
Page 1/17

Tumor Size and Lobular Histology Predict for Higher
Pathologic Nodal Stage Regardless of Clinical
Presentation of Nodal Disease in Patients With
Breast Cancer
Linda Ye 

University of California Los Angeles
Dennis Rünger 

University of california los angeles
Stephanie A. Angarita 

Kaiser Permanente Medical Center
Joseph Hadaya 

University of California Los Angeles
Jennifer L. Baker 

University of California Los Angeles
Minna K. Lee 

Memorial Sloan Kettering Cancer Center
Carlie K. Thompson 

university of california los angeles
Deanna J. Attai 

university of california los angeles
Maggie DiNome  (  maggie.dinome@duke.edu )

Duke-NUS: Duke-NUS Medical School https://orcid.org/0000-0002-1926-292X

Research Article

Keywords: nodal stage, palpable adenopathy, clinically node positive, lobular histology, breast cancer

Posted Date: November 9th, 2021

DOI: https://doi.org/10.21203/rs.3.rs-1032846/v1

License:   This work is licensed under a Creative Commons Attribution 4.0 International License.  
Read Full License

https://doi.org/10.21203/rs.3.rs-1032846/v1
mailto:maggie.dinome@duke.edu
https://orcid.org/0000-0002-1926-292X
https://doi.org/10.21203/rs.3.rs-1032846/v1
https://creativecommons.org/licenses/by/4.0/


Page 2/17

Abstract
Purpose: Omission of axillary lymph node dissection (ALND) is considered for patients with sentinel
lymph node-positive (SLN+) breast cancer, but ALND remains the standard of care for clinically node-
positive (cN+) patients treated with surgery �rst. Here, we evaluate differences in patient and tumor
characteristics and pathologic nodal stage in patients with positive lymph nodes who underwent ALND.

Methods: Retrospective chart review from 2010-2019 identi�ed three groups of patients who underwent
ALND for positive nodes: SLN+ (positive node identi�ed at SLN biopsy), cNUS (abnormal preoperative US
and biopsy), and cNpalp (palpable adenopathy). Patients who received neoadjuvant chemotherapy or
presented with axillary recurrence were excluded.

Results: Of 218 patients, 107 were SLN+, 43 were cNUS, and 68 were cNpalp. SLN+ patients compared
with cNpalp were more likely to be younger (56 vs 64,p<.01), pre-menopausal (39%vs15%,p<.01), and
white (62%vs37%,p<.01) with more tumors that were progesterone receptor-positive (6%vs21%,p=.02), low
grade (35%vs6%,p<.01) and without lymphovascular invasion (11%vs27%,p=.02). SLN+ patients had
more pN1 disease than cNUS and cNpalp (67.3% vs 39.5% vs 42.6%, p<.01). Greater tumor size and
lobular histology were signi�cantly associated with higher nodal stage in univariable regression analysis
of SLN+ patients as well as a pooled analysis of the three clinical groups.

Conclusion: Patient and tumor characteristics differ on either end of the nodal spectrum, with cNpalp
patients having higher risk features than SLN+ patients. These higher risk features have historically
resulted in ALND for patients with clinically positive nodes. However, only tumor size and histology are
associated with higher pathologic nodal stage.

Introduction
Axillary lymph node dissection (ALND) was once considered the standard of care for management of the
axilla in patients with breast cancer for prevention of metastatic spread. Now, axillary surgery is
understood to be more of a staging procedure than for treatment and cure. In fact, both the ACOSOG
Z00111 and AMAROS2 trials demonstrated that disease left undissected in the axilla in up to 27% and
33% of patients, respectively, did not worsen rates of locoregional recurrence or survival compared to
patients who underwent completion ALND. Based on these data, omission of ALND is accepted for
patients with clinically negative axillae who are found to have 1-2 positive nodes at sentinel lymph node
biopsy (SLNB) who undergo breast conservation therapy. The NCCN also recently updated their
guidelines (version 8.2021) to allow patients with image-detected metastases to undergo SLNB for
surgical staging. However, ALND remains the standard of care for patients with clinically palpable
adenopathy who proceed directly to surgery and are not downstaged with neoadjuvant chemotherapy
(NAC).

