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Introduction

The breast cancer is still the most common female
malignant neoplasm in the Western  population (1). Un-
til twenty years ago it was treated by radical mastectomy
with axillary emptying in order to obtain both a good
loco-regional control and a comprehensive healing
from disease. Thereafter the idea according which con-
servative treatment associated with adjuvant therapy could
give statistically comparable results to radical treatment,
regarding disease-free and overall survival, took place and
became the main standard care (2).

In recent years, preventive measures, advanced dia-
gnostics and  timely treatment of breast cancer have led
to a significant reduction in mortality. The marked ten-
dency to lymphatic spread of breast cancer has  long been

known, therefore the treatment of loco-regional lympha-
tic tissue always played an essential role. Lymph node me-
tastases represent an important prognostic factor for pre-
dicting the outcome of tumor (3).

To assess axillary lymph nodes, usually the technique
of sentinel lymph node biopsy (SLNB) has being used,
simplifying the procedure and reducing complications
of the axillary lymph node dissection (ALND) such as
lymphedema, pain and paresthesia on the involved arm
(4, 5). In addition, this also means reduction of surgi-
cal time, postoperative hospital stay, morbidity, and the-
refore an improving of the quality of life. 

At the same time there is a suspicion that the
SLNB may be insufficient; consequently the disease could
be under-staged and under-treated. The serial sectioning
and immunohistochemical staining cannot be applied
to all axillary lymph nodes  because it would be a pro-
cess too laborious and too expensive for routine use; howe-
ver, the technique of sentinel lymph node (SLN) ena-
bles pathologists to focus on a small number of lymph
nodes removed, much more likely-containing tumor cel-
ls, due to their characteristic of being first filter draina-
ge. After removing SLN, it is  analyzed by pathologist
to assess the presence or absence of neoplastic cells and
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classified in  positive or negative lymph node. The ma-
nagement is standardized according to national and in-
ternational guidelines (6, 7), which  advise axyllary
lymphadenectomy in cases of SLN positivity. The detailed
histology of these lymph nodes has led to an increased
detection of micrometastases (clusters of tumor cells ran-
ging between 0.2 and 2 mm) and Isolated Tumor Cell
(ITC) not larger than 0.2 mm (8, 9).

The prognostic and therapeutic implications of mi-
crometastasis in terms of local recurrence and long-term
survival remains a matter of great debate.

Some studies report that the detection of microme-
tastases does not affect the prognosis (10-12); according
to other authors (13, 14), however, it represents a negative
prognostic factor associated with increased risk of non-
sentinel lymph node involvement and distant metasta-
ses; others believe that the characteristics of tumor plays
an import role, first of all the size, then the biological
behavior, the presence of lymphovascular invasion and
the grading too (11).

There are no univocal guidelines concerning the treat-
ment of micrometastases in the sentinel lymph node be-
cause many studies in this field have not yet been con-
cluded and the follow-up is ongoing. The aim of this
study is to report our experience on the therapeutic ap-
proach regarding patients with  micrometastases of SLN.

Patients and methods 

From September 2008 to December 2010, 63 pa-
tients with breast cancer (mean age 52 years; range 37-
80) were admitted to the  General Surgery Unit of Ca-
tania Hospital “Policlinico-Vittorio Emanuele”. 39
patients had the lesion on the right breast, the remai-
ning 24 on the left breast. In 65% of cases, the lesion
was located in the upper-outer, in 17% in the lower-ou-
ter, in 13% in the upper-inner and in 10% in the lower-
inner quadrant. The patients aged more than 45 years
underwent initially to mammography, in accordance with
the guidelines, therefore all patients carried out ultra-
sounds of both breast and armpit. For locating sentinel
node, we used the double contrast technique, that means
the patients underwent preoperative axillary lympho-
scintigraphy with mTc99, and then blue methylene pe-
rilesional injection during surgery. After identifying the
sentinel node thanks to a probe absorbing radiation emit-
ted by the radionuclide and under the vision of dye, the
piece was removed and sent to pathologist for extem-
porary examination. All patients were informed of both
benefits and possible risks regarding this method and
signed a suitable informed consent. After surgery a six-
month follow-up including clinical examination and axil-
lary ultrasound in case of axillary lymphadenopathy was
recommended.

