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This issue ofBreast Diseaseis dedicated to the sen-
tinel node (SN) procedure in breast cancer, and more
specifically on how to treat patients in whom isolated
tumor cells or micrometastases are detected.

Introduction of population-based breast cancer
screening and an increased awareness in the general
population regardingbreast lumps has resulted in a shift
towards clinically node-negative breast cancer stages.
As a result, nowadays, around 60% of breast cancer
patients have pathologically node-negative disease [1].
The SN procedure is based on the premise that if the
first node the breast tissue drains into is clean, the re-
maining axillary lymph nodes are likely not involved,
with no need for removal. Therefore, the introduction
of the SN procedure during the nineties of the previ-
ous decade was a way to reduce axillary over treat-
ment in many patients, thereby reducing morbidity such
as lymph edema and shoulder dysfunction. However,
concerns regarding misinterpretation of SN status and
axillary recurrences led to an intensified SN pathology
protocol, which partly counterbalanced the impact of
the SN procedure: of patients who are eligible for the
SN procedure, on average 10% have SN isolated tumor
cells, and 10% have SN micrometastases [2], which
would largely have remained undetected if only exam-
ined by routine H&E lymph node histology. If such

patients would all undergo axillary surgery the impact
of the SN procedure in sparing axillary over treatment
would be substantially lower as was presumed before.
Indeed, we have shown that in the initial years of the SN
procedure, where all patients with isolated tumor cells
underwent axillary lymph node dissection, a triple in-
tensive SN pathology protocol led to more than twice as
many surgical procedures compared to hospitals using
a ‘standard’ SN pathology protocol [3].

It is noticed that till the year 2002, metastases with
a diameter of 2 mm or less were classified as pN1a,
without distinction between isolated tumor cells and
micrometastases. At that time, most of the patients
with minimal nodal involvement were treated as if they
were node-positive, including the use of adjuvant sys-
temic therapy. Since 2002, however, due to the imple-
mentation of the SN procedure with increasing detec-
tion frequency of small nodal metastases and because
of doubt about the prognostic relevance of isolated tu-
mor cells, the Cancer Staging Manual of the American
Joint Committee on Cancer (6th edition) distinguished
between isolated tumor cells (pN0(i+),6 0.2 mm) and
micrometastases (pN1mi, 0.2–2.0 mm). In the recently
updated 7th edition, the definition of micrometastases
has been somewhat widened to include nodal involve-
ment “larger than 0.2 mm and/or more than 200 cells,
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but none larger than 2.0 mm”, which prevents large
areas of lymph node involvement to be categorized as
pN0(i+), and would likely improve reproducibility of
staging [4]. These and other pathology issues are ad-
dressed by Van Diest and colleagues in their contribu-
tion to thisBreast Diseaseissue. They provide an up
to date discussion on the virtues and flaws of differ-
ent methods to find SN metastases, and provide rec-
ommendations on the optimal pathology protocol for
breast cancer SNs and the best way to classify small
nodal metastases.

ASCO guidelines recommend no additional axillary
treatment in patients with node-negative disease includ-
ing those with isolated tumor cells [5]. In patients with
a negative SN, many studies have shown that omitting
axillary treatment is safe, with an axillary recurrence
rate of about 1% after 5-years follow-up, in line with
validation and randomized studies showing less than
5% positive non-SNs in SN-negative patients [6]. With
increasing SN metastases size the incidence of non-
SN involvement rises: 12.3% with SN isolated tumor
cells [7], 20% with SN micrometastases [8] and 30%
with SN macrometastases [2]. If left untreated, not
all these non-SN metastases, will grow out to axillary
recurrences amongst others because of use of adjuvant
systemic therapy. However, non-SN involvement rates
suggest that the risk of axillary recurrence will be high-
er for SN positive patients compared with SN negative
patients if the axilla is left untreated.

