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Introduction

ABSTRACT

Objective: In a significant proportion of patients, the sentinel lymph node (SLN) is the only involved
axillary node. The goal of the present study was to identify predictive factors associated with a positive
SLN and with a positive non-SLN in patients in whom axillary lymph node dissection (ALND) was
performed.
Methods: Data was reviewed for patients with T1—2 invasive breast cancer who underwent SLN biopsy
with or without axillary dissection in a single institution between July 2000 and May 2010. The SLNs
were examined by serial sectioning and H&E staining, and by cytokeratin immunostaining in suspi-
cious cases.
Results: Of 332 patients with SLNB, 134 had SLN positivity, and 116 of them further underwent
completion axillary dissection. Patients with T2 tumors (OR=3.2; 95% CI, 1.74—5.58), or tumors
with lymphovascular invasion (OR = 8.0; 95% Cl, 4.44—14.27), or invasive ductal cancer (OR = 2.92; 95%
CI, 1.1—8.0) were more likely to have a positive SLN. In patients with ALND, the non-SLN involvement
rates were 10%, 11.5% and 50% in patients with isolated tumor cells (ITC), micrometastasis and macro-
metastasis, respectively. Finding of ITC or micrometastasis in SLNs (OR = 0.28; 95% Cl, 0.08—0.99) or
presence of extracapsular invasion (ECI) in SLN (OR = 0.24; 95% CI, 0.09—0.67) were the predictive factors
of not having a non-SLN metastasis in logistic regression analysis.
Conclusions: These findings suggest further axillary surgery can be best omitted in patients with
micrometastasis while validation of nomograms including factors such as ECI are still needed to be
studied in patients with macrometastasis.

© 2012 Elsevier Ltd. All rights reserved.

to be between 6.5% and 21% in ITC and micrometastatic disease in
published series.’™1> Previous randomized trials including The

Sentinel lymph node biopsy (SLNB) has been widely used to
spare women from morbidities of axillary dissection in breast
cancer. Recent randomized trials'~* have shown similar outcome in
patients with axillary lymph node dissection and SLNB alone when
the SLNB was found to be negative. When the SLNs are positive for
metastatic disease, axillary dissection is the accepted standard care.
However, in a considerable number of patients, the non-sentinel
nodes are free of disease and the patients are prone to morbid-
ities of axillary dissection without benefit from the procedure.>®

The non-SLN involvement generally ranges from 34% to 50%
among patients with SLN positivity’!! whereas it has been found
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NSABP-B04, NSABP B-32 have shown that axillary lymph node
dissection (ALND) confers no survival advantage except providing
prognostic information in terms of disease staging.'®~'® Axillary
recurrence risk is low after removal of SLN alone, even with a pre-
dicted false-negative rate of approximately 10%.> Additionally,
recent reports from randomized prospective trials indicated that
systemic chemotherapy and radiotherapy may sterilize the
remaining nodes.>'9~22 These findings have also been recently
supported by the Z0011 results and International Breast Cancer
Study Group trial 23-01.523 24

Despite numerous studies®® 4 investigated clinicopathologic
factors associated with non-SLN metastases, there is still a gray
zone whether a subgroup of patients can be defined in whom
axillary dissection can be avoided. Size of the primary tumor, size of
SLN metastasis, extracapsular invasion (ECI), lymphovascular
invasion (LVI), number of positive SLNs, histologic grade (HG),
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hormone receptor status, invasion depth in SLN have each been
identified as predictors of non-SLN metastases with some degree of
inconsistency between studies.>>~#? By using these clinicopatho-
logic factors, different nomograms as prediction models have been
studied.®43> However, the clinical utility of these models are
limited.4649

The goal of the present study was to identify predictive factors
associated with a positive SLN, or factors associated the metastatic
involvement of non-SLNs to define a subgroup of patients with
operable breast cancer in whom axillary dissection may be safely
omitted by using clinicopathologic factors in a single institution
series.