Results 

The final histological results of breast cancer were:
invasive ductal carcinoma in 44, invasive lobular carci-
noma in 13, in situ ductal carcinoma  in 4, mixed in-
vasive lobular  and invasive ductal carcinoma in 2 pa-
tients, respectively. In 28 cases, the extemporary exa-
mination of SLN was positive and, among which, 10 had
micrometastases. Both patients with macrometastases than
those with micrometastases to the sentinel lymph node
were treated in the same way with ALND. Histologically
the diagnosis of sentinel lymph node micrometastasis was
confirmed in 8 out 10 cases, in 1 case there was an over-
staging of micrometastases to macrometastases and in 1
other case there was a under-staging from micrometas-
tases to isolated cancer cells. The extemporary exami-
nation of the SLN on 2 patients was negative for metas-
tasis detecting reactive hyperplasia, nevertheless final re-
sult showed micrometastases; so after ALND was carried
out. The final histological examination of all axillary
lymph nodes showed the exclusive involvement of the
sentinel lymph node.  All patients with micrometastases
on sentinel limph node undergoing ALND had no re-
currence within 24 months. Among 18 patients with
macrometastases to sentinel limph node 14 had macro-
metastases in other axillary lymph nodes following ax-
illary dissection. In one year follow-up, only one patient
of this group died due to distant metastases.

Discussion 

The last two decades have seen a radical change in
the treatment of breast cancer. Late diagnosis, radical sur-
gical treatment of both breast and axillary limph nodes
have been replaced by an effective program of screening
and early detection  allowing conservative treatment. 

Currently, breast cancer is considered a systemic di-
sease with disseminated micrometastases already present
at the time of diagnosis (Fisher’s theory) (15);  the evi-
dence that some patients developed distant metastases
despite the axillary lymph nodes were negative on hi-
stological examination clearly was in discordance with
Halsted theory; it was believed that tumor cells pro-
gressively permeated the lymphatic vessels to the regio-
nal lymph nodes, which was the main filter before at di-
stance dissemination of the tumor via the blood. On the
basis of the natural history of the disease, in the seven-
ties, it was observed a gradual adoption of less radical sur-
gery (16), while concerning axillary lymph node surgery,
ALND was the gold standard until the end of the nineties,
when the technique of sentinel lymph node was intro-
duced (17). Thousands of studies evidenced the reliability
of this technique, which is widely adopted in clinical prac-

0842 2 Breast cancer_ZANGHÌ.qxp_-  20/01/15  09:52  Pagina 261

© C
IC

 E
diz

ion
i In

ter
na

zio
na

li



262

G. Zanghì et al.

tice (18, 19). The identification of the SLN takes place
through preoperative lymphoscintigraphy, injection of
vital dye or both techniques together. During surgery SLN
identified and removed is evaluated intraoperatively by
pathologist with smear slide and/or frozen section. Axil-
lary dissection is performed in case of positive SLN
otherwise the definitive histological examination after ex-
tensive sampling of the lymph node will lead the ap-
propriate treatment. Currently, patients with negative
SLN do not undergo ALND, while this procedure is in-
dicated in those with a positive SLN. The so exposed spee-
ch appears straightforward and easy to treat  in clinical
practice, however, the surgeon in the management of the
disease often has to deal with a lot of nuances, many risk
classes, variants, each with a prognosis more influenced
by multiple factors (depending on the characteristics of
the tumor, lymph nodes, patient intrinsic factors).
Perhaps the most controversial argument and object of
many clinical trials in recent years is the presence of mi-
crometastases in SLN and the subsequent clinical ma-
nagement. Micrometastases appear to have a negative in-
fluence on survival in some studies but not in others. In
order to define the proper predictive value of these no-
dal locations it should be necessary to standardize the
methods of histological preparation of SLN by means
of an homogeneous  preparation of  material, diagno-
stic technique and methods of reporting (20).

