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ABSTRACT
Rationale. Since its introduction in the early 1990s, sentinel lymph node biopsy (SLNB) is regarded as the 
standard treatment for patients with clinically negative axillary lymph nodes (LNs) on initial presentation. 
Classically, when the SLN biopsy is negative, the axillary LN dissection (ALND) is no further necessary. On 
the other hand, performing complete ALND in case of a positive SLNB is controversial, recent data from 
randomized controlled studies suggesting that, in these cases, the tumor biology has a greater impact on the 
adjuvant treatment decision than the completion of an ALND.
Objective. The aim of this review is to ascertain whether axillary LN surgery has survival benefits in women 
with early breast cancer and SLN involvement, either micro-metastatic or macro-metastatic. Moreover, it tries 
to assess the value of SLN biopsy before and after primary systemic chemotherapy and its role in the staging 
of the axilla in locally recurrent breast cancer.
Materials and method. We searched Pubmed, Medline, the Cochrane Register of Controlled Trials and 
G.I.N (Guidelines International Network) databases for English language articles about the need of ALND in 
women with both positive and negative SLNs using controlled vocabulary (e.g. “breast cancer”) and key 
words (e.g “sentinel lymph node”, “axilla dissection”). The analysis was restricted to retrospective studies and 
randomized controlled trials focusing on survival benefits in terms overall (OS) or disease-free survival (DFS).
Conclusions. There is increasing evidence which indicates that ALND can be avoided in a specific group of 
patients with early breast cancer, even though the SLNB is positive. A correlation between the clinico-patho-
logical features of the breast cancer and the probability of residual disease in the axilla, could allow the selec-
tion of cases in which ALND can be omitted. In the context of neo-adjuvant chemotherapy, it is not yet estab-
lished if positive SLNs could be converted to negative SLNs after chemotherapy as the rate of false-negative 
results is still high. 
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INTRODUCTION – THE CONCEPT OF 
SENTINEL LYMPH NODE

Over the past century, a less radical and mutilat-
ing surgical treatment of the breast cancer has been 
progressively embraced by the clinicians basing on 
the favorable outcomes in terms of morbidity rates 
and life quality obtained with the introduction of 

new treatment methods such as systemic chemo-
therapy, radiation or the SLNB concept. The model 
proposed by Fisher emphasizes that breast cancer is 
mainly a systemic disease from an early point in 
time so that less aggressive surgery should be rec-
ommended. The achievement of a lower residual 
tumor burden results in a lower risk of spontane-
ously activating resistant tumor clones. (1)

Abbreviations:
SLNB = sentinel lymph node biopsy; LN = lymph node; ALND = axillary lymph node dissection; 
ALN = axillary lymph node; OS = overall survival; DFS = disease-free survival; US = ultrasound
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The treatment protocol of the breast cancer has 
changed from the radical mastectomy by Halsted 
and modified mastectomy by Patey and Dyson to a 
more conservative surgical approach such lumpec-
tomy, SLN biopsy and/or axilla dissection. (2)

This progress has been possible due to an in-
creasing awareness of the female population of the 
necessity of breast cancer screening which has re-
sulted in an earlier detection, and possibility of 
treatment with novel targeted chemotherapeutic 
agents. Moreover, while the rate of postoperative 
complications (e.g arm and shoulder dysfunction, 
persistent pain, lymphedema or paresthesia, sero-
ma or hematoma formation) decreased in 6-30% of 
patients treated with SLNB, the avoidance of 
ALND in women with negative SN status has pro-
gressively been adopted as the mainstay treatment 
for localized breast tumors. (3)

The SLN biopsy was initially presented by 
Gould in 1951 that performed a total parotidectomy 
for parotid cancer and discovered a positive LN lo-
calized at the intersection of the anterior and poste-
rior facial veins. It has beenfurther used in the treat-
ment of malignant melanoma and penile cancer. In 
the late 1990s, the SLN was described in breast 
cancer as the first axillary LN that drains the pri-
mary tumor, and it should be removed because it 
functions as a filter for the malignant cells avoiding 
dissemination into the regional LN. (4)

Two methods have been proposed for the re-
moval of the SLN (5):

• intraoperatively, the surgeon injects a blue 
dye (patent blue, isosulfan blue, and methy-
lene blue) into the breast parenchyma, per-
forms an axillary incision at the level of the 
hair line and then looks for and removes the 
blue appearing node(s).

• with the use of a Gamma probe which helps 
detection and removal of the ALNs after the 
injection of a radioactive colloid material 
(technetium labelled sulfur colloid and albu-
min) into the breast.

Performing the combined method is recom-
mended as it increases the rate of SLN detection 
and decreases the rate of false-negative results.

