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ABSTRACT

ASCO Guidelines provide recommendations with comprehensive review and analyses of the relevant
literature for each recommendation, following the guideline development process as outlined in the ASCO
Guidelines Methodology Manual. ASCO Guidelines follow the ASCO Conflict of Interest Policy for Clinical
Practice Guidelines.
Clinical Practice Guidelines and other guidance (“Guidance”) provided by ASCO is not a comprehensive
or definitive guide to treatment options. It is intended for voluntary use by clinicians and should be used
in conjunctionwith independent professional judgment. Guidancemaynot be applicable to all patients,
interventions, diseases or stages of diseases. Guidance is based on review and analysis of relevant
literature, and is not intended as a statement of the standard of care. ASCO does not endorse third-party
drugs, devices, services, or therapies and assumes no responsibility for any harmarising fromor related
to the use of this information. See complete disclaimer in Appendix 1 and 2 (online only) for more.

PURPOSE To update the ASCO evidence-based recommendations on the use of
sentinel lymph node biopsy (SLNB) in patients with early-stage breast
cancer treated with initial surgery.

METHODS ASCO convened an Expert Panel to develop updated recommendations
based on a systematic literature review (January 2016-May 2024).

RESULTS Eleven randomized clinical trials (14 publications), eight meta-analyses and/
or systematic reviews, and one prospective cohort study met the inclusion
criteria for this systematic review. Expert Panel members used available
evidence and informal consensus to develop practice recommendations.

RECOMMENDATIONS Clinicians should not recommend routine SLNB in select patients who are
postmenopausal and ≥50 years of age and with negative findings on pre-
operative axillaryultrasound for grade 1-2, small (≤2cm), hormone receptor–
positive, human epidermal growth factor receptor 2–negative breast cancer
and who undergo breast-conserving therapy. Clinicians may offer post-
mastectomy radiation (RT) with regional nodal irradiation (RNI) and omit
axillary lymph node dissection (ALND) in patients with clinically node-
negative invasive breast cancer ≤5 cm who receive mastectomy and have
one to two positive sentinel nodes. Clinicians may offer SLNB in patients who
have cT3-T4c or multicentric tumors (clinically node-negative) or ductal
carcinoma in situ treated with mastectomy, and in patients who are obese,
male, or pregnant, or who have had prior breast or axillary surgery. Clinicians
should not recommend ALND for patients with early-stage breast cancer who
donot have nodalmetastases, and clinicians should not recommendALND for
patients with early-stage breast cancer who have one or two sentinel lymph
nodemetastases andwill receive breast-conserving surgery andwhole-breast
RT with or without RNI.
Additional information is available at www.asco.org/breast-cancer-
guidelines.
This guideline has been endorsed by the American Society for Radiation
Oncology (ASTRO).
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INTRODUCTION

The purpose of this guideline is to update the ASCO
evidence-based recommendations on the use of sentinel
lymph node biopsy (SLNB) in early-stage breast cancer.
ASCO first published a practice guideline on SLNB in 2005,1

with updated guidelines published in 20142 and 2017.3 This
update addresses new evidence published since the latest
guidance on this topic (Figs 1 and 2). This guideline has been
endorsed by the American Society for Radiation Oncology
(ASTRO).

GUIDELINE QUESTIONS

This clinical practice guideline update addresses six over-
arching clinical questions: (1) Can SLNB be omitted in select
patients? (2) How are radiation (RT) and systemic treatment
decisions impacted by omission of a SLNB? (3) Is axillary
lymph node dissection (ALND) necessary for patients with
clinically node-negative early-stage breast cancer who have
one or two sentinel lymph node (SLN) metastases and will
receive breast-conserving surgery with whole-breast RT?
(4) Is ALND necessary for patients with nodal metastases
who are planning to undergo mastectomy? (5) Can com-
pletion ALND be omitted in patients with early-stage breast
cancer who do not have nodal metastases? (6) What is the
role of SLNB in special circumstances in clinical practice,
including large or locally advanced invasive tumors, mul-
ticentric tumors, inflammatory breast cancer, ductal carci-
noma in situ (DCIS), obesity, male breast cancer, pregnancy,
patients who are breastfeeding or lactating, evaluation of the
internal mammary (IM) nodes, presence of suspicious pal-
pable axillary nodes, presence of multiple suspicious axillary
nodes on imaging with biopsy confirmation, and prior breast
or axillary surgery?

METHODS

Guideline Development Process

This systematic review–based guideline product was de-
veloped by a multidisciplinary Expert Panel, which included

a patient representative and an ASCO guidelines staff
member with health research methodology expertise (Ap-
pendix Table A1, online only).

The recommendations were developed based on a systematic
review of evidence published after the previous guideline,
identified through online searches of PubMed (January 1,
2016-May 6, 2024), and based on clinical experience. The
electronic search that informedmost of the clinical questions
was limited to randomized phase III clinical trials and meta-
analyses. For the special circumstances and populations
clinical question, prospective comparative cohort trials were
also included. Finally, for the question concerning which
patients with early-stage breast cancer require SLNB, the
practice recommendations were adapted from the Ontario
Health-ASCOManagement of the Axilla in Early-Stage Breast
Cancer guideline and revised based on evidence published
after this guideline.4 Articles were selected for inclusion in the
systematic review based on the following criteria:

• Population: Patients with early-stage breast cancer
(stages I and II) treated with upfront surgery

• Interventions: SLNB
• Comparisons: ALND, no axillary surgery (including no

SLNB)
• Outcomes: disease-free survival (DFS), overall survival

(OS), health-related quality of life (QoL), harms (eg,
lymphedema and nerve injury)

Articles were excluded from the systematic review if they
were (1) meeting abstracts not subsequently published in
peer-reviewed journals; (2) editorials, commentaries, let-
ters, news articles, case reports, and narrative reviews; and
(3) published in a non-English language.

Two full-panel meetings were held, and members were
asked to provide ongoing input on the updated guideline
development protocol, quality and assessment of the evi-
dence, generation of recommendations, draft content, as
well as review and approve drafts during the entire devel-
opment of the guideline. ASCO staff met routinely with the
Expert Panel co-chairs and corresponded with the Expert
Panel via e-mail to coordinate the process to completion.
Ratings for the strength of the recommendation and evi-
dence quality are provided with each recommendation,
defined in Appendix Table A2. The quality of the evidence for
each outcome was assessed using the Cochrane Risk of Bias
tool and elements of the GRADE quality assessment and
recommendations development process.5,6 GRADE quality
assessment labels (ie, high, moderate, low, and very low)
were assigned for each outcome by the project methodol-
ogist in collaboration with the Expert Panel co-chairs and
reviewed by the full Expert Panel. All funding for the ad-
ministration of the project was provided by ASCO.

Guideline Review and Approval

The draft recommendations were released to the public
for open comment from September 3, 2024, through

TARGET POPULATION AND AUDIENCE

Target Population
Patients with early-stage breast cancer (stages I and II)
treated with upfront surgery.

Target Audience
Medical oncologists, surgical oncologists, radiation
oncologists, hospitalists, oncology nurses, patients, ra-
diologists, and other relevant oncologic professionals.

2 | © 2025 by American Society of Clinical Oncology
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September 17, 2024. Response categories of “Agree as
written,” “Agree with suggested modifications,” and
“Disagree. See comments” were captured for every pro-
posed recommendation with a total of 99 written com-
ments received from 66 respondents across the nine draft
recommendations submitted for comment. An average of
93% of the respondents (range, 87%-100%) either agreed
or agreed with slight modifications with the draft rec-
ommendations and an average of 7.8% of respondents
disagreed (range, 0%-14%). The Expert Panel Co-Chairs
reviewed comments from all sources and determined
whether to maintain original draft recommendations, to
revise with minor language changes, or to consider major
recommendation revisions.

The draft was submitted to six external reviewers with
content expertise. Review comments such as, “details re-
garding RT are underrepresented in the narrative and the
supporting tables and should be specified and included,”
were reviewed by the Expert Panel and integrated into the
manuscript. All changes were incorporated into the final
manuscript prior to ASCO Evidence Based Medicine Com-
mittee (EBMC) review and approval. Additionally, a guideline
implementability review was conducted. No edits to the
guideline were recommended through the implementability
review. All ASCO guidelines are ultimately reviewed and
approved by the Expert Panel and the ASCO EBMC before
submission to the Journal of Clinical Oncology for editorial
review and consideration for publication.
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Node-negative Node-positive
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select patients)b
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Standard whole-breast or
chest wall RT ±  RNIb,c

All other patients

FIG 1. Management of the axilla for patients with clinical T ≤2 cm breast cancer. aMultidisciplinary discussion of adjuvant therapy options should
occur prior to surgery when omitting sentinel lymph node biopsy. Please see full guideline (section on Systemic and RT Treatment Decisions with
Omission of SLNB) for expanded discussion. bDecision making should be made on a case-by-case basis, and include a patient-centered approach;
that is, consider and discuss pros and cons of various options in light of patient’s specific circumstances, values, and preferences. cFull lymph
node dissection maymitigate the need for RT in select patients. dPatients with three positive nodes were underrepresented in trials evaluating the
omission of completion ALND. eThere are no clinical trial data comparing SLNB/targeted axillary dissection (localized removal of clipped biopsy-
proven positive node) to complete axillary lymph node dissection at this time, and either may be options for patients. ALND, axillary lymph node
dissection; BCT, breast-conserving therapy; ER, estrogen receptor; HER2, human epidermal growth factor receptor 2; NAC, neoadjuvant che-
motherapy; PMRT, postmastectomy RT; RNI, regional nodal irradiation; RT, radiation; SLNB, sentinel lymph node biopsy; T, tumor; US, ultrasound.
Adapted from Brackstone et al.4
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Guideline Updating

The ASCO Expert Panel and guidelines staff will work with
co-chairs to keep abreast of any substantive updates to the
guideline. Based on formal review of the emerging literature,
ASCO will determine the need to update. The ASCO Guide-
lines Methodology Manual (available at www.asco.org/
guideline-methodology) provides additional information
about the guideline update process. This is the most recent
information as of the publication date.

RESULTS

Characteristics of Studies Identified in the Updated
Literature Search

A total of 632 abstracts were found by the broad literature
search conducted to address Clinical Questions 1 through 5

(see Data Supplement S1 and S2 for more details of the
searches, online only). After applying the eligibility criteria,
11 randomized clinical trials (RCTs; 14 publications) and four
systematic reviews and/or meta-analyses7-10 remained,
forming the evidentiary basis for the new and updated
guideline recommendations.