Patients and methods

Of 605 patients diagnosed with breast cancer at the Acibadem
Bakirkoy Hospital between July 2000 and May 2010, those patients
with clinically operable T1-2 NO invasive breast cancer were
reviewed. The study consisted of 332 patients who underwent SLN
biopsy with or without axillary dissection. Patients who received
primary chemotherapy, or diagnosed with DCIS associated with
microinvasion, or with T3 tumors were excluded from the study.
Data collected included patients characteristics (age, presentation),
tumor characteristics [size, histologic type, nuclear grade (NG),
HG, LVI, multifocality/multicentricity, surgical margins, estrogen
receptor (ER) status, progesteron receptor (PR) status, HER2-
staining, FISH] and characteristics of the SLNs and other axillary
lymph nodes (SLN and non-SLN, size and number of involved
nodes, size of the metastases, presence of ECI in SLN).

Lymphatic mapping was done with a combined technique of
lymphoscintigraphy after radiocolloid injection and subareoler
methylene blue injection followed by breast massage. On the day of
the surgery, 0.1 ml of Technetium Tc99m was given as peritumoral
and/or periareolar intradermal injection. At the time of surgery,
2 ml of methylene blue was also used as subareoler injection fol-
lowed by breast massage. The sentinel nodes colored with blue dye
and/or showed radioactivity with gamma probe were removed, and
were sent for intraoperative evaluation by the pathologist. The
palpable and suspicious lymph nodes during SLN procedure were
also removed and examined perioperatively. Briefly, the sentinel
lymph node(s) was bisected fresh along its long axis through the
hilus or the entering point of afferent lymphatic if it was colored
with blue. The node was sliced in 2 mm thickness. Scrape prepa-
rations, made from the hilus and from 2 to 4 faces pairs, were
stained with hematoxylin & eosin (H&E). In the presence of suspi-
cious cells, frozen section was performed from the related slice of
the lymph node. Finally, the lymph nodes were embedded in
paraffin.

If the sentinel nodes were found to be positive for metastatic
disease, patients underwent completion axillary dissection. If the
frozen section was negative or suspicious for isolated tumor cells,
operation was terminated without axillary dissection until the
definitive pathological examination of the SLN on paraffin sections
was obtained. The entire sentinel lymph nodes were serially
sectioned with 50 um intervals, and two sequential slices with
3 um thickness were prepared. One of these sequential sections
was stained with H&E, and the other one was spared for immu-
nohistochemistry in cases with suspicious atypical cells. A pan-
cytokeratin antibody (Novocastra, RTU-PAN-CK, Newcastle, UK)
was used for immunohistochemistry staining. The SLN metastases
were categorized according to the 7th edition of the American Joint
Committee on Cancer (AJCC) staging system*® as follows: isolated
tumor cells (ITC) were defined as isolated tumor cells or clusters
<0.2 mm in maximum diameter; micrometastases were defined as
metastases >0.2 mm but <2 mm; macrometastases as >2 mm.

On paraffin section of breast tumors, immunostains for ER and
PR were performed by using ER [Novocastra (6F11), Newcastle, UK]
and PR [Novocastra (PGR-312), Newcastle, UK] antibodies, and
cases with nuclear staining >10% were considered as positive.
HER2 positivity was determined based on immunohistochemistry
staining by using HER2-neu antibody [Ventana (HER2-neu 4B5),
Tucson, Arizona, USA] or FISH test in selected cases. Tumors were
also analyzed according to the new molecular subtypes including
luminal A [ER(+) or PR(+), HER2(—)], luminal B [ER(+) or PR(+),
HER2(+)], or luminal type [ER(+) or PR(+), HER2(—) or HER2 (+)],
HER2-enriched [ER(-), PR(—), HER2(+)] or triple negative [ER(-),
PR(—), HER2(—)].*®

