cancer.

This unique scientific evolution on the role of axillary surgery
in breast cancer has developed through the study of different clin-
ical conditions, concerning the pathologic status of sentinel lymph
nodes (SLNs): negative SLN, micrometastatic (0.2-2 mm metasta-
sis) SLN, and macrometastatic (larger than 2 mm metastasis) SLN
[7]. These are reviewed below.

Negative SLN

In recent decades, there has been widespread acknowledge-
ment of the role of axillary surgery as a staging and prognostic
implement rather than a therapeutic intervention (Table 1) [8].
Several factors have contributed to the progressive decrease in the
extent of axillary surgery. These are: the considerable expansion in
screening mammography, the increasing value of adjuvant and sys-
temic therapies and radiotherapy, the current relevance of biolog-
ical markers (eg, intrinsic molecular subtypes, tumor grade, ki-67)
for prognostic purposes and the personalization of adjuvant ther-
apy, as well as the importance of neoadjuvant systemic therapy.

ALND has thus been gradually abandoned in patients whose ax-
illary nodes are clinically negative, also because of considerable in-
trinsic morbidity, such as lymphedema of the arm and hand, re-
striction of arm mobility, and even weakness and paresthesia [9].
For patients with clinically node-negative primary breast cancer, in
the 1990s, at least seven randomized trials compared SLNB ver-
sus standard ALND [6]. These trials consistently demonstrated that
morbidity is lower, and quality of life is higher in patients who un-
dergo SLNB compared to standard ALND, without adverse effects
on survival in long-term follow-up [10].

The largest of these trials comparing SLNB versus standard
ALND was NSABP-B32, which randomized 5,611 women between
1999 and 2004 to either an SLNB plus ALND (group 1) or SLNB
alone with ALND only if the sentinel nodes were positive (group
2) [11]. This trial concluded that SLNB neither prejudiced survival
nor increased the risk of recurrence. There were no statistically
significant differences between patients who underwent an ALND

and those who had a SLNB in terms of overall survival, disease-
free survival, and regional control [11]. Similarly, in the random-
ized trial conducted at the European Institute of Oncology, be-
tween 1998 and 1999, 516 patients were randomized to SLNB plus
ALND versus SLNB alone (ALND again only if the sentinel lymph
nodes were positive). No differences were demonstrated in terms
of axillary recurrences or distant metastases between patients who
underwent SLNB alone and patients who underwent SLNB plus im-
mediate ALND, if the SLN was negative [12].

Clinical presentation of lymph nodes (negative or positive at
clinical or instrumental ultrasound examination of the axilla), ex-
tent of surgical breast treatment planned (quadrantectomy or mas-
tectomy), and scheduling of adjuvant radiotherapy, are all elements
involved in the choice of axillary surgical treatment type. SLNB is a
minimally invasive procedure, and is the current best standard ap-
proach to the axilla in patients with clinically node-negative breast
cancer. It is universally accepted as the turning point in axillary
surgery.

As science has progressed over the years, further studies
have been published in the peer-reviewed biomedical literature.
This criterion is applicable in mastectomy as well as in breast-
conserving surgery with subsequent whole breast radiation. This
precise and reliable method presents axillary recurrence rates of
less than 1%, ensuring excellent regional nodal control, with a re-
ported false-negative rate (FNR) of 6%-8% [10,13].

Ductal carcinoma in situ

This SLNB perspective also applies to breast ductal carcinoma
in situ (DCIS), also defined as ductal intraepithelial neoplasia
(DIN), according to the acronym introduced by Tavassoli in 1998
for DCIS (Table 2) [14]. Before the SLNB era, ALND was performed
together with breast surgery in patients with DCIS [14]. ALND may
nowadays appear to be unnecessary in the surgical management
of DCIS since, by definition, DCIS is a noninvasive disease and thus
has no potential to spread to the axillary lymph nodes [15]. But
following this logic, SLNB also does not seem appropriate, and
thus remains controversial [16]. A retrospective study conducted in
2008 at the European Institute of Oncology involving 854 cases of
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Table 2
Ductal carcinoma in situ.
Study Design Results Comments
European Institute of Oncology, 854 patients with pure o SLN metastases detected in 12 (1.4%) of e Routine ALND can be avoided in
Italy DCIS underwent SLN DCIS pts patients with “pure” DCIS with a

Intra et al [17]

USA National Cancer Database
Study
James et al [19]

Department of Breast Surgery,
Rigshospitalet (University
Hospital of Copenhagen,
Denmark) and Herlev-Gentofte

Hospital (Copenhagen, Denmark).

Munck et al [20]

biopsy at the European
Institute of Oncology

Micrometastases (<2 mm) in 7
Macrometastases in 5

Isolated tumoral cells (<0.2 mm)
identified in 4 patients

11 patients underwent ALND; none
had additional positive axillary lymph
nodes .

15,422 patients with DCIS o 18% rate of use of SLNB and a very low
undergoing BCS in 2015 rate of positive SLN (0.9%)
were extracted from the Significant association between
National Cancer Data frequency of SLNB and
Base - Patients 60-69 years old
- Receipt of care at a community
facility
- Higher nuclear grade DCIS

Registry-based study of
1,368 patients with DCIS
treated between 2008
and 2016 evaluated; 975
included in study

246/975 (25.2%) tumors upstaged to IC
Redundant SLNB performed in 392/975
(40.2%).

44/975 (4.5%) with final diagnosis of IC
not offered SLNB and thus potentially
undertreated.