Studies comparing patients with sentinel node-positive (SLN+) disease to those with lymph node
metastases diagnosed by preoperative ultrasound and biopsy (cNUS) suggest that cNUS patients have
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higher risk features and greater pathologic nodal burden3–6. Few studies have evaluated patients with
palpable adenopathy (cNpalp), but the assumption exists that increasing clinical nodal burden re�ects
higher risk features and greater pathologic nodal disease. In this present study, we compare preoperative
patient and tumor characteristics of patients with breast cancer who underwent ALND for positive nodal
disease (SLN+, cNUS, cNpalp) and assess for variables associated with higher pathologic nodal stage
among these different patient groups.

Methods
This study was approved by the Institutional Review Board of the University of California, Los Angeles.

Study Design
This is a retrospective study of patients who underwent ipsilateral ALND for breast cancer between 2010-
2019 at a single institution. Consecutive patients were identi�ed from chart review based on Current
Procedural Terminology (CPT) codes and International Classi�cation of Diseases, Ninth and Tenth
Revision (ICD 9/10) diagnosis codes. Patients were excluded if they were treated with NAC, presented
with stage 4 disease, had matted nodes on exam, or underwent ALND for axillary recurrence or
contralateral axillary disease.

Patients were categorized into three clinical groups: clinically negative axilla but positive sentinel lymph
nodes identi�ed on SLNB (SLN+), non-palpable but positive lymph nodes on preoperative ultrasound and
biopsy (cNUS), and palpable lymphadenopathy on preoperative exam (cNpalp). We considered cNUS and
cNpalp patients to have clinically node-positive (cN+) disease. Ipsilateral SLNB was performed in patients
with invasive breast cancer and clinically negative axillae who underwent lumpectomy or mastectomy.
Positive sentinel lymph node status was de�ned as micro- or macro-metastatic disease in at least one
node on �nal surgical pathology.

Patient demographic and tumor characteristics, type of breast and axillary surgery, and adjuvant
therapies received were collected from medical records. The presence of clinically positive nodes was
assessed from documentation of preoperative clinical exam, imaging, and pathology results. Clinical
tumor size was de�ned by imaging or exam before surgery based on standard American Joint
Commission on Cancer (AJCC) staging criteria. To provide predictive guidance of nodal status prior to
surgery, tumor histology, nuclear grade, prognostic markers [estrogen receptor (ER), progesterone receptor
(PR), human epidermal growth factor receptor 2/neu (HER2neu) status], Ki67 levels, and presence of
lymphovascular invasion (LVI) were captured from the preoperative core needle biopsy results of the
primary breast cancer.

The total number of positive lymph nodes was determined from the �nal surgical pathology specimen.
Lymph node burden was de�ned by pathologic nodal stage as pN1 (1-3 positive nodes), pN2 (4-9 positive
nodes), or pN3 (≥ 10 positive nodes).
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Statistical Analysis
Descriptive statistics on patient, tumor, and nodal characteristics were compiled by clinical group or nodal
stage and assessed using analysis of variance for continuous variables and Fisher’s exact test for
categorical variables. Post hoc pairwise comparisons were performed using Tukey’s test or Fisher’s exact
test with Benjamini-Hochberg correction for multiple testing. The R software environment version 4.0.2
was used for all statistical analyses. Two-sided p < .05 was considered signi�cant.