The identified trials were published between 2016 and 2024.
Two broad sets of randomized trials are represented11: (1)
nine RCTs compared SLNB alone versus SLNB plus complete
ALND (ACOSOG Z0011 [Alliance],12,13 Canavese et al,14

OTOASOR,15 IBCSG 23-01,16 GF-GS01,17 SINODAR-ONE,18

RACS SNAC1,19 After Mapping of the Axilla: Radiotherapy
or Surgery? [AMAROS],20 and SENOMAC21,22); and (2) two
RCTs compared SLNB versus no axillary surgery, SOUND23

and Intergroup Sentinel Mamma (INSEMA).24 Characteris-
tics of the trials identified by the systematic review con-
ducted for the guideline are reported in Data Supplement S3,

Clinically node-negativea

No axillary ultrasound for
staging

SLNBb

NAC
Axillary ultrasound pre-NAC

for staging

Node-negative Node-positive

No ALND

Standard RT
(consider regional RT in

select patients)c

If BCT, 1-2 nodes positive,
and planning RT

If mastectomy, 1-2 nodes
positive

If mastectomy or BCT,
� 3 nodes positivee

No ALNDc,d ALNDc

Standard whole-breast or
chest wall RT + RNIc

Standard whole-breast or
chest wall RT ±  RNIc,d

Single tracer (radiocolloid) if
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identification or low-volume
center, use dual dye

Patients who are high-risk Patients who are low-risk 

Surgery

Clinical T >2 cm

Clinically node-positive

with lymph node biopsy
to confirm diagnosis

ALND

Surgery  NAC 

FIG 2. Management of the axilla for patients with clinical T >2 cm breast cancer. aRefers to all patients with no palpable axillary nodes on
physical examination, including those who may have had an ultrasound that was equivocal, abnormal, or even biopsy-proven positive. bDo not
recommend SLNB before chemotherapy except in special circumstances after multidisciplinary discussion. cDecision making should be made
on a case-by-case basis, and include a patient-centered approach; that is, consider and discuss pros and cons of various options in light of
patient’s specific circumstances, values, and preferences. dFull lymph node dissection may mitigate the need for RT in select patients.
ePatients with three positive nodes were underrepresented in trials evaluating the omission of completion ALND. ALND, axillary lymph node
dissection; BCT, breast-conserving therapy; NAC, neoadjuvant chemotherapy; RT, radiation; SLNB, sentinel lymph node biopsy; T, tumor;
US, ultrasound. Adapted from Brackstone et al.4
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and a summary of the key outcomes of interest and adverse
events are reported in Data Supplement S4. The search
identified four systematic reviews and/or meta-analyses of
SLNB RCTs that provided confirmatory, supplementary
evidence7-10; the main findings from these publications are
presented in Data Supplement S5.

A series of targeted literature searches was conducted to
inform recommendations on the range of SLNB special
circumstances and populations addressed in Clinical Ques-
tion 6. A total of 820 abstracts were found by these searches
and, after applying the inclusion criteria, one prospective
cohort study of SLNB and DCIS,25 three meta-analyses of
DCIS and SLNB,26-28 and one systematic review of pregnancy
and SLNB29 remained. These constitute the limited evi-
dentiary basis for the new and updated recommendations for
the use of SLNB in the special circumstances and populations
included in the guideline.

Evidence Quality Assessment

The quality of evidence was assessed for each outcome of
interest. This rating includes factors such as study design,
consistency of results, directness of evidence, precision,
publication bias, and magnitude of effect, assessed by one
reviewer. Evidence quality ratings for the RCTs are pro-
vided in the Data Supplement (Table S6, Study Quality
Assessment). All 11 trials were deemed to have a moderate
certainty level. Refer to Appendix Table A2 for definitions
for the quality of the evidence, and the Methodology
Manual for more information.

RECOMMENDATIONS

All recommendations are available in Table 1.

SLN BIOPSY

Clinical Question 1

Can SLNB be omitted in select patients?

Literature Review

The systematic literature review identified two studies that
inform the question ofwhether SLNB can be omitted in select
patients with a small breast cancer and a negative finding on
preoperative axillary lymphnode (ALN) ultrasound (US). The
prospective, phase III RCT, Sentinel Node versus Observation
After Axillary Ultra-Sound (SOUND) evaluated whether
omission of axillary surgery was noninferior to SLNB in
patientswith small (up to 2 cm) breast cancerwith a negative
finding on preoperative US of the ALNs.23 The primary end
point of the SOUND trial was distant disease-free survival
(DDFS). In this trial, 1,405 women undergoing surgery
upfront were randomly assigned to SLNB versus no SLNB
after a negative preoperative axillary US (or if one suspicious
node was visualized, this was negative by fine-needle

aspiration [FNA]). The 5-year DDFS was not different be-
tween the two groupswith low rates of local-regional relapse
(1.7% in the SLNB group v 1.6% in the no axillary surgery).
The majority of patients were postmenopausal with hor-
mone receptor–positive andhuman epidermal growth factor
receptor 2 (HER2)–negative, invasive ductal carcinoma. The
median tumor size was 1.1 cm (IQR, 0.8-1.5). In the group
that underwent axillary surgery, the rate of upstaging of the
axilla after a negative axillary US was low (13.1% had one to
three positive lymph nodes on surgery, 0.6% had four or
more positive nodes).

The prospective, randomized, noninferiority phase III
trial INSEMA24 evaluated whether SLNBwas noninferior to
omission of axillary surgery in patients with clinically
node-negative (cN0), T1 or T2 (tumor size, ≤5 cm), in-
vasive breast cancer scheduled to undergo breast-
conserving surgery (BCS). Ninety percent of patients
had clinical T1 cancer and 79% of patients had patho-
logical T1 cancer. Patients were randomly assigned to
treatment without axillary staging (n 5 962) or to SLNB
(n5 3,896). The primary efficacy end point of the trial was
invasive disease-free survival (IDFS). Trial results for the
per-protocol population indicated that, after a median
follow-up of 73.6 months (about 6 years), omission of
axillary surgery was noninferior to SLNB. Among patients
in the axillary surgery omission group, the 5-year IDFS
rate was 91.9%; the IDFS rate was 91.7% among patients in
the SLNB group (hazard ratio [HR], 0.91 [95% CI, 0.73 to
1.14]). These results were confirmed in the intention-to-
treat population analysis of IDFS: omission of axillary
surgery was noninferior to SLNB. Analyses of short-term
surgical complication rates in the two study arms con-
firmed findings reported previously.30 With respect to
long-term safety outcomes, patients in the axillary sur-
gery omission group had a lower incidence of restriction of
arm or shoulder mobility (2.0% v 3.5%), lymphedema
(1.8% v 5.7%), and pain associated with arm or shoulder
movement (2.0% v 4.2%) than patients in the SLNB group.

Clinical Interpretation

Characteristics of the study population in the SOUND
and INSEMA trials. When assessing the appropriate
candidates for omission of SLNB, the recommendations in
Table 1 are based on the populations that were well rep-
resented in the SOUND and INSEMA trials. However, it is
important to consider patients who were not well repre-
sented in the trials, such as patients age <50 years (18.6%
in SOUND, 10.8% in INSEMA), premenopausal patients
(21.3% in SOUND), and those with grade 3 invasive carci-
noma (18% in SOUND, 3.6% in INSEMA), Ki-67 ≥20 (36%
in SOUND), Ki-67 >20 (12.9% in INSEMA), invasive lobular
carcinoma (8.5% in SOUND), lobular or mixed lobular
carcinoma (12.7% in INSEMA), tubular carcinoma (4.3%
in SOUND), HER2-positive (6.8% in SOUND, 3.6% in
INSEMA), and triple-negative breast cancer (5.4% in
SOUND, 1.2% in INSEMA). Although tubular carcinoma was

Journal of Clinical Oncology ascopubs.org/journal/jco | Volume nnn, Issue nnn | 5
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TABLE 1. Summary of All Recommendations

CQ Recommendation

General Note. The following recommendations (strong or conditional) and terminology (Data Supplement) represent reasonable options for patients depending
on clinical circumstances and in the context of individual patient preferences. Recommended care should be accessible to patients whenever possible.

1. Can SLNB be omitted in select
patients?

1.1. SLNB can be omitted for select patients with a small (≤2 cm) breast cancer and a negative finding on preoperative ALN
ultrasound and who fulfill all of the following criteria and for whom the detection of metastatic sentinel lymph node(s)
would not change treatment recommendations. (Evidence quality: Moderate; Strength of recommendation: Strong)
Postmenopausal and ≥50 years
Unifocal invasive ductal carcinoma smaller than or equal to 2 cm
Nottingham grades 1-2
Hormone receptor–positive, HER2-negative in patients intending to receive adjuvant endocrine therapy
No suspicious lymph nodes on axillary US or only one suspicious node and biopsy is benign and concordant with axillary

US findings.
Undergoing upfront breast-conservation surgery followed by whole-breast RT in patients <65 years of age (see

Good Practice Statement 1.2 and Qualifying statements for patients ≥65 years of age).

Qualifying statements for Recommendation 1.1
In the INSEMA trial, ultrasound was primarily used to assess breast tumor size, and, when unavailable, mammogram

followed by MRI were used in that order. Similarly, in the SOUND trial, preoperative tumor size was assessed by
ultrasound but also physical examination and mammogram. MRI was performed in a minority of patients.

For patients over age 70, the Choosing Wisely Statement does not require axillary US for determining omission of SLNB
The SOUND clinical trial excluded patients with multiple suspicious lymph nodes, multifocality or multicentricity, bilateral

breast cancer, synchronous distant metastases, previous cancer, ongoing pregnancy, or lactation. In the INSEMA trial,
multifocal tumors were allowed; multicentricity was not allowed.

1.2 For patients ≥65 years of age and who qualify by the following criteria for omission of SLNB, RT post breast-conserving
surgery is not mandatory (extrapolating from the PRIME II trial and CALGB 9343), as the risk of lymph node involvement is
very low: postmenopausal, invasive carcinoma smaller than or equal to 2 cm, Nottingham grades 1-2, hormone receptor–
positive, HER2-negative in patients intending to receive adjuvant endocrine therapy, no suspicious lymph nodes on axillary
US or only one suspicious node on axillary US and biopsy is benign and concordant. (Good Practice Statement; Refer to
the Clinical Interpretation section corresponding to this recommendation for further discussion.)

2. How are RT and systemic
treatment decisions impacted
by omission of a SLNB?

2.1. RT treatment decisions should not be altered by omission of SLNB in the appropriate candidates (those who fulfill
criteria outlined in CQ1). (Good Practice Statement)

2.2. Genomic assay testing and subsequent systemic therapy decisions should not be altered by omission of SLNB in the
appropriate candidates (those who fulfill criteria outlined in CQ1). (Good Practice Statement)

Notes for Recommendation 2.2
The use of genomic assay testing (including the 21-gene recurrence score) for adjuvant chemotherapy decisionmaking is

outlined in the 2022 ASCO guideline, Biomarkers for Adjuvant Endocrine and Chemotherapy in Early-Stage Breast
Cancer: ASCO Guideline Update

Genomic assay testing, specifically the 21-gene recurrence score, can be performed in the setting of SLNB omission

3. Is ALND necessary for pa-
tients with clinically node-
negative early-stage breast
cancer who have one or two
sentinel lymph node metas-
tases and will receive breast-
conserving surgery with
whole-breast RT?

3.1. Clinicians should not recommend ALND for patients with early-stage, clinically node-negative breast cancer who have
one or two positive sentinel lymph node metastases and will receive breast-conserving surgery with whole-breast RT.
(Evidence quality: High; Strength of recommendation: Strong)

Qualifying statements for Recommendation 3.1
Completion ALND after demonstration of node positivity with SLNB is not necessary if the patient already meets

candidacy for CDK4/6 inhibitor or olaparib based on genetic and primary tumor characteristics.
If a patient with 1-2 positive nodes on SLNB is not otherwise eligible for CDK4/6 inhibitor or olaparib based on other tumor

features, completion ALND can be considered. However, the rate of four or more nodal metastases with completion
ALND (after one to two positive SLNB) is low (13%), and given the significantly higher morbidity of completion ALND
compared with SLNB, physician-patient shared decision making is warranted.

4. Is ALND necessary for pa-
tients with nodal metastases
who are planning to undergo
mastectomy?

4.1. ALND is not necessary and can be omitted in patients with clinically node-negative invasive breast cancer ≤5 cm who
receive mastectomy and have one to two positive sentinel nodes, and postmastectomy RT (PMRT) with regional nodal
irradiation (RNI) can be offered. (Evidence quality: High; Strength of recommendation: Strong)

4.2. In patients with pT1-T2, pN1 disease undergoing mastectomy but not receiving PMRT or RNI, completion ALND is
recommended. (Evidence quality: High; Strength of recommendation: Strong)

Notes for Recommendations 4.1 and 4.2
In the SENOMAC trial, only 6% of patients had T3 disease and 34% of patients had extranodal extension. Thirty-six percent

of patients in the SENOMAC trial had mastectomy.
In the AMAROS trial, axillary lymph node dissection did not improve cancer outcomes in patients who are clinically node-

negative with positive sentinel nodes.