In adjusted analysis, risk of upstaging.
increased with

metastatic SLN

Because of the low prevalence of
metastatic involvement, SLN biopsy
should not be considered a standard
procedure in the treatment of all
patients with DCIS

The sole criteria for proposing SLN
biopsy in DCIS should be when there
exists any uncertainty regarding the
presence of invasive foci at definitive
histology

In this large dataset of patients with
DCIS, SLN metastasis is rarely
identified.

Benefit of SLNB in patients with DCIS
undergoing BCS is limited and does not
routinely provide meaningful
information.

Considerable number of patients with
DCIS had a redundant SLNB

Utility in identification of subgroups in
whom SLNB can safely be omitted

- Larger DCIS size
- Palpability
- Mass formation on breast imaging
e Van Nuys classification not associated
with upstaging

Abbreviations: ALND, axillary lymph node dissection; BCS, breast conserving surgery; DCIS, ductal carcinoma in situ; IC, invasive carcinoma; SLN, sentinel lymph node;

SLNB, sentinel lymph node biopsy.

pure DCIS (no microinvasive foci identified on definitive pathologic
examination) found a 1.9% rate of SLN involvement. This SLN
involvement rate decreased to 1.4% if SLNs with only isolated
tumor cells were excluded. According to previous studies, the SLN
was found to be the only metastatic node in all patients who
received axillary dissection. These results suggested that routine
axillary dissection could be avoided in patients with “pure” DCIS
with a metastatic SLN [17].

The current clinical practice recommendation is to perform
SLNB only in selected patients with DCIS in whom there is a sub-
stantial risk of an upgrade of the lesion at final pathology. A sub-
stantial risk of an upgrade includes a mass highly suggestive of
invasive cancer on breast imaging and physical examination, or a
wide area of DCIS of 5 cm or more at imaging, or when mas-
tectomy is indicated, as confirmed by the 2014 ASCO update rec-
ommendations [18]. However, evidence for this recommendation
is not strong due to the shortage of scientific data and long-term
follow-up studies.

To date, a recent American contribution on this topic, in which
data on 15,422 patients with DCIS undergoing BCS in 2015 were
extracted from the National Cancer Data Base, revealed an 18% rate
of use of SLNB and a very low, 0.9% rate of metastatic SLN [19].
This low rate of nodal involvement argues against the routine use
of SLNB for patients with DCIS undergoing BCS. Additionally, a re-
cent register-based study conducted by Munch et al. involving 975
patients with a preoperative diagnosis of DCIS who had under-
gone both mastectomy and BCS reported a 25.2% rate (246/975)
of upstaged invasive cancer based on final pathology. SLNB was
performed in 594/975 (60.9%) patients—392 (53.8%) of the 729 pa-

tients with a final diagnosis of DCIS and 202 (82.1%) of the 246
patients with disease upstaged to invasive cancer (P<.001). There-
fore, 40.2% (392/975) of patients with only DCIS confirmed at fi-
nal pathology of the breast specimen had a redundant SLNB, and
44/975 (4.5%) had inadequate staging of the axilla—the 44 whose
disease was upstaged to invasive cancer but did not undergo SNLB.
They suggested the specific identification of “upstaging risk” sub-
groups in whom SLNB can safely be avoided, such as DCIS lesion
size, palpability or mammographic mass, nuclear grade, and pres-
ence of comedo-necrosis, even though in the present study they
were combined in the Van Nuys classification [20].

Micrometastatic SLN

Two trials have studied the surgical management of mi-
croscopic SLN disease in recent decades (Table 3). The phase 3
International Breast Cancer Study Group (IBCSG) 23-01 multicenter,
randomized, noninferiority trial was conducted at the European
Institute of Oncology. It underlined that axillary dissection pro-
vides no advantage in patients who undergo conservative surgery
or mastectomy with only micrometastases in the SLN (1 or more
foci up to 2 mm). After a median follow-up of 9.7 years (interquar-
tile range 7.8-12.7), the authors could not find any difference in
disease-free survival, overall survival, or recurrence [21,22]. Similar
conclusions were reported in AATRM 048/13, which randomized
patients with invasive breast cancer with tumor sizes <3.5 cm and
micrometastatic lymph node disease to either no further surgery
or ALND, after BCS and SLNB. The investigators concluded that
axillary dissection is not justified in patients with limited SLN
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Table 3
Micrometastatic SLN.
Study Design Results Comments
IBCSG 23-01 e Randomized, non-inferiority, phase 3 e 464 ALND; 467 no ALND e ALND can be avoided in early BC

Galimberti et al [21,22]

AATRM 048/13/2000
Sola et al [23]

trial
Eligible patients:
- Clinically non-palpable axillary
lymph node(s)
- Primary tumor <5 cm
- >1 micrometastatic (<2 mm) SLN
with no extracapsular extension
SNB
Patients randomly assigned 1:1 ratio to
undergo ALND or no ALND

Prospective, randomized clinical trial

e Newly diagnosed early-stage breast

cancer (T<3.5 cm, clinical NO, MO)
who underwent surgical excision as
primary treatment

All 247 patients had micrometastatic
SLN

Randomly assigned to complete ALND
or clinical follow-up
1% end point = DFS

with limited SLN involvement,
eliminating complications of
ALND with no impact on
survival.

