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Abstract

Purpose: Breast cancer is the most common cancer among women in France. Axillary lymph 
node invasion has a major prognostic impact. The aim of this study was to evaluate the risk and 
predictive factors of the rate of lymph node invasion in breast cancer with axillary involvement.

Methods: A retrospective study was conducted at the Lorraine Cancer Institute between 1 
January 2014 and 31 December 2015. It included patients with breast cancer who underwent 
breast surgery associated with ALND (either immediately in case of positive FNAC, or secondarily 
in case of positive SLNB).

Results: In total, 194 patients were included. 99 underwent SLNB and ALND after (Group 1), 95 
had a positive node in the FNAC and underwent ALND (Group 2). Multivariate analysis shown that 
only age at diagnosis (RR 2.79 [1.27; 5.74]), ultrasound tumor size (RR 2.97 [1.20; 7.64]), LVSI (RR 
1.88 [1.07; 2.74]), multifocality (RR 2.27[1.35; 5.41]) and high histological grade (RR 3.38 [1.45; 
9.74]) were significantly associated with a high axillary involvement. There was a 1.28% recurrence 
rate at 5 years in Group 1, compared with 28.21% recurrence rate at 5 years in Group 2 (p<0.001).

Conclusion: Age, tumor size (on ultrasound), lymphovascular invasion, multifocality and 
histological grade are risk and predictors factors of the rate of lymph node invasion. Preoperative 
positive FNB have a greater degree of lymph node involvement and a worse overall and progression-
free survival than patients whose lymph node involvement was discovered at the time of the SLNB.
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Introduction

In France, breast cancer is the leading cancer in women with 
approximately 58,500 new cases each year. It is also the main 
cause of death by cancer in women, with 12,146 deaths per year 
[1,2].

Axillary lymph nodes are frequently the first area of invasion 
and have in patients a major prognostic impact. The 5-year sur-
vival for patients with breast cancer without axillary involvement 
is 98.8%, whereas survival for patients with axillary involvement 
is 85.8% [3].
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Lymph node status must be assessed at diagnosis, at the same 
time as the breast examination. The clinical examination should 
be associated with an imaging examination. In most cases, an 
axillary ultrasound is preferred. In case of suspicious adenopathy, 
a Fine Needle Aspiration Cytology (FNAC) or a lymph node biopsy 
should be performed [4].

Breast and axillary examination are classified using the TNM 
classification. The treatment is adapted according to this. At pre-
sent, for TNM T1 and T2 breast tumors, in addition to the breast 
surgery, a Sentinel Lymph Node Biopsy (SLNB) is performed in 
the absence of suspicious adenopathy or in the case of negative 
axillary biopsy. In some cases, it is also possible to perform a SLNB 
for small T3 and T4b tumors, after discussion in a multidisciplinary 
meeting [5].

In case of lymph node invasion and several suspicious lymph 
nodes involvement, the surgical treatment consists of an Axilla-
ry Lymph Node Dissection (ALND), performed in addition to the 
breast procedure. This method presents more complications such 
as infections, lymphoceles, reduction of brachial mobility, chronic 
pain and lymphedema [6,7].

Since 2022 the French recommendations allow a SLNB only ap-
proach to be performed in the absence of suspicious adenopathy, 
or a single lymph node metastasis, if the ACOSOG Z0011 [8] crite-
ria are met [5].

In addition, several studies have shown that performing a SLNB 
alone has a similar prognosis in terms of survival and disease 
control as performing an ALND alone or as an adjunct in T1 or T2 
stage disease [8-10].

At the time of this therapeutic decrease, it is important to 
know if there are risk factors and predictive factors of lymph node 
invasion. This could allow, for cases with a high risk of axillary in-
volvement, to propose an intraoperative examination at the time 
of the SLNB or an ALND from the outset in order to avoid a surgi-
cal recovery.

In this context, the aim of this study was to highlight the risk and 
predictive factors of the rate of lymph node involvement in breast 
cancer in patients with positive axillary FNAC and positive SLNB.

Material and methods

Data were retrieved retrospectively from the Hospital Data-
base of the Department of Surgical Oncology at the Lorraine Can-
cer Institute, France, between 1 January 2014, and 31 December 
2015.

Inclusion criteria

Women diagnosed with breast cancer, classified cT1 to cT3, 
cN0 or cN, and who underwent breast surgery associated with 
ALND (either immediately in case of positive FNAC, or secondarily 
in case of positive SLNB), between January 1, 2014 and December 
31, 2015 were included. They are classified in two groups: Group 
1 corresponds to patients who underwent SLNB and ALND after. 
Group 2 corresponds to patients who had a positive node in the 
FNAC and who underwent ALND at the outset.

Patients who received neoadjuvant chemotherapy and pa-
tients for whom preoperative workup data were unavailable were 

excluded. The exclusion criteria were T4 classified tumors, ductal 
carcinoma in situ, men, metastatic lesions, breast or axillary re-
currence, and patients treated with neo-adjuvant chemotherapy 
or with unavailable preoperative workup.