The statistical analyses were performed by the Statistical
Package for the Social Sciences (SPSS) program, version 15.0 (SPSS
Inc., Chicago, IL, USA). The categorical data was compared by
Fisher’'s exact test to determine the associations of the metastatic
involvement of the SLNs or non-SLNs with the clinicopathologic
factors including age, primary tumor size, multifocality/multi-
centricity, histologic tumor type, HG, and NG, lymphovascular
invasion, ER and PR status, size and number of the SLN metastases,
and ECI in SLN. The statistical significance was considered if the P-
value was equal or less than 0.05. Factors that were found poten-
tially significant in univariate analyses were further analyzed by
logistic regression model to identify the independent factors
ascociated with the SLN positivity or the non-SLN metastases, and
for each factor in the model, the likelihood of positive SLNs or non-
SLNs was estimated by the odds ratio (OR) and 95% CI.

Results

Of 605 patients diagnosed with breast cancer between July 2000
and May 2010, 332 patients with clinically operable T1—2 NO
invasive breast cancer underwent SLN biopsy with or without
axillary dissection. The SLNs were found to be involved with tumor
cells in 136 patients (41%). Of those, 36 patients (26.5%) had
micrometastases (<2 mm), whereas 82 patients (60.3%) were
found to have macrometastases (>2 mm). Eighteen patients (13.2%)
had isolated tumor cells (ITC) detected by H&E staining or immu-
nohistochemistry (<0.2 mm). Completion of axillary dissection was
not performed in 20 patients with either ITC (N=8) or micro-
metastases (N = 10) or macrometastases (N = 2). The remaining 116
patients with SLN involvement underwent axillary lymph node
dissection.

Patients with T2 tumors, lymphovascular invasion, high histo-
logic grade or intermediate & high nuclear grade were more likely
to have a positive SLN (Table 1). Clinicopathological factors
including age more than 50, multifocality/multicentricity, hormone
receptor status along with HER2-overexpression (luminal type,
HER2-enriched, triple-negativity) were not statistically signifi-
cantly associated with SLN involvement in our study (Table 1).
Tumor characteristics such as ER- or PR-positivity, luminal A or B
type or HER2 positivity were also not found to be statistically
significantly associated with a positive SLN (data not shown). In
logistic regression model, patients with T2 tumors (OR =3.2; 95%
Cl, 1.74—5.58), or with lymphovascular invasion (OR = 8.0; 95% ClI,
4.44—14.27), or with invasive ductal cancer (OR=2.92; 95% (I,
1.1-8.0) were more likely to have a positive SLN (Table 2).

Of 116 patients with SLN involvement who underwent ALND,
those with macrometastasis in SLN, or with more than 1 SLN
involvement or with extracapsular invasion of SLN were more likely
to have a non-SLN metastasis (Table 3). The other factors including
NG, HG, lymphovascular invasion, multifocality/multicentricity,
hormone receptor status along with HER2-overexpression (luminal
type, HER2-enriched, triple-negativity) were not statistically
significantly associated with non-SLN involvement in this study
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Table 1

Univariate analyses for clinicopathologic factors associated with the sentinel lymph
node (SLN) metastasis in patients with operable breast cancer (N =332).
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Factors SLN-negative (%) SLN-positive (%) P-value
(N=198) (N=134)
Age
<50 83 (55.3%) 67 (44.7%) 0.220
>50 113 (61.1%) 69 (37.9%)
Multifocality/multicentricity
(+) 39 (60.9%) 25 (39.1%) 0.999
(-) 159 (58.9%) 111 (41.1%)
Tumor size
T, 153 (68.9%) 69 (31.1%) 0.0001
T, 43 (39.1%) 67 (60.9%)
Histologic grade
Low & intermediate 119 (64.7%) 65 (35.3%) 0.004
High 62 (48.1%) 67 (51.9%)
Nuclear grade
Low 17 (81%) 4 (19%) 0.038
Intermediate & high 171 (56.4%) 132 (43.6%)
Lymphovascular invasion
(=) 159 (75.7%) 51 (24.3%) 0.0001
(+) 27 (24.8%) 82 (75.2%)
Tumor histology
Invasive ductal cancer 164 (56.9%) 124 (43.1%) 0.05
Invasive lobular and 32(72.7%) 12 (27.3%)
other (tubular,
metaplastic, etc.)
Luminal type
(ER+ and/or PR+)
(+) 92 (54.4%) 77 (45.6%) 0.263
(=) 23 (65.7%) 12 (34.3%)
HER2-enriched
(ER—/PR—, HER2+)
(+) 8 (66.6%) 4 (33.3%) 0.557
(=) 105 (44.1%) 83 (42.5%)
Triple negatif
(ER—, PR—, HER2-)
Yes 15 (62.2%) 8 (37.8%) 0.504