If the clinical, radiological and cytologic exami-
nations show no axillary involvement then the ax-
illa is clinically negative and SLN biopsy is primar-
ily indicated. On the other hand, if suspicious 
node(s) are present in the axilla then SLB is contra-
indicated, an ultrasound (US) guided fine needle 
aspiration biopsy being further required in order to 
exclude ALN metastases. Even though the US 
guided fine needle aspiration biopsy is negative, 

during the performance of SLNB, all the macro-
scopic LN should be removed even though they do 
not take up blue dye or radiocolloid material.

Another contraindication for SLNB perfor-
mance are previous surgical procedures to the 
breast and axilla as diagnostic methods such as: in-
cisional or excisional biopsy, core needle biopsy 
under radiologic guidance, all of which increase the 
chance of a false-negative SLNB. The false nega-
tive rate of the SLNB ranges between 5% and 10% 
and less than 5% in experienced centers. (6)

For clinically negative axilla, if the SLNB is 
negative, an ALND can be omitted. 

If the SLNB is positive, the probability of meta-
static tumors in the axilla ranges between 40% and 
50%, hence requiring further ALND basing on the 
scientific evidence that axillary lymphadenectomy 
has a prognostic value and it has been advocated 
for determining staging and making treatment deci-
sions. (7,8) However, a significant number of pa-
tients could have axilla free disease although SLN 
status is positive. In this case, avoiding ALND 
could bring benefits in terms of postoperative com-
plications (e.g lymphedema, cellulitis, wound and 
systemic infections), operative time and costs. (9) 
The AMAROS study (After mapping of the axilla: 
radiotherapy or surgery) demonstrated that the in-
dication for adjuvant systemic chemotherapy is not 
influenced by the number of metastatic LN in the 
axilla. (10)

Taking into consideration the axillary tumor 
burden and the immune-histochemical characteris-
tics of the tumor, a more individualized approach to 
the adjuvant treatment planning is recommended 
since the results of a recent clinical trial did not 
show any advantage in terms of either local control 
or survival in women with positive SLN status who 
underwent ALND. Although the therapeutic atti-
tude has changed, ALND in patients with positive 
SLN should be still performed in selected cases. 
(11) 

The role of this paper is to review the informa-
tion on the role of ALND in the context of positive 
SLN biopsy, to assess the accuracy of SLNB after 
neoadjuvant chemotherapy and in locally recurrent 
breast cancer after surgical treatment with or with-
out prior ALND.

AXILLARY LYMPH NODE DISSECTION FOR 
MICRO- OR MACROMETASTATIC LN(S)

The seventh edition of the American Joint Com-
mittee on Cancer (AJCC) manual, defined isolated 
tumor cells as cell clusters less than 0.2 mm in di-
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ameter or fewer than 200 tumor cells. On the other 
hand, micro-metastases are tumors with size be-
tween 0.2 and 2 mm or more than 200 tumor cells 
in number. Macro-metastasis includes nodes with 
more than 2 mm in size. The detection of isolated 
tumor cells in an ALN is being staged as N0 while 
the presence of micro-and macrometastases is ac-
cepted as N1. (12)

Randomized controlled clinical trials have been 
performed in order to assess the impact of ALND 
on OS and DFS in patients with micro-metastases 
in the SLN(s). The IBCSG 23-01 study did not re-
veal any significant difference in terms of OS and 
DFS between two groups of women with micro-
metastases in the SLN who have been randomized 
to either axillary dissection or systemic therapy. 
DFS was 84% and 88% and OS 98% in both arms. 
(13) In the same way, data from NASP B-32 study 
with 10 years of follow-up revealed that the pres-
ence of occult metastases disease in the SLN(s) 
does influence neither the survival rate nor the rate 
of loco-regional recurrences. However, patients 
with micro-metastatic disease have a lower DFS 
survival compared with SLN negative patients and 
they can benefit from adjuvant therapy. (14) 

On the other hand, the Netherland Cancer Reg-
istry reported a high percent of regional recurrences 
when ALND was not performed in patients with 
micro-metastases in axillary SLN, a shorter dou-
bling time, grade 3 tumor, and negative hormone 
receptor status. Even in these patients, about 20% 
can be expected to have additional axillary involve-
ment. (15) As a result, ALND is avoided when iso-
lated tumor cells or micro-metastases are detected 
in the SLN.

