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Is it always necessary to perform an axillary lymph node dissection on patients undergoing  neoadju-
vant therapy? Outcomes of a retrospective study

BACKGROUND: Some Trials have demonstrated that the rate of false negative results of a sentinel lymph node biopsy in
patients undergoing neoadjuvant chemotherapy is >10%. The aim of this study is to identify the predictive factors of a
pathologic complete response in the axilla in order to make a better choice between the performance of an axillary lym-
phadenectomy or the performance of a sentinel lymph node biopsy.
METHODS: All patients diagnosed with positive axillary lymph nodes and achieving a clinical complete response after a
neoadjuvant therapy were the object of our study. Radiologic, clinical and histopathological data were collected before
and after the neoadjuvant therapy. Data regarding surgery, post-operative period and follow-up were also collected.
RESULTS: Clinically negative lymph nodes were reported in 26 patients after they had received a neoadjuvant therapy
(59.09%, 26/44). 57.69% of patients, who were clinically cN0 after neoadjuvant therapy, were reported to have a
nodal disease on histological examination (pN+). Patients with a pathologic complete response in the axilla are more
likely to be Her2-positive (58.33% vs 3.13%, p<0.05) whereas a Luminal B phenotype is more frequently reported in
those patients with an incomplete response (62.5% vs 16.67%, p<0.05).
CONCLUSIONS: The possibility to detect patients with a lower risk of nodal disease before surgery may reduce the rate of
false negative results of sentinel lymph node biopsy in patients receiving a neoadjuvant therapy.
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the neoadjuvant therapy 1,2. In such cases, the most com-
mon clinical practice provides that an axillary lympha-
denectomy is to be performed anyway. Yet, over the last
years more and more Authors have been performing a
sentinel lymph node biopsy first and, just in case of a
positive result, the axillary lymphadenectomy3,4.
The advantages of a sentinel lymph node biopsy are evi-
dent. In fact, complications linked to axillary lympha-
denectomy can be disabling and lasting. There are, howe-
ver, some Trials which have demonstrated that the rate
of false negative results of a sentinel lymph node bio-
psy in patients undergoing neoadjuvant chemotherapy is
>10% 1. A reason for these data lies in either the pos-
sibility of a lymphatic pattern altered by chemotherapy
or the possibility that, while the sentinel lymph node
has achieved a complete pathologic response, other axil-
lary lymph nodes turn out to be still affected.
In order to reduce the rate of false negative results of a

Introduction

The state of axillary lymph nodes in patients suffering
from breast cancer is a highly important prognostic fac-
tor and it considerably influences the line of conduct in
therapy. At present, many patients affected by breast neo-
plasia spread to axillary lymph nodes receive a neoadju-
vant chemotherapy.  
40%-75% of patients diagnosed with lymph node neo-
plasm may achieve a complete remission at the end of
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sentinel lymph node biopsy, some Authors have made
some changes in the standard technique: it is possible
to use at the same time more than one modality of iden-
tification of this lymph node; moreover, it is possible to
mark with anatomical landmarks the pathological lymph
node under biopsy so as to remove it during surgery
even if it is not a sentinel lymph node 5.
The aim of this study is to identify the predictive fac-
tors of a pathologic complete response in the axilla in
order to make a better choice between the performance
of an axillary lymphadenectomy or the performance of
a sentinel lymph node biopsy in patients undergoing
neoadjuvant chemotherapy.