No

100 (55.2%)

81 (44.8%)

Unknown data were excluded form the analyses.

(Table 3). Similarly, tumor characteristics such as luminal A or B

Table 3

Univariate analyses for patient and tumor and sentinel lymph node (SLN) charac-
teristics associated with the non-SLN metastases in T1/T2 breast cancer and positive
SLN metastases who underwent completion axillary dissection (N = 116).

Factors Non-SLN-negative Non-SLN-positive P-value
(%) (N=72) (%) (N=44)
Age
<50 39 (67.3%) 19 (32.7%) 0.339
>50 33 (56.9%) 25 (43.1%)

Multifocality/multicentricity

Yes 10 (50%) 10 (50%) 0.311
No 62 (64.6%) 34 (35.4%)

Tumor size
T1 39 (69.6%) 17 (30.4%) 0.127
T2 33 (55%) 27 (45%)

Histologic grade
Low & intermediate 36 (70.6%) 15 (29.4%) 0.171
High 35 (56.5%) 27 (43.5%)

Nuclear grade
Low & intermediate 29 (60%) 17 (40%) 0.999
High 43 (61.4%) 27 (38.6%)

Lymphovascular invasion
(=) 27 (67.5%) 13 (32.5%) 0.421
(+) 43 (58.1%) 31 (41.9%)

Tumor histopathology
Invasive ductal 65 (62.5%) 39 (37.5%) 0.764
Invasive lobular 7 (58.3%) 5 (41.7%)
and other (tubular,
metaplastic, etc.)

Luminal type (ER+ and/or PR+)
Positive 43 (63.3%) 25 (36.7%) 0.756
Negative 7 (58.3%) 5 (41.7%)

HER2-enriched (ER— /PR—, HER2+)
Positive 3 (75%) 1(25%) 0.999
Negative 46 (62.2%) 28 (37.8%)

Triple negative (ER—, PR—, HER2—)
Yes 4 (50%) 4 (50%) 0.465
No 46 (63.9%) 26 (36.1%)

Size of the SLN metastasis®

Isolated 9 (90%) 1(10%) 0.0001
tumor cells

Micrometastasis 23 (88.5%) 3(11.5%)

Macrometastasis 40 (50%) 40 (50%)

type, or ER- or PR- or HER2-positivity were not statistically signif-
icantly found to be associated with non-SLN positivity (data not
shown). However, finding of ITC or micrometastasis (OR =0.23;

Number of metastatic SLNs

Table 2

Multivariate analysis for potentially significant clinicopathologic factors predicting
the SLN metastasis in patients with operable breast cancer (N = 332).

Factors Odds ratio 95% Confidence P-value
interval
T2 vs T1 3.12 1.74-5.58 0.0001
LVI (+) vs LVI (—) 8.0 4.44-14.27 0.0001
Invasive ductal 2.92 1.1-8.0 0.038
cancer vs other
(lobular, tubular,
metaplastic, etc.)
High HG vs low 1.19 0.67—2.1 0.553
& intermediate
histologic grade (HG)
Intermediate & high 21 0.43-10.0 0.369

nuclear grade
(NG) vs low NG

1 59 (69.6%) 27 (31.4%) 0.017
>1 13 (43.3%) 17 (56.7%)

Extracapsular invasion of the SLNs
(-) 55 (76.4%) 17 (23.6%) 0.0001
(+) 10 (30.3%) 23 (69.7%)

Unknown data were excluded form the analyses.