Results

Patient and Tumor Characteristics by Nodal Group
Table 1 describes the preoperative demographic and tumor characteristics of all patients who underwent
ALND compared across the three clinical groups. Of 218 patients total, 107 (49.1%) were SLN+, 43
(19.7%) were cNUS, and the remaining 68 (31.2%) were cNpalp. The overall mean age was 59.3 years,
with most patients being female (99.1%) and post-menopausal (70.1%), with tumors predominantly ER-
positive (94.1%) and of ductal histology (72.9%).
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Table 1
Patient Demographic and Tumor Characteristics Strati�ed by Clinical Nodal Group

Characteristic Overalla

(n = 218)

Clinical nodal groupa  

SLN+

(n = 107)

cNUS

(n = 43)

cNpalp

(n = 68)

p value

Age (yrs), mean ± SD 59.3 ± 12.4 56.9 ± 12.3 58.3 ± 10.5 63.7 ± 12.7 < .01

Sex at birth         1

Male 2 (0.9) 1 (0.9) 0 (0.0) 1 (1.5)  

Female 215 (99.1) 105 (99.1) 43 (100.0) 67 (98.5)

Race/ethnicity         < .01

White 108 (49.8) 66 (62.3) 17 (39.5) 25 (36.8)  

Hispanic 18 (8.3) 7 (6.6) 0 (0.0) 11 (16.2)

Black 8 (3.7) 2 (1.9) 3 (7.0) 3 (4.4)

Asian 25 (11.5) 11 (10.4) 7 (16.3) 7 (10.3)

Other 58 (26.7) 20 (18.9) 16 (37.2) 22 (32.4)

Menopausal status         < .01

Pre 64 (29.9) 41 (39.0) 13 (30.2) 10 (15.2)  

Post 150 (70.1) 64 (61.0) 30 (69.8) 56 (84.8)

Positive nodes         < .01

1-3 (pN1) 118 (54.1) 72 (67.3) 17 (39.5) 29 (42.6)  

4+ (pN2+) 100 (45.9) 35 (32.7) 26 (60.5) 39 (57.4)

Histology         .72

Ductal 153 (72.9) 76 (73.1) 28 (68.3) 49 (75.4)  

Lobular 48 (22.9) 25 (24.0) 10 (24.4) 13 (20.0)

Other 9 (4.3) 3 (2.9) 3 (7.3) 3 (4.6)

Bold values indicate p < .05.

SLN+ clinically negative, sentinel lymph node-positive disease; cNUS clinically positive, non-palpable,
US+ nodal disease; cNpalp clinically positive, palpable nodal disease; ER estrogen receptor; PR
progesterone receptor; LVI lymphovascular invasion.

aUnless otherwise indicated, data are expressed as number (percentage) of patients. Percentages
have been rounded and may not total 100.
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Characteristic Overalla

(n = 218)

Clinical nodal groupa  

SLN+

(n = 107)

cNUS

(n = 43)

cNpalp

(n = 68)

p value

ER stain         .12

0 12 (5.9) 3 (3.1) 2 (4.8) 7 (10.9)  

1+ 191 (94.1) 94 (96.9) 40 (95.2) 57 (89.1)

PR stain         .02

0 24 (12.0) 6 (6.2) 5 (11.9) 13 (21.0)  

1+ 176 (88.0) 90 (93.8) 37 (88.1) 49 (79.0)

Tumor grade         < .01

1 46 (23.4) 34 (35.1) 8 (21.1) 4 (6.5)  

2 104 (52.8) 47 (48.5) 22 (57.9) 35 (56.5)

3 47 (23.9) 16 (16.5) 8 (21.1) 23 (37.1)

Ki67         .02

< 15% 70 (40.5) 41 (51.9) 16 (42.1) 13 (23.2)  

15-35% 63 (36.4) 24 (30.4) 13 (34.2) 26 (46.4)

> 35% 40 (23.1) 14 (17.7) 9 (23.7) 17 (30.4)

Tumor size         .33

T1 (≤ 20 mm) 70 (33.2) 41 (39.0) 12 (28.6) 17 (26.6)  

T2 (21-50 mm) 101 (47.9) 44 (41.9) 24 (57.1) 33 (51.6)

T3 (> 50 mm) 40 (19.0) 20 (19.0) 6 (14.3) 14 (21.9)

LVI         .02

Present 35 (18.3) 10 (10.6) 9 (23.7) 16 (27.1)  

Absent 156 (81.7) 84 (89.4) 29 (76.3) 43 (72.9)

Bold values indicate p < .05.