Methods

A retrospective study has been carried out on patients
undergoing surgery at the IRCCS Hospital “Centro di
Riferimento Oncologico della Basilicata” (Centre of
Oncological Reference in Basilicata), a clinical and
research centre devoted to oncology. All patients affec-
ted by breast carcinoma who had undergone surgery
after a neoadjuvant therapy from January 2010 and
December 2015 were enrolled. The patients diagnosed
with positive axillary lymph nodes (cN+) and achieving
a clinical complete response after a neoadjuvant the-
rapy were the object of our study. Inclusion criteria are
shown in Table I. 
Radiologic, clinical and histopathological data were col-
lected before and after the neoadjuvant therapy. Patients
were selected according to our inclusion criteria and data
regarding surgery, post-operative period and follow-up
were also collected.
The clinical response to neoadjuvant therapy was eva-
luated by comparing per- and post- therapy MR
Imaging. The pathologic response was classified as par-
tial or complete response; in case of partial response, the
component of fibrosis and residual neoplasia was indi-
cated. The histopathological study of biopsic samples
indicated the histological type, the expression of estro-
gen receptors (ER), progesterone receptors (PR), Ki-67
and HER2, the presence of micro or macro residual
disease, the number of recessed lymph nodes.
Categorical data were presented as frequencies and per-
centages and were analyzed by the Chi-squared test or
by the Fisher exact test. Continuous variables were pre-

sented as mean ± SD and were compared using Student
t-test or the Mann-Whitney test, as appropriate. All
tests were two-sided and differences were considered to
be significant for p < 0.05. Statistical analysis was
performed using SPSS (IBM® SPSS® Statistics v20.0;
IBM, Armonk, NY).
The study protocol was approved by the institutional
ethics committee which hold it unnecessary to have
further informed consent except for the one already
signed by patients before surgery, since it dealt with a
retrospective study.

Results

During the study period, 112 patients with breast neo-
plasia spreading to axillary lymph nodes were observed.
Among them, 44 patients respected our inclusion crite-
ria and were subjected to surgery after a neoadjuvant
therapy.
The demographic and clinical characteristics of patients
at the time of diagnosis are shown in Table II. 4/44
patients (9.09%) had T1 tumour; 40/44 patients
(90.91%) had >T1 tumour. Following our inclusion cri-
teria, all patients were reported to have a disease spread
to lymph nodes (N+) without distant metastases. They
all had completed the neoadjuvant chemotherapy sugge-
sted by the Department of Oncology.
A complete axillary lymphadenectomy, together with a
mastectomy (81.82%, 36/44) or partial resection
(18.18%, 8/44), was performed on all patients. The
histological features of neoplasia, the type of surgery and
the clinical outcomes are summarized in Table III.
Clinically negative lymph nodes were reported in 26
patients after they had received a neoadjuvant therapy
with a clinical response rate of 59.09% (26/44). A patho-
logic complete response with impossibility to identify
neoplasia on histological examination was observed in 2
patients. 
Then, we analysed the data considering the state of axil-
lary lymph nodes (pN0/pN+) on the histological exa-
mination of the specimen. Patients with clinically nega-

TABLE I - Inclusion criteria

Breast cancer

No distant metastasis (M0)
Positive axillary lymph nodes (cN+)
Neoadjuvant therapy
Potentially curative breast surgery
Complete follow-up

TABLE II - Patient characteristics at diagnosis

Patients [F/M] 44 [44/0]

Age 57.3y (range 38-82)

ASA score > 2 6/44 (13.64%)

Performance status > 2 5/44 (11.36%)

cT status T1: 4/44 (9.09%)
T2: 19/44 (43.18%)
T3: 11/44 (25%)
T4: 10/44 (22.73%)

cN0/cN+ 0/44

cM0/cM+ 44/0
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tive axillary lymph nodes (pN0) show also a more fre-
quent pathologic response (16.67% vs 0.00%, p=0.07)
in the breast and they incur partial breast resection more
frequently (33.33% vs 12.55%, p=0.18), even if it is not
statistically significant. Moreover, the rate of radical sur-
gery indicated as proportion of cases RO is tendential-
ly greater as well (100% vs 90.63%, p=0.55). 
According to our data, patients with clinically negative
lymph nodes (pN0) are precisely identified with the preo-
perative staging examinations: as a matter of fact, 91.67%
of patients pN0 were also reported as clinically cN0
before surgery. However, the predictive value of the test
is 42.31%, that is 57.69% of patients, who were clini-
cally cN0 after neoadjuvant therapy, were reported to
have a nodal disease on histological examination (pN+).
In our experience patients with a pathologic complete
response in the axilla are more likely to be Her2-posi-
tive (58.33% vs 3.13%) whereas a Luminal B phenoty-
pe is more frequently reported in those patients with an
incomplete response (62.5% vs 16.67%). Both differen-
ces are statistically significant with p<0.05.