2 Isolated tumor cells (ITC) were defined as isolated tumor cells or clusters
<0.2 mm in maximum diameter; micrometastases were defined as metastases
>0.2 mm but <2 mm; macrometastases as >2 mm.

95% CI, 0.07—0.80), or absence of extracapsular invasion in SLN
(OR=0.25; 95% CI, 0.09—0.66) were the only significant predictive
factors of not having a non-SLN metastasis in logistic regression
analysis (Table 4). The non-SLN involvement rates were 10%, 11.5%
and 50% in patients with ITC, micrometastasis and macrometa-
stasis, respectively (Table 3). In subgroup analysis of patients with
ITC or micrometastases, patients with T1 tumors were less likely to
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Table 4
Logistic regression analysis for potentially significant pathologic factors associated
with the sentinel lymph node (SLN) predicting the non-SLN metastases.

Factors Odds ratio 95% Confidence P-value
interval

Size of metastasis in SLN: 0.28 0.08—0.99 0.05
ITC&micrometastasis versus
macrometastasis

Presence of extracapsular 0.24 0.09-0.67 0.006
invasion: (—) versus (+)

Number of metastatic SLNs: 1 0.50 0.18—-1.36 0.173

SLN (+) versus >1 SLN (+)

have non-SLN metastasis than the patients with T2 (T1, 4.5 % versus
T2, 21.4%; OR = 0.17; 95% CI, 0.02—1.88). Furthermore, in subgroup
analysis of patients with macrometastasis, those with ECI in SLN
were more likely to have non-SLN metastases than patients
without ECI in SLN (ECI—, 35% versus ECI+, 70%; OR = 0.24; 95% (I,
0.09—0.64). Among patients with macrometasis without ECI,
however, the rate of non-SLN positivity dropped from 35% to 28%
when only those with one-SLN involved considered.

Discussion

In more than half of the patients with positive SLN, non-SLNs are
free of tumor cells and these patients are prone to morbidity of
ALND without any benefit. Therefore, reevaluation of ALND as
a standard therapy for SLN-positive patients is needed. Different
clinicopathologic factors have been studied in previous studies to
spare a subset of patients with SLN positivity from morbidity of
axillary dissection.>>~#? The association of tumor size with likeli-
hood of non-SLN metastasis has been documented in numerous
studies.!>>2>=31 Reynolds et al.” found that patients with pT1 had
a lower risk of non-SLN metastasis than patients with pT2 tumor.
Joseph et al.?8 also reported that primary tumor size was a predictor
of non-SLN, and patients with T1a, T1b and T1c tumors had 0%, 12%,
and 47% metastatic non-SLNs, respectively. Ozmen et al3! also
demonstrated that tumor size >2 cm was associated with a higher
rate of SLN and non-SLN involvement. However, we could not find
an association of tumor size with non-SLN involvement in our
series, although patients with pT2 were more likely to have SLN
metastasis than patients with pT1 in both univariate and multi-
variate analysis in concordance with other reports.>' %! Similarly,
Abdessalam et al.3? and Rahusen et al.>* could not demonstrate an
association between tumor size and non-SLN involvement in
multivariate analyses.

