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Abstract

The increased use of sentinel lymph node (SLN) excision for staging the axilla in women with
breast cancer has benefited women by lowering morbidity and at the same time has raised issues
related to the extent of treatment needed to the nodal basin. This is of particular concern when
micrometastases or isolated tumor cells are found in the sentinel nodes on the final pathology. The
probability of finding metastatic disease in non-sentinel lymph nodes (NSLN) ranges from 0 to
20% with only micrometastatic deposits in the SLN. Very low rates (0-3.7%) of axillary
recurrence have been reported in selected patients with micrometastases tumor in sentinel nodes
who have not had a completion axillary node dissection (ALND). Risk factors for additional
positive NSLN include primary tumor size, the presence of lymphovascular invasion and the size
of the SN metastatic deposit. Currently, the decision to not complete the ALND when
micrometastic disease is found in the SLN should be made on a case-by-case basis. One should
consider the tumor characteristics, findings within the SLN, and a multidisciplinary treatment
plan. Clinical trial results may help to resolve the dilemma. There appears to be a low risk for
axillary recurrence.

INTRODUCTION

The acceptance of sentinel lymph node biopsy (SLNB) to stage the axilla in patients with
early stage breast cancer has created new issues for patient care. Even though there is a 5%
to 10% false negative rate when SLN does not detect metastases [1, 2], a SLN excision
without completion ALND is now the recommended method to stage clinically negative
axilla according to the American Society of Clinical Oncologists (ASCO) [3] and the
National Comprehensive Cancer Network (NCCN) [4]. If SLNs are positive by multi-level
hematoxylin and eosin (H&E) evaluation, a level I and Il axillary dissection is
recommended.

However, the finding of minimal disease (micrometastases or less) in the sentinel nodes
raises questions about the significance of this technique and about how to treat the
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remaining axillary nodes. This point of discussion continues to stimulate debate at meetings
as well as in clinical settings.

DEFINING MICROMETASTASES

According to the American Joint Committee on Cancer (AJCC) 7th edition of staging
manual, micrometastatic deposits of tumor cells in the axillary lymph nodes are defined as >
0.2 mm and < 2.0 mm and are classified as N1mi for staging purposes.

Isolated tumor cells (ITC) are distinct from the remainder of micrometastases in that they
are usually no detected on H & E staining. ITCs are small clusters of cells < 0.2 mm or non-
confluent 200 cells in a single lymph node. H&E, immunohistochemical (IHC), or reverse-
transcriptase polymer chain reaction (RT-PRC) may find these deposits. The nodes
containing ITC are considered NO but with notations (i+) and (sn) if found in a SLN by IHC
and NO (mol1+)(sn) if by RT-PRC [5]. The staging guide now lists Stage 1b for TLIN1mi
breast cancer rather than classifying it as Stage 2 [5].

DETECTING ITC AND MICROMETASTASES

With the advent of the removal of SLNs, a pathologist is now able to more thoroughly
evaluate these nodes for metastatic cells. Many surgeons ask for an intra-operative
examination. The patient and surgeon are prepared to proceed directly to an ALND if a
positive node is found. The accuracy of the intra-operative exam is variable. In the NSABP
B-32 trial, the SLN intra-operative evaluation used imprint or scrape- and- smear cytology
with subsequent H&E permanent section. The false negative rate for the intra-operative
cytology was 38.6%, and the false positive rate was 0.5% [2]. The sensitivity rate for finding
cancer cells with intra-operative cytology is less if the primary is an invasive lobular
(39.7%) rather than an invasive ductal (55.5%) [6]. Intraoperative cytology is also less
sensitive for micrometastases [7]. When touch imprint cytology, frozen section (FS), and
rapid cytokeratin immunostaining (RCI) were compared to the final pathology, 20 of 100
patients had a metastatic deposit found with 12 macrometastases and 8 micrometastases. The
combination of FS and RCI was statistically superior to touch imprint cytology and was
comparable to the final pathology. Intra-operative cytology had a 13% sensitivity for
detecting micrometastases. The immunostain was completed in 25 minutes [8].

