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ABSTRACT

Introduction: Axillary dissection is increasingly less indicated for axillary evaluation of patients with breast cancer and clinically 

negative axilla. This study evaluated the application of sentinel lymph node in patients with clinical axillary remission after 

neoadjuvant chemotherapy. Methods: Prospective study carried out from December 2017 to July 2018, at the Liga Norte 

Riograndense Contra o Cancer. We considered 24 patients who had a positive axilla and after neoadjuvant chemotherapy had 

clinical axillary remission (ypN0). Only patients with a strongly positive status during physical examination were included, and 

biopsy and ultrasound examinations were not required to confirm axillary disease. The dual-tracer technique of sentinel lymph 

node biopsy followed by axillary dissection was used. Results: The accuracy of the sentinel lymph node in patients with clinical 

axillary remission was 91.7%, with a false negative rate of 13.3% (2/24). It was observed that 66.6% of patients were stage I after 

chemotherapy and 13 patients with negative sentinel lymph node biopsy no longer had axillary disease. During the sentinel lymph 

node biopsy procedure, 16 patients (79.1%) had only 1 sentinel lymph node removed. Conclusions: For patients with clinical 

axillary remission after neoadjuvant chemotherapy, sentinel lymph node biopsy has been included in clinical practice, reducing 

the indications for axillary dissection and, consequently, its morbidity. The dual-agent mapping technique of sentinel lymph node 

biopsy and a sample of 3 lymph nodes at surgery decrease false-negative rates and make the procedure safer.
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INTRODUCTION
Breast cancer is the type of cancer that most affects women in the 
world1,2. According to Brazil’s National Cancer Institute (Inca), 
it is estimated that 66,280 cases will be diagnosed in Brazil for 
each year of the 2020–2022 triennium, with an estimated risk of 
61.61 cases per 100,000 women2.

The evaluation of axillary involvement in patients with breast 
cancer is one of the essential prognostic factors for decision-mak-
ing for additional adjuvant therapy1. Axillary dissection (AD) was 
the only one that safely identified patients with regional metas-
tases, provided regional control and reduced the risk of axillary 
recurrence. According to Li et al.3, the procedure is performed 
in approximately 36% of women diagnosed with breast cancer. 
It is noteworthy that this surgery leads to significant morbidity, 
including: postoperative pain, seroma, lymphedema, paresthe-
sia, infection, decreased range of motion of the arm and pain 

due to injury to the intercostal and intercostobrachial nerves3-6. 
Giuliano et al.4 report that AD used to control the disease has 
become, because of the various complications, an acceptable 
practice only when there is lymph node involvement7-9.

Sentinel lymph node biopsy (SLNB) was introduced to diag-
nose breast cancer in the early 1990s as a method of assessing 
axillary status3. Veronesi et al.7 started a randomized study at 
the European Institute of Oncology, which established the SLNB 
method in clinical practice7,8. In 2003, these researchers demon-
strated, for the first time, that the results in terms of overall sur-
vival and being free of local and distant recurrences with SLNB 
are similar to those of AD in patients with tumors smaller than 
2 cm and clinically negative axilla9.

Currently, SLNB is considered the standard procedure for 
pathologically staging patients with clinically negative axilla10. 
According to Madison Collins et al.11, this procedure involves 
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locating the most likely lymph nodes to demonstrate axillary 
metastatic disease by injecting a radioactive colloid and/or blue 
dye into the breast. Such lymph nodes are detected and resected 
for intraoperative anatomopathological analysis.

Neoadjuvant chemotherapy is offered to patients with 
locally advanced disease to reduce tumor staging or its size, 
aiming to reduce the extent of surgery, which is necessary, 
especially in patients who obtained complete clinical and 
radiological responses12,13.

According to Frasson et al.14, the use of neoadjuvant chemo-
therapy in the last decade made it possible to expand the indi-
cation for conservative surgery, in addition to raising questions 
about the ideal local therapy for the axilla. With the current 
neoadjuvant chemotherapy regimens, an increase in the rates of 
pathological complete response in breast and axillary remission 
(yN0) was observed, which led to the study of SLNB in patients 
who had a clinically positive axilla. When axillary lymph nodes 
are negative before neoadjuvant chemotherapy, SLNB is recom-
mended, in line with all international guidelines15-17.