4.3. ALND should be performed and followed by PMRT for patients who receive mastectomy and have ≥3 positive nodes.
(Evidence quality: High; Strength of recommendation: Strong)

5. Can completion ALND be
omitted in patients with early-
stage breast cancer who do
not have nodal metastases?

5.1. Clinicians should not recommend ALND for axillary staging in patients with early-stage breast cancer who do not have
nodal metastases. (Evidence quality: High; Strength of recommendation: Strong)

(continued on following page)
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not well represented in the SOUND trial, it is likely safe
to omit SLNB, given the extremely low rate of lymph
node involvement in this histologic subtype.31 Meno-
pausal status (eg, perimenopausal v postmenopausal) was
assessed clinically and laboratory confirmation was not
required by the SOUND study protocol. However, since the
median age was 60 years in the SOUND study, 74% of
patients were postmenopausal while only 5% were peri-
menopausal (personal communication with authors). Of
note, while menopausal status was not reported in the
INSEMA trial, the median age was 62 years; only 10.8%
were age <50 years. The SOUND trial also excluded patients
with multiple “doubtful or suspicious” lymph nodes, ex-
tensive multifocality or multicentricity, bilateral breast
cancer, diagnosis of synchronous distant metastases,
previous cancer, and ongoing pregnancy or lactation. In the
INSEMA trial, multicentricity was not allowed but multi-
focal tumors were allowed and comprised approximately
3% in each group (n 5 128 [3.3%] SLNB; n 5 37 [3.8%] no
SLNB). Furthermore, the SOUND and INSEMA studies did
not explicitly exclude but also did not collect data on
presence or absence of lymphovascular invasion in the
breast. Presence of lymphovascular invasion is a known
risk factor for axillary nodal metastasis.32-34

If estimates on probability of SLN involvement are important
for shared decision making on omission of SLNB, existing
nomograms that estimate probability of SLN involvement
may be beneficial.32,35,36 The use of nomograms to estimate
probability of SLN involvement can be especially helpful for
those who are considering adjuvant systemic therapy but
without access to genomic testing (see section from clinical
question 2 on genomic assay testing) or for those who are
also candidates for partial breast irradiation (PBI; see section
on RT considerations). Lastly, while the SOUND or INSEMA
trials did not specifically exclude pathogenic germline ge-
netic mutation carriers, the number of carriers enrolled on
theses studies was not tracked but is assumed to be low,
given the overall low prevalence of pathogenic germline
mutations in patients with breast cancer generally and that
many pathogenic mutation carriers undergo risk-reduction
surgeries with mastectomy rather than BCS, which was the
required surgery in both trials.24,37 Therefore, the oncologic
safety of omitting SLNB following BCS in patients with
pathogenic germline genetic mutations cannot be deter-
mined from the SOUND and INSEMA studies.

RT considerations. In the INSEMA trial, whole-breast
irradiation (WBI) was mandated per protocol and the

TABLE 1. Summary of All Recommendations (continued)

CQ Recommendation

6. What is the role of SLNB in
special circumstances in
clinical practice including
large or locally advanced in-
vasive tumors, multicentric
tumors, inflammatory breast
cancer, DCIS, obesity, male
breast cancer, pregnancy, pa-
tients who are breastfeeding
or lactating, evaluation of the
internal mammary nodes,
presence of suspicious pal-
pable axillary nodes, presence
of multiple suspicious axillary
nodes on imaging with biopsy
confirmation, and prior breast
or axillary surgery?

6.1. Clinicians may offer SLNB for patients who have operable breast cancer who have one or more of the following
circumstances. (Evidence quality: Low; Strength of recommendation: Conditional)
6.1.1. Multicentric tumors (clinically node-negative)
6.1.2. Male breast cancer
6.1.3. Pregnancy
6.1.4. Obesity
6.1.5. cT3-cT4c N0
6.1.6. DCIS and will undergo mastectomy
6.1.7. Prior breast or axillary surgery

Qualifying statements for Recommendation 6.1.3
There are limited safety data regarding SLNB with radioactive colloids in patients who are pregnant under 30 weeks’

gestation. Limited data estimate technetium-99m sulfur colloid is safe to use while isosulfan blue dye and methylene
blue dye are not safe. Use of SLNB in pregnancy warrants shared patient-clinician decision making.

Use of breast milk from lactation within 24 hours should be avoided after SLNB as radioactive colloid can be excreted in
breast milk.

6.2. Clinicians should not offer routine SLNB for patients in one or more of the following circumstances. (Evidence quality:
Low; Strength of recommendation: Conditional)

6.2.1. DCIS after breast-conserving surgery
6.2.2. For sole purpose of evaluating the internal mammary nodes

6.3. ALND (not SLNB) should be performed for patients who have operable breast cancer who have one or more of the
following circumstances. (Evidence quality: Low; Strength of recommendation: Conditional)
6.3.1. Inflammatory breast cancer
6.3.2. Presence of biopsy-proven palpable axillary nodes
6.3.3. Presence of matted axillary lymph nodes, multiple suspicious level 3 axillary or supraclavicular lymph nodes

NOTE. The strength of the recommendation is defined as follows. Strong: In recommendations for an intervention, the desirable effects of an
intervention outweigh its undesirable effects. In recommendations against an intervention, the undesirable effects of an intervention outweigh its
desirable effects. All or almost all informed people would make the recommended choice for or against an intervention. Conditional/weak: In
recommendations for an intervention, the desirable effects probably outweigh the undesirable effects, but appreciable uncertainty exists. In
recommendations against an intervention, the undesirable effects probably outweigh the desirable effects, but appreciable uncertainty exists.
Most informed people would choose the recommended course of action, but a substantial number would not.
Abbreviations: ALN, axillary lymph node; ALND, axillary lymph node dissection; CDK, cyclin-dependent kinase; cm, centimeter; CQ, clinical question;
DCIS, ductal carcinoma in situ; HER2, human epidermal growth factor receptor 2; MRI, magnetic resonance imaging; PMRT, postmastectomy RT;
RNI, regional nodal irradiation; RT, radiation; SLNB, sentinel lymph node biopsy; US, ultrasound.
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axilla was not intentionally targeted. Use of regional nodal
RT, with treatment to the supraclavicular, high axillary, and
IM nodes, or high tangents was not allowed unless patients
in the surgical arm were found to have four or more involved
lymph nodes. While eligible candidates for the SOUND trial
were those recommended BCS and RT, the protocol did not
mandate specific RT targets, treatment dose, or modality.
Although bothWBI and PBI were permitted in the SOUND trial,
it is important to acknowledge that >80% of patients were
treated with WBI in this trial of predominantly early-stage
hormone receptor–positive breast cancer and no patients re-
ceived PBI on the INSEMA study. Multiple other randomized
trials, however, indicate no differences in breast cancer re-
currence rates in patients with early-stage hormone receptor–
positive breast cancer treated with PBI versusWBI with several
indicating superior overall cosmesis with partial breast treat-
ment. Of note, none of these trials of WBI v PBI for the
treatment of invasive breast cancer were performed in the
context of omission of SLNB. However, given the overall low
number of patients with nodal metastases among patients
randomly assigned to the SLNB arm (13.1% with pN1 disease
and 0.6%with pN2 disease in the SOUND trial; 14.9%with pN1
disease and 0.2% with pN2 disease in the INSEMA trial), the
majority of patients on the SOUND and INSEMA trials would
have been candidates for PBI due to a high rate of pN0 disease.
Regional nodal irradiation (RNI) was also not clinically indi-
cated in the majority of patients enrolled on the SOUND trial,
although data regarding RNI were not provided. Thus, patients
who would generally be candidates for omission of SLNB are
also unlikely to have indications for or benefit from RNI. Ad-
ditional RT-related considerations are discussed in detail in
clinical question 2 section.

Role of magnetic resonance imaging. In the SOUND
trial, preoperative tumor size was assessed by physical ex-
amination, mammogram, and US. In both the INSEMA and
SOUND trials, breast magnetic resonance imaging (MRI) was
not routinely used. Axillary US iswidely used for axillary nodal
assessment globally. However, breast MRI is considered the
most accurate imagingmodality to assess preoperative breast
tumor size.38-41 Although the lower axilla can be visualized on
a breast MRI, this imaging modality is often not used as the
initial test for imaging the axilla in early-stage breast cancer.
If performed,MRImayhelp confirm tumor size≤2 cmand the
applicability of the SOUND or INSEMA trial results.

If the oncologist or surgeon desires to include the full axilla in
an MRI done for extent of disease, they should communicate
that to the radiology team, since only the low axilla is required
for standard breast MRI.42 Modifications to the standard field
of view, stack size, and scan time should be expected. If the
field of view is opened, resolution will change and for some
patients, this may cause an issue with homogeneous fat
saturation in the breast tissue and axilla along with posi-
tioning challenges. Given the similar sensitivity and speci-
ficity of US and MRI in evaluating ALNs, it is reasonable that
the samestandardsmay apply.43 As in the SOUND trial, if there
are no suspicious lymph nodes on preoperative MRI or only

one suspicious nodewith a subsequent benign and concordant
biopsy, then the results of the SOUND and INSEMA trials with
preoperativeUSmaybe extrapolated andused in the setting of
anegative breastMRI inclusive of the full axilla. In these cases,
SLNB may be omitted.

Role of axillary US. CALGB 934344 and other similar
studies45-47 did not require preoperative axillary US, calling into
question the role of axillary US in applying the SOUND and
INSEMA trials. The ChoosingWisely statement recommending
omission of SLNB in patients over age 70 years with qualifying
early-stage breast cancer does not require preoperative axillary
US.48 Thus, in patients age 70 years or older with hormone
receptor–positive, HER2-negative invasive breast carcinoma,
surgical axillary staging with SLNB is not recommended if
clinically node-negative (without explicit use of axillary US). In
the SOUND trial, 84.6% had a negative SLNB and 13.1%
upgraded to pN1 (of which 5.1% pN1mi), and 0.6% to pN2 after
a negative preoperative axillary US. Similarly, the INSEMA
trial24,30 was a noninferiority study assessing no SLNB versus
SLNB after negative axillary US in patients with tumor ≤5 cm.
Patients with positive SLNBwere further randomly assigned to
SLNB alone v completion ALND. Among the 3,896 patientswho
were randomly assigned to SLNB, 3.5% (n 5 133) had pN1mi
disease, 11.4% (n5 438) had pN1 disease, and 0.2% (n5 8) had
pN2 disease. These studies were not designed to assess the
sensitivity or specificity of axillary US, nor did they evaluate the
timing of axillary US relative to timing of the breast biopsy.
However, the low number of patients with extensive axillary
nodal involvement (ie, pN2 disease) and very low axillary re-
currence rate (ARR) of 1% or less at 5 years support the use of
US to screen patients for clinically meaningful axillary nodal
involvement when omission of SLNB is being considered.