After median follow-up of 5-0 (IQR 3.6-7.3)
years:

- DFS events: 69 in ALND group; 55 in
no ALND group
BCRE: 48 in ALDN group; 47 in no
ALND group
Other non-BCRE: 21 in ALND group; 8
in no ALND group
5-year DFS: 84.4% (95%CI 80.7-88.1) in
ALND group 87.8% (95%CI 84.4-91.2) in
no ALND (log-rank p=0.16; HR for no
ALND vs yes ALND =0-78, 95% CI
0-55-1-11, non-inferiority p=0-0042)
Long-term surgical events higher in ALND
group
DFS at 10 years = 76.8% (95% CI 72.5-81.0)
in no ALND group; 74.9% (95%Cl, 70.5-79.3)
in ALND group (HR 0.85, 95% CI 0.65-1.11;
log-rank p=0.24; p=0.0024 for
non-inferiority)

In early BC patients with SLN
micrometastasis, selective SLN
lymphadenectomy IS sufficient to
control locoregional and distant
disease, with no significant
effects on OS

112 in ALND group; 121 clinical follow up
15 (13%) ALND group completion ALND
was positive, with a low tumor burden.
Disease recurrence: 1 (1%) of ALND group
and 3 (2.5%) of clinical observation

No differences in DFS (p=0.325) and no
cancer-related deaths

Abbreviations: ALND, axillary lymph node dissection; BC, breast cancer; BCRE, breast-cancer-related events: CI, confidence interval; DFS, disease-free survival; HR, hazard

ratio; OS, overall survival; SLN, sentinel lymph node.

involvement, provided that patients receive both traditional whole
breast radiation in BCS and systemic adjuvant treatment [23].
These large trials demonstrated that axillary lymph node dissec-
tion is not justified for patients with micrometastatic sentinel-node
involvement and that this does not impact on survival.

Macrometastatic SLN

Biomolecular tumor pattern and SLN status alone might provide
sufficient information to guide adjuvant treatment decision-making
(Table 4). In addition, a low burden of residual axillary disease
could potentially be eradicated with adjuvant systemic therapy or
radiotherapy. In keeping with these assumptions, research efforts
have attempted to answer the question of whether ALND can be
avoided in specific selected presentations with limited metastatic
lymph-node involvement.

The American College of Surgeons Oncology Group Z0011 clin-
ical trial (ACOSOG Z0011) randomized women with breast cancer,
and limited metastatic lymph node involvement eligible for BCS,
to assess the efficacy and safety in terms of survival of performing
only SLNB followed by subsequent radiation therapy. After a 10-
year follow-up, it emerged that ALND did not confer an advantage
in women with early breast cancer treated with BCS with no more
than two involved SLNs, provided they received standard whole
breast irradiation and adjuvant chemotherapy. The trial revealed
no significant difference in axillary recurrence rates between the
observation group (1.5%) and the ALND group (0.5%) (P = .28) with
distant disease-free survival rates of 80.2% and 78.2%, respectively
(P = .32) [24]. In line with the ACOSOG Z0011 trial results, the
current surgical conduct in BCS sees ALND as contraindicated in
women with ¢T1-T2 breast cancer and metastases in only 1 or 2
SLNs. ALND is still recommended if there a metastasis in >3 SLNs

or macroscopic lymph node is detected intraoperatively [8,25].
Moreover, another large randomized European study, the phase
3 AMAROS trial (After Mapping of the Axilla: Radiotherapy Or
Surgery), analyzed 1,425 women with T1-2 breast cancer, clinically
negative axilla, and at least one metastatic sentinel node, compar-
ing axillary dissection with axillary radiotherapy. After a median
follow-up of 6.1 years (interquartile range 4.1-8.0), both axillary
dissection and axillary radiotherapy provided similar axillary
control. Moreover, radiotherapy was associated with significantly
lower morbidity, with a lower risk of lymphedema [26].

These considerations do not indicate that axillary radiotherapy
is always indicated in cases of positivity in the sentinel node, given
the good results in outcome reported by the ACOSOG Z0011 trial,
even in the absence of further axillary treatment [25]. Indeed,
in the management of patients with node-positive breast cancer,
the role of nodal irradiation is a matter of debate, in particular
in ACOSOG Z0011 [24]. Recently, Morrow et al. specified selective
high-risk clinical subgroups with 1-2 positive SLNs in which node
radiotherapy is strongly recommended: (1) tumor >3 cm; (2) tu-
mor with lymphovascular invasion; (3) microscopic extracapsular
extension of metastases in SLNs [27].

The monocentric OTOASOR trial (Optimal Treatment Of the
Axilla—Surgery Or Radiotherapy) confirmed the AMAROS findings.
Among 2,073 patients with early breast cancer and low SLNB bur-
den, axillary nodal irradiation was noninferior to completion ALND
in terms of survival and regional recurrence [28].

At the European Institute of Oncology, a retrospective study of
1,386 consecutive women with a diagnosis of cT1-2NO breast can-
cer who underwent BCS between 2016 and 2018, analyzed SLNB
status and related surgical management: 1,156 (83.4%) patients re-
sulted negative and 230 positive (16.6%). Seven of these 230 pa-
tients (3.0%) underwent complete ALND, and 223 (97.0%) were ob-
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Study

Design

Results

Comments

ACOSOG Z0011 trial
Giuliano et al [24]

EORTC 10981-22023
AMAROS trial (After
Mapping of the
Axilla: Radiotherapy
Or Surgery)

Donker et al [26]

OTOASOR trial (Optimal
Treatment Of the
Axilla - Surgery Or
Radiotherapy)

Savolt et al [28]

European Institute of
Oncology
Retrospective Study

Morigi et al [29]

Determine if outcomes of patients with
SLN metastases treated with BCS and
SLNB alone without ALND is
noninferior to that of women treated
with ALND

446 in SLNB alone group and 445 in
ALND group

Randomly assigned 1425 women with
T1-2 PBC, no palpable
lymphadenopathy and a positive SLN
to receive either ALND (744) or axillary
RT (681)

Primary endpoint = non-inferiority of
5-year axillary recurrence, considered
to be not more than 4% for the axillary
RT group compared with an expected
2% in the axillary lymph node
dissection group

Compare cALND to RNI in patients
with SLN metastasis (pN1sn) in stage I
e II breast cancer

Randomized women with PIBC (cNO
and cT <3 cm) before surgery to
cALND (1054) or 50 Gy RNI (1052)
Primary endpoint was axillary
recurrence and secondary endpoints
were OS and DFS.