Prospective multi-institutional studies, such as SENTINA15, 
ACOSOG Z107116 and SN FNAC17, evaluated the accuracy of SLNB 
in patients with clinically positive axilla who received neoadju-
vant chemotherapy. SENTINA15 had a false-negative (FN) rate 
of 14.2%, while ACOSOG Z107116 had a 12.6% rate.

In Brazil, at the time of study recruitment, some services 
recommended AD for women with a clinically positive axilla 
prior to neoadjuvant chemotherapy, regardless of axillary 
response. Knowing that clinical examination of the axilla has 

a high margin of false-positive results and is insufficient to jus-
tify axillary lymphadenectomy, we evaluated the change in axil-
lary status of patients with clinically positive axilla undergoing 
neoadjuvant chemotherapy (cN1-2) to negative (ycN0), through 
SLNB followed by AD.

Thus, the study aimed to evaluate the accuracy of SLNB and 
FN rate in patients undergoing neoadjuvant chemotherapy and 
axillary clinical remission.

METHODS
A prospective observational study was carried out at the Mastology 
Service of Liga Norte Riograndense contra o Câncer (Natal, Brazil) 
from December 2017 to July 2018.

Twenty-four women, all newly diagnosed with clinically 
positive breast and axillary cancer undergoing neoadjuvant 
chemotherapy, who showed clinical axillary remission (ypN0), 
were included in the study by our research group and followed 
up. Patients with inflammatory breast cancer (T4d) and those in 
whom there was no sentinel lymph node migration and labeling 
by 99m technetium (99mTc) and patent blue (n=14) were excluded 
because of the risk of lymphatic obstruction due to neoplastic 
involvement. Double-labeling of SLNB was used with the peri-
areolar injection of 2 mL of patent blue and the injection of 0.4 
mL of the radioactive drug combined with a colloid (phytate-
99mTc) with an activity of 300 microcurie in each injection. 
Figure 1 schematically shows the distribution of patients accord-
ing to the study criteria.

 SLNB: Sentinel lymph node biopsy; AD: Axillary dissection.

Figure 1. Distribution of patients according to Sentinel lymph node biopsy and Axillary dissection results.
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All participants provided written informed consent and 
completed questionnaires prior to the procedure. The study was 
approved by the LNRCC Human Research Ethics Committee (CAAE: 
80296917.4.000.5293; Approval No.: 2.416.417) and conducted follow-
ing ethical principles, considering the guidelines of the National 
Research Council of Brazil, which regulate studies in humans.

Data were obtained through interviews with patients and 
review of their medical history. Sociodemographic characteris-
tics, in addition to age, personal history, previous breast surgery, 
location and size of the tumor, clinical staging, immunohisto-
chemistry, molecular subtype, type of surgery after neoadjuvant 
chemotherapy and data from the anatomopathological exami-
nation were studied.

Categorical variables were represented as absolute and rela-
tive frequencies and the accuracy, sensitivity, specificity, positive 

predictive value and negative predictive value of the SLNB for 
axillary content were calculated. Fisher’s exact test was used to 
assess the association of SLNB results with sociodemographic 
and clinical variables. SPSS 24 for Windows (Statistical Package 
for Social Sciences; IBM, USA) was used for data analysis.

RESULTS
The axillary content of 38 patients was evaluated and, meeting 
the inclusion criteria, 24 of them with breast cancer and clini-
cally positive axilla underwent neoadjuvant chemotherapy with 
axillary clinical remission (ypN0). Table 1 shows the distribution 
of patients in terms of SLNB and AD results.

Figure 1 considers three age distribution ranges, where 
there were 16 patients between 30 and 60 years old (66.7% of 

Table 1. Distribution of cases and association test according to Sentinel lymph node biopsy results.