FNA versus core needle biopsy of lymph node.
When one suspicious node was visualized, FNA was per-
formed in both the SOUND and INSEMA trials, with the
INSEMA trial also allowing core needle biopsy to rule out
nodal metastases. Thus, if appropriate resources allow FNA
for cytologic evaluation, it is recommended instead of core
needle biopsy of the suspicious ALN. While core biopsy has
questionable increased sensitivity,49-51 it is also associated
with increased patient complications including pain and cost
compared to FNA49,52,53; if appropriate resources and expe-
rience are available to perform FNA, then based on the
SOUND trial, assessment of a suspicious node with FNA is
recommended. If core needle biopsy is performed instead of
FNA, then vacuum-assisted biopsy should be avoided due to
risk of complications without improved sensitivity.54 A bi-
opsy needs to be both benign and considered concordant on
US by the treating radiologist in order to omit SLNB.

SYSTEMIC AND RT TREATMENT DECISIONS WITH
OMISSION OF SLNB

Clinical Question 2

How are RT and systemic treatment decisions impacted by
omission of a SLNB?

8 | © 2025 by American Society of Clinical Oncology
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Literature Review

There is no direct evidence from randomized clinical trials
regarding the question of how RT treatment decisions are
impacted by omission of a SLNB. The recommendation of-
fered is based on the best clinical opinion of the Expert Panel;
on the ASTRO clinical practice guideline, Partial Breast Ir-
radiation for Patients with Early-Stage Invasive Breast
Cancer or Ductal Carcinoma In Situ55; and on indirect evi-
dence from the CALGB 934344 and PRIME II56 RCTs, as de-
tailed in the subsequent section.

Clinical Interpretation

Although many RT details are not available in the SOUND
trial, 10% of all patients enrolled received 21 Gy of intra-
operative RT (IORT) with electrons (ELIOT), and another
4%-5% in both arms received an IORT boost of 12 Gy with
electrons followed by hypofractionated whole-breast RT
(37.05 Gy in 13 fractions). At the majority of enrolling sites,
patients receivedWBI according to the standard of care of the
participating center, with most receiving 5 weeks of con-
ventionally fractionated RT, but in the latter years of en-
rollment, more patients were treated with 3 weeks ofWBI. In
the INSEMA trial,WBIwas required for all patients.When the
study was first designed, the breast was treated to a dose of
50 to 50.4 Gy in 25-28 fractions with a boost to the lump-
ectomy cavity of 10-16 Gy in 5-8 fractions. However, the
protocol was later amended to permit moderate whole-
breast hypofractionation irradiation to 40 Gy in 15 frac-
tions, to allow simultaneous integrated boost but only in
patients treated with conventionally fractionated RT, and to
allow omission of a boost dose of RT in patients older than
60 years and with small, favorably prognostic tumors who
are at low risk of local recurrence.24 Unlike PBI, WBI inci-
dentally treats a portion of the lower axilla due to RT fields
that are tangential to the chestwall, and indeed, upon central
review of the RT records of 276 patients participating in the
central quality-assurance process of the INSEMA trial, 50%
received at least 80% of the prescribed RT breast dose to the
level I axilla, which is assumed to be curative for low-volume
nodal disease. However, incidental axillary RT treatment is
unlikely to have played a therapeutic role in the majority of
patients enrolled on the SOUND and INSEMA trials, as 85%
of patients did not have pathologically involved nodes
warranting treatment. Nevertheless, subsequent analysis is
planned to examine the incidental axillary irradiation doses
collected from all patients enrolled on the INSEMA trial.

Although themajority of patients enrolled on the SOUND and
INSEMA studies were treated withWBI, the low likelihood of
nodal involvement in the majority of patients who are ap-
propriately selected for omission of SLNB also suggests that
these same patients are candidates for PBI per the ASTRO
guideline onPBI for patientswith early-stage invasive breast
cancer.55 Several randomized trials comparing PBI and WBI
indicate equivalent local control and survival rates and
similar if not better cosmetic outcomes and treatment

convenience with the typically shorter course treatment
involved with PBI (eg, 1 week) versus whole-breast treat-
ment with moderate hypofractionation regimens of
3-4 weeks57-60 or conventionally fractionated regimens of 5
weeks. However, none of these trials were conducted in
patients where the SLNB was omitted. Patients who are
postmenopausal and have pT1, grade 1 or 2, ductal carci-
nomas that are strongly hormone receptor–positive and
HER2-negative are candidates for SLNB omission because
they are unlikely to have cancer involvement of the lymph
nodes, a factor which also makes these patients suitable for
PBI.32,35,36 Given that SLNB is associated with as much as a
10% rate of lymphedema and chronic armmorbidity,61 some
patientsmay prefer to omit SLNB after a negative axillary US,
even when planning to receive PBI. Therefore, careful and
thorough shared decision making in the context of a pre-
operative multidisciplinary discussion is advised when
considering the administration of PBI following omission of
SLNB, as PBI is not recommended in patients with node-
positive breast cancer.55 Nomograms that estimate the
probability of SLN involvement may be helpful for shared
decision making in these clinical contexts when pathologic
confirmation of the lymph nodes is likely to affect postop-
erative recommendations for adjuvant treatments like
PBI.32,35,36 When WBI is administered, RT dosing should be
administered in alignment with ASTRO RT for the whole-
breast guideline recommendations62 advocating for mod-
erate hypofractionation, or other regimens supported by
published phase III trials including ultrashort RT regimens
delivered over 1 week,63 and should not be altered by
omission of SLNB.

Importantly, the SOUND and INSEMA trials23,24 did not
specifically evaluate whether omission of both RT and SLNB
after BCS is a viable option in appropriate candidates.
However, data from the CALGB study 9343 indicate that, in
women age 70 years or older, omission of both RT and SLNB
following BCS does not increase risk of distant metastasis
and does not impair survival outcomes in patients taking
adjuvant tamoxifen for cT1N0M0, estrogen receptor (ER)–
positive breast cancer.44 Notably, 63% of patients randomly
assigned to WBI or no RT arms on CALGB 9343 did not re-
ceive any axillary surgery, and, among these women, no
axillary recurrences occurred in those who received RT and
tamoxifen, while only six axillary recurrences (3%) occurred
in those who received tamoxifen alone without RT. Like the
CALGB 9343 trial, the PRIME II study56 randomly assigned
women with early-stage hormone receptor–positive, node-
negative breast cancer to endocrine therapy alone or en-
docrine therapy and WBI. However, in this phase III trial,
slightly younger women were enrolled (ie, 65 years or older)
with tumors up to 3 cm in largest dimension, and the pro-
tocol mandated axillary surgical staging with BCS. While
omission of RT did not negatively impact rates of distant
metastasis and OS in both CALGB 9343 and PRIME II, the
design of PRIME II precluded formal evaluation of omission
of both RT and SLNB in this slightly younger patient pop-
ulation. The current data most strongly support the
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recommendation that the decision to omit RT should not be
altered by omission of a SLNB inwomen age 70 years or older
with cT1N0M0, ER-positive breast cancer who will take
endocrine therapy. In the future, there may be an oppor-
tunity for shared decisionmaking regarding single-modality
endocrine therapy or RT, given the results of the EUROPA
trial showing greater reduction in health-related QoL with
endocrine therapy in patients age 70 years or older with
luminal-A, early-stage breast cancer.64 The long-term on-
cologic outcomes are still under investigation. Overall, given
the low incidence of nodal positivity coupled with the low
locoregional recurrence risk among women age 65 years or
older with T1, ER-positive, HER2-negative tumors, omis-
sion of SLNB and RT may be considered when patients are
committed to the prescribed course of endocrine therapy.

Literature Review and Analysis (genomic assay testing
and subsequent systemic therapy)

No studies that satisfied the systematic review inclusion
criteria were identified by the electronic search conducted to
inform the question of how systemic treatment decisions
should be impacted by omission of a SLNB. The recom-
mendation offered is based on (1) findings from large-scale
studies evaluating the clinical utility of genomic assay
testing to guide adjuvant therapy decision making,65-67 (2)
updates of ASCO guidelines on biomarkers for adjuvant
therapy in early-stage breast cancer,68 and (3) phase III trials
evaluating optimal adjuvant chemotherapy and targeted
therapy for early-stage breast cancer.69

Clinical Interpretation

Genomic assay testing (eg, 21-gene recurrence score) to
guide adjuvant systemic therapy decisions was not used in
either the SOUND or INSEMA clinical trials. Adjuvant che-
motherapywas used in 18.8% of patients in the SOUND study
and in 12.4% of patients in the INSEMA study. While prior
guidelines such as the 2022 ASCO guideline includes decision
making based on nodal status, genomic assays testing is
recommended to guide systemic therapy decisions of hor-
mone receptor–positive, HER2-negative breast cancers,
even in patients with one to three positive nodes who are
postmenopausal or over 50 years of age.68 Genomic assay
testing results, however, do not influence adjuvant systemic
therapy decisions in patients with four or more positive
nodes and hormone receptor–negative breast cancer re-
gardless of menopausal status. For example, the addition of
cytotoxic chemotherapy and/or CDK4/6 inhibitor is rec-
ommended in all patients with hormonal receptor–positive
pN2 disease irrespective of genomic assay score. Never-
theless, the likelihood of having pN2 disease in the appro-
priate postmenopausal candidates who qualify for omission
of SLNB is extremely low (<1%). Given surgical axillary
staging information does not impact systemic therapy de-
cision making in the appropriate patients (eg, postmeno-
pausal patients with invasive breast cancer that have pN0 or
pN1 disease and a recurrence score of 25 or lower per

RxPONDER and TAILORx criteria),65-67 access to genomic
assay testing and subsequent results influencing systemic
therapy decisions should not be predicated on surgical nodal
status and should not be altered by omission of SLNB. Ge-
nomic assay testing, specifically the 21-gene recurrence
score, can be performed in the setting of SLNB omission.
SLNB can be considered if the pathologic nodal status may
impact the type of chemotherapy (ie, use of anthracycline)
recommended.

The ASCO 2024 update on adjuvant targeted therapy high-
lights the use of abemaciclib in combination with endocrine
therapy for patients with resected, hormone receptor–
positive, HER2-negative, node-positive early breast cancer
at high risk of recurrence.69 Specifically, abemaciclib for
2 years plus endocrine therapy for at least 5 years may be
offered to patients meeting the criteria of the intention-to-
treat monarchE population, defined as having ≥4 positive
ALNs or one to three positive ALNs with additional high-risk
features such as grade 3 disease, tumor size≥5 cm, or a Ki-67
index ≥20%. Although the US Food and Drug Administra-
tion’s language is broad, the Panel recommends abemaciclib
primarily for those eligible under monarchE trial criteria.
Given that the patients from Recommendation 1.1 do not
have primary tumor characteristics warranting abemaciclib
treatment, and only 0.6% had pN2 disease, it is unlikely that
the omission of SLNB will impact abemaciclib use recom-
mendations in these select patients.