In a metaanalysis by Degnim et a it was reported that the
presence of any one of the five characteristics (SLN metastasis size
>2 mm, the presence of extranodal extension in the SLN, tumor
size >2 cm, >1 positive SLN, or LVI present in the primary tumor)
resulted in >2-fold increase in the likelihood of additional metas-
tasis in the non-SLN. Based on this metaanalysis, the size of the
metastatic focus in the SN appears to demonstrate the strongest
association with the likelihood of positive non-SLN. Rutledge
et al.> reported significantly lower rate of non-SLN positivity with
SLN micrometastasis than in patients with macrometastatic SLNs
(5% vs. 64%) at the intraoperative consult with pathology. Similarly,
Fournier et al.3® found that only macrometastatic disease in the SLN
was significantly associated with the involvement of the non-SLNs
in multivariate analysis. Only one patient out of 21 patients with
micrometastatic SLN had non-SLN metastasis compared to 14
patients out of 26 patients with SLN macrometastasis. In concor-
dance with all these studies, we also found that finding of ITC or
micrometastasis in SLNs was a strong predicting factor of not

1"34

having a non-sentinel lymph node metastasis in both univariate
and multivariable analysis.

Rahusen et al.>® suggested that defining cut off point for
micrometastasis in the SLN as <1 mm would result in better
discrimination of low risk patients for non-SLN metastasis. He
reported non-SLNs were found to be positive in 27% of the patients
with SLN metastasis <1 mm, whereas 50% of the patients with SLN
metastasis >1 mm had non-SLN involvement. Their study was
supported by Viale et al.3” who focused on SLN metastasis <2 mm.
They subdivided patients by metastasis size in 0.3 mm increments,
and found that the proportion for patients with positive non-SLNs
was ranging from 13 to 17% for subgroups <1 mm compared to the
subgroups in which the metastasis was 1—2 mm with a non-SLN
involvement ranging from 33% to 38%. Van Deurzen et al.'* repor-
ted that the non-SLN metastasis rates were 12.5%, 23%, and 48% in
patients with SLN with ITC, micrometastasis, and macrometastasis,
respectively. Menes et al.3® showed that non-SLN involvement was
present in 46% of the patients with SLN metastasis >2 mm in
diameter compared to 20% of patients with smaller metastasis.
Additionally, 19% of patients with isolated tumor cells (SLN
metastasis <0.2 mm) harbored non-SLN metastasis. Similar to
these studies, the non-SLN involvement rates were found to be 10%,
11.5% and 50% in patients with ITC, micrometastasis and macro-
metastasis, respectively, in our series.

Along with the size of metastasis in SLN, extracapsular invasion
in SLN was also demonstrated as one of the strongest predictors
that increased the likelihood of identifying additional node
metastasis on subsequent axillary dissection as reported by
others.313452 Ozmen et al reported a significantly increased non-
SLN positivity in the presence of extracapsular invasion in the
SLN compared to others without extracapsular invasion (65.4% vs
33.3%, respectively). Similarly in our study, almost 70% of patients
with extracapsular invasion had non-SLN positivity while 23.6% of
patients without extracapsular invasion were found to have non-
SLN metastasis.

The nodal ratio has been shown to be an important determinant
for predicting additional nodal disease as established by several
mathematical models.3%>3% wong et al.?® and Chu et al.>® both
reported higher rates of non-SLN positivity in patients with >1
positive SLNs compared to patients with 1 positive SLN (>1 SLN+,
50% and 51%, vs 1 SLN+, 32% and 30%, respectively). Viale et al.>’
also found that involvement of more than one SLN was an inde-
pendent predictor of non-SLN metastasis. Consistent with these
studies, we also demonstrated that patients with more than one
SLN involvement were more likely to have non-SLN metastases
than patients with one SLN involvement (1 SLN-+, 56.7% vs >1
SLN+, 31.4%; respectively). However, this difference was not found
to be statiscally significant in multivariate analysis.

Another parameter that was associated with a higher risk of
non-SLN involvement was high HG although we could not find any
association between HG and non-SLN positivity as previously
reported by others'>?°727323340 while some studies found it as
a statiscally significant predictive factor.?*4? Furthermore, LVI has
been found to be correlated with non-SLN positivity by some
authors?>2%:32:3640 while some others reported results without any
statistical significance.?”?83133 In our study, we also could not
demonstrate any association between LVI and non-SLN involve-
ment while we showed that presence of LVI was significantly
associated with SLN metastases as previously reported.3>%!