According to American Society of Clinical Oncology
(ASCO) (21) until further clinical studies on the im-
portance of the ITC or micro metastases will not be fi-
nalized, the guidelines recommend the axillary dissec-
tion for patients with micrometastases in SLN, whereas
there are no indications for the treatment of ITC. Several
studies were carried out in recent years, however, a cer-
tain category of patients through a single feature whi-
ch would show a risk of metastasis to nLS <10% has not
yet been identified so as to avoid axillary dissection. Re-
garding the question of which patients with positive sen-
tinel lymph node should be appropriately treated with
radiation therapy and which should undergo ALND to
complete the treatment, many studies have included fol-
low-up of short duration and no results are yet availa-
ble. So we conclude there are no sufficient data to give
a clear answer to this question (21).

IBCSG 23-01 trial (22), carried from 2001 to 2010
at the European Institute of Oncology (IEO), included
patients with T <5cm and not clinically suspicious axil-
lary lymph nodes, they  were treated surgically after se-
lecting those with micrometastatic SLN or with ITC. The
latter were divided randomly into two groups: a group
ALND was performed either in case of micrometasta-
ses or ITC in the SLN, whereas in the another ALND
was not carried out.

The patients underwent a 5 years follow-up, resul-
ting in a low (<1%) final local recurrence rate in group

without  ALND and, finally. no statistically significant
difference in survival between the two groups was ob-
served. Although these results were promising, in the
group treated with ALND was found an involvement of
non-SLN in 13% of cases. The study was limited by the
small number of patients due to selection criteria. The
data obtained led the St Gallen Consensus Conference
of 2011 to amend the recommendations in this direc-
tion, advising people to avoid ALND for patients with
SLN micro-metastases.

By the same authors in Milan we receive more data
from a retrospective study carried out at the same In-
stitution (IEO) (23). 377 patients with micrometasta-
ses to SLN between 1999 and 2007 were treated for brea-
st cancer without ALND for any reason (most frequently
for patient refusal or because they were included in the
trial IBCSG). The 5-year survival was 97.3%, the cu-
mulative incidence of local recurrences was 1.6% and it
seems that the tumor size and histological grade may have
a important role. The authors (Galimberti et al.) con-
cluded that in accordance with results of this trial it is
reasonable to discuss with the patient the chance to re-
fuse any additional treatments when micrometastases in
SLN are found, particularly for patients with small tu-
mor (<2cm), low histological grade, particularly for the
low risk of local recurrence. 

In Spain, Solà et al. (24) undertook another pro-
spective randomized study, the AATRM 048/13/2000.
Patients with newly diagnosed breast cancer at an early
stage (T <3.5 cm, N0 and Clinical M0) with micro-
metastases to the SLN were included and treated with
surgical excision (mastectomy or conservative treatment)
as a first approach; differently from Milan study patients
with ITC were excluded. The patients were divided ran-
domly into two groups, on the former group  patients
were subjected to a complete ALND while in the latter,
experimental group, a clinical evaluation with a clinical
follow-up without ALND was carried out. In conclusion
Solà et al. suggest that the patients with early-stage brea-
st cancer and micrometastases in the SLN, the SLN se-
lective lymphadenectomy is sufficient for regional and
at distance  control of the disease, without significant de-
leterious consequences for survival. In this trial the main
limitation was the small number of patients (247) in-
cluded. In this regard, the authors report that further ex-
tension of the study could have introduced bias regar-
ding the interpretation of data, as well as the progress of
diagnostic techniques and treatment with possible
changes in systemic therapy; for the analysis  results were
carried out only on the initial sample. However, in or-
der to demonstrate the negative impact on prognosis and
on the incidence of local recurrence of the ITC and mi-
crometastases in comparison with N0, we report two stu-
dies in the Netherlands. 