Frozen section techniques detected 66% to 73% of positive SLNs in patients were used to
develop the Memorial Sloan Kettering Cancer Center (MSKCC) nomogram [9]. Veronesi et
al. [1] has reported using frozen section examination of the entire node as the final and only
pathology examination of the SLN.

A real-time RT-PCR assay set to detect metastatic deposits > 0.2 mm demonstrated
sensitivity 10% higher than FS evaluation. Sensitivity was still lower for patients with
micrometastases versus those with macromestastases. Only a portion of any node was used
for the RT-PCR assay and may not have contained the tiny deposit. Tissue used in this assay
cannot be evaluated secondarily using light microscopy [10]. The need for a quick, cost-
effective, intra-operative answer places limitations on the sensitivity of the examination. It is
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when an initial negative examination is followed by confirmation of a sentinel node
metastatic lesion that the appropriateness of completing an ALND is most often debated.

Regardless of the technique used to examine the sentinel node, the incidence of
micrometastases has increased beyond what it was before the SLN procedure was used.
SEER cancer registry data between 1991 and 2003 show an increase in the diagnosis of
N1mi disease from 2.3% to 7%. When only the SLN group is considered, the frequency of
N1mi becomes 8.5% [11]. Information from the National Cancer Center Data Bank from
1998 to 2005 from 97,314 patients with a positive SLN showed that 10.5% contained
metastatic foci 0.2 to 2.0 mm in size [12].

When micrometastases are found in the SLN and the ALND is completed, recent individual
studies report a wide range of positive non-sentinel lymph nodes (NSLN) between 6% and
27% for patients classified with N1mi and 0% to 18% for those with ITC by IHC (Table 1).

Houvenaeghel et al. [22] reviewed published reports of a total of almost 6,000 patients. They
found that when the SLN contained micrometastases, positive NSLN were found in 0 to
57% of the ALND specimens; with IHC positive foci in the SLN, 0% to 25% was found. A
meta-analysis of 25 series published from 1998 to 2003 showed that after an ALND 9% of
IHC-only positive SLN had additional involvement in NSLN; for H&E-detected
micrometastases, the rate was 15% [23].

AXILLARY RECURRENCE WHEN ALND IS NOT PERFORMED

With the increasing use of SLN technology, a small portion of SLN-positive patients have
not had a completion ALND. Recently that proportion appears to be increasing for patients
with micrometastases and, to a lesser extent, for patients with macrometastases. From 1998
to 2005, the rate of SLN removal only when a patient was known to have micrometastases
in- creased from 24.7% to 45.3%, while for patients with macrometastases this rate
decreased from 24.2% to 16.7% [12]. An early NSABP trial provides information on the
safety of not treating the positive axilla. In the NSABP B-04 study, women with clinical
node negative status were randomly assigned to have their axilla treated by ALND,
radiation, or observation alone with delayed ALND for recurrence. Forty percent of the
women in the ALND arm had metastases; this was representative of the two other arms of
the study as well. Only 18% of those who did not undergo direct treatment of the axilla
manifested metastasis with 78% of the recurrences evident in the first 24 months. Over-all
survival (OS) was equal in each group; the radiation group suffered a 12% axillary node
recurrence, versus 1% in the ALND arm [24].

Reports that include data on axillary recurrence when the ALND is not completed for
micrometastases are mostly retrospective single institution series. These reports often
discuss the significance of minimal disease in the axilla and involve small numbers of
patients (Table 2). Very few isolated axillary recurrences are reported by these authors. The
reasons given for not completing the ALND include patient preference, the character of the
primary tumor, and perceived low risk for additional positive NSLN. There is no uniformity
of systemic therapy administered.
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In reports by Langer, et al. [31] and Pernas, et al. [32] the decision to omit an ALND for
N1mi (sn) was a prospective one. In a large data set from Bilimoria, et al. [12] the axillary
recurrence rate was 0.4% without ALND and 0.2% if the ALND had been completed. There
was no significant difference in the axillary recurrence rate or in OS with or without an
ALND for micrometastases in the SLN. The reasons for treatment decisions were not
available.