SLB: Sentinel lymph node biopsy; HG: histological grade; NG: nuclear grade; ALI: Angiolymphatic invasion
Source: Liga Norte Riograndense Contra o Câncer.

n %
SLNB (-) SLNB (+) Significance 

(p-value)n % n %

Age (years)

<30 1 4.2 1 100.0 0 0.0

0.71≥30 and ≤60 16 66.7 10 62.5 6 37.5

>60 7 29.2 4 57.1 3 42.9

Prior breast 

Yes 2 8.3 0 0.0 2 100.0
0.13

No 22 91.7 15 68.2 7 31.8

Breast

Right 12 50.0 7 58.3 5 41.7
0.67

Left 12 50.0 8 66.7 4 33.3

Surgery

Mastectomy 11 45.8 5 45.5 6 54.5
0.13

Quadrantectomy 13 54.2 10 76.9 3 23.1

Tumor size (cm)

≤2.0 17 70.8 13 76.5 4 23.5

0.05>2.0 and ≤5.0 5 20.8 2 40.0 3 60.0

>5.0 2 8.3 0 0.0 2 100.0

Histological grade

HG I 1 4.2   0.0 1 100.0

0.41HG II 12 50.0 8 66.7 4 33.3

HG III 11 45.8 7 63.6 4 36.4

Nuclear grade

NG 1 0 0.0 0 0.0 0 0.0

0.53NG 2 3 12.5 1 33.3 2 66.7

NG 3 21 87.5 14 66.7 7 33.3

ALI

Yes 5 20.8 1 20.0 4 80.0
0.04

No 19 79.2 14 73.7 5 26.3
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the cases), with only one patient under 30 (4.2%). The second 
largest contribution was from the group over 60 years old, with 
seven cases (29.2%). It was observed that all patients did not 
have previous breast cancer and 67% of them had no family 
history of the disease.

As for previous breast surgery (Table 1), 22 patients (91.7%) 
had not undergone the procedure. The tumor was equally located 
between the right and left breast, with a predominant location 
(54.2% of cases) in the upper lateral quadrant.

With regard to initial clinical staging, tumor size results 
were divided into four categories: ≤2.0 cm, >2.0 cm and ≤5.0 
cm, >5.0 cm, and tumors with skin invasion. Nodules >2.0 
cm and ≤5.0 cm were observed in 16 patients (67%), tumors 
larger than 5.0 cm in another five (21%) and skin invasion in 
three (12%). With regard to clinical axillary involvement, 19 
(79.1%) had a positive axilla (N1), and axillary lymph node 
cluster (N2) was recorded in five. Based on this information, 
these patients were initially evaluated for stage II (58.0%) and 
stage III (42.0%).

As for molecular subtype, the following distribution of 
patients was observed: two luminal A (8.3%), 10 luminal B 
(41.6%), two luminal hybrid (8.3%), six triple-negative (25.0%) 
and four HER2 (16.6%).

At the end of neoadjuvant chemotherapy, of the 24 patients, 
11 (45.8%) underwent mastectomy and 13 underwent conserva-
tive surgery (54.2%).

In 70.8% of patients, the tumors were ≤2.0 cm and in 20.8%, 
they were >2.0 cm and ≤5.0 cm, while and only 8.3% had tumors 
>5.0 cm. With regard to anatomical staging, the following dis-
tribution of patients was obtained: 16 in stage I (66.6%), five in 
stage II (20.8%) and three in stage III (12.5%), showing a decrease 
in anatomical staging in most patients.

As observed in the anatomopathological examination, one 
patient had histological grade (HG) I (4.2%), 12 HG II (50%) and 
11 HG III (45.8%). Considering nuclear grade (NG), three patients 
showed NG 2 (12.5%) and 21, NG 3 (87.5%).

Angiolymphatic invasion (ALI), in turn, was detected in five 
patients (20.8%), of which four had SLNB with a positive result, 
while in 19 there was a negative ALI (79.2%), and in 14 of them, 
SLNB resulted negative.

Table 1 presents the exploratory data analysis and Fisher 
exact test, which was used to profile the patients and determine 
the association of the SLNB result (positive or negative) with 
some variables. Regarding the 95% confidence level, there was 
evidence of an association between the SLNB result and the ALI 
variables and tumor size (cm) (p≤0.05).