MIRROR study (25, 26) is a cohort study of 2009
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which had as its objective the evaluation of the impact
of ITC and micrometastases on disease-free survival at
5 years in patients who underwent SLNB. In the study
the patients were divided into 3 groups according to the
final result of the lymph nodes via SLNB and/or
ALND. Group 1 included patients who did not have
lymph node metastases and did not perform adjuvant
systemic therapies; group 2 patients with ITC or SLN
micrometastases who did not undergo adjuvant systemic
therapy and group 3, finally, patients with ITC or mi-
crometastases treated with postoperative systemic the-
rapy.

The first objective of the study was to determine
whether there was a difference between the ITC or mi-
crometastases and the evolution of the disease by com-
paring the disease-free survival (DFS) between groups
1 and 2. The 5-year DFS in group 2 was significantly
worse than the first group (75.6 vs. 85.7%). The nega-
tive impact of ITC was equal to that of micrometastases.
Second endpoint of the trial was to verify whether ad-
juvant systemic therapy would change the course of dis-
ease in patients with micrometastatic SLN or ITC, com-
paring the DFS between group 2 and 3. The DFS in the
5 years was significant. The disease-free survival in the
5 years was significantly worse in the second group com-
pared to the third group (76.5 vs. 86.2%). They were
no differences in efficacy of adjuvant therapy among pa-
tients with ITC and those with micrometastases. From
these observations, the authors concluded that the
management of the metastatic axilla must still be con-
sidered just like that of the primary tumor, even in the
presence of minimal involvement of the lymph nodes,
stating that ALND should not be seen as a process that
belongs to the past but it must still be considered the next
logical step in the treatment of advanced cancers. 

Netherlands study (25-27), was a trial carried out in
2012 in which an attempt was made to assess the inci-
dence of local recurrences in patients with ITC and mi-
crometastases. Patients with invasive breast cancer were
divided into 3 groups: A group  with negative SLN, B
group with ITC on SLN   and finally C group the pa-
tients with micrometastatic SLN. In the absence of
ALND the incidence of local recurrence at 5 years was
2.3; 2 and 5.6% respectively. The authors found a high
rate of local recurrences in patients with ITC or micro-
metastases in SLN who had not performed the axillary
dissection, for which they assert the importance of
ALND, which should be recommended as standard treat-
ment for these women.

Therefore conflicting opinions in the axillary ma-
nagement in patients with ITC and/or micrometastases
in the SLN are continuing. Further results are expected
from clinical trials with a longer follow-up and with a
more careful selection of treatment parameters and in-
clusion in the comparison groups. 

Recent retrospective studies of patients selected for
having had micrometastases without performing ALND
suggest that this subclass of patients do not have increased
risk of developing locoregional recurrences. Some
authors have studied the prognosis of these patients
without  ALND such as Fan et al. (28) they saw that a
patient out of 27 with a micrometastasis, for not having
done ALND, has  a risk to develop local and systemic
recurrence 17 months after surgery (mastectomy).

The modern surgical treatment has the purpose to
locally control the disease and does not aim to systemic
treatment, which is delegated to the radio-chemother-
apy. In fact, several studies have shown that in more than
60% of the samples of mastectomy were highlighted ad-
ditional foci of carcinoma and, in these cases, the con-
servative treatment of breast associated with adjuvant ra-
diotherapy has been related to a therapeutic success. In
addition, radiation therapy allows an effective local-re-
gional control and is able to cover the lymph nodes of
the first level. The subsequent adjuvant systemic
chemotherapy could eradicate any non-SLN macrometas-
tases in lymph nodes and reduce the risk of local re-
currence. These therapies have as an objective the treat-
ment of micrometastatic disease and thus improve the
long-term survival.

