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RÉSUMÉ

La biopsie des ganglions lymphatiques sentinelles 
suite à la chimiothérapie néoadjuvante dans le cancer 
du sein avec la dissection des nodules lymphatiques 
axillaires négative confirmée par la cytologie. Revue 
de la littérature

Introduction: La biopsie des ganglions lymphatiques 
sentinelles reste la méthode d’or la plus utilisée pour le 
dépistage de la stadialisation de l’état de l’aisselle chez 
les patients atteints de cancer du sein. Pour les femmes 
présentant des tumeurs du sein qui ont une indication 
de chimiothérapie néoadjuvante (soit cancer du sein lo-
calement avancé ou précoce avec facteurs pronostiques 
défavorables – Her-2 / neu positif ou triple négatif et 
sans implication initiale des ganglions lymphatiques), 
la biopsie des ganglions lymphatiques sentinelles est gé-
néralement appliquée avant la chimiothérapie néoadju-
vante. Néanmoins, de nombreuses études ainsi que les 
données présentées au Symposium sur le cancer du sein 
de San Antonio ont démontré que la biopsie des no-
dules lymphatiques sentinelles suite à la chimiothérapie 

ABSTRACT

Introduction. Performing the sentinel lymph node 
(SLN) biopsy remains the gold standard method to 
stage the axilla in breast cancer (BC) patients. For 
women with breast tumors who have an indication for 
neoadjuvant chemotherapy (NAC) (either locally ad-
vanced BC or early-stage BC with unfavorable prognos-
tic factors- Her-2/ neu positive or triple negative BC) 
and without initial involvement of the lymph nodes 
(LNs), the SLN biopsy is generally applied before the 
NAC. However, many studies as well as the data pre-
sented at the San Antonio Breast Cancer Symposium 
2016 demonstrated that SLN after NAC in women 
with initially negative nodes is safe with a low rate of 
recurrence. 
The objective of this review is to present the argu-
ment for performing the SLN excision after NAC in 
women with initially clinically negative LNs before.
Method. We performed a research on Pubmed for 
studies which included the evaluation of the SLNs 
after NAC and focused our paper on the identifica-
tion rate (IR) of the sentinel LNs, false-negative rate 
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INTRODUCTION

It is generally accepted that knowing the status 
of the axillary LNs is important for determining the 
type of the adjuvant treatment as well as the patient’s 
prognosis1. The concept of the sentinel lymph node 
(SLN) biopsy is nowadays used to stage the axilla and 
is preferred for the surgical treatment of breast cancer 
(BC) as it is associated with a lower rate of complica-
tions compared to the complete axillary lymph node 
dissection (ALND)2. The low morbidity rate associ-
ated with avoidance of a complete ALND refers to: 
lymphedema, pain, difficulties in arm movements or 
insensibility. Hence, the SLN biopsy has become the 
standard m ethod for the initial pathologic evaluation 
of the axillary LNs3.

One of the main role of the neoadjuvant chemo-
therapy (administered preoperatively) is to reduce the 
tumor’s dimensions in order to permit a less radical 
surgery, with better cosmetic results and postoperative 

complications4. Although it has been mainly applied 
in locally advanced BC, actually its indications have 
been extended allowing it to be used also in ear-
ly-stage BC, in special situations, such as Her-2/neu 
positive BCs or triple negative BCs5. In all the cases 
in which a NAC is performed, the most significant 
prognostic factor is the pathologic response which 
shows the pre sence or absence of the residual tumor 
rests after the completion of the NAC and predicts 
the risk of re cu rrence especially in ER negative-and 
Her-2/neu positive BCs6. Moreover, because the NAC 
is applied before surgery, tumor blocks, blood sam-
ples and radiological images can be obtained before, 
during and after the operation, hence allowing to 
evaluate the response to the systemic chemotherapy 
and to identify specific tumor markers which could 
increase the response to the chemotherapy7.

Although it has been stated that a NAC could 
have benefits regarding the survival compared with 
the adjuvant chemotherapy, some randomized 

néoadjuvante chez les femmes avec des nodules initia-
lement négatifs est sure avec un faible taux de récidive. 
Objectif: Le rôle de cette revue est de présenter l’ar-
gument de l’excision des nodules lymphatiques senti-
nelles après la chimiothérapie néoadjuvante chez les 
femmes ayant initialement des nodules lymphatiques 
cliniquement négatifs. 
Méthode: Nous avons effectué une recherche sur 
Pubmed pour les études qui comprenaient l’évaluation 
des nodules lymphatiques sentinelles après la chimio-
thérapie néoadjuvante et axé notre papier sur le taux 
d’identification des nodules lymphatiques sentinelles, 
le taux de faux négatifs du statut des nodules lympha-
tiques sentinelles ,ainsi que sur le taux de recidive de 
la maladie. Les mots clés utilisés sont: «cancer du sein», 
«chimiothérapie néoadjuvante», «ganglion sentinelle» et 
«réponse pathologique complète».
Conclusion: Les taux d’identification et des faux-né-
gatifs rapportés sur le concept des nodules lympha-
tiques sentinelles exécutés après la chimiothérapie 
néoadjuvante ainsi que le taux de survie sans maladie 
et celui global observés après une période de suivi sont 
des arguments en faveur de l’idée que la biopsie des 
nodules lymphatiques sentinelles peut être effectuée en 
toute sécurité après l’achèvement de la chimiothérapie 
néoadjuvante dans un procédé unique avec l’opération 
du sein à la condition essentielle que les nodules lym-
phatiques axillaires soient (fait cytologiquement confir-
mé) négatifs à l’examen initial avant de poursuivre à 
l’initiation de la chimiothérapie néoadjuvante.