Retrospective study of 1,386 women
with diagnosis of cT1-2NO BC who
underwent BCS and SLNB between
2016 and 2018

At median follow-up of 9.3 years
(interquartile range, 6.93-10.34 years)

- 10-year OS 86.3% in the SLNB
alone group and 83.6% in the ALND
group (HR, 0.85 [1-sided 95%ClI,
0-1.16]; noninferiority P=.02).

- 10-year DFS 80.2% in the SLNB
alone group and 78.2% in the
ALND group (HR, 0.85 [95% CI,
0.62-1.17]; P=.32)

- 10-year regional recurrence did not
differ significantly between the 2
groups

Median follow-up 6.1 years (IQR 4.1-8.0)

220/672 (33%) who underwent ALND
had additional positive nodes
Axillary recurrence in 4/744 in the
ALND group and 7/681 in the axillary
RT group

5-year axillary recurrence 0.43% (95%
CI 0-00-0-92) after ALND versus 1.19%
(0.31-2.08) after axillary RT

The planned non-inferiority test was
underpowered because of the low
number of events

Lymphedema in the ipsilateral arm
noted significantly more often after
ALND than after axillary RT at 1 year, 3
years, and 5 years

Mean follow-up was 97 months
(Q1-Q3: 80-120).

Axillary recurrence 2.0% in cALND
group vs. 1.7% in RNI group (p=1.00)
OS at 8 years 77.9% vs. 84.8%
(p=0.060)

DFS at 8 years 72.1% with cALND and
77.4% after RNI (p=0.51)

Analyzed nodal status and related
surgical management: of the 1386
patients who underwent surgery after
the introduction of the Z011 trial,
7/230 (3.0%) with positive SLN
underwent complete ALND, and
223/230 (97.0%) were observed. This
compares to 1425 with same
characteristics, treated before
adaptation of the Z0011 trial criteria in
which 216/1425 (15%) underwent
ALND.

Findings do not support routine use of
ALND in women with T1/T2 PIBC, no
palpable axillary adenopathy, and 1 or
2 sentinel lymph nodes containing
metastases

In this patient population, based on
10-year outcomes findings, ALND did
not confer an advantage, provided
women received standard whole breast
irradiation and adjuvant chemotherapy.

ALND and axillary RT after a positive
SLN provide excellent and comparable
axillary control for patients with T1-2
PBC, no palpable lymphadenopathy
Axillary radiotherapy results in
significantly less morbidity

RNI without cALND does not increase
the risk of axillary failure in patients
with early-stage PIBC (cT < 3 cm, cNO)
and pN1sn

In patients with limited SLN metastasis
axillary RNI could be an alternative
treatment for selected patients.

o Statistically significant reduction in ALND
performed with decrement in consequent
post-operative ALND related morbidity

Abbreviations: ALND, axillary lymph node dissection; BC, breast cancer; BCS, breast conserving surgery; cALND, completion axillary lymph node dissection; PIBC, primary
invasive breast cancer; PBC, primary breast cancer; RNI, regional nodal irradiation; RT, radiotherapy; SLN, sentinel lymph node; SLNB, sentinel lymph node biopsy.

served. This cohort was compared to 1,425 patients with the same
characteristics, treated before the adaptation of the Z0011 trial
criteria. In the latter, 216 (15%) underwent ALND, demonstrating
a statistically significant reduction in ALND performed following
adaptation of the Z0011 trial criteria and suggesting a decrement
in consequent postoperative ALND-related morbidity [29].

Neoajuvant chemotherapy

As already underlined, the role of systemic therapy with neo-
adjuvant intent is increasing (Table 5). Neoadjuvant chemother-
apy (NAC) represents a valid tool in downstaging both breast and
axillary disease. The 2019 St. Gallen Conference Panel considered
SLNB appropriate in the clinically negative axilla before neoadju-
vant treatments, and strongly recommended it [30]. For patients

with clinically involved axillary lymph nodes, downstaged after
neoadjuvant treatment, the performance of SLNB after NAC re-
mains controversial and widely discussed in several trials. Note
that a pathological complete response in node-positive cases is re-
ported in about 40% of patients, and in 60%-70% of women with
human epidermal growth factor receptor 2 (HER2)-positive tumors
[31,32]. One of the main concerns remains the risk of a FNR of
SLNB post-NAC, which, as reported “may range from 10% to 30%,”
and this was considered unacceptably high [31].

Several prospective trials have investigated the risk of a FNR
of SLNB post-NAC. These trials include the 3-arm NSABP B27 trial,
the multicenter 4-arm SENTINA trial, the ACOSOG Z1071 trial, and
the Canadian SN FNAC study analyzed FNR in cN1-N2 downstaged
cNO after NAC patients. These studies reported FNR of 10.7%, 14.2%,
12.6%, and 8.4%, respectively, with lower rates if more than 3 SLNs
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Study

Design

Results

Comments

European Institute
of Oncology, Italy

Galimberti et al
[35]

European Institute
of Oncology, Italy

Corso et al [36]

GANEA2
Classe et al [37]

Netherlands Cancer
Registry cohort
study

Simons et al [38]

Retrospective study of 396 cT1-4,
cNO/1/2 patients, who became or
remained cNO after NAC and
underwent SLNB if at least one SLN
was found. ALND was not performed if
the SLN was negative.