SLN+ clinically negative, sentinel lymph node-positive disease; cNUS clinically positive, non-palpable,
US+ nodal disease; cNpalp clinically positive, palpable nodal disease; ER estrogen receptor; PR
progesterone receptor; LVI lymphovascular invasion.

aUnless otherwise indicated, data are expressed as number (percentage) of patients. Percentages
have been rounded and may not total 100.
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The three patient groups showed signi�cant differences on all demographic and tumor characteristics
except for histology, ER-positivity, and tumor size. These differences were investigated further with
multiple pairwise group comparisons (Figure 1). For race/ethnicity, more patients identi�ed as White in
the SLN+ group compared with the cNUS (62.3% vs. 39.5%, p = .03) and cNpalp (62.3% vs. 36.8%, p < .01)
groups, with no difference noted between cNUS versus cNpalp (p = .84) patients. Similarly, rates of pN1
disease were signi�cantly different between SLN+ versus cNUS (67.3% vs. 39.5%, p < .01) and SLN+
versus cNpalp (67.3% vs. 42.6%, p < .01) but not between cNUS versus cNpalp (p = .84) patients. SLN+
patients were younger (-6.79 years, [95% CI -11.21 – -2.36], p < .01) and more often pre-menopausal
(39.0% vs. 15.2%, p < .01) compared to cNpalp but not cNUS patients.

Regarding tumor characteristics, a progression from lower risk features in the SLN+ group to higher risk
features in the cNpalp group was noted. Signi�cant differences were obtained when comparing SLN+
patients and cNpalp patients on PR+ (93.8% vs. 79.0%, p = .03), low tumor grade (35.1% vs. 6.5%, p < .01),
low Ki67 (51.9% vs. 23.2%, p = .01), and presence of LVI (10.6% vs. 27.1%, p = .02). The intermediate
cNUS group did not differ signi�cantly from the SLN+ or the cNpalp group.

When we restricted the study sample to ER+ patients only, the sample size was reduced to 191, and the
effects for PR, Ki67, and LVI were no longer signi�cant (with p values slightly above .05). Excluding ER(-)
patients rendered the nodal groups more statistically similar due to the homogenization and/or reduction
in sample size.

Predictors of Higher Pathologic Nodal Stage in SLN+
Patients
Preoperative demographic and tumor characteristics of patients with SLN+ disease who underwent ALND
were strati�ed by nodal stage in Table 2. Of the 107 patients with SLN+ disease, 72 (67.3%) were found to
have pN1 disease on �nal pathology, while 25 (23.4%) had pN2 disease, and 10 (9.3%) had pN3 disease.
The mean age was 56.9 years, with most patients being female (99.1%) and post-menopausal (61.0%)
with ER-positive disease (96.9%). The predominant histological subtype was ductal (73.1%), with most
patients presenting with either T1 (35.1%) or T2 (48.5%) disease. About 2/3 of patients (67.3%) had ≤3
positive nodes on �nal pathology. On univariable analysis, larger tumor size (p = .02) and lobular
histology (p = .01) were found to be signi�cantly associated with greater nodal burden. Post hoc
comparisons showed that patients with pN3 disease differed signi�cantly from patients with pN1 disease
on tumor size (p = .01). For histology, there was a signi�cant difference between pN3 and pN1 patients (p
= .01), with the difference between pN3 and pN2 falling short of signi�cance (p = .06). Age, sex,
race/ethnicity, menopausal status, tumor grade, Ki67 level, and presence of LVI did not differ with nodal
stage.
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Table 2
Patient Demographic and Tumor Characteristics of SLN+ Patients Strati�ed by Pathologic Nodal Stage
Characteristic Overalla