Discussion

According to our data, 59.09% (26/44) of patients dia-
gnosed with a nodal neoplasia (cN+) show clinically
negative lymph nodes after neoadjuvant therapy (cN0)

but only 27.27% of patients (12/44) have a pathologic
complete response in the lymph nodes (pN0). These
patients are precisely identified with the preoperative sta-
ging. As a result, 91.67% of patients pN0 was also cN0.
However, the preoperative radiological staging is charac-
terized by 57.69% of false negative results and conse-
quently it is not an adequate test for the identification
of patients with pathologic complete response in the axil-
la. Our data demonstrate how patients with a patholo-
gic complete response in the axilla are more likely to be
Her2-positive (58.33% vs 3.13%, p<0.05) whereas a
Luminal B phenotype is more frequently reported in tho-
se patients with an incomplete response (62.5% vs
16.67%, p<0.05).
Over the years the surgical treatment of patients suffe-
ring from breast carcinoma has been characterized by a
lower invasiveness and an increasing attention to func-
tional and aesthetic outcomes. Extremely demolitive sur-
geries, such as Halsted’s mastectomy, which were perfor-
med in the past, have been abandoned; more and more
often surgeons employ techniques preserving skin, nip-
ple-areola complex and providing for immediate breast
reconstruction.
The increasing use of neoadjuvant therapy is part of this
path, reducing the amount of breast parenchyma which is
necessary to remove in order to obtain a radical surgical
resection (R0) of breast neoplasia. Moreover, the neoadju-

Table III - Outcomes

All Patients pN0 pN+ p-value 

N° of Patients 44 12/44 (27.27%) 32/44 (72.73%)

pT status pT0: 2/44 (4.55%)
pT1: 16/44 (36.36%)
pT2: 20/44 (45.45%)
pT3: 4/44 (9.09%)
pT4: 2/44 (4.55%)

pT0: 2/12 (16.67%)
pT1: 6/12 (50.00%)
pT2: 4/12 (33.33%)
pT3: 0/12 (0.00%)
pT4: 0/12 (0.00%)

pT0: 0/32 (0.00%)
pT1: 10/32 (31.25%)
pT2: 16/32 (50.00%)
pT3: 4/32 (12.50%)
pT4: 2/32 (6.25%)

0.07
0.30
0.50
0.56
1.00

cN status after neoadjuvant therapy cN0: 26/44 (59.09%)
cN+: 18/44 (40.91%)

cN0: 11/12 (91.67%)
cN+: 1/12(8.33%)

cN0: 15/32 (46.88%)
cN+: 17/32 (53.12%) 0.01

Histotype
Ductal
Others

37/44 (84.09%)
7/44 (15.91%)

11/12 (91.67%)
1/12 (8.33%)

26/32 (81.25%)
6/32 (18.75%)

0.65

Prognostic factors
Luminal A
Luminal B
HER 2-positive
Basal-like

10/44 (22.73%)
22/44 (50%)
8/44 (18.18%)
4/44 (9.09%)

2/12 (16.67%)
2/12 (16.67%)
7/12 (58.33%)
1/12 (8.33%)

8/32 (25%)
20/32 (62.5%)
1/32 (3.13%)
3/32 (9.37%)

0.70
0.01
<0.01
1.00

Surgery
Quadrantectomia
Partial resection

8/44 (18.18%)
36/44 (81.82%)

4/12 (33.33%)
8/12 (66.67%)

4/32 (12.5%)
28/32 (87.5%)

0.18

Radical resection
R0
R>0

41/44 (93.18%)
3/44 (6.82%)

12/12 (100%)
0/12 (0.00%)