444 women, median age 44 years with
primary LABC candidates for NAC and
for lymphoscintigraphy before surgery

Enrolled 957 women with a diagnosis
of early BC post-NAC

Before NAC, women with cytologically
proven node involvement were
allocated into the pN1 group; others
into the cNO group

After NAC, pN1 group underwent SLN
and ALND; cNO group underwent SLN
and ALND only in case of mapping
failure or SLN involvement.

The main endpoint was SLN FNR.
Secondary endpoints were predictive
factors for remaining positive ALND
and OS of patients treated with SLN
alone

12,461 women with cT1-4 NO-3 BCs
treated with NAC - 5830 (46.8%) cNO
6631 (53.2%) cN+

Patients classified by clinical node
status (cN) and type of axillary surgery
Analyses performed to determine
clinicopathological factors associated
with performing ALND in cN+ patients

After a median follow-up of 61 months,
the five-year overall survival was 90.7%
(95%Cl, 87.7-93.7) in the whole cohort,
93.3% (95% CI, 90.0-96.6) in those initially
cNO, and 86.3% (95%CI, 80.6-92.1) in those
patients who were initially cN1/2
(P=0.12).

Axillary failure occurred in only 1 (0.7%)
initially cN1/2 patient who became cNO.

At least one SLN identified during
lymphoscintigraphy in 96.9% (430/444)
(95%Cl, 94.8-98.1%).

Detection rate did not vary significantly
(p=0.53) according to the type of NAC

Observed 103 negative SLNB among
women in the pN1 group
FNR 11.9% (95%CI 7.3-17.9%)

e 419 patients from cNO group treated with

SLNB alone, with only one axillary relapse
during the follow-up.

Among pN1 group (538), with successful
mapping, 103 had a negative SLNB. The
FNR was 11.9% (95%Cl 7.3-17.9%)

In multivariate analysis residual breast
tumor size after NAC >5 mm and
lympho-vascular invasion independent
predictors for involved ALND.

Positive ALND rate of 3.7% in patients with
initially involved node, with (1) negative
SLNB after NAC; (2) no lympho-vascular
invasion; and (3) a remaining tumor size
>5 mm - with risk regardless the number
of SLN removed

SLNB only not followed by ALND in cNO
patients increased from 11% in 2006 to
94% in 2016 (p < 0.001). SLNB performed
post-NST increased from 33 to 62% (p <
0.001).

ALND in cN+ patients decreased from 99%
in 2006 to 53% in 2016 (p < 0.001).

Age, year of diagnosis, HER2-positive
disease, clinical tumor stage and clinical
nodal stage were correlated with
performing ALND in cN+ patients

o Results suggested that SLNB is
acceptable in cN1/2 patients
down-staged to cNO after NAC

e Lymphoscintigraphy for SLN
identification is a feasible and safe
procedure post-NAC, independently
of treatment types.

o A negative SLN after NAC allows
surgeon to abstain from an ALND
Residual breast tumor and
lympho-vascular invasion after NAC
would allow selecting patients
with initially involved node with a
low risk of ALND involvement.

o Axillary surgical staging changed
significantly with a major decrease
in ALND rates in breast cancer
patients treated with NST over the
past decade.

e ALND has increasingly been
omitted after NAC in clinically
node-positive patients

Abbreviations: ALND, axillary lymph node dissection; BC, breast cancer; LABC, locally advanced breast cancer; NAC, neoadjuvant chemotherapy; FNR, false-negative rate;
PIBC, primary invasive breast cancer; PBC, primary breast cancer; SLN, sentinel lymph node; SLNB, sentinel lymph node biopsy; NST neoadjuvant systemic therapy.

are sampled (10% in ACOSOG Z1071), or if both radiotracer and
dye are used [33]. In a recent meta-analysis, the importance of
the amount of SLNs removed in terms of reducing the FNR rate is
specifically highlighted. Examining a total of 1,921 women enrolled
in 13 studies with initial metastatic biopsy-ascertained nodes after
NAC, the meta-analysis found that the FNR rate progressively de-
creased from 20% (13-27) to 12% (5-19) and 4% (0-9) with removal
of 1, 2, and 3 or more nodes, respectively [34].

The European Institute of Oncology conducted a retrospective
study of 396 cT1-4, cNO/1/2 patients, who became or remained
cNO after neoadjuvant treatment and underwent SNB if at least
1 SLN was found. ALND was not performed if the SLN was neg-
ative. After a median follow-up of 61 months, the 5-year over-
all survival was 90.7% (95% confidence interval [CI], 87.7-93.7) in
the whole cohort, 93.3% (95% CI, 90.0-96.6) in those initially cNO,
and 86.3% (95% CI, 80.6-92.1) in those patients who were initially
cN1/2 (P=.12). Axillary failure occurred in only 1 (0.7%) initially
cN1/2 patient who became cNO. These results suggested that SLNB
is acceptable in cN1/2 patients downstaged to cNO after neoadju-
vant therapy [35]. Moreover, Corso et al. recently described pre-

operative lymphoscintigraphy is a feasible and safe procedure in
SLN identification post-NAC, with an SLN detection rate of 96.9%
[36]. More recently, the GANEA2 study enrolled 957 post-NAC pa-
tients and observed 103 negative SLN among women in the pN1
group. The FNR was 11.9% (95% CI 7.3%-17.9%), leading to the con-
clusion that a negative SLN after NAC allows the surgeon to abstain
safely from an ALND [37]. To date, a recent large Dutch population-
based cohort study on 15,725 women with a diagnosis of breast
cancer treated with NAC confirmed the important change in axil-
lary surgery in clinical practice over the past decade in cT1-4 NO-
3 breast cancers treated with NAC, demonstrating that ALND has
increasingly been omitted after NAC in clinically node-positive pa-
tients [38].