(n = 107)

Number of positive nodesa p value

1-3 (pN1)

(n = 72)

4-9 (pN2)

(n = 25)

10+ (pN3)

(n = 10)

Age (yrs), mean ± SD 56.9 ± 12.3 56.4 ± 11.6 56.2 ± 14.0 63.0 ± 12.9 .26

Sex at birth         1

Male 1 (0.9) 1 (1.4) 0 (0.0) 0 (0.0)  

Female 105 (99.1) 71 (98.6) 24 (100.0) 10 (100.0)  

Race/ethnicity         .54

White 66 (62.3) 41 (57.7) 17 (68.0) 8 (80.0)  

Hispanic 7 (6.6) 3 (4.2) 3 (12.0) 1 (10.0)  

Black 2 (1.9) 2 (2.8) 0 (0.0) 0 (0.0)  

Asian 11 (10.4) 10 (14.1) 1 (4.0) 0 (0.0)  

Other 20 (18.9) 15 (21.1) 4 (16.0) 1 (10.0)  

Menopausal status         .47

Pre 41 (39.0) 28 (40.0) 11 (44.0) 2 (20.0)  

Post 64 (61.0) 42 (60.0) 14 (56.0) 8 (80.0)  

Histology         .01

Ductal 76 (73.1) 55 (79.7) 18 (72.0) 3 (30.0)  

Lobular 25 (24.0) 13 (18.8) 6 (24.0) 6 (60.0)  

Other 3 (2.9) 1 (1.4) 1 (4.0) 1 (10.0)  

Tumor grade         .66

1 34 (35.1) 20 (31.7) 11 (45.8) 3 (30.0)  

2 47 (48.5) 31 (49.2) 11 (45.8) 5 (50.0)  

3 16 (16.5) 12 (19.0) 2 (8.3) 2 (20.0)  

Bold values indicate p < .05.

LVI lymphovascular invasion.

aUnless otherwise indicated, data are expressed as number (percentage) of patients. Percentages
have been rounded and may not total 100.
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Characteristic Overalla

(n = 107)

Number of positive nodesa p value

1-3 (pN1)

(n = 72)

4-9 (pN2)

(n = 25)

10+ (pN3)

(n = 10)

Ki67         .44

< 15% 41 (51.9) 26 (49.1) 10 (55.6) 5 (62.5)  

15-35% 24 (30.4) 16 (30.2) 7 (38.9) 1 (12.5)  

> 35% 14 (17.7) 11 (20.8) 1 (5.6) 2 (25.0)  

Tumor size         .02

T1 (0-20 mm) 41 (39.0) 27 (38.6) 11 (44.0) 3 (30.0)  

T2 (21-50 mm) 44 (41.9) 34 (48.6) 9 (36.0) 1 (10.0)  

T3 (> 50 mm) 20 (19.0) 9 (12.9) 5 (20.0) 6 (60.0)  

LVI         .2

Present 10 (10.6) 4 (6.6) 4 (17.4) 2 (20.0)  

Absent 84 (89.4) 57 (93.4) 19 (82.6) 8 (80.0)  

Bold values indicate p < .05.

LVI lymphovascular invasion.

aUnless otherwise indicated, data are expressed as number (percentage) of patients. Percentages
have been rounded and may not total 100.