Additionally, the efficacy of ribociclib with a nonsteroidal
aromatase inhibitor was evaluated in the NATALEE trial,
which included patients with hormone receptor–positive,
HER2-negative breast cancers and any ALN macroinvolve-
ment. This study also included patients with node-negative
breast cancer, specifically, patients with >5 cm tumors or
with 2 to 5 cm tumors that were grade 2 and had either a
Ki67 ≥ 20% or high genomic risk score. Patients with grade 3
node negative breast cancers measuring 2 to 5 cm were also
eligible.70 As the majority of patients who are appropriate
candidates for omissionof SLNBhave a low likelihoodofnodal
involvement, recommendations regarding the use of riboci-
clib should not be altered by omission of SLNB as the decision
touse thismedication stemsprimarily fromassessment of the
primary breast tumor. However, in those with pT1 disease,
grade 3, hormone receptor–positive cancers, SLNB may be
prudent in these patients with higher likelihood of positive
ALN inwhich case ribociclibwould be considered if a patient is
found to have a positive SLN. Use of nomograms to predict
likelihood of positive SLN may help guide shared decision
making regarding the value of a SLNB in these cases.32,35,36

COMPLETION ALND

Clinical Question 3

Is ALND necessary for patients with clinically node-
negative early-stage breast cancer who have one or two
SLNmetastases and will receive BCS with whole-breast RT?
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Literature Review

The systematic review completed for the update identified
four articles that bear on this clinical question.12,13,16,21 The
ACOSOG Z0011 noninferiority trial enrolled patients with
cT1-T2 tumors and clinically uninvolved nodes by physical
examination. Eligible patients were those found to one to
three positive sentinel nodes and were randomly assigned
to a full ALND (n 5 446) or no further surgery after SLNB
(n5 445). Giuliano et al13 reported the 10-year locoregional
recurrence rates in 2016. All patients had BCS and planned
whole-breast irradiation. The analyses completed on the
intention-to-treat sample—436 patients in the SLNB-
only arm and 420 in the SLNB 1 ALND arm—showed
no statistically significant difference in locoregional
recurrence-free survival (P 5 .13) after a median follow-up
of 9.25 years. For the ALND and SLNB-only arms, the 10-
year cumulative locoregional recurrence was 6.2% and
5.3%, respectively, P5 .36. The 10-year OS results reported
for this same sample in 201712 revealed that OS for patients
treated with SLNB alone (86.3%) was noninferior to OS in
patients treated with ALND (83.6%; HR, 0.85 [one-sided
95% CI, 0 to 1.16]; noninferiority P 5 .02) at a median
follow-up of 9.3 years. DFS was also not statistically sig-
nificant between the two arms: 78.2% in the ALND group
and 80.2% in the SLNB-alone group (HR, 0.85 [95% CI,
0.62 to 1.17]; P 5 .32).

Galimberti et al16 reported the 10-year DFS results of the
phase III IBCSG 23-01 noninferiority trial that randomly
assigned patients with breast cancer (maximum diameter of
5 cm) and sentinel node micrometastases to no axillary
dissection (n 5 469) or axillary dissection (n 5 465). The
primary end point of the trial was DFS; OS was a secondary
end point. No difference in DFS was observed between the
two study arms after a median follow-up of 9.7 years. DFS in
the no completion axillary dissection groupwas 76.8% (95%
CI, 72.5 to 81.0) and was 74.9% (95% CI, 70.5 to 79.3) in the
axillary dissection group (HR, 0.85 [95% CI, 0.65 to 1.11];
log-rank P 5 .24; P 5 .0024 for noninferiority). There was
also no difference in OS between the two arms.

The SENOMAC prospective, randomized, phase III trial
enrolled 2540 patients with clinically node-negative, pri-
mary T1 to T3 breast cancer with one or two sentinel node
macrometastases.21 Patients were randomly assigned to
undergo SLNB only (n 5 1,335) or completion ALND
(n 5 1,205). OS was the primary end point of the trial; de
Boniface et al21 reported on recurrence-free survival (RFS;
includes invasive recurrence and death), a prespecified
secondary end point at a median follow-up of 46.8 months.
Analyses revealed that SLNB was noninferior to completion
ALND. The estimated 5-year RFS was 89.7% (95% CI, 87.5
to 91.9) among patients in the SLNB-only group and 88.7%
(95% CI, 86.3 to 91.1) among patients in the ALND group.

In a post hoc analysis, de Boniface et al22 investigated the
possible benefits (avoidance of IDFS events with adjuvant

abemaciclib) and harms (severe arm morbidity) of com-
pletion ALND in a subset of patients from the per-protocol
population of the SENOMAC trial in whom the indication
for adjuvant abemaciclib was pN2-3 status (four or more
nodal metastases). Sixty-seven percent (1,705 of 2,540) of
patients from the per-protocol SENOMAC population met
eligibility criteria for this post hoc analysis. Of this group,
47% had completion ALND and 53% had SLNB alone.
The analysis showed that completion ALND would need to
be performed in 104 patients to avoid one IDFS event
at 5 years with 2 years of adjuvant abemaciclib; this
same completion ALND would lead to nine patients ex-
periencing severe or very severe armmorbidity 1 year after
completion ALND.

Clinical Interpretation

The ACOSOG Z0011 trial established that ALND does not
improve oncologic outcomes in patients with one to three
positive sentinel nodes but does increase lymphedema
rates.71 In this study, WBI without RNI was specified in the
protocol but RT records revealed that 19% of patients
received RT to the supraclavicular fossa contrary to
protocol-specified treatment.72 The delivery of RNI to the
supraclavicular fossa was associated with greater nodal
involvement (ie, three positive nodes v one positive node)
in patients enrolled on ACOSOG Z001172 reflecting RT
treatment decisions made in response to data demon-
strating that, when more sentinel nodes are involved,
the higher the likelihood of additional nonsentinel node
involvement. In these cases, more comprehensive locore-
gional treatment was administered to address this in-
creased risk of nodal burden.21 Recent studies indicate that
the addition of RNI increases acute adverse effectswhile not
improving OS.73 However, the use of RNI does improve DFS
and lowers both breast cancer recurrence and breast cancer
mortality rates with the benefits of RNI most strongly
observed in patients with ER-negative, progesterone re-
ceptor (PR)–negative tumors.73,74 Therefore, it is reason-
able to consider regional nodal treatment in patients with
node-positive disease. Importantly, in ACOSOG Z0011,
nodal burden was relatively low among all patients en-
rolled, as 40% of patients had only micrometastasis within
the sentinel node, and in cases like these, RNI does not
appear warranted.

The SENOMAC trial21 further confirmed the results of
ACOSOG Z0011 in a broader group of patients with cT1-T3 N0
tumors and one to three positive sentinel node macro-
metastases with or without extranodal extension. Unlike
Z0011, preoperative axillary US was mandatory. Patients
were randomly assigned to a full lymphnode dissection or no
further surgery after sentinel node biopsy. At 5 years, RFS
was not improved by a full lymph node dissection. Per
protocol, RT included the breast and/or chest wall as well as
the regional nodes, which was administered in 89% of pa-
tients, supporting the use of regional nodal treatment in
these patients with macrometastatic node-positive disease.
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Clinical Question 4

Is ALND necessary for patients with nodal metastases who
are planning to undergo mastectomy?

Literature Review and Analysis

Five studies from the updated systematic review inform the
clinical question of whether ALND is necessary for patients
with clinically node-negative invasive breast cancer ≤5 cm
who receive mastectomy and have one to two positive
sentinel nodes.15,16,20,21,75 OTOSAR (Optimal Treatment Of the
Axilla—Surgery Or Radiotherapy) was a prospective, single-
center, phase III, noninferiority trial that randomly assigned
474 patients with early-stage invasive breast cancer who are
SLN-positive to either completion ALND (n 5 244) or RNI
without completion ALND (n 5 230). The primary end point
of the trial was axillary recurrence; secondary end points
included OS, breast cancer–specific survival, DFS, and dis-
tant DFS. Sávolt et al15 reported long-term outcomes after a
mean follow-up of 97 months. Results showed that RNI was
noninferior to completion ALND: The axillary recurrence in
the completion ALND armwas 2.0% compared to 1.7% in the
RNI arm (P 5 1.00). In the RNI arm, 30 patients (16%) un-
derwent mastectomy; in the completion ALND arm, 44
patients (18%) underwent mastectomy. The results of this
study support the use of RNI in place of completion ALND in
these patients.

The phase III IBCSG 23-01 noninferiority trial reviewed
earlier that randomly assigned patients to no axillary dis-
section or axillary dissection included a small proportion of
patients—86 of 931 total patients (9%)—who underwent
mastectomy. The authors noted that comparable findings
from post hoc exploratory analyses for a range of outcomes
in the BCS and themastectomy groups suggest that omitting
completion ALND could be an acceptable option for patients
scheduled to receive mastectomy.

The EORTC 10981-22023 AMAROS multicenter, phase III
noninferiority trial20 compared ALND and axillary RT (ART)
in patients with node-negative breast cancer and a positive
SLNB. Patients who had a positive sentinel node were ran-
domly assigned to either ALND (n 5 744) or ART (n 5 681).
Five-year ARR was the primary end point; secondary end
points included OS, DFS, axillary recurrence-free survival, as
well as lymphedema, shoulder mobility, and QoL. About 17%
of patients in each arm were treated with mastectomy.
Bartels et al20 reported on the 10-year ARR which after ALND
was 0.93% (95% CI, 0.18 to 1.68) and after ART was 1.82%
(95% CI, 0.74 to 2.94; HR, 1.71 [95% CI, 0.67 to 4.39]). There
were no between-group differences in either OS (HR, 1.17
[95% CI, 0.89 to 1.52]) or DFS (HR, 1.19 [95% CI, 0.97 to
1.46]). There was a higher lymphedema rate in the ALND
group in updated analyses compared to the ART group

(24.5% v 11.9%, respectively; P < .001). QoL scales did not
differ by treatment arm.

The SENOMAC trial compared SLNB only and completion
ALND, and included 920 patients who underwent mastec-
tomy, or 36% of all patients; the SINODAR-ONE trial18 in-
cluded 218 patientswho underwentmastectomy, or 24.8%of
all patients. SINODAR-ONE, a prospective, noninferiority
phase III trial, randomly assigned patients to SLNB only
(n5 440) or ALND (n5 439). The primary end point was OS;
secondary end points were regional (lymph node recurrence)
or distant recurrence (RFS). Analyses performed on the
intention-to-treat population at a median follow-up of
34.0 months showed that 3-year survival, regional, and
distant relapse rates of patients in the SLNB-only groupwere
noninferior to those in the ALND group. In a subanalysis of
patients in the SINODAR-ONE trial who were treated with
mastectomy (n 5 218), Tinterri et al75 compared the OS and
RFS rates of patients who had been randomly assigned to the
ALND group (n 5 111) or to the SLNB-alone group (n 5 107).
Consistent with analyses from the larger study, survival and
recurrence rates in the SLNB-only group were noninferior to
those in the ALND group: The 5-year OS rate in the SLNB-
only group was 98.7% and in the ALND group was 97.8%
(P 5 .597); the 5-year RFS rate in the SLNB-only group was
94.1% and in the ALND group was 95.7% (P 5 .821).

Clinical Interpretation

As noted previously, the SENOMAC trial21 further confirmed
that a completion ALND is not necessary in a broader group
of patients with clinically node-negative, sentinel node–
positive disease, including those treated with mastectomy
(36% of patients). Five-year survival, a secondary end point
of the trial, was not improved by ALND in patients whowere
found to have one or two sentinel node macrometastases.
The majority of patients received RNI in this trial in ad-
dition to chest wall treatment with good oncologic out-
comes, and thus the findings support RNI in patients with
positive sentinel macrometastatic nodes who do not un-
dergo completion ALND.

Additionally, in the AMAROS trial, oncologic outcomes were
equivalent in cT1-T2N0 patients with sentinel node–posi-
tive disease who were randomly assigned to SLNB with re-
gional nodal and whole-breast or chest wall irradiation or to
full ALND without RNI. Significantly higher rates of lym-
phedema were observed in patients treated with a full lymph
node dissection.76 Notably, 17% of patients on this study
were treated with mastectomy.76 Finally, the OTOASOR
trial15 confirmed the findings of AMAROS and found no
differences in oncologic outcomes between ALND and RNI
without ALND after BCS or mastectomy (16% of patients),
with RNI associated with less morbidity. Collectively,
these trials provide strong evidence that postmastectomy
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RT with RNI is recommended in place of completion ALND
in patients with clinically node-negative invasive breast
cancer that is ≤5 cm, who receive mastectomy and have
one to two positive sentinel nodes. Decisions regarding the
addition of RNI may be based on increasing number of
involved sentinel nodes as well as the size of the metas-
tasis with RNI reserved for macrometastasis versus
micrometastasis. In patients who receive mastectomy and
have ≥3 positive nodes, ALND followed by RNI RT should
be recommended.