To reduce the FNR, the metastatic nodes could be clipped, iden-
tified by ultrasound-guided wire localization or by a radioactive
seed and removed during the SLNB procedure, in case of com-
plete axillary response [39]. In particular, several ongoing world-
wide trials are still evaluating the methodology for clipped node
excision during SLNB after NAT [32,40]. A recent prospective trial
on 98 women with cT1-4 cN1-3 breast cancer who underwent
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NAGC, studied the feasibility and accuracy in excision of specific se-
lected clipped metastatic biopsy-proven nodes: the reported SLN
identification rate was 87.8%. The FNR observed in cN1 patients
was 4.2% when the clipped node was recognized as SLN, increas-
ing to 16.7% if the removed clipped node did not correspond to
the SLN. It concluded the validity of omission of ALND in patients
whose nodes are clinically positive patients before NAC, become
subsequently negative, if the negative clipped node is identified as
SLN [41].

The 2019 St. Gallen consensus conference believed SLNB, as op-
posed to ALND, to be adequate if at least 3 or more negative sen-
tinel nodes were detected and examined, underlining the persis-
tence of high FNR unless 3 or more SNs are examined. The Panel
recommended that patients with a clinically positive axilla or with
macrometastases identified in SLN after NAC undergo ALND. The
Panel was divided over whether residual micrometastatic lymph
node involvement warranted completion dissection after NAC, con-
cluding to be in favor of the execution of the ALND, unless regional
nodal irradiation is foreseen [30].

“Observing” axillary lymph nodes

Today, the focus is increasingly shifting toward the significant
role played by the tumor’s biologic profile, strictly implicated not
only in breast cancer diagnostic staging, but also in the personal-
ization of its treatment, as evidenced by the eighth edition of the
AJCC-TNM staging system [42]. Moreover, the SLNB-positive rate
is falling below 20%, as reported in specialized European breast
centers, an encouraging result when compared to the 29% reported
in the NSABP B-32 trial [43]. Additionally, a Memorial Sloan Ketter-
ing study reported a SLN-positive rate of 17.6% in a population of
patients undergoing biopsy [44] while a Mayo Clinic single center
analysis of 1,140 patients (T1/T2) with preoperatively confirmed
clinically negative axillary nodes, reported a SLN-positive rate of
13% [45].

The clinical information offered by the lymph-node pathologic
status appears mainly of prognostic value. Information regarding
node status is useful in several clinical conditions, such as in the
>pN2 stage, in relation to recommendations for regional radio-
therapy and choice of the type and duration of systemic treat-
ment [43]. Nevertheless, specific biological and genetic parameters
are primarily implicated in adjuvant treatment planning, rather
than nodal involvement, and a previous randomized trial compar-
ing ALND versus no axillary surgery in clinically node-negative pa-
tients did not demonstrate an advantage in overall survival for pa-
tients submitted to ALND [6].

Prospective European studies are underway with the challeng-
ing assumption of verifying the utility of the SLNB itself, especially
in specific subgroups of women with early breast cancer, that
are less likely to metastasize regionally, as small, low-grade,
biologically favorable tumors [43]. SOUND, INSEMA, and BOOG
2013-08 are studying the safety of omitting SLNB in BCS in the
presence of clinically negative axillary nodes. In particular, the
SOUND trial (Sentinel node v Observation after axillary Ultra-
souND) is a prospective randomized multicenter study, designed
by the European Institute of Oncology [46-48]. It was designed to
compare SLNB versus observation (no axillary surgery) in patients
with breast cancer <2 cm and a negative preoperative axillary
ultrasound (US). Patients with a negative US, or with the single
doubtful node negative on cytologic examination, are eligible for
randomization to either SNB #+ axillary dissection or no surgical
staging of the axilla (ie, no SNB nor axillary dissection). The
primary endpoint is distant disease-free survival. Secondary end-
points are cumulative incidence of distant metastasis, of axillary
disease, disease-free survival, and overall survival. Other endpoints
are quality of life and assessment of influence of type of adjuvant

treatment administered. The trial ended in June 2017, after the
inclusion of 1,463 patients. A total of 1,416 patients were analyzed,
708 in each arm. In the SLNB arm, micrometastases were detected
in 36 (5.1%) patients and macrometastases in 61 (8.6%) patients.
Results on early disease-free survival are under evaluation. This
study, together with ongoing INSEMA and BOOG 2013-08 trials,
aims to evaluate whether the lack of pathologic lymph-node
status information could be adequate in the adjuvant treatment
decision-making process, bearing in mind the pressing necessity
of improvements in diagnostic imaging given the low sensitivity of
Us [43].

Looking toward the future

Ongoing studies herald future research, involving breast cancer
patients either with a conservative or radical (mastectomy) sur-
gical plan, which could contribute to further scientific growth in
axillary management, better defining the role of axillary treatment.
The POSNOC trial (POsitive Sentinel NOde: adjuvant therapy alone
vadjuvant therapy plus clearance or axillary radiotherapy) is a
randomized controlled international trial of axillary treatment in
women with early-stage breast cancer who have metastases in 1
or 2 sentinel nodes. It aims to assess whether or not adjuvant ther-
apy alone is worse than adjuvant therapy plus axillary treatment,
in terms of axillary recurrence within 5 years. The accrual target is
1,900 patients [49]. The SENOMAC trial, likewise, is recruiting pa-
tients with breast cancer that are candidates for either mastectomy
or conservative surgery. It is a multicenter prospective randomized
trial includes patients with clinically node-negative breast cancer
presenting not more than 2 macrometastatic SLNs and is inves-
tigating the effect of omitting ALND in SLNB-positive patients.
Randomization is between ALND completion and noncompletion.
Its goal is to answer the clinically open questions related to the
indications for ALND in T1-T3 tumors in cNO patients. The primary
endpoint is breast cancer-specific survival at 5 years. Secondary
endpoints are locoregional recurrence, disease-free survival, and
overall survival. Target accrual is 3,500. Its results will support the
strengthening of the Z0011 trial conclusions, already applied in
clinical practice in BCS for cT1-2NO breast cancer patients [50].