During the surgical procedure of women treated with 
neoadjuvant chemotherapy, from 16 of them (79.1%), a sen-
tinel lymph node was removed; out of five, two (20.8%) were 
extracted and from only three (12.5%), three or more lymph 
nodes were extracted. With SLNB, it was found that nine 

patients (37.5%) had positive SLNB, and after AD, four (44.4%) 
still had lymph node involvement. Of those who had a nega-
tive SLNB (62.5%), 13 (86.6%) did not really have lymph node 
involvement after AD. On the other hand, considering non-
sentinel lymph nodes, two patients had negative SLNB and 
lymph node involvement in AD.

Table 2 shows the results of the accuracy test, in which 
the SLNB test showed 91.7% accuracy, 81.8% sensitivity and 
100.0% specificity. These results are graphically presented in 
Figure 2. It can be seen in Table 2 that the SLNB showed 91.7% 
accuracy, indicating the percentage of patients classified cor-
rectly in both examinations, that is, it represents those who 
had a positive diagnosis in the SLNB and in the AD, and neg-
ative in both examinations. Sensitivity indicates that 81.8% 
(9/11) of patients were SLNB positive, and the final diagnosis 
confirmed this finding.

Considering the necessary AD for all patients with the first 
positive diagnosis, the positive predictive value was 100%, and 
consequently, the false-positive rate was equal to zero. On the 
other hand, a negative predictive value and FN rate of 86.7 and 
13.3%, respectively, were observed. Therefore, it appears that, 
out of every 100 negative tests, this result is confirmed in 86.7, 
as shown in Figure 3.

Table 2. Accuracy test.

Source: Liga Norte Riograndense Contra o Câncer.

Test %

Accuracy 91.7

Sensitivity 81.8

Specificity 100.0

Positive predictive value 100.0

Negative predictive value 86.7

False-negative 13.3
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Figure 2. Distribution of patients according to Sentinel lymph 
node biopsy results.
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DISCUSSION
In the treatment of local and systemic breast cancer, accurate 
staging and proper management of the axilla are important for 
successful treatment. Sentinel lymph node biopsy is the stan-
dard procedure for axillary evaluation in patients with clinically 
negative axilla. According to Boughey et al.16, axillary ultraso-
nography with percutaneous biopsy was initially used to deter-
mine staging and guide the surgical procedure, leading patients 
to lymphadenectomy in cases with biopsy-proven nodal metas-
tasis. Lymph node biopsy has curbed AD as a means of staging 
cases of clinically and radiologically negative breast cancer18.

Neoadjuvant chemotherapy is being increasingly recom-
mended in patients with breast cancer. Although there is so far 
no proof of survival gain compared to adjuvant chemotherapy, 
its benefit is demonstrated in the reduction of staging, aiming at 
the indication of conservative surgery in the breast and less mor-
bidity in the axilla. In addition, pathological complete response 
to neoadjuvant chemotherapy can serve as a good indicator of 
disease-free survival.

In this work, a regimen with anthracyclines and taxanes 
was used in most patients (91.6%), and it was observed that after 
neoadjuvant chemotherapy, 66.6% were in stage I and 54.2% 
underwent quadrantectomy, demonstrating the effectiveness 
of the treatment.

In this study, the assessment of axillary involvement was per-
formed by means of a physical examination, where axilla ultra-
sonography, fine needle aspiration or core biopsy was not man-
datory to define case management because of the costs of the 
procedures. Knowing that there is a risk of false-positive evalu-
ation of around 17% in the clinical examination of the axilla, as 
described by Navarro et al.19, confirmation of lymph node involve-
ment by ultrasound and biopsy is suggested, as recommended in 
the ACOSOG trials Z107116, SENTINA15 and SN FNAC17.

The originally reported SLNB FN rate was 5% to 10%, with 
sensitivity ranging from 90% to 95%. The safety of the proce-
dure was confirmed by the NSABP B-32 study, which showed 
recurrence of 0.4% compared to 0.7% of AD. It is known that, 

with neoadjuvant chemotherapy, the lymphatic drainage of the 
axilla is altered due to fibrosis or blockage of the lymphatic ves-
sels, which can make it difficult to identify the sentinel lymph 
node and, consequently, result in an increase in the FN rate20-24. 
It is expected that this index will be less than 10%, which was not 
observed initially in ACOSOG Z1071 (12.6%), SENTINA (14.2%) 
or SN FNAC (13.4%).