Clinical Question 5

Can completion ALND be omitted in patients with early-
stage breast cancer who do not have nodal metastases?

Literature Review and Analysis

This recommendation is unchanged from the 2017 ASCO
Sentinel Lymph Node Biopsy for Patients with Early-Stage
Breast Cancer3 and the 2021 joint Ontario Health (OH; Cancer
Care Ontario)-ASCO Management of the Axilla in Early-
Stage Breast Cancer guideline.4 The literature search
conducted for the present update did not yield any new
evidence that would change the OH-ASCO recommendation.
In a 15-year follow-up analysis of patients who were clin-
ically node-negative, Canavese et al14 observed no statisti-
cally significant differences between the SLNB (n 5 110)
and the ALND (n 5 115) arms in either event-free survival
(72.8% v 72.9%, P 5 .953) or OS (82.0% v 78.8%, P 5 .502).
Roy et al17 similarly found no between-group OS differences
in the randomized, phase III noninferiority GF-GS01 trial
that compared SLNB followed by systemic ALND (sALND;
n 5 770) to ALND restricted to cases with positive SLNB
(n 5 774) in patients with invasive breast cancer who were
clinically node-negative. This GS01 trial reported an 11.5%
(95% CI, 7.5 to 15.6) reduction in the risk of postsurgical
complications associated with limiting ALND to patients
with a positive SLNB.

Clinical Interpretation

Since the introduction of SLNB in melanoma in the 1990s,77

the use of SLNB has been validated in breast cancer in nu-
merous studies.78-80 In particular, NSABP B-32 trial evalu-
ated the oncologic outcomes of SLNB compared to ALND in
patients with clinically node-negative breast cancer.81 There
were no significant differences seen in disease-free survival
(82.4% v 81.5%) or OS (91.8% v 90.3%) rates. Given the
increased risk of lymphedema after ALND, routine ALND is
not recommended in patients with early-stage breast cancer
who do not have nodal metastases.

Special Commentary on Isolated Tumor Cells

Isolated tumor cells (ITCs) are defined as metastasis in the
lymph node with size ≤0.2 mm, often detected by immu-
nohistochemistry (IHC). Clinical significance of ITCs and its

utility in clinical decision making for patients treated with
surgery upfront has been evaluated previously. The ACOSOG
Z0010 was designed as a prospective observation trial that
enrolled women who had negative SLNs by hematoxylin and
eosin (H&E) staining. SLN blocks were then sent for central
laboratory IHC staining to look for ITCs. Treating physicians
were blinded to the IHC results (thus they treated everyone
based on the negative H&E staining). Among the 3326 H&E-
negative nodes, 349 (10.5%) had IHC-positive SLNs. There
was no difference in 5-year OS rates between patients
who were IHC-negative and IHC-positive (95.7% v 95.1%;
P5 .64).82 In the NSABP B-32 subanalysis, 15.9%of patients
with H&E-negative SLNs had positive metastasis by IHC
(11.1% ITCs, 4.4% micrometastases, and 0.4% macro-
metastases). Unlike the Z0010 study, 5-year OS rate was
statistically but not clinically significant in this study, as
the difference was very small (94.6% in patients who were
IHC-positive [which includes 4.4% with micrometastases
and 0.4% with macrometastases] v 95.8% in patients who
were IHC-negative; P 5 .03).83 Thus, routine use of ITC in
SLN for clinical decisionmaking is not warranted as ITCs do
not have clinically significant impact on breast cancer re-
currence or survival of patients treated with initial surgery.

SLNB IN SPECIAL CIRCUMSTANCES

Clinical Question 6

What is the role of SLNB in special circumstances in clinical
practice including large or locally advanced invasive tumors,
multicentric tumors, inflammatory breast cancer, DCIS,
obesity, male breast cancer, pregnancy, patients who are
breastfeeding or lactating, evaluation of the IM nodes,
presence of suspicious palpable axillary nodes, presence of
multiple suspicious axillary nodes on imaging with biopsy
confirmation, and prior breast or axillary surgery?

Literature Review and Analysis

As with previous versions of this ASCO guideline,1-3 there is
very little high-quality evidence on which to base recom-
mendations concerning these various special circumstances
and conditions. The literature search conducted for this
update identified three meta-analyses26-28 and one pro-
spective cohort study25 relevant to the question of the role of
SLNB in DCIS, and one systematic review of the use of SLNB
in pregnant patients with breast cancer.29

Davey et al27 performed a systematic review and meta-
analysis of prospective studies to assess the necessity of
routine SLNB in patients receiving surgery for DCIS. The 16
studies included 4,388 patients, of whom 3,156 (72.5%)
underwent SLNB; of these 3,156 patients, 4.9% (153/3,153)
had a positive SLNB, which represents a <1% likelihood of
the likelihood of having a positive SLNB. Two clinicopath-
ological factors—presence of tumor necrosis (P 5 .001) and
undergoing mastectomy (P 5 .016)—were both associated
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with having a positive SLNB for DCIS surgery. The authors
suggest that this estimated <1% relative risk of having
metastatic disease after SLNB performed for DCIS challenges
the case for routinely performing upfront SLNB as for pa-
tients with DCIS, although certain clinicopathological fea-
tures may influence this practice.

The risk of havingmetastatic disease after SLNB for DCIS was
investigated by El Hage Chehade et al28 in a systematic review
and meta-analysis of 29 retrospective and 19 prospective
studies (including 9,803 patients). El Hage Chehade et al28

evaluated whether SLNB use in patients with DCIS is ap-
propriate and examined factors thatmight increase the risk of
invasive disease in this patient population. The percentage of
patientswith DCIS undergoing SLNBwho had a positive SLNB
was the primary end point. Meta-analysis results indicated
that the mean percentage of positive SLNBs was higher in
patients with a preoperative DCIS diagnosis (5.95%) than in
patients a with postoperative DCIS diagnosis (3.02%; P 5

.0201). Meta-regression analysis revealed that two factors
were significantly associated with SLNB positivity, larger
tumor size (P 5 .0333) and higher grade (P 5 .00839).

Chiu et al26 conducted a systematic review andmeta-analysis
of real-world data from 69 retrospective studies and 43
prospective studies (including a combined 44,001 patients)
to evaluate SLNB-positivity rates, and the rates and pre-
dictors of upstaging to invasive disease among patients
initially diagnosed as having DCIS. Analyses indicated that
the pooled estimate of the upstaging rate, based on 70
studies, was 25.8% (95% CI, 0.230 to 0.286); the pooled
estimate of the SLN-positivity rate was 4.9% (95% CI, 0.042
to 0.055) based on 89 studies. Meta-regression analysis
results showed that the upstaging rate was higher among
patients with high, nuclear-grade tumors, a palpable mass,
ER-negative status, tumor size >2 cm on imaging, and in
patients diagnosed with DCIS on core needle biopsy.

In a prospective, observational study of 530 patients with a
preoperative diagnosis of clinically and radiologically node-
negative DCIS, Bellver et al25 investigated whether axillary
assessment could be omitted in a group of patients. Selective
SLNB was performed in 397 patients (75%); axillary node
involvement was seen in 2.15% in the group with a post-
operative diagnosis of DCIS (six patients). Bellver et al25

observed a 24.5% rate of underdiagnosis of invasive breast
cancer (130 of 530 patients); type of biopsy was the strongest
factor with the rate of underdiagnosis, 1.34 times higher seen
with core needle biopsy compared to vacuum-assisted bi-
opsy. Risk of ALN involvement was significantly higher with
lymphovascular invasion.

Bothou et al29 published a systematic review of 63 articles
(guidelines, narrative reviews, and reports of cohort studies,
case-control studies, and case series studies) to provide a
summary of available evidence and perspectives regarding
the safety and effectiveness of SLNB in pregnant patients
(382 women overall) who had been diagnosed with breast

cancer. Forty-seven of the 63 (65) articles were “Strongly in
favor of SLNB” in this population, four (6%) were “Partially
in favor of SLNB”; twowere “Partially against SLNB”; and 10
were “Strongly against SLNB.”

Clinical Interpretation

SLNB in multicentric or multifocal breast cancer.
The ACOSOG Z11102 study is a prospective single-arm study
that evaluated the local recurrence rate of 204 patients with
multiple ipsilateral breast cancer who underwent BCS fol-
lowed by whole-breast RT with RT boost.84 In this study,
axillary surgery was required to be performed—84.3% un-
derwent SLNB. Thus, while the feasibility and accuracy of
SLNB was not explicitly tested in multicentric or multifocal
tumors, it is generally accepted as a viable way to assess the
axilla, as demonstrated in the Z11102 study.

SLNB for DCIS. In the context of patients with DCIS un-
dergoing mastectomy, SLNB is often considered due to the
potential for an upgrade in diagnosis to invasive cancer.
This upgrade rate justifies the use of SLNB, particularly in
mastectomy procedures, where the opportunity for suc-
cessful lymphatic mapping diminishes post-mastectomy.85

Consequently, SLNB is frequently performed concurrently
with mastectomy. In contrast, for patients undergoing
lumpectomy, there is flexibility to perform SLNB later
if necessary.86 Newer lymphatic tracers such as super-
paramagnetic iron oxide that can stay in the SLNs for 30 days
offer opportunity for delayed SLNB, even in the setting of
mastectomy.87-89

Repeat SLNB in recurrent breast cancer. The prog-
nostic significance of repeat SLNB is still under investi-
gation. The Sentinel Node and Recurrent Breast Cancer
(SNARB) study group from Netherlands is the largest study
regarding recurrent breast cancer: 36 Dutch hospitals
compiled prospective data from 150 patients followed by an
additional 386 retrospectively collected.90 Of the 515 pa-
tients with recurrence, 230 had successful negative repeat
SLNB. After median follow-up of 4.7 (range, 0.9-12.7)
years, regional recurrence occurred in 4.5% of patients
after negative repeat SLNB. Of the nine patients with re-
gional recurrence as first event after negative repeat SLNB,
55.4% had a triple-negative recurrent tumor compared
with 10.4% of the patients without regional recurrence as
first event (P5 .002). In this cohort of patients, 48.3%of the
repeat SLNBs were located in an aberrant lymph node
station (outside the ipsilateral axilla). Thus, for these pa-
tients, ALND would not have been a more accurate staging
tool than SLNB. These findings are supported by two sys-
tematic reviews that concluded the overall repeat SLNB
success rate of 64.3%-66.4% and aberrant drainage rate of
32.6%-39%.91,92

Evaluation of internal mammary lymph nodes.
Historically, removal of the internal mammary (IM) nodal
chain was completed through an open approach during
Halsted mastectomy and radical mastectomy. Numerous

14 | © 2025 by American Society of Clinical Oncology

Park et al

D
ow

nl
oa

de
d 

fr
om

 a
sc

op
ub

s.
or

g 
by

 1
89

.6
8.

22
3.