With a goal of achieving ever greater regional control and re-
ducing therapeutic morbidity, the ongoing ALLIANCE A011202 trial
is studying the need of ALND in patients undergone to NAC who
reached a nodal partial clinical response [51]. Trial design, with
an estimated enrollment of 1,660 participants, aims to compare
overall survival, locoregional recurrence and development of arm
lymphedema after ALND versus axillary nodal irradiation among
women who undergo SLNB and have residual nodal disease, ie, a
metastasis greater than 0.2 mm in greatest dimension identified
on intraoperative pathologic assessment [51]. January 2024 is the
estimated primary completion date [51].

Regarding possible de-escalation of axillary surgery, in par-
ticular in relation to the risk of upstaging implied in axillary
evaluation in DCIS, mention may also be made of the still-debated
issue of the real value of SLNB in staging the axilla in microinvasive
carcinoma (MIC) (Table 2bis). In the future, could we consider a
potential omission of SLNB in selected cases of MIC? The incidence
of axillary metastasis in sentinel nodes in MIC varies in studies
from approximately 2% to 20% [52]. In a recent retrospective study
from the European Institute of Oncology, that analyzed 257 women
with microinvasive breast cancer who underwent SLNB, the re-
ported incidence of axillary metastasis was 12.1%, slightly higher
than previously reported [53], and which falls within the range
described in the published medical literature [52]. The low rate of
macrometastases (1.9%) with good overall survival and disease-free
survival, suggests that SLNB may not be useful in MIC, owing to the
small risk of lymph node metastasis and good prognosis. In this
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Fig. 1. Flow Chart 1, axillary surgery historic evolution. ALND = axillary lymph-node dissection; SLNB =sentinel lymph-node biopsy; DIN =Ductal intraepithelial neoplasia;

BCS =breast conserving surgery.

regard, also Phantana-angkool et al. recently reported a low SLN
metastasis rate in patients with MIC preoperatively diagnosed on
core biopsy and then confirmed at final pathology (2%) [54]. Fur-
thermore, a small rate of SLN metastases in microinvasive BC (2.9%)
was also described by Fan et al., who studied a wide cohort from a

National Cancer Database [55]. Indeed, these observations are sup-
ported by Level 1 evidence underlining that axillary dissection may
be avoided in SLN-positive breast cancer patients undergoing BCS
with radiotherapy when there is a low axillary metastatic burden
(zoo11) [52].
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As outlined through this historical perspective, the common
thread from the past that weaves its way through the present
and stretches toward the future is the progressive tendency to re-
duce the extension of axillary lymph-node surgery in breast can-
cer management (Figs. 1 and 2). In clinical practice, the omission

of ALND after SLNB with 1 or 2 positive SLNs following BCS is not
harmful if radiotherapy and adequate adjuvant systemic treatments
are planned. In tumors larger than 5 cm, ALND may be omitted
where radiotherapy is planned with regional nodal irradiation, in-
cluding the axilla, as a component of localregional treatment [30].
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Table 2bis
Ductal carcinoma in situ with microinvasion.
Study Design Results Comments
Retrospective 310 patients with DCISM—257 underwent e 226/257(87.9%) negative SLN; The findings of this study indicate
observational SLNB at the European Institute of e 31/257 (12.1%) positive SLN: 1.9% that SLNB may not be useful in
study, Oncology between 1998-2010 macrometastasis; 5.4% micrometastasis;4.7% microinvasive DCIS owing to the

European Institute
of Oncology, Italy

Magnoni et al [52]
/Intra et al. [53]

Aim: better understanding of surgical and ITCs.
prognostic implication of microinvasion

in BC

16 positive SLNs—ALND
e 15 positive SLNs—no ALND
e The estimated 10-year DFS rate was 77.5%, and

low risk of lymph node metastasis
and good prognosis

the estimated 10-year; OS rate was 94.8%.

1 regional recurrence among patients with

positive SLNs who did not undergo ALND,
which was not significantly different from
recurrence in the group of patients who had
ALND after a positive SLNB.

Retrospective study, 70 patients diagnosed with DCISM on core

USA biopsy
Phantana-angkool Aims: -assess the upstage rate to invasive .
et al [54] cancer and axillary lymph node DCISM
metastasis in patients diagnosed with .
DCISM
-whether predictive variables could be .
identified that may help inform who
would most likely benefit from a surgical
axillary evaluation.
USA National 2609 patients with DCISM who underwent .
Database study SLNB from 2012 to 2015
Fan et al. [55] Aim: identify risk factors for nodal

involvement in patients with DCISM,
which can help develop a selective
approach to SLNB in this patient
population

Upstaged rate =30% to measurable invasive
cancer (>1 mm).
49 patients (70%) had a final diagnosis of

7% rate of SLN metastasis when DCISM was
found on core biopsy.

1/49 patients (2%) with DCISM on final
pathology showed SLN metastases

The rate of SLN metastases was only 2.9%

o Low/intermediate grade tumors were
associated with decreased SLN metastasis (OR
0.50, CI 0.28-0.92)

Findings of a positive SLNB were low

No predictive variables were
identified to inform whether the
routine practice of SLNB may be
omitted in some patients with
DCISM.