Recently, attention was drawn to the fact that there
is a trend towards omitting axillary lymph node dis-
section in patients with SN micrometastases [9]. In
selected patients with a positive SN not treated with
completion axillary lymph node dissection, the inci-
dence of axillary recurrence seems low in most stud-
ies reported so far. However, in the Dutch MIRROR
cohort study it was observed that, after correcting for
tumor characteristics and adjuvant systemic therapy,
the rate for axillary recurrence in the 141 patients with
SN micrometastases who had not undergone axillary
treatment was 5.6%, resulting in a hazard ratio for re-
gional recurrence of 4.39, compared to women whose
axilla was treated [10]. Similar results were seen in a
series of the Memorial Sloan Kettering Cancer Centre,
with axillary recurrences in 2.0% of SN positive / no
axillary surgery patients at a median follow-up of 23
months [11]. Of importance, the highest axillary re-
currence rate (5%) was seen in the patients whom SNs
were positive on routine H&E. In this issue ofBreast
DiseaseErb et al. provide an overview on studies
concerning axillary recurrence rates following a pos-

itive SN. They conclude that for the present, axillary
lymph node dissection for SN micrometastasis is still
to be recommended in most patients. However, they
also stress that in selected patients, after weighing the
risks and the benefits of additional axillary treatment,
it may be decided in a multi-disciplinary team setting
that additional axillary treatment could be omitted.

Recht addresses the question whether radiotherapy
can replace axillary dissection for patients with posi-
tive SNs. The European Organization for Research and
Treatment of Cancer trial 10981, “After Mapping of the
Axilla: Radiotherapy or Surgery?” (AMAROS), ran-
domly allocates patients with positive sentinel nodes
with primary tumors measuring 0.5–3 cm to receive
either completion axillary dissection or axillary radio-
therapy. Results from this trial will shed more light
on the effectiveness and safety of axillary radiothera-
py versus axillary surgery. In most published series,
information why patients did not undergo axillary dis-
section, why a particular radiotherapy technique was
selected, and information regarding the use of systemic
therapy were not usually reported. Many patients in
these studies were at low risk of having non-SN in-
volvement. Recht concludes that it is not yet clear to
what extent radiotherapy can replace axillary dissec-
tion after a positive SN: “Such treatment is likely to
be very safe, but there are few data on its long-term
effectiveness for different patient subgroups”.

So, it is of pivotal importance to estimate non-SN
involvement for the individual patient. In this issue of
Breast Disease, Pesce et al. provide an overview on
published studies regarding prediction of non-SN in-
volvement. These studies show that not only the size of
SN involvement but also primary tumor characteristics
play a role, such as primary tumor size and presence
or absence of lymphovascular invasion. Unfortunately,
however, none of these studies have reliably identified
a patient population at sufficiently low risk for axillary
nodal metastases to avoid axillary treatment. And, as
pointed out by the authors, survival benefit of axillary
treatment was not (yet) taken into account. The au-
thors conclude that, while awaiting the data from cur-
rent clinical trials to mature, we must inform our pa-
tients about the risks, benefits and imponderables of
treating potential axillary metastases and incorporate
their viewpoint into a final decision.

Another major question is whether the presence of
isolated tumor cells or micrometastases is associated
with overall breast cancer outcome. Axillary lymph
node status is the most important prognostic factor in
breast cancer. But, is this also true for minimal nodal
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involvement? If so, then it seems logical that these pa-
tients should be considered for adjuvant systemic thera-
py. In this issue, the available evidence regardingbreast
cancer prognosis is summarized. It is shown that the
presence of isolated tumor cells or micrometastases is
associated with a hazard ratio of about 1.50 (ranging
from 1.35 to 1.89) for disease-events compared to node-
negative disease, both in studies before and after the
introduction of the SN procedure, although not always
using multivariate analysis. The MIRROR study, the
largest SN study including nearly 2000 patients with
isolated tumor cells or micrometastases, reported a haz-
ard ratio for disease-events of 1.50 (95%CI 1.15–1.94)
for isolated tumor cells and 1.56 (95%CI 1.15–2.13) for
micrometastases, multivariately corrected for age and
tumor characteristics in patients who had not received
systemic therapy [12]. Based on the evidence from
this overview, it is recommended to multiply the risk
of recurrence based on other characteristics such as tu-
mor size, histological grade, absence of estrogen recep-
tor, the HER2 status, age and presence of co-morbidity
by 1.50 for patients with isolated tumor cells or mi-
crometastases to decide whether or not to administer
adjuvant systemic therapy to an individual patient.

In conclusion, an increasing amount of evidence is
becoming available on nodal isolated tumor cells and
micrometastases since the introduction of the SN pro-
cedure. Data on a number of randomized studies are
expected in the next few years. To this end, this is-
sue ofBreast Diseaseprovides an overview of current
evidence that may be supportive in making the best
decision in current patient care.
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