58
 o

n 
A

pr
il 

11
, 2

02
5 

fr
om

 1
89

.0
68

.2
23

.0
58

C
op

yr
ig

ht
 ©

 2
02

5 
A

m
er

ic
an

 S
oc

ie
ty

 o
f 

C
lin

ic
al

 O
nc

ol
og

y.
 A

ll 
ri

gh
ts

 r
es

er
ve

d.
 



studies starting in the 1950s have demonstrated worse
prognosis in patients with IM metastases than those with-
out, independent of their axillary node status.93 While
prognostic, these legacy trials have demonstrated that
dissection of the IM node did not improve survival.94 With
the use of lymphoscintigraphy, the rate of IM node drainage
identification ranges from 13% to 37%.93 The rate of isolated
IM metastases is not common; systemic reviews found that
the rate of finding a metastatic IM node among those with
negative axillary node ranged from 4% to 17%.93,95 Given the
morbidity of IM node sampling, including pneumothorax
and IM vessel bleeding, abnormal IM nodes detected by
imaging (MRI or positron emission tomography/CT scan)
are often used as surrogates for metastatic involvement.95,96

Without clear evidence that retrieval of IM nodes will impact
oncologic outcomes, given the morbidities associated with
IM node retrieval, SLNB is not recommended for routine
evaluation of IM nodes.

LIMITATIONS OF THE RESEARCH AND DIRECTIONS FOR
FUTURE RESEARCH

The existing clinical trials studying different therapies
evaluated the oncologic safety of de-escalating or omit-
ting one aspect of the local-regional therapy, either
surgical evaluation of the axilla or RT. RT studies evaluated
WBI de-escalation to PBI or no RT where most in the trial
received standard surgical approaches including SLNB,
and medical oncology studies evaluated chemotherapy
omission where everyone in the trial received standard
surgery, surgical nodal evaluation with at least an SLNB,
and RT when indicated.55,67

The current treatment recommendations and guidelines are
based on available data and in the absence of a trial that
tested all the different combinations of the local-regional
therapy in early-stage breast cancer (eg, SLNB1 WBI1,
SLNB1 PBI1, SLNB1 RT-, SLNB– WBI1, SLNB– PBI1, and
SLNB–RT–). Such a comprehensive trial is likely not feasible
due to the low cancer recurrence rate, requiring decades and
tens of thousands of patients to accrue. Thus, the concern is
valid that in certain instances, SLNB information is neces-
sary, as it may influence RT decision and adjuvant systemic
therapy decision. In those circumstances where SLN status is

likely to influence adjuvant systemic therapy and RT deci-
sions, then SLNB should be performed. However, the
sweeping statement that SLNB is required for all patients
with early-stage breast cancer undergoing surgery is no
longer valid. Given the morbidity of SLNB and RT, multi-
disciplinary discussions prior to surgical decisionmaking are
strongly encouraged. Details of ongoing trials that are
evaluating the omission of SLNB in early-stage breast cancer
are provided in Table 2.

PATIENT AND CLINICIAN COMMUNICATION

Despite the Society of Surgical Oncology Choosing Wisely
Campaign recommending against routine use of SLNB in
women 70 years and older with early-stage hormone recep-
tor-positive, HER2-negative breast cancer and data showing
no survival benefit of RT after breast conserving surgery in
these patients, both SLNB and RT continue to be used at a high
rate in this patient population in the United States.97-102

In a recent sequential explanatory mixed-method study of
patients at least age 70 yearswith hormone receptor–positive
breast cancer, qualitative analysis of semistructured inter-
views conducted among high and low utilizers of both SLNB
and postlumpectomy RT revealed that patient trust in the
clinician and patient desire for peace of mind were the most
important factors influencing decisions around SLNB and
postlumpectomy RT.103 These data suggest that patient-
clinician communication may promote high-quality deci-
sionmaking and improve rates of omission of SLNB and RT in
the appropriate patients.

In another qualitative study of semistructured interviews
with surgical, medical, and RT oncologists, there was wide
variation on physician perspectives regarding the recom-
mendation and data to support omitting SLNB in patients
age 70 years and older with cT1N0, hormone receptor–
positive, HER2-negative disease.104 The decision to omit
SLNB was based on several nuanced patient- and disease-
level factors. The study concluded that interventions aimed
at educating physicians, facilitating preoperative multidis-
ciplinary conversation, and improving patient-clinician
communication may also help to deimplement SLNB per
the Choosing Wisely recommendations.

TABLE 2. Ongoing Trials Evaluating Omission of SLNB in Early-Stage Breast Cancer

Trial Dates; Accrued Schema Primary End Point

BOOG 2013-08
(Dutch)

2014—Goal; N5 1,644 T1-T2, cN0/iN0 → randomly assigned to SLNB v no axillary surgery 5-year regional
recurrence

SOAPET (China) 2019—Goal; N5 1,734 T1-T2, cN0/iN0 → prospective observational study of omission of axilla surgery in
PET-negative

5-year DDFS, LRFS

NAUTILUS (Korea) 2020—Goal; N5 1,734 T1-T2, cN0/iN0 → randomly assigned to SLNB v no axillary surgery 5-year IDFS

VENUS (Brazil) 2020—Goal; N 5 800 T1-T2, cN0/iN0 → randomly assigned to SLNB v no axillary surgery 5-year IDFS

Abbreviations: DDFS, distant disease-free survival; IDFS, invasive disease-free survival; LRFS, local recurrence-free survival; PET, positron emission
tomography; SLNB, sentinel lymph node biopsy.
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Finally, perspectives on breast cancer treatments were
assessed in a qualitative study of 30 participants, age
70 years or older and without a previous diagnosis of breast
cancer.105 While half of the participants agreed that age-
based guidelines were appropriate based on low breast
cancer recurrence risk, the majority believed that a per-
son’s overall health and expected life expectancy rather
than chronological age should drive treatment decisions.
Others had difficulty understanding treatment de-
escalation with omission of SLNB and RT in older pa-
tients as favorable and not indicative of a poor prognosis.
Among participants, 40% perceived SLNB as providing
peace of mind and relatively low risk, while 73% preferred
to omit RT due to lack of benefit, inconvenience, and
perceived risks. The results suggested that emphasizing
a high likelihood of a positive breast cancer–specific
prognosis while maintaining a high QoL and functional
status could assuage patient concerns related to age dis-
crimination and could persuade patients to avoid over-
treatment and overestimating the benefits of SLNB and RT
while underestimating the risks.

These studies indicate that while guidelines may recommend
omission of SLNB and RT in appropriate patients following
lumpectomy, high-quality patient-clinician communication
and education are necessary to disseminate and implement
these recommendations. For recommendations and strategies
to optimize patient-clinician communication, see Patient-
Clinician Communication: ASCO Consensus Guideline.106

HEALTH EQUITY CONSIDERATIONS

Social determinants of health, defined by the World
Health Organization as the conditions in which an indi-
vidual is born, grows, lives, works, and ages, can undermine
ASCO’s expert recommendations on best practices for
prevention, screening, palliative and supportive care, and
disease management for many patients with cancer.107 It
is important to acknowledge that many people in the
United States and elsewhere do not receive the highest level
of cancer care due to the long-term impact of structural
racism and the consequential unequal distribution of
wealth and health care access among racial groups.108 For
example, racial disparities in the adoption of SLNB in pa-
tients with pathologically node-negative breast cancer
persisted long after SLNB was recognized as standard of
care.109 In an analysis of SEER-Medicare data from 2002 to
2007, SLNB was performed in significantly more White
than Black patients (74% v 62%, respectively, P < .001) with
pathologically node-negative breast cancer. The higher
rate of ALND use in Black patients contributed to higher
rates of lymphedema in Black than White patients (12% v
8%, respectively, P < .001). Given these data, it will be
important to study if there are racial differences in the
adoption of omission of axillary surgical staging in the
appropriate patients and whether lymphedema rates may
differ based on race due to continued surgical staging in
marginalized populations.

With respect to the SOUND and INSEMA trials, eligible par-
ticipants required a plan to undergo RT. Patterns-of-care
analyses using the SEER and National Cancer Database have
demonstrated that Black and Hispanic women receive rec-
ommended breast RT postlumpectomy less often than their
White counterparts.110,111 In fact, such disparity in access has
extended to appropriate RT receipt for Hispanic women even
enrolled on clinical trial.112 As the management of breast
cancer is a multidisciplinary undertaking, appropriate de-
escalation requires appropriate and timely referrals and ini-
tiation of treatments including surgery, RT, and systemic
therapies. It is also important that these multidisciplinary
discussions involve representatives from all treating clinician
team members: surgical, medical, and RT oncologists. In-
appropriate de-escalation and delays in care may yield worse
outcomes for marginalized groups for whom appropriate
adjuvant therapies are not recommended.

Health inequity plays a significant role in BCS, impacting
access, outcomes, and decision making for patients across
different demographic groups. These disparities can be
influenced by socioeconomic factors, race, geographic lo-
cation, and health care access, ultimately leading to dif-
ferences in treatment and survival outcomes. Patients with
lower socioeconomic status may have limited access to
specialized breast cancer care, including multidisciplinary
teams and facilities that offer breast conservation.113 Fi-
nancial barriers such as inadequate insurance coverage or
high out-of-pocket costs can deter patients from seeking
appropriate treatments, leading them to opt for mastectomy
or forego treatment altogether. Women from lower socio-
economic backgrounds are more likely to be diagnosed at
later stages due to delayed or inadequate screening, reducing
the eligibility for BCS. Studies show that Black and Hispanic
women are less likely to undergo BCS than White women.
Black women, in particular, are more likely to present with
larger, more aggressive tumors that preclude the option of
breast conservation.113-115

In most low- to middle-income countries, advanced stages
at diagnosis and low diagnostic and treatment capacities
contribute to poorer breast cancer survival rates.116,117 Five-
year breast cancer survival rates exceed 90% in high-income
countries, compared with 66% in India and 40% in South
Africa.118 The oncologic outcomes disparities are observed
also based on insurance status. In Brazil, for example, the
breast cancer incidence as well the mortality rate of stages
III-IV differ substantially between private and public health
systems.119 To address this inequity, applying approaches
that have worked well in high-income countries to settings
with fewer resources is required, but these approaches must
be tailored to local contexts.120,121

Rural patients often have less access to high-quality breast
cancer care and advanced technologies such as RT, which is
integral to BCS. Delays in RT treatment adversely impact
outcomes.122-124 This lack of access can lead to higher
mastectomy rates in rural populations. Inequities in
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communication between health care clinicians and patients
can influence treatment decisions. For instance, patients with
lower health literacy or those from underserved communities
may not fully understand the benefits of BCS or may not
receive adequate information about their treatment options.
Cultural and language barriers also play a role, particularly for
non–English-speaking patients who may not receive proper
counseling regarding breast conservation.113-115

In the United States, many patients remain unable to reap
the benefits of innovative prevention and early detection
programs, biomarker testing, and new cancer therapies due
to structural barriers including lack of transportation, stable
housing, and adequate insurance coverage as well as food
insecurity, health literacy, proximity to a dedicated cancer
center, and cost of treatment and other services.125 Addi-
tionally, sexual and gender minority people experience
stigma along with barriers to cancer screening, prevention,
and treatment that contribute to these cancer disparities.126

Furthermore, geographic disparities can also impact the
quality of care patients receive. Rural patients aremore likely
to have worse survivorship outcomes and experience higher
mortality rates compared to nonrural patients. This can be
attributed, in part, to a lower density of specialists and
dedicated cancer centers, as only 21% of nonmetropolitan
counties in the United States have one or more practicing
oncologists.127

MULTIPLE CHRONIC CONDITIONS

Patients with multiple chronic conditions (MCC), two or
more chronic conditions, may have additional complex-
ities and needs when clinicians are developing treatment
and follow-up plans. The complexity and uncertainty
created by MCC highlights the importance of shared de-
cision making regarding implementation of guideline-
recommended care.