29/32 (90.63%)
3/32 (9.37%)

0.55

Complete pathologic response 2/44 (4.55%) 2/12 (16.67%) 0/32 (0.00%) 0.07

N° of lymph nodes 26.32 ± 9.32 27.40 ± 7.20 25.97 ± 11.97 0.72
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vant therapy can also have effect on the axillary lymph
node disease. Similarly to breast resections, many Authors
perform a more limited axillary surgery in case of nodal
downstaging due to neoadjuvant chemotherapy 3.
As a consequence, the question under debate is the neces-
sity to perform a complete axillary lymphadenectomy on
a patient showing clinically unharmed lymph nodes after
neoadjuvant chemotherapy, even if neoplasia had already
spread to axillary lymph nodes since the beginning. Yet,
it is still necessary to do a reliable test in order to iden-
tify patients with a pathologic complete response in the
axilla.
Some Trials have evaluated the reliability of the senti-
nel lymph node biopsy within this subgroup of patients
and have demonstrated that the rate of false negative
results is 12,6% 1,5. Although this value is little higher
than the cut-off (10%) chosen by the Authors to reject
the hypothesis of the study, the validity of the techni-
que of the sentinel lymph node biopsy in patients under-
going neoadjuvant therapy has never been clearly called
into question. A thorough analysis of the data in
Literature, including the histological type of neoplasia,
has demonstrated that the rate of false negative results
in the sentinel lymph node is respectively 8% for HER2-
positive tumours, 15% for triple-negative and 45% for
ER-PR positive/HER2-negative 6. Other studies confirm
the link between the histological and hormonal features
of neoplasia and the possibility to achieve a pathologic
response in the axilla 9-14.
In order to minimize the rate of false negative results,
some Authors suggest removing not only the sentinel
lymph node but also the lymph nodes affected by the
disease before the neoadjuvant therapy. It is possible to
mark these lymph nodes before performing the neoadju-
vant chemotherapy so as to be able to identify and remo-
ve them during surgery. Such technique would allow to
reduce the rate of false negative results to 2-4% 7. As a
matter of fact, in case of partial pathologic response, it
is not possible to predict the lymph nodes that are still
affected by residual disease 8. 
In our opinion, a thorough preoperative study may con-
tribute to achieving better clinical outcomes in the
employment of the sentinel lymph node technique.  In
fact, by identifying the predictive factors of a pathologic
complete response in the axilla to the neoadjuvant the-
rapy, it is possible to perform a sentinel lymph node bio-
psy on patients with a lower “a priori” risk of nodal disea-
se in order to reduce the rate of false negative results. In
our experience, MR Imaging in the preoperative staging,
with its 57.69% of false negative results, has proven to
be an inadequate test. On the contrary, it has been
demonstrated that patients with a pathologic complete
response in the axilla are more likely to be Her2-positi-
ve (58.33% vs 3.13%, p<0.05) whereas patients with an
incomplete response are more likely to report a Luminal
B phenotype (62.5% vs 16.67%, p<0.05).
Our study has several limitations: it is a retrospective
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work based on the data of one single Centre so it was
not possible to carry out a study about numerousness.
In addition, our protocols do not provide for the perfor-
mance of a lymph node biopsy before neoadjuvant the-
rapy. In our opinion, further high-quality studies are
absolutely necessary to identify new predictive factors of
pathologic response in the axilla and to test the ones we
already have on a higher number of patients. 

Conclusion

The possibility to detect patients with a lower risk of
nodal disease before surgery may reduce the rate of fal-
se negative results of sentinel lymph node biopsy in
patients receiving a neoadjuvant therapy. Therefore, the
identification of predictive factors of nodal pathologic
response may allow the use of the sentinel lymph node
biopsy to a larger extent for these patients, taking into
account the unquestionable benefits of this technique.  