Predictors of Higher Pathologic Nodal Stage in the Pooled
Sample of SLN+ and cN+ Patients
Tumor size and lobular histology were also previously found to be signi�cant predictors of higher
pathologic nodal stage in the cohort of patients with clinically positive nodes7. Given the similar pattern
of associations among SLN+ and cN+ patients, we combined the nodal groups to examine these
associations in a larger sample (n = 218). Univariable analysis of the pooled cohort con�rmed that larger
tumor size and lobular histology were predictive of higher nodal burden (both ps < .01). In post hoc
pairwise comparisons, pN3 patients differed in tumor size from pN1 patients (p < .01) as well as pN2
patients (p < .01). For histology, there was a signi�cant difference between pN3 and pN1 patients (p <
.01). By contrast, age, sex, race/ethnicity, menopausal status, tumor grade, Ki67 level, and presence of LVI
were again unrelated to pathologic nodal stage despite the increase in statistical power (all ps > .13).
Subgroup analysis of the ER+ patient cohort (n=191) similarly demonstrated that only histology (p<.01)
and tumor size (p=.02) were signi�cantly associated with nodal stage (all other ps>.11).
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A multivariable logistic regression of pN1 disease in the pooled sample with histology and tumor size as
predictors found that patients with T3 tumors had 70% lower odds of having pN1 disease than patients
with T1 tumors (OR = 0.30, 95% CI [0.12, 0.72], p = .01). The effect of histology was not signi�cant (p =
.47).

Surgical Treatment, Adjuvant Therapies, and Outcomes
Overall, 73.4% (160/218) of patients underwent mastectomy in this study cohort of node positive disease
with no difference in numbers of mastectomies performed between the SLN+ (79/160) and cN+ (81/160)
groups (p = 1). Receipt of adjuvant radiation therapy (p = 0.48) or systemic chemotherapy (p = 0.64) did
not differ between patients who presented with SLN+ or cN+ disease. However, signi�cantly more
patients with SLN+ disease (94.2%) received endocrine therapy compared to patients with cN+ disease
(75.7%) (p < .01).

Of patients with pN1 disease (118/218), 70.3% (83/118) were treated with mastectomy. Of those, 69.6%
received post-mastectomy and regional nodal irradiation. Over half of patients with pN1 disease (56.2%)
received both chemotherapy and endocrine therapy, which did not differ based on nodal presentation (p =
0.25).

Discussion
Historic randomized study data have failed to demonstrate a survival bene�t for axillary lymph node
dissection for patients with clinically positive nodes8–10, yet ALND has remained the standard of care for
these patients. Recent practice-changing clinical trials assessing de-escalation of axillary surgery have
excluded patients with clinically positive nodes1,2, resulting in a signi�cant dearth of contemporary data
to guide surgical management of the axilla in this patient cohort. More recently, nodal downstaging with
NAC has become an acceptable strategy to avoid ALND for patients with clinically positive nodes who
respond clinically to treatment11–13, but nodal response rates vary considerably by tumor subtype with
the highest rates seen in patients with Her2-overexpressing (Her2+) or triple negative breast cancer
(TNBC)14–16. For patients with ER-positive disease, nodal downstaging rates rarely exceed 20%, and since
residual disease is not prognostic of outcome for this cancer subtype15,17,18, patients are typically
recommended for surgery �rst, and often ALND.

The concern for de-escalation of axillary surgery for patients with clinically positive nodes appears to
stem from data that demonstrate that these patients have less favorable tumor characteristics than
patients with SLN+ disease3–6. Our data of primarily ER-positive patients support these �ndings and
demonstrate that progression of tumor characteristics from lower to higher risk mirrors the progression of
clinical nodal disease from SLN+ to cNUS to cNpalp, with statistically signi�cant differences existing at
both ends of the nodal spectrum. Patients with clinically palpable nodes have lower PR-positivity, higher
tumor grade, higher Ki67 levels, and higher rates of LVI than patients with SLN+ disease, but these higher
risk features do not predict for higher nodal stage. When we limit our study group to ER+ patients only, we
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note fewer clinicopathologic group differences, which may re�ect that the differences in risk features are
driven by the ER- breast cancers and that there is more homogeneity among ER+ breast cancers despite
nodal presentation. However, we are cautious to interpret this lack of signi�cant difference as evidence
for the absence of a difference, especially when the effect fell out of signi�cance after a reduction in
sample size. Regardless, in both the overall cohort and the ER+ subgroup, only tumor size and lobular
histology appear associated with higher pathologic nodal burden among patients with node positive
disease.