Considering the 24 patients evaluated in the present study, an 
FN rate of 13.3% was found, which was also higher than expected 
but similar to that of large studies. To correlate the two patients 
with FN results, it was observed that both had only one meta-
static lymph node in the axillary content without extracapsular 
extension. As a poor prognostic factor, one showed in the initial 
clinical examination axilla involvement with a cluster of lymph 
nodes (N2), three lymph nodes were removed from one and only 
one from the other.

With the aim of reducing the FN rate, some trials evaluated 
the use of double-labeling of the sentinel lymph node, samples 
with more than three lymph nodes and clipping the involved 
lymph node (targeted axillary dissection, TAD), reaching FN 
rates as low as 2.4%25-27. These studies did not establish a mini-
mum number of lymph nodes to be removed and used double-
labeling, since these techniques are complementary and reduce 
the FN rate in most studies, especially in patients undergoing 
neoadjuvant chemotherapy28. With this, an accuracy of 91.7% 
was achieved, which indicates the percentage of patients cor-
rectly classified by SLNB and AD, simultaneously.

In the study conducted by Boughey et al.16 in a subgroup of 
patients from ACOSOG Z1071, metastatic lymph node clipping 
during pre-neoadjuvant chemotherapy was found to decrease 
FN rates with resection of the clipped lymph node during sur-
gery. It was observed that the FN rate was 6.8% (95%CI 1.9–16.5) 
in cases where the clip was identified in the sentinel lymph node 
sample compared to 19.0% of the records where it was in the axil-
lary content, and not in one of the lymph nodes. In cases where 
the clip was not identified during surgery, the FN rate was 14.3%, 
similar to 13.4% in patients who did not have a clip.

In this study, because of operating costs, it was not possible to 
clip the metastatic lymph node at the time of diagnosis. Galimberti 
et al.29 and Nguyen et al.30 state that this low FN rate achieved 
through TAD does not change the outcome (local recurrence), 
and therefore, lymph node clipping is not an essential procedure.

The negative predictive value of 86.7% shows that a large 
number of patients with negative SLNB who received neo-
adjuvant chemotherapy no longer had axillary disease and 
could have benefited from not having AD. This value is above 
that found in the literature, which ranges from 40% to 70%31. 
This is related to an excellent response to neoadjuvant che-
motherapy but could also be a ref lection of false-positive 
evaluations of the axilla that were not confirmed by cytol-
ogy and the small sample size.

Figure 3. Distribution according to axillary dissection results.
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Evidence of the association of the SLNB result with the IAL 
and tumor size variables was observed in this study and that 
of Hubie et al.31 In a meta-analysis, Degnim et al.32 showed that 
metastases in non-sentinel lymph nodes are mainly associated 
with tumor size, ALI, more than one positive sentinel lymph 
node, sentinel lymph node with metastasis greater than 2 mm 
and extracapsular extension.

Currently, the National Comprehensive Cancer Network33, in 
its guidelines, and the major centers involved in cancer research 
recommend SLNB after neoadjuvant chemotherapy (level of 
evidence 2B), which demonstrates and validates less aggressive 
surgical procedures, which are already a reality in the manage-
ment of the axilla.

CONCLUSION
In this study, we obtained a high SLNB identification rate and 
good prediction of axillary status in patients with axillary 
clinical remission after receiving neoadjuvant chemotherapy. 
Despite the small sample size and the short period of data col-
lection, the FN rate was compatible with that reported in the 
literature. As a limitation, the use of physical examination 
alone and the removal of only the sentinel lymph node from 
most patients should be highlighted. The results of this study 
are of clinical significance, and SLNB in patients with axillary 

clinical remission after neoadjuvant chemotherapy has proven 
to be safe, making it possible to discuss changes in the protocol 
in some centers in Brazil.
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