 Mots-clés: cancer du sein, ganglion sentinelle, 
chimiothérapie néoadjuvante

(FNR) of the status of the sentinel LNs as well as the 
recurrence rate of the disease when SLB has been per-
formed after NACT. The used key words were: „breast 
cancer“, „neoadjuvant chemotherapy“, „sentinel lymph 
node“ and „pathologic complete response“. 
Conclusion. The reported IR and FNR of the SLN 
concept performed after NAC as well as the dis-
ease-free and overall survival rate observed after a pe-
riod of follow-up are arguments to support the idea the 
SLN biopsy can be safely performed after the comple-
tion of the NAC in a single procedure together with 
the breast operation, with the essential condition that 
the axillary LNs are (cytologically confirmed) negative 
at the initial examination prior to pursue to the initi-
ation of the NAC.

Key words: breast cancer, sentinel lymph node, neo-
adjuvant chemotherapy.

Abbreviations:
SLN= sentinel lymph node; BC= breast cancer; LN= 
lymph node; NACT= neoadjuvant chemotherapy; IR= 
identification rate; FNR= false- negative rate; ALND= 
axilla lymph node dissection.
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studies8,9,10 have shown equivalent rates of overall sur-
vival and disease-free survival for pre-and postopera-
tive chemotherapy.

In the neoadjuvant approach with initially clin-
ical negative LNs, the SLN is generally accepted to 
be performed before the NAC, owing to the low 
detection and false-negative rates of the SLB, when 
performed after the administration of the NAC11.
The NAC can impair the identification of the SLN by 
the specific fibrosis which develops in the lymphatic 
channels during chemotherapy, thus making difficult 
to find and evaluate the status of the SLNs12. In this 
situations, the decision to perform or not a complete 
ALND depends on the status of the SLB (performed 
for the NAC). Therefore, if the SLNs were negative, 
after the completion of the NAC no axillary staging 
will be performed13. According to the updated guide-
line on the SLN biopsy in early-stage breast cancer 
published in 2014 by the American Society of Clinical 
Oncology14 women who had no more than two posi-
tive SLNs will be referred whether to complete ALND 
or adjuvant radiotherapy of the axilla. The decision 
between adjuvant radiotherapy or complete ALND 
should be taken individually. If a breast-conservative 
surgery has been performed after the NAC, there is 
an indication to irradiate the breast so that the axilla 
could also be included in the irradiation field. If a 
radical mastectomy is indicated after the NAC, that 
means, the radiotherapy is no more required, hence 
an ALND would be the appropriate approach to the 
axillary LNs taking into consideration the previously 
detected positive (two) SLNs . On the other hand, the 
confirmation of more than three positive SLNs before 
the NAC should be referred to complete NAC15.

However, in spite of the advantages of the tradi-
tional neoadjuvant approach of BCs (SLN followed 
by NAC), there is increasing evidence that the perfor-
mance of the SLN biopsy after the completion of the 
NAC is feasible, presents similar survival outcomes to 
the patients who received SLN biopsy before chemo-
therapy and allows two operative procedures in a sin-
gle surgery after the NAC (breast tumor and axilla)16. 
After researching the data published recently in the 
specialized literature on the efficiency of performing 
SLN after NAC in women with initially (confirmed) 
negative LNs, we present the feasibility and benefits 
of the SLN biopsy to evaluate the axillary LNs after 
the completion of the NAC in women with initially 
negative LNs.

INITIAL EVALUATION OF THE LNS

In many centers specialized in oncologic gy ne-
co logy, the SLN biopsy is nowadays performed after 
the NAC, based on the hypothesis that in this way 

a second operative procedure will be avoided, while 
the prognosis regarding the overall and disease-free 
survival is not affected17. If initially the axillary LNs 
are not palpable, an ultrasound of the axilla will be 
further performed. Any suspicious nodes detected on 
ultrasound will be biopsied either using the core-nee-
dle biopsy or an ultrasound guided fine-needle aspi-
ration, with the purpose to identify tumoral LNs or 
reactive LNs. However, both the ultrasound-guided 
fine needle aspiration and the core needle biopsy can 
have false-negative rates and namely between 20 and 
25% for the fine-needle biopsy and 20-21% for core 
needle biopsy. However, in spite of this rates, a cyto-
logically confirmed positive LN will change the surgi-
cal approach to the axilla after the NACT17.