Previous studies support our �ndings that size of the primary tumor and non-ductal histology are the
pertinent factors associated with higher pathologic nodal stage in patients with both SLN+ and cNUS
breast cancer5,19−22. Caudle et al5 compared over 700 patients who had either SLN+ or cNUS-detected
disease but excluded patients with palpable adenopathy, and similarly identi�ed that age, grade, and PR-
positivity differed between the two groups, but these higher risk features did not predict for higher nodal
stage. Only tumor size and lobular histology were related to extent of nodal disease, and this did not
differ between SLN+ or cNUS patients. Unlike the present study, the authors demonstrated that the
method of nodal presentation, i.e. having metastases identi�ed by US (odds ratio [OR] 3.80, [95% CI 2.65
– 5.43]; p < .0001) was correlative of ≥ 3 positive nodes. However, it is unclear whether this variable
would be predictive of pathologic nodal upstaging (> pN1 disease). In addition, only 77.9% of patients in
the cNUS group were ER-positive, which was statistically different than the SLN+ group, and 14% were
Her2+. In a study by Mamtani et al20, in which patients with SLN+ disease were evaluated, only tumor
size and lobular histology were independently associated with additional positive nodes on ALND when
adjusting for ER and Her2 status. Grade and presence of LVI did not appear to in�uence nodal positivity.

Other studies have demonstrated that certain high-risk features do predict for higher nodal stage, which
led authors to conclude that patients with clinically positive nodes should not be considered for omission
of ALND3–6. However, a disproportionately high number of patients in these studies had ER-negative
(23.9%-29.7%) or Her2-positive (18.7%-31.2%) disease. Modern day treatment paradigms would likely
include neoadjuvant chemotherapy for this patient cohort with node-positive, ER-negative or Her2-positive
disease, which make these datasets less reliable for guiding surgical management recommendations for
the primarily ER-positive breast cancer patients who proceed straight to surgery.

Few studies have evaluated nodal burden in patients with palpable adenopathy and ER-positive, Her2-
negative breast cancer, in whom downstaging with NAC is less effective and alternatives to ALND are
needed. Angarita et al.7 performed a subgroup analysis of this speci�c patient population and
demonstrated that 44.6% of patients had pN1 disease, and tumor size and lobular histology were
signi�cant predictors of >pN1 disease. Crown et al22 similarly demonstrated that 57% of patients with
palpable adenopathy had pathologically low nodal burden (pN1). More than 97% of patients in that study
had ER-positive disease, and only tumor size and non-ductal histology were again associated with higher
nodal stage. Higher risk features such as palpable adenopathy, LVI and high tumor grade did not predict
for higher nodal stage.
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Certainly, it is understood that higher risk features carry worsened prognoses, but this �nding should not
obligate patients to extensive lymphatic axillary surgery, particularly since randomized trial data have not
demonstrated a survival bene�t to ALND8–10. With the risk of disabling lymphedema and functional
morbidity accompanying this surgical procedure, the oncologic bene�t to ALND needs to be continually
assessed for all patients. Verheuvel et al.4 demonstrated a worsened overall (hazard ratio [HR] 2.67, [95%
CI 1.48 – 4.84]) and disease-free survival (HR 2.71, [95% CI 1.49 – 4.92]) in patients with cNUS positive
disease compared to SLN+ patients (despite both groups having been treated with ALND). However, the
cNUS group had a signi�cantly higher proportion of TNBC patients compared with the SLN+ group in
addition to having higher risk features. Recognizing that TNBC patients have higher rates of distant
relapse, the disparity in histologic subtypes between the two groups likely contributed to the survival
differences noted. As recommendations for adjuvant systemic therapy are being tailored to tumor
biology, many patients with higher risk features will be recommended for adjuvant chemotherapy
regardless of nodal status.