The need for completion of ALND in the case of 
patients with macro-metastases in the ALN(s) has 
been investigated in a randomized controlled trial- 
ACOSOG Z0011 in which 600 patients treated 
with breast conserving surgery, T1/T2 tumors and 1 
or 2 positive macro-metastatic SLN(s) have been 
randomized into two groups: one who completed 
ALD following SLNB and one with SLNB alone. 
The median follow-up was 6.3 years and no sig-
nificant difference in terms of OS and DFS has 
been noted between the two groups. (16) In a meta-
analysis of 16 studies in which 3,268 patients with 
macro-metastases in the SLN(s) without comple-
tion of ALN were included, the rate of axillary re-
currence was 0.7% after a median follow-up of 43 
months. (17)

However, the low recurrence rates detected in 
the axilla when ALN is not further performed even 
though the SLN(s) are positive can be due to a suc-

cessful adjuvant chemotherapy and radiotherapy 
which affect the axillary metastases and influence 
the decision on the therapeutic regimens. (6)

AVOIDING OR PERFORMING ALND AFTER A 
POSITIVE SLNB?

Basing on the information from the American 
College of Surgeons Oncology Group (ACOSOG)- 
Z0011 trial, the American Society of Clinical On-
cology (ASCO) published a guideline on SLN bi-
opsy for patients with breast cancer which contains 
indications for performing or omitting ALND after 
a positive SLNB (16). 

These recommendations are summarized in Ta-
ble 1 (18).

TABLE 1
ALND may be not 
performed

ALND should be the 
standard but omission 
could be considered in 
selected cases

Absolute 
indicati ons for 
ALND

T1 or T2 primary Pati ent < 65 years old T3, T4 or 
infl ammatory 
primary

1 or 2 positi ve SLN 
without extra-
capsular extension

Biology other than 
Luminal A

> 2 SLN and/or 
extra-capsular 
extension

Lumpectomy 
and conventi onal 
radiati on therapy 
planned

Lobular histology Mastectomy or 
unconventi onal 
radiati on 
therapy 
planned

ER and PR positi ve, 
Her2/Neu negati ve 
(equivalent to 
Luminal A) biology
Pati ent > 65 years 
Ductal histology

ALND should not be performed for patients 
who have T1 or T2 tumors, one or two positive ax-
illary SLN without extra-capsular infiltration and 
are planned to receive breast conserving surgery 
followed by radiotherapy. The ASCO 2014 indica-
tions on ALND after positive SLNB are opposed to 
the prior recommendations to dissect the axillae of 
all SLN positive patients. On the other hand, T3 or 
T4 tumors, inflammatory lesions with more than 
two positive SLN, mastectomy or unconventional 
radiation treatments are absolute contraindications 
for an ALD. (16,18) 

The factors which can predict the risk of metas-
tases in the axillary LN(s) are (19):

• a tumor size > 2 cm;
• presence of macro-metastases with extra-

capsular extension in the SLN;
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• more than two SLN and more than 50% pos-
itive SLN(s);

• presence of lympho-vascular space invasion.
Similarly, other studies showed that patients 

with T2 disease and two positive SLN(s) have 
higher probabilities of metastases in the ALN(s). A 
patient with a grade III tumor of 5 cm in size, and 
two positive SLN(s) may have a probability of over 
90% for additional positive axillary LN(s). (20) 
However, the risk of additional metastases in the 
ALN(s) is not yet the only determinant of risk of 
recurrence. For example in study of 47 patients 
with positive SLN(s) and a risk of 11.5% of addi-
tional LN positivity only two patients (4.2%) pre-
sented an axillary recurrence (21). However, due to 
their low sensitivity, specificity, and predictive 
value, these results cannot be applied in the clinical 
practice.

The results of the Z0011 trial are extracted from 
patients who underwent partial mastectomy, so the 
results are not available if the patient has an indica-
tion for total mastectomy. Furthermore, there are 
other subtypes of cancer which do not fulfill the 
criteria of the Z0011 trial. There is little scientific 
evidence in order to agree that ALND should not be 
performed in triple negative and Her2/Neu positive 
breast cancers. The triple negative breast cancer 
has a high regional and distant metastatic potential 
and there are no targeted therapies to control resid-
ual disease. Therefore, it must be treated from the 
most appropriate surgical point of view. In the case 
of Her2/Neu positive breast cancers, it has not been 
proved that performing an ALND could control re-
sidual disease burden in the axilla. (22)

In the same way, the lobular breast carcinoma is 
more often multifocal and tends to metastasize to 
the gastrointestinal tract and the peritoneal surface. 
In this case, ALND could be omitted in particularly 
cases. For example, the study of the Surveillance, 
Epidemiology and End Results database demon-
strated that there are no differences in terms of OS 
and DFS between patients with lobular carcinoma, 
T1 and ER positive tumors, less than 2 cm in size, 
and one positive SLN who did or did not undergo 
completion ALND. (23)

The available data from the Z0011 trial has 
however some limitations. The follow-up period of 
6 years is too short as the subtype of tumors in-
cluded in the trial-ER positive and Her2/Neu nega-
tive tumors- have a slow progression and a long 
metastases-free interval. Even though no signifi-
cant differences in terms of OS, DFS and local re-
currences have been observed between the two 
groups, definite conclusions with regard to per-

forming or omitting ALND in positive SLN(s) pa-
tients cannot still be reached. (6,18)