COST IMPLICATIONS

Cost-effectiveness analysis of SLNB versus omission of
SLNB after a negative axillary US for patients with early-
stage breast cancer, for postmenopausal womenwith cT1-T2
N0, hormone receptor–positive, HER2-negative breast
cancer demonstrated that omission of SLNB was associated
with lower costs and higher QoL.128 Increasingly, individuals
with cancer are required to pay a larger proportion of their
treatment costs through deductibles and coinsurance.129

Higher patient out-of-pocket costs have been shown to be
a barrier to initiating and adhering to recommended cancer
treatments.130,131 Discussion of cost can be an important part
of shared decision making,132 and has the potential to de-
crease out-of-pocket expenses for the patient.133 These
discussions may be limited by the lack of accessible, easily
interpretable, and detailed health care cost data in the

United States.128 Clinicians should, however, discuss with
patients the use of less expensive alternatives when it is
practical and feasible for treatment of the patient’s disease
and when there are two or more treatment options that are
comparable in terms of benefits and harms.132 Patient out-
of-pocket costs may vary depending on insurance coverage.
Coverage may originate in the medical or pharmacy benefit,
which may have different cost-sharing arrangements. Pa-
tients should be aware that different products may be pre-
ferred or covered by their particular insurance plan. Even
with the same insurance plan, the price may vary between
different pharmacies. When discussing financial issues and
concerns, patients should be made aware of any financial
counseling services available to address this complex and
heterogeneous landscape.132

Breast cancer–related lymphedema is an unpredictable
occurrence that can happen years after axillary surgery.134

Lymphedema is associated with risk of infection, re-
stricted mobility, significant financial toxicity, and de-
creased QoL and psychosocial well-being.135,136 Breast RT is
related to acute and late toxicities including RT dermatitis,
fatigue, cardiotoxicity, and lymphedema.137-139 In the
SOUND23 and INSEMA24,30 trials, patients in the SLNB
group, compared to the no axillary surgery group, showed
significantly and clinically relevant breast and arm
symptoms including pain, arm swelling, and impaired
mobility and disability.

In a study evaluating the cost-effectiveness of SLNB ver-
sus omission of SLNB after a negative axillary US for pa-
tients with early-stage breast cancer, for postmenopausal
women with cT1-T2 N0, hormone receptor–positive,
HER2-negative breast cancer, omission of SLNB was as-
sociatedwith lower costs and higher QoL.128 The choice of RT
protocols are another important factor in cost of overall
care. However, RT cost-effectiveness studies demonstrat-
ing cost-effectiveness of PBI did not evaluate cost in the
context of SLNB use or omission.140-143 Furthermore, studies
demonstrating decreased cost with omission of SLNB did
not compare the cost-effectiveness stratified by different
RT type or use (WBI v PBI v no RT). Therefore, there are no
current data evaluating overall cost-effectiveness of
omission of SLNB and different standard RT approaches.

GUIDELINE IMPLEMENTATION

ASCO guidelines are developed for implementation across
health settings. Barriers to implementation include the need
to increase awareness of the guideline recommendations
among front-line practitioners and survivors of cancer and
caregivers, and also to provide adequate services in the face
of limited resources. The guideline recommendations table
and accompanying tools (available at www.asco.org/
breast-cancer-guidelines) were designed to facilitate
implementation of recommendations. ASCO guidelines are
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posted on the ASCO website and most often published in the
Journal of Clinical Oncology.

ASCO believes that cancer clinical trials are vital to inform
medical decisions and improve cancer care, and that all
patients should have the opportunity to participate.

ADDITIONAL RESOURCES

For current information, including selected updates, sup-
plements, slide sets, and clinical tools and resources, visit
www.asco.org/breast-cancer-guidelines. The Data Supple-
ment for this guideline includes a table summarizing study
characteristics, and evidence summary table, and a quality-
of-evidence table. Guideline recommendations and algo-
rithms are also available in the free ASCO Guidelines app
(available for download in the Apple App Store and Google
Play Store). Listen to key recommendations and insights
from panel members on the ASCO Guidelines podcast. The
Methodology Manual (available at www.asco.org/guideline-
methodology) provides additional information about the
methods used to develop this guideline. Patient information
is available at www.cancer.org.

ASCO welcomes your comments on this guideline, including
implementation challenges, new evidence, and how this
guideline impacts you. To provide feedback, contact us at
guidelines@asco.org. Comments may be incorporated into a
future guideline update. To submit new evidence or suggest a
topic for guideline development, complete the form available
at www.asco.org/guidelines.

GENDER-INCLUSIVE LANGUAGE

ASCO is committed to promoting the health and well-being
of individuals regardless of sexual orientation or gender
identity.144 Transgender and nonbinary people, in partic-
ular, may face multiple barriers to oncology care including
stigmatization, invisibility, and exclusiveness. One way
exclusiveness or lack of accessibility may be communicated
is through gendered language that makes presumptive
links between gender and anatomy.145 With the acknowl-
edgment that ASCO guidelines may impact the language
used in clinical and research settings, ASCO is committed
to creating gender-inclusive guidelines. For this reason,
guideline authors use gender-inclusive language whenever
possible throughout the guidelines. In instances in which
the guideline draws upon data based on gendered research
(eg, studies regarding women with breast cancer), the
guideline authors describe the characteristics and results of
the research as reported.
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APPENDIX 1. GUIDELINE DISCLAIMER
The Clinical Practice Guidelines and other guidance published herein are provided by
ASCO, Inc to assist clinicians in clinical decision making. The information herein
should not be relied upon as being complete or accurate, nor should it be considered
as inclusive of all proper treatments or methods of care or as a statement of the
standard of care. With the rapid development of scientific knowledge, new evidence
may emerge between the time information is developed and when it is published or
read. The information is not continually updated and may not reflect the most recent
evidence. The information addresses only the topics specifically identified therein and
is not applicable to other interventions, diseases, or stages of diseases. This in-
formation does not mandate any particular course of medical care. Further, the
information is not intended to substitute for the independent professional judgment
of the treating clinician, as the information does not account for individual variation
among patients. Recommendations specify the level of confidence that the rec-
ommendation reflects the net effect of a given course of action. The use of words like
“must,” “must not,” “should,” and “should not” indicates that a course of action is
recommended or not recommended for either most or many patients, but there is
latitude for the treating physician to select other courses of action in individual cases.
Use of the information is voluntary. ASCO does not endorse third party drugs, devices,
services, or therapies used to diagnose, treat, monitor, manage, or alleviate health
conditions. Any use of a brand or trade name is for identification purposes only. ASCO

provides this information on an “as is” basis and makes no warranty, express or
implied, regarding the information. ASCO specifically disclaims any warranties of
merchantability or fitness for a particular use or purpose. ASCO assumes no re-
sponsibility for any injury or damage to persons or property arising out of or related to
any use of this information, or for any errors or omissions.

APPENDIX 2. GUIDELINE AND CONFLICTS OF INTEREST
The Expert Panel was assembled in accordance with ASCO’s Conflict of Interest
Policy Implementation for Clinical Practice Guidelines (“Policy,” found at http://
www.asco.org/guideline-methodology). All members of the Expert Panel completed
ASCO’s disclosure form, which requires disclosure of financial and other interests,
including relationships with commercial entities that are reasonably likely to ex-
perience direct regulatory or commercial impact as a result of promulgation of the
guideline. Categories for disclosure include employment; leadership; stock or other
ownership; honoraria, consulting or advisory role; speaker’s bureau; research funding;
patents, royalties, other intellectual property; expert testimony; travel, accommo-
dations, expenses; and other relationships. In accordance with the Policy, the majority
of the members of the Expert Panel did not disclose any relationships constituting a
conflict under the Policy.

TABLE A1. Sentinel Lymph Node Biopsy in Early-Stage Breast Cancer Update Expert Panel Membership

Name Affiliation Role or Area of Expertise

Ko Un Park, MD, Co-Chair Brigham and Women’s Hospital, Dana-Farber Cancer Institute, Boston, MA Surgical oncology

Mylin A. Torres, MD, Co-Chair Glenn Family Breast Center at Winship Cancer Institute, Atlanta, GA Radiation oncology

Nirupama Anne, MD Penn State Health Milton S. Hershey Medical Center, Hershey, PA Surgical oncology (volunteer
corp representative)

Muriel Brackstone, MD, PhD Department of Surgery, University of Western Ontario, London, ON, Canada Surgical oncology

Alison K. Conlin, MD Providence Cancer Institute, Portland, OR Medical oncology

Henrique Lima Couto, MD, PhD Brazilian Society of Mastology, Belo Horizonte, Brazil Mastology

Lynn T. Dengel, MD, MSc Emily Couric Clinical Cancer Center, Charlottesville, VA Surgical oncology

Andrea Eisen, MD Odette Cancer Centre, Sunnybrook Health Sciences Centre, Toronto, ON,
Canada

Medical oncology

Jeffrey Hawley, MD Stephanie Spielman Comprehensive Breast Center, The Ohio State Uni-
versity Medical Center, Columbus, OH

Radiology

Janice N. Kim, MD, MS University of Washington School of Medicine, Seattle, WA Radiation oncology

Nwamaka Lasebikan, MBBS University of Nigeria Teaching Hospital, Enugu, Nigeria Radiation medicine

Elizabeth S. McDonald, MD, PhD University of Pennsylvania, Perelman School of Medicine, Philadelphia, PA Radiology

Deepti Pradhan, PhD Yale University, New Haven, CT Patient advocacy

Samantha Shams, MD Piedmont Cancer Institute, Atlanta, GA Medical oncology

Raymond Mailhot Vega, MD, MPH University of Florida, Jacksonville, FL Radiation oncology

Alastair M. Thompson, MD, MBChB Dan L. Duncan Comprehensive Cancer Center, Houston, TX Surgical oncology

Brittany E. Harvey, BS American Society of Clinical Oncology (ASCO), Alexandria, VA ASCO practice guideline staff
(health research methods)

Mark R. Somerfield, PhD American Society of Clinical Oncology (ASCO), Alexandria, VA ASCO practice guideline staff
(health research methods)

© 2025 by American Society of Clinical Oncology

Park et al

D
ow

nl
oa

de
d 

fr
om

 a
sc

op
ub

s.
or

g 
by

 1
89

.6
8.

22
3.

58
 o

n 
A

pr
il 

11
, 2

02
5 

fr
om

 1
89

.0
68

.2
23

.0
58

C
op

yr
ig

ht
 ©

 2
02

5 
A

m
er

ic
an

 S
oc

ie
ty

 o
f 

C
lin

ic
al

 O
nc

ol
og

y.
 A

ll 
ri

gh
ts

 r
es

er
ve

d.
 

http://www.asco.org/guideline-methodology
http://www.asco.org/guideline-methodology


TABLE A2. Recommendation Rating Definitions

Term Definition

Quality of evidence

High We are very confident that the true effect lies close to that of the estimate of the effect

Moderate We aremoderately confident in the effect estimate: The true effect is likely to be close to the estimate of the effect, but there
is a possibility that it is substantially different

Low Our confidence in the effect estimate is limited: The true effect may be substantially different from the estimate of the effect

Very low We have very little confidence in the effect estimate: The true effect is likely to be substantially different from the estimate of
effect

Strength of recommendation

Strong In recommendations for an intervention, the desirable effects of an intervention outweigh its undesirable effects
In recommendations against an intervention, the undesirable effects of an intervention outweigh its desirable effects
All or almost all informed people would make the recommended choice for or against an intervention

Conditional/weak In recommendations for an intervention, the desirable effects probably outweigh the undesirable effects, but appreciable
uncertainty exists

In recommendations against an intervention, the undesirable effects probably outweigh the desirable effects, but
appreciable uncertainty exists

Most informed people would choose the recommended course of action, but a substantial number would not

NOTE. GRADE Handbook146
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