Riassunto

Lo stato dei linfonodi ascellari nei pazienti affetti da
tumore della mammella è un importante fattore pro-
gnostico ed influenza notevolmente la condotta terapeu-
tica. Il 40-75% dei pazienti che presentano alla diagno-
si linfonodi affetti da neoplasia possono andare incontro
ad una completa remissione clinica della malattia linfo-
nodale una volta completata la terapia neoadiuvante. In
questi casi la pratica clinica più diffusa prevede di ese-
guire comunque la linfadenectomia ascellare. Tuttavia
negli ultimi anni stanno aumentando gli Autori che ese-
guono la biopsia del linfonodo sentinella e, solo in caso
di positività di quest’ultima, la linfadenectomia ascella-
re. Esistono però alcuni Trial che hanno dimostrato che
il tasso di falsi negativi della biopsia del linfonodo sen-
tinella nei Pazienti sottoposti a chemioterapia neoadiu-
vante è > del 10%. Obiettivo di questo studio è cerca-
re di individuare i fattori predittivi di una risposta pato-
logica completa ascellare così da poter meglio indirizza-
re la scelta tra l’esecuzione della linfadenectomia ascella-
re o della biopsia del linfonodo sentinella nei Pazienti
sottoposti a chemioterapia neoadiuvante.
Sono stati considerati per l’arruolamento tutti i Pazienti
affetti da carcinoma mammario sottoposti ad intervento
chirurgico dopo terapia neoadiuvante fra Gennaio 2010
e Dicembre 2015. Oggetto del nostro studio erano i
Pazienti con positività clinica dei linfonodi ascellari al
momento della diagnosi (cN+) e che dopo terapia neoa-
diuvante presentavano una risposta clinica completa a
livello ascellare. Nel periodo di studio, 112 Pazienti giun-
ti alla nostra osservazione presentavano una neoplasia
mammaria con coinvolgimento dei linfonodi ascellari.
Tra questi Pazienti, 44 rispettavano i nostri criteri di
inclusione e sono stati sottoposti ad intervento chirurgi-

READ-O
NLY

 C
OPY 

PRIN
TIN

G P
ROHIB

ITED



B. Neola, et al.

296 Ann. Ital. Chir., 90, 4, 2019

co dopo terapia neoadiuvante. In tutti i Pazienti è sta-
ta eseguita una linfadenectomia ascellare completa, asso-
ciata ad una mastectomia (81.82% 36/44) o ad una rese-
zione mammaria parziale (18.18% 8/44). Secondo i
nostri dati, il 59.09% (26/44) dei Pazienti che alla dia-
gnosi presenta una neoplasia con coinvolgimento linfo-
nodale (cN+) mostra una negativizzazione clinica di que-
sti linfonodi dopo la terapia neoadiuvante (cN0) ma solo
il 27.27% dei Pazienti (12/44) ha una risposta patolo-
gica linfonodale completa (pN0). Questi Pazienti sono
individuati correttamente dalla stadiazione preoperatoria,
infatti il 91.67% dei Pazienti pN0 era anche cN0.
Tuttavia la stadiazione radiologica preoperatoria è carat-
terizzata dal 57.69% di falsi negativi e non è pertanto
un test adeguato per individuare i Pazienti con risposta
patologica completa a livello ascellare. I nostri dati dimo-
strano come i Pazienti con una risposta patologica ascel-
lare completa sono più probabilmente Her2-positive
(58.33% vs 3.13%, p<0.05) mentre quelli con una rispo-
sta incompleta presentano più frequentemente un feno-
tipo Luminal B (62.5% vs 16.67%, p<0.05).
La possibilità di riconoscere prima dell’intervento i
Pazienti con un minore rischio di malattia linfonodale
potrebbe ridurre il tasso di falsi negativi della biopsia del
linfonodo sentinella nei Pazienti sottoposti a terapia
neoadiuvante. Pertanto l’individuazione dei fattori pre-
dittivi di risposta patologica linfonodale potrebbe con-
sentire di adottare più estesamente la biopsia del linfo-
nodo sentinella in questi Pazienti con gli indubbi van-
taggi clinici che questa tecnica comporta.
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