Based on the clinicopathologic factors investigated to predict
the non-SLN metastasis, Van Zee et al.® published a nomogram to
calculate the likelihood of metastasis in non-SLN. Size, type and
grade of tumor, LVI, multifocality, estrogen receptor status, method
of detecting metastases in SLN, and number of positive and nega-
tive SLNs were included whereas size of the nodal metastasis was
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not used. This nomogram was validated in different studies.*>44

Authors from Memorial Sloan-Kettering Cancer Center suggested
that this nomogram failed when micrometastatic SLNs were
considered, and a different model might be needed for this group of
patients.** Kohrt et al.**> devised an online calculator that included
primary tumor size, LVI and size of the SLN metastasis. The authors
emphasized synergistic interaction between these parameters.
However, the utility of these nomograms are very limited because
most women with invasive cancer undergo axillary dissection in
the same session, in case, the SLN is positive for metastasis. LVI,
extranodal extension, size of the largest focus of nodal metastases,
ER status are generally not known during the first operation.4647

Some have proposed that ALND may be omitted in patients with
T1 tumors and SLN micrometastasis.?”-3>36-3% Therefore, we further
analyzed the subgroup of patients with ITC or micrometastases.
Patients with T1 tumors were less likely to have non-SLN metas-
tasis than the patients with T2 as expected (T1, 4.5% versus T2, 20%)
in our study. The ACOSOG Z0011 study has recently been ground-
breaking and practice changing in this area.%?> They reported that
27% of the patients in ALND arm had non-SLN metastases. Regional
recurrence rates were similar between ALND arm and SLN only arm
after a median follow up time of 6.3 years. The authors suggested
that not all non-SLN metastases develop into clinically detectable
disease. However, the patients in this trial were a favorable pop-
ulation: 70% had T1 tumors, 83% had ER positive disease, and 41%
had small volume metastases, i.e. micrometastases or ITC.23
Patients with high tumor burden were not randomized to SLNB
only group to decrease the risk of treatment failure. These highly
selected patients all had breast conservation with whole breast
irradiation (=breast conservative therapy; BCT) along with
systemic therapy including chemotherapy.?® Recent findings of the
International Breast Cancer Study Group trial 23-01 that only
included patients with micrometastatic disease are also compa-
rable with the ACOSOG Z0011 study.?> All these findings suggest
that axillary dissection could be safely omitted in patients with BCT
when the non-SLN positivity is expected to be less than 27% in the
worst scenario. In our study, the non-SLN involvement was found
to be 28% when only those patients with macrometastasis without
ECI and those with only one SLN involved considered. Therefore, all
these studies and our results suggest that patients with ITC or
micrometastases, or patients with macrometastasis with favorable
factors such as absence of ECI in SLN or those with only one SLN
involved might be the best candidates not to proceed with the
completion ALND in patients with BCT. However, there is still a gray
zone from a surgical and a radiation oncologist perspective what to
do in patients with macrometastases and unfavorable factors that
should be carefully discussed with the patients even though the
systemic therapy approaches do not often change.

The ACOSOG Z0011 study did not include the patients under-
going mastectomy, lumpectomy without radiotherapy, or those
treated with partial breast irradiation. In these patients, ALND still
remains to be the standard care when SLN is positive for
metastasis.®

Conclusions

Our findings indicate that size of metastasis and extracapsular
invasion of SLN are the strongest predictors of non-SLN metastases.
Our results suggest further axillary surgery could be best omitted in
patients with small size tumors and with ITC or micrometastasis in
SLN among those with mastectomy. However, in patients with BCT,
completion ALND could be safely omitted among those with ITC or
micrometastases or with macrometastases without unfavorable
factors such as ECI in SLN. Validation of nomograms including
different clinicopathologic factors or biological markers are still

needed to be studied in patients in this gray zone including patients
with BCT and macrometastasis in SLN or who will undergo
mastectomy to identify those patients with a minimal risk for non-
SLN metastasis to omit ALND.
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