There are many ongoing multicenter studies, among
them AMAROS, in which patients with a positive SLN
are assigned randomly to the group to perform either
ALND or axillary radiotherapy. In this study it was hy-
pothesized that both methods can guarantee a good re-
gional control and survival (29). Until the end of the tri-
al, however, ALND remains the only treatment indicated,
as we have already expressed previously, according to the
most recent reports.

Today the SLNB is used exclusively as a suitable pro-
cedure to stage the disease and to lead towards lym-
phadenectomy or radiotherapy.

Advances in molecular biology and immunohisto-
chemistry have been increasing the detection of mi-
crometastases in the SLN.

The fundamental question arises as to why we
should consider treatment of micrometastases in the SLN
in a different way to elsewhere. It should be based on a
rational adjuvant systemic treatment to perform on armpit
and other parties involved, considering  micrometastases
an suitable indication for systemic therapy.

In fact, several authors compared the risk of devel-
oping metastases in women with SLN micrometastases
and women with negative SLN. The results show that
the presence of micrometastases worsens the prognosis
bringing from N0 and N1 (30). A retrospective study
involving 10,000 patients showed that patients with SLN
micro-metastases have a worse prognosis than those with
negative SLN, but the difference is statistically signifi-
cant in the group that does not carry out adjuvant treat-
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ment. Patients with micrometastases who do not receive
adjuvant systemic therapy have a prognosis comparable
to patients with single macro metastasis (31). Lymph node
dissection or axillary radiotherapy may reduce recurrence
in patients with locally regional SLN micrometastases
due to the increased risk of metastases in non SLN. 

Considering the evidence against axillary lym-
phadenectomy for micrometastases, Tjan-Heijen in a re-
view of eight studies (10) each with at least 100 patients
at 5 years follow-up, concluded that there was insuffi-
cient evidence to confirm that micrometastases were of
prognostic utility. Other authors in a prospective study
of 150 patients who underwent only a biopsy of the sen-
tinel node did not find differences in the development
of recurrence in the armpit between those with and with-
out micrometastases after a 42 months mean follow-up
(32).

Conclusions 

At present, patients with negative SLN do not per-
form axillary dissection, while this procedure is indicated
in case of positive SLN. However, the debate is about
the opportunity to practice the axillary lymph node dis-
section in all patients with positive SLN. In fact, patients
with axillary metastases do not always develop axillary
recurrences, even if they are not treated. The use of ax-
illary dissection in patients with micrometastases is still
actually controversial, however, it is an indication to fol-
low.

Local and systemic recurrences associated with resid-
ual disease in patients with positive SLN eligible to have
no further surgical treatments have not been seen in a

long follow-up. Therefore, the ALND may be omitted
in case of micrometastases to the low prevalence of non-
sentinel lymph node micrometastases. For some authors,
the surgical removal of subclinical nodal disease is as-
sociated with a benefit in terms of survival minimum,
but still greater than zero, while for others the adjuvant
systemic therapy and/or radiation would be opportune
to treat these patients adequately.

Micrometastases probably interfere with the prognosis
and management of breast cancer. Although the future
also offer the most daring hypotheses such as the re-
placement of the sentinel lymph node biopsy with an pre-
operative ultrasound-guided fine needle aspiration cy-
tology (FNAC) (33) anyway to eliminate any lingering
doubts about the treatment of SLN micrometastases re-
sults of randomized clinical trials are still expecting. 

In the absence of guidelines for level 1 with respect
to the treatment of patients with micrometastases in the
SLN, each case requires careful study on the tumor and
the patient-related factors in the context of a multidis-
ciplinary team.

If the outcomes of current trials do not provide for
the formulation of guidelines could at least provide a clin-
ical and ethical justification for randomized trials to as-
sess the prognostic significance and optimal treatment
for each category of neoplastic involvement of the SLN. 
The identification of micrometastases remains highly de-
pendent on the analytical technique used, and there ex-
ists the potential to stage  the disease and to determine
the suitable treatment.

In addition, since breast cancer affects women's iden-
tities, studying quality of life in women who lose their
breasts is vital (34-36). 
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