The widespread application of the observations from these small, usually single-institution
studies, is confounded by a lack of randomized trials, differing systemic therapies, and a
varied extent of regional radiation therapy, which that may have sterilized the NSLN. The
recently reported outcome from NSABP B-32 indicated that there was no difference in OS
and disease-free survival (DFS) for patients after removal of negative SLNs or removal of
negative SLNs and ALND. The false negative SLN rate was 9.8% but nodal recurrence rate
was < 1% [2, 33].

The American College of Surgeons Oncology Group (ACOSOG) Z11 trial randomly
assigned patients with 1 or 2 histologically positive SLNs to no further alary treatment
versus ALND. They found no difference in local or regional recurrence at a mean of 5.9
years follow-up between the treatment groups [34]. Further analysis determined that there
was no significant difference in OS or DFS between the two groups. Forty-five percent of
the patients in the SLN without ALND group had micrometastases only. Equal numbers of
each treatment arm received chemotherapy and/or hormonal therapy [35].

The recent Dutch MIRROR trial evaluated, in a retrospective manner, the use of adjuvant
systemic treatment for women with ITC or micrometastatic axillary node involvement. In
contrast to the ACOSOG Z11 study, the Dutch mirror study found that after correcting for
tumor characteristics and adjuvant treatment, the rate for axillary recurrence in the subgroup
of 141 patients with N1mi (sn) who had not had an ALND or axillary radiation therapy was
5.0%. There was a significant hazard risk for axillary recurrence at 4.39 compared to that in
the 887 women whose axilla was treated. In the NO (i+) population, the axillary recurrence
rate was 2% if the axilla was not otherwise directly treated; this was not significantly
different from the rate in those who had had ALND or axillary radiation [36].

INFLUENCING THE DECISION FOR ALND

Women who do not have an ALND after the finding of a positive SLN are a select group.
Multiple factors are considered in deciding whether to proceed to the ALND, and the
surgeon may turn to prediction models to calculate the chance of finding positive NSLN.
The amount of disease in the SLN may be taken into account in these models as either size
of deposit [37] or method of detection [9]. Coutant et al. [38] evaluated 9 models for
estimating NSLN disease, and the MSKCC and Tenon models outperformed the others,
even with N1mi and ITC-positive nodes. No model has been shown to be able to predict a
group with zero chance for additional nodal disease beyond the SLN.

A recent abstract in which 1,361 SLN-positive patients were reviewed (NSABP B-32)
showed positive NSLN in 19% of patients with SLN micrometastases. Type of metastases,
lymphovascular invasion (LV1), and primary tumor size predicted for finding involved
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NSLN (Fig. 1). These data may suggest a group of patients in which completion axillary
dissection is not needed [39]. These factors, as well as micrometastases versus
macrometastases, result in a continuum of probability of finding positive NSLN (Fig. 2).

Houvenaeghel et al. [22] reported a multivariant analysis in which tumor size, detection of
micrometastases by H&E versus IHC, and LVI predicted for additional axillary disease. A
minority of patients will have positive NSLN. According to current data, the rate of axillary
recurrence without ALND appears to be low. The decision to not complete the ALND with
small volume disease in the SLN may be multifactorial. Patient fear of the morbidity of the
ALND may be an issue.

In the SLN-versus-ALND trials for node-negative axilla, edema, either as objective measure
or as subjective complaint, is documented in 2% to 8% of the SLN-only recipients versus
13% to 19% of those who have undergone an ALND. The variability of these results may be
secondary to the definitions and methods used to measure lymphedema. Other complications
such as seroma, wound infection, paresthesia, decreased mobility, numbness, and pain, are
increased in the ALND group [40-42]. In the NSABP B-32 study, measured water
displacement was used to determine the amount of edema between the ipsilateral and
contralateral arms. At 36 months, a 10% arm volume difference was seen in 7 to 9% of SLN
patients and in 13% to 14% of the ALND patients. There was a consistently lower rate of
morbidity in the SLN patients than in the ALND patients [43].

The surgeon and the patient consider the risk/benefit ratio of additional axillary treatment.
For women with positive SLN and a high probability of having no additional axillary nodal
disease, the risk of morbidity may begin to outweigh the benefit of completing the ALND.