The �rst interim analysis of the RxPONDER trial demonstrated that worsened tumor biology re�ected in a
high Oncotype Recurrence Score predicts the need for adjuvant chemotherapy in post-menopausal
women with ER-positive disease, not pN1 nodal status23. The Early Breast Cancer Trialist Cooperative
Group (EBCTCG) meta-analysis also highlighted the bene�t of radiotherapy on locoregional recurrence
and survival in patients with 1-3 positive nodes24, expanding the indication for nodal irradiation in
patients with minimal nodal disease. As more patients with low nodal burden are treated with nodal
irradiation and the decision for systemic chemotherapy is made based more on tumor biology than nodal
status, the bene�t of surgical clearance of the axilla must be re-evaluated. Additionally, for patients with
ER-positive disease, options for adjuvant systemic therapies continue to expand with studies evaluating
the bene�t of CDK 4/6 inhibitor therapy and fulvestrant in the adjuvant setting. Clearly, there is
opportunity to consider de-escalation of axillary surgery in patients who present with clinically positive
nodes for whom effective adjuvant therapies exist.

Randomized trials assessing the safety of omission of ALND in patients with clinically positive nodes
who are not effectively downstaged with NAC are needed. The TAXIS study, a multicenter, randomized,
phase III trial is enrolling patients with clinically positive nodes to tailored axillary surgery (TAS) followed
by ALND and regional nodal irradiation (RNI) or TAS followed by RNI25. The TAS procedure, as described
by the investigators, involves a standard SLNB with selective removal of all palpable disease and
documented removal of the biopsy-proven, clipped node. Data from our study and others con�rm that a
large minority of patients with clinically positive nodes have minimal nodal disease and therefore support
this trial design.

We acknowledge the limitations of our study, including its retrospective design and small sample size.
Many patients with clinically positive lymph nodes during this study period were treated with NAC at our
institution and were excluded, thus limiting the sample size of the cN+ patient cohort. Many of the SLN+
patients in our database who underwent ALND were considered ineligible for Z0011 based on type of
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surgery (76.6% underwent mastectomy) rather than number of nodes involved or extranodal extension,
which may result in more favorable features attributed to the SLN+ group. Furthermore, while some
studies have found signi�cant associations between presence of LVI and nodal burden26, we did not see
this same effect, which may be a result of using the core needle biopsy rather than the surgical specimen
to assess LVI. We purposefully chose this approach to determine whether any features identi�ed
preoperatively could be used to predict nodal disease and therefore affect nodal surgery. The absence of
a direct association in our dataset could be due to the inherent risk for a false-negative result on a core
biopsy and/or the small sample size. However, others have also demonstrated no correlation with LVI and
nodal burden19,22.

Conclusions
In this era of effective multimodality treatment, the challenge is to identify the cohort of patients with
clinically positive nodes who can be spared the morbidity of ALND. For ER-positive patients who proceed
to surgery �rst, tumor size and lobular histology appear to be reliable predictors of higher nodal stage.
Higher-risk features noted in clinically node positive patients should not preclude patients from less
axillary surgery but instead guide treatment recommendations for effective adjuvant therapies. Additional
studies evaluating the safety of de-escalating axillary surgery for patients with clinically positive nodes
who proceed to surgery �rst are necessary.
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Figures

Figure 1
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Pairwise comparisons of the nodal groups SLN+, cNUS, and cNpalp for age (A), White race (B), post-
menopausal status (C), pN1 disease (D), PR-positivity (E), LVI (F), tumor grade (G), and Ki67 (H). Error
bars indicate ± 1 standard error. Statistically signi�cant group differences are shown. * p < .05. ** p < .01.