Positive SLN rate is very low
Tumor grade was identified as
influencing the risk of SLN

metastases

Abbreviations: ALND, axillary lymph node dissection; BCS, breast conserving surgery; DCIS, ductal carcinoma in situ; DCISM, ductal carcinoma in situ with microinvasion;

SLN, sentinel lymph node; SLNB, sentinel lymph node biopsy; disease-free survival; OS, overall survival.

This clinical approach should therefore be the standard of care
for patients meeting ACOSOG Z0011 eligibility criteria, as endorsed
and shared by the global panel of the 2019 Saint Gallen Consen-
sus [30]. Indeed, long-term follow-up of the ACOSOG Z0011 trial
confirms that ALND for 1-2 positive SLNs does not reduce local
recurrence or improve OS [40]. On the other hand, the panel rec-
ommended completion ALND for women undergoing mastectomy
with 1 or 2 positive SLNs, when no radiation or chest wall-only
radiation was provided [30].

Conclusions

Scientific research will bear witness to several significant sce-
narios: a further possible de-escalation of ALND in mastectomy
and a desirable improvement in the method of SLN identification
and removal in cN1 becoming cNO post-NAC patients, with special
efforts concerning radioactive seed localization. Furthermore, the
future might see an evaluation of the possible omission of ALND
in the presence of post-NAC residual micrometastatic involvement
in the SLN, as a result of extensive retrospective analysis study-
ing outcomes of this specific cohort. Again, scientific research may
lead to the promotion of axillary observation only, in selected cases
of BCS. Last, forthcoming substantial studies might hazard a more
challenging approach toward a reduction in axillary surgery in lo-
cally advanced invasive breast cancer, in particular, inflammatory
breast cancer (IBC). To clearly define its clinical entity and opti-
mize its treatment, as discussed and under current evaluation by
the NCCN Panel [56], separate guidelines for IBC management and
treatment could be suggested.

The goal, as ever, would be to ensure as optimal care as pos-
sible in a multimodal clinical management, consistently respecting
women'’s quality of life.

Text Box 1

Take home points

Morbidity is lower, and quality of life is higher in patients
who undergo sentinel lymph-node biopsy (SLNB) com-
pared to standard axillary lymph node dissection (ALND),
without adverse effects on survival in long term follow-up
results from large trials.

SLNB is a minimally invasive procedure, and is the cur-
rent best standard approach to the axilla in patients with
clinically node-negative breast cancer. It is universally ac-
cepted as the turning point in axillary surgery.

The current clinical practice recommendation is to perform
SLNB only in selected patients with ductal carcinoma in
situ (DCIS) in whom there is a substantial risk of an upgrade
of the lesion at final pathology, as confirmed by the 2014
ASCO update recommendations.

ALND is not justified for patients with micrometastatic
sentinel-node involvement and this does notimpact on sur-
vival, as deduced by wide clinical trials.

ACOSOG Z0011 trial demonstrated that ALND does not
confer an advantage in women with early breast can-
cer treated with breast conserving surgery (BCS), with no
more than two involved SLNs, provided they received stan-
dard whole breast irradiation and adjuvant chemotherapy.
ACOSOG Z0011 trial confirms that ALND for one to two
positive SLNs does not reduce local recurrence or improve
0S.

Neoadjuvant chemotherapy (NAC) represents a valid tool
in downstaging both breast and axillary disease. The 2019
St. Gallen Conference Panel considered SLNB appropriate
in the clinically negative axilla before neoadjuvant treat-
ments, and strongly recommended it.
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e For patients with clinically involved axillary lymph nodes,
downstaged after neoadjuvant treatment, the performance
of SLNB after NAC remains controversial.

e Results from several prospective and retrospective trials
suggested that SLNB is acceptable in cN1/2 patients down-
staged to cNO after neoadjuvant therapy.

e The 2019 St. Gallen consensus conference believed SLNB,
as opposed to ALND, to be adequate in cN1/2 patients
down-staged to cNO after neoadjuvant therapy, if at least
three or more negative sentinel nodes were detected and
examined, underlining the persistence of high FNR unless
three or more SNs are examined, recommending that pa-
tients with a clinically positive axilla or with macrometas-
tases identified in SLN after NAC undergo ALND.

e Prospective European studies (SOUND, INSEMA and
BOOG 2013-08) are underway with the challenging as-
sumption of verifying the utility of the SLNB itself, espe-
cially in specific subgroups of women with early breast
cancer, studying the safety of omitting SLNB in BCS in the
presence of clinically negative axillary nodes.

e Ongoing studies herald future research, involving breast
cancer patients either with a conservative or radical (mas-
tectomy) surgical plan, which could contribute to further
scientific growth in axillary management, better defining
the role of axillary treatment: future is waiting for results
from POSNOC, SENOMAC and ALLIANCE A011202 trials.

e The 2019 St. Gallen Conference Panel recommended com-
pletion ALND for women undergoing mastectomy with
one or two positive SLNs, when no radiation or chest wall-
only radiation was provided.

e In the future, could we consider a potential omission of
SLNB in selected cases of microinvasive carcinoma?

e In the future scientific research will bear witness to several
significant scenarios:

— afurther possible de-escalation of ALND in mastectomy

a desirable improvement in the method of SLN iden-

tification and removal in ctN1 becoming cNO post-NAC

patients

a possible omission of ALND in the presence of post-

NAC residual micrometastatic involvement in the SLN

the promotion of axillary observation only in selected

cases of BCS

a more challenging approach towards a reduction in ax-

illary surgery in locally advanced invasive breast can-

cer, in particular, inflammatory breast cancer
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