On the above presented approach was based the 
GANEA 2 clinical trial about the feasibility to per-
form SLN biopsy after NAC with the aim to avoid 
the complications and sequelae of a radical ALND. 
The multicenter trial has been conducted by Classe 
et al, who presented their results at the 2016 San 
Antonio Breast Cancer Symposium18. 590 patients 
with malignant breast tumors stages T1-T3 and no 
involvement of the axillary LNs (confirmed by the 
fine needle cy to lo gy) have received NAC. After the 
completion of the chemotherapy, a SLN biopsy has 
been performed. Of the 590 patients, 416 women had 
no malignant cells in the SLNs and have been further 
followed up for 35, 8 months through axilla control 
and mammography. The reported 3-year disease-free 
survival and overall survival rates have been reported 
to be 94%, 8% and 98.7% respectively. One patient 
presented recurrence in the homolateral axillary LNs, 
while nine patients presented breast recurrences. The 
authors reported also that the obtained results are 
similar to those reported after a complete ALND, 
which means that SLN can be safely performed after 
the completion of the NAC in women who have neg-
ative LNs on the initial axilla evaluation (ultrasound 
and fine needle biopsy). However, in spite of the good 
survival outcomes, a longer period of follow up is re-
quired in order to establish the performance of the 
SLB after the NAC, as standard method in BCs stag-
es T1-T3 and negative LNs18.

PERFORMANCE PARAMETERS OF THE SLNS

The most important parameters that evaluate 
the efficiency of the SLB in initially node-negative 
locally advanced BCs after NAC are the IR of the 
SLN and the FNR. In many studies, the reported IR 
varies between 87% and 100%19,20 ,21,22. With regard 
to the optimal method to identify the SLNs, it has 
been demonstrated that the combined method – blue 
dye injection and radionuclide (Technetium 99m) is 
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associated with the highest IR and namely 97% com-
pared to blue dye alone or radionuclide, alone each of 
them offering an IR of 96% 23.

The FNR of the SLNs after NAC in locally ad-
vanced BC was estimated at around 6%23.When it 
comes to the histologic methods used to establish the 
status of the SLNs, it seems that the immunohisto-
chemical staining with anti – cytokeratin antibodies 
has a better sensitivity in detecting both microme-
tastases compared to the classical hematoxylin and 
eozin (H&E) staining24. The reported FNR using 
only H&E or immunohistochemistry combined with 
H&E were 11% and 4%, respectively25.

Furthermore, the negative predictive value and 
sensitivity of the concept of SLN biopsy range be-
tween 67-100% and 50-100%, respectively26. All of 
the above presented percentages strengthen the hy-
pothesis that the concept of SLN biopsy is a safe and 
feasible method to stage the axillary LN after the 
completion of the NAC. However, there are still con-
cerns regarding the implementation of this method 
after NAC, especially in locally advanced BC. The 
appliance of the NAC before SLN causes extensive 
fibrosis in the lymphatic channels, as well as necrosis 
in the tumor and adjacent LNs, two processes which 
impair the identification techniques of the SLN (lym-
phatic mapping) and results in a lower IR and a high-
er FNR27.

In the case of early-stage BC women who need to 
receive NAC, the rates obtained for identification of 
the SLN and its false negativity appear to be more fa-
vorable compared to locally advanced BC and namely 
97.4% and 5.9%, respectively28. Moreover, similar to 
the recent results presented by Classe et al18 at the 
Saint Antonio Breast Cancer Symposium 2016, that 
the performance of the SLN after NAC is associated 
with a lower recurrence rate, not significantly differ-
ent from that reported after performing complete 
ALND29.

The guidelines published by the American 
Society of Clinical Oncology (ASCO) support the 
use of SLN biopsy after the NAC in women with ini-
tially negative nodes, but emphasize the importance 
of the lack of sufficient strong data supporting the 
implementation of the SLN after NAC14. This lack 
of sufficient data refers to the confirmation of mi-
crometastases in the SLN at the moment of evalua-
tion performed after the NAC. In these cases, as well 
as in the presence of isolated malignant cells in the 
axillary LNs, some data recommend to not undergo 
an ALND30,31. However, other reports strongly em-
phasize the need to consider a SLN as tumoral when 
a malignant cell is identified, regardless of its size32. 
However, there are no precise recommendations with 

regard to the therapeutic course when micrometasta-
ses are identified in the SLNs.

In the particular situation of progression of the 
tumor during NAC, which has been appreciated to 
appear in less than 5% of cases, the chemotherapy 
should be interrupted and further proceeded with 
either surgery (if the tumor is operable) through 
lumpectomy or mastectomy or second-line chemo-
therapy if the tumor is not operable followed by sur-
gery and radiotherapy33.

CONCLUSIONS

The most recent results with regard to the ef-
ficacy of the SLN biopsy after the NAC in women 
with initially no evidence of involved axillary LNs, 
and namely the IR and FNR of the SLN after NAC, 
as well as the survival outcomes – overall and dis-
ease-free survival after a period of follow-up (35.8 
months in the recent trial presented at the San 
Antonio Symposium 2016 by Classe J-M et al – 
GANEA 2 trial) showed that the SLN biopsy is accu-
rate to be performed after the NAC. However, there 
are still many issues which need to be clarified. One 
of these would be the therapeutic approach of the 
axilla if micrometastases are identified in the SLN 
after NAC.
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