ROLE OF SLNB IN THE SETTING OF 
NEO-ADJUVANT CHEMOTHERAPY 

Neo-adjuvant chemotherapy is usually offered 
before surgery for patients with stage II or III breast 
cancer and large primary tumors or positive axil-
lary LN(s). Its role is to reduce the volume of the 
tumor in order to decrease the extent of the surgical 
treatment. As chemotherapy usually causes fibrosis 
of the lymphatic ducts, applying the SLN concept 
after completion of the neo-adjuvant chemotherapy 
may result in higher rates of false-negative results. 
(24) The SENTINA (SENTinel NeoAdjuvant) mul-
ticenter study investigated the value of SLNB be-
fore and after neoadjuvant chemotherapy and con-
cluded that SLNB should be used with caution after 
neo-adjuvant chemotherapy, as the false-negative 
rate of SLNB performed after systemic chemother-
apy was 24.3% for women with one SLN removed, 
and 18.5% for those who had two SLN removed, 
both rates being higher than the pre-determined 
threshold of 10%. (25)

Recently, it has been suggested that the rate of 
false-negative results could be reduced by sam-
pling more than 3 SLN(s) using a dual-agent map-
ping technique with blue dye and radioactive col-
loid in order to improve the success of the procedure. 
However, the removal of three SLN after neo-adju-
vant chemotherapy for each patient is not every 
time possible.

The current data has proven that it is hard to 
identify SLN(s) after neo-adjuvant chemotherapy. 
Furthermore, there is no information on local recur-
rence after SLNB following neo-adjuvant chemo-
therapy. Performing SLNB for patients who are 
node-negative before the initiation of chemothera-
py is justified, whereas the available scientific evi-
dence with regard to SLNB in node-positive pa-
tients who are converted to node-negative after 
neo-adjuvant chemotherapy is still not convincing. 
(24)

SLNB IN THE CONTEXT OF LOCALLY 
RECURRENT BREAST CANCER

Axillary dissection is the method of choice to 
obtain loco-regional control and determining prog-
nosis in breast cancer patients. In locally recurrent 
breast cancer, the lymphatic channels may be re-
modeled following surgery, ALND or radiotherapy, 
so that the lymphatic drainage pathways may be no 
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longer to the ipsilateral axilla, but to the intra-mam-
mary LN(s), the contralateral axilla, or other re-
gional locations. In this case, conventional imaging 
techniques and SLNB to the ipsilateral axilla may 
not identify metastases outside the ipsilateral axil-
la. 

Lymphatic mapping with SLNB performed by 
dual technique is feasible and accurate for restag-
ing the axilla in recurrent breast cancer patients. In 
this way, the identification rate of the SLN(s) im-
proves and extra-axillary drainage pathways can be 
better identified. Moreover, the results obtained 
from SLNB can change the adjuvant treatment 
plan. (24,26) 

CONCLUSIONS

The pathologic status of the axilla has a decisive 
effect on the adjuvant treatment plan. Over the past 
years, the introduction of the SLN concept has 
modified the surgical treatment of the axilla, the 
avoidance of the ALND resulting in a lower mor-
bidity rate and a better quality of life in patients 
with early breast cancer. 

Micro-metastases in the SLN(s) are no longer an 
indication for axillary dissection.

Although the major clinical trials have refined 
the indications for SLNB, ALND cannot be totally 

abandoned in all patients with T1 or T2 disease and 
up to two positive SLN, who are planned to receive 
lumpectomy and whole breast radiotherapy. 

Only SLNB without ALND can be performed in 
women older than 65 years, with clinically negative 
axilla, ductal carcinomas on histology sections, no 
extra-capsular extension and ER/PR positive breast 
tumor. Axillary dissection is indicated in patients 
who undergo mastectomy or who do not receive 
postoperative radiotherapy of the affected breast. In 
the rest of the cases, especially when other subtypes 
of breast cancer are confirmed (e.g triple negative, 
Her 2/Neu positive, lobular carcinoma), a more in-
dividualized approach with involvement of the pa-
tient, who needs to be informed of the potential 
risks and benefits, is recommended.

With regard to the role of SLNB in the context 
of neo-adjuvant chemotherapy, for patients with 
positive LN status before neo-adjuvant chemother-
apy, SLNB presents a high false-negative rate so 
that ALND is required after systemic therapy. If the 
axilla is clinically negative before neo-adjuvant 
chemotherapy, then SLNB is recommended.

However, more clinical trials and aggregate evi-
dence are required to establish the exact group of 
women for whom the omission of ALND is safe 
and the oncological outcomes in view of risk-bene-
fit ratio are favorable.
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