CONCLUSION

For women with minimal metastatic disease in the axilla, the risk of axillary recurrence
appears to be low without further treatment directed at the axilla beyond the SLNB. Tumor
size, LVI, tumor markers, and grade, may influence the recommendation to complete an
ALND because of the concern for associated positive NSLN. ACOSOG Z11 data show that
older patient age, estrogen receptor-negative tumors, and lack of systemic therapy are
associated on multivariant analysis with worse OS, but the operation performed for the
axillary nodes is not [35]. The individual tumor characteristics and the knowledge of the
presence of a micrometastatic focus in the SLN may be enough to formulate treatment plans.

In the event of an axillary recurrence noted on follow-up, an ALND can be performed to
address the recurrences.

In the future, additional data from the NSABP B-32 trial may clarify the risk for axillary
recurrence when there is minimal disease in the SLN. A randomized trial of women with
micrometastases could also be considered, but, given the small numbers of patients who
experience an axillary recurrence, a large number of participants would be needed. The
After Mapping of the Axilla: Radiotherapy or Surgery (AMAROQOS) trial is evaluating the use
of radiation rather than axillary dissection to treat the axilla and may provide another option
for these patients. If an ALND continues to be recommended for breast cancer patients with

Breast Dis. Author manuscript; available in PMC 2015 February 26.



1duosnue Joyiny vd-HIN 1duosnue Joyiny vd-HIN

1duosnuely Joyny vd-HIN

Erbetal.

Page 6

micrometastases, a quick, reliable, intra-operative evaluation of SLNs is needed. RT-PCR
could be set at a limit to define N1mi disease reliably intra-operatively. The goal would be
to decrease false negatives and to allow for immediate ALND, avoiding the need for a
second axillary operation.

For the present, it is recommended that ALND for N1mi disease be completed. However, in
selected patients, particularly those with T1a primaries, the absence of LVI, and favorable
tumor characteristics, it appears that the ALND could be omitted with a low risk for an
axillary recurrence.

A multi-disciplinary team consultation is appropriate to evaluate the need for additional
axillary operations and to recommend therapy. Systemic therapy or radiation to the intact
breast may also decrease the rate of axillary recurrence.

The need to further identify patients who do not require or who will not benefit from an
axillary dissection is a work in progress that can be addressed by clinical trials and with a
more thorough understanding of primary tumor biology through the application of molecular
taxonomy. The retreat from the Halstedian era of breast cancer treatment continues.
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Multivariate Analysis

Variable SE P Value Odds Ratio (95% CI)
Metastasis Type i
(Micro, Macro) 0.190 <.0001 3.42 (2.37-4.96)

Lymphatic Invasion
(Negative, Positive)

Clinical Tumor Size* 0.079 .044 1.17 (1.004-1.37)

*continuous variable

0.175 .0004 1.85(1.31-2.61)

Fig. 1.
Predictive Factors for Non-SLN Metastases After Positive SLN Biopsy in NSABP B-32

[39]
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Table 1

Author (year)

N1mi with + NSLN/ALND (%)

NO(i+) with + NSLN/ALND (%)

Hwang (2003) [13]
Cox(2008) [14]

Pugliesi (2010) [15]

Reed (2009) [16]

Fan (2005) [17]

Fournier (2004) [18]
Calhoun (2005) [19]
Cserni (2007) [20]

Van Deurzen (2007) [21]
Houvenaeghel (2006) [22]

5/30 (17%)
15/97 (15.5%)

11/41 (27%)
3/18 (16.7%)
1/16 (6%)

20/101 (19.8%)
43/301 (14.3%)

10/107 (9.3%)
17/95 (18%)
0/13 (0%)

3/61 (4.9%)
0/26 (0%)
3/23 (13%)
30/187 (16%)

NSLN: non-sentinel lymph nodes.

N1mi: micrometastasis (> 0.2 mm and/or more than 200 cells, but none < 2.0 mm).

NO(i+): malignant cells in regional lymph node(s) < 0.2 mm.

SLN: sentinel lymph node.

ALND: axillary lymph node dissection.
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