Population characteristics

To determine predictive factors associated with node invol-
vement, demographic and histological data were evaluated for 
each patient: age, weight, height, carcinological history, BRCA 
mutation, clinical stage T and N, tumor size, multifocality in the 
breast, type of surgery [Breast-Conserving Surgery (BCS) or total 
mastectomy, SLNB, ALND], final histological results [tumor size, 
histological type, Scarff-Bloom-Richardson (SBR) grade, Ki67 rate, 
estrogen and progesterone receptors, HER2 status], presence of 
Lymphovascular Space Invasions (LVSI), number of involved lymph 
nodes and the presence of extracapsular effraction. Immunohis-
tochemical classification subtypes of breast cancers were defined 
as Luminal A (estrogen and progesterone receptors >10%, Ki67 
≤20% and negative HER2 immunohistochemical staining) Luminal 
B (estrogen receptor >10% and progesterone receptors <10% or 
Ki67>20%), basal-like (estrogen and progesterone receptors <10% 
and negative HER2 immunohistochemical staining) and overex-
pressed HER2 (HER2 immunohistochemical staining +++ or ++ and 
amplified in situ hybridization).

Data were collected from patients diagnosed in 2014 and 2015 
to have data also on postoperative treatments and follow-up. The 
absence or presence of treatments such as chemotherapy, radio-
therapy and hormonotherapy were collected. We also looked for 
local, regional, and distant relapses, and if the patient had died 
and on what date.

Axillary examination, lymph node surgery and histological 
analysis

Each patient had bilateral mammography and breast ultra-
sound at the time of initial management. An AUS was performed 
systematically during the initial workup. These investigations 
were carried out by four expert radiologists. A lymph node was 
classified as suspect in case of increased lymph node size, cortical 
thickening (>3 mm), cortical hypo echogenicity or loss of fatty hi-
lum and the AUS result was given as positive.

All patients with an axillary node suspected of a secondary lo-
cation had a FNAC using a 21G fine needle. The FNAC result was 
qualified as positive when lymph node cytology was found to have 
metastatic involvement. In these cases, ALND was performed; 
otherwise, the patient was eligible for a SLNB. The presence of iso-
lated tumor cells (i+) in the axilla was considered as negative (N0).

Except when there were axillary lesions (N+), an ALND was per-
formed without SLNB procedure in cases of multifocality (when 
2 tumor foci were more than 5 cm apart), multicentricity (2 foci 
located in 2 different quadrants or when there were more than 2 
foci) after validation in a multidisciplinary meeting.

The patients in our study did not benefit from it, but since 
2022, it is possible to avoid ALND if the ACOSOG criteria are met 
in French recommendations [5,8]. They are defined as: 

-	 The possibility of performing a SLNB if there is the presence of 
a single suspicious node on ultrasound and positive FNAC for 
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cT1-T2, cN0 tumors, in case of conservative surgical treatment 
and associated systemic adjuvant therapy.

-	 The possibility of not performing additional ALND in the case 
of a SLNB finding 1 or 2 macrometastatic nodes without cap-
sular invasion, in cT1-T2, cN0 tumors that have benefited from 
conservative surgical treatment and where systemic adjuvant 
treatment is indicated.

The Overall Survival (OS) was evaluated from the date of sur-
gery to the date of death or last follow-up, and reported at three 
and five years. The Progression Free Survival (PFS) was evaluated 
from the date of surgery to the date of documented disease pro-
gression or recurrence assessed on cross-sectional imaging.

Statistical analysis

Quantitative parameters were described as mean and standard 
deviation or by median and Interquartile Range (IQR) and qua-
litative parameters as frequency and percentage. Patients’ cha-
racteristics at surgery were compared between the two groups 
with paired sample Student t-test or paired sample Wilcoxon test 
or Mac Nemar test in order to take into account the matching 
and paired differences were computed. Multivariate logistic re-
gression was performed for each prognostic factor and parame-
ters with a p value of less than 0.1 were introduced in a multi-
variate logistic regression with backward selection. Results were 
expressed as the odds ratio and 95% confidence. Interval OS and 
PFS were described by the Kaplan Meier method and compared 
by univariate Cox. For multivariate analysis, the primary outcome 
chose, was axillary burden. High axillary burden was defined by 
more than 3 positive lymph nodes. Significance level was set at 
5%. The analyses were performed with STATA software version 
14.0 (Stata Corp, College Statio, TX, USA).

Results

205 patients were initially included in this study. 4 patients 
were excluded because of lack of data on axillary ultrasound. 89 
patients had no suspicious adenopathy clinically or by ultrasound. 
Of these, 4 were excluded for first ALND. 112 patients underwent 
FNAC for suspicious lymph nodes. Of these, 95 received an ALND 
because of the pathological nature of the FNAC, 14 received a 
SLNB because the FNAC was negative, and 3 were excluded be-
cause they received a primary ALND despite a negative axillary 
FNAC. These data are shown in the flowchart (Figure 1).

Figure 1: Flowchart of axillary lymph node treatment.
AUS: Axillary Ultrasound; SLNB: Sentinel Lymph Node Biopsy; 

ALND: Axillary Lymph Node Dissection; FNAC: Fine-Needle Aspira-
tion Cytology.

Table 1 details the demographic, clinical and surgical characte-
ristics. 99 patients were included in the Group 1. 95 patients were 
included in the Group 2. Patients in Group 1 were significantly 
younger, with a mean age at diagnosis of 57.9 years, compared 
with the Group 2 with a mean age of 62.5 years (p=0.011). The 
body mass index was also significantly higher in the Group 2 than 
in Group 1 with a mean BMI of 27.7 kg/m2 vs. 26.01 kg/m2 (p= 
0.0440).

There was a significant difference in clinical tumor size between 
the two groups (p=0.005). Indeed 37.2% of the tumors were not 
palpable in Group 1, against 20.5% in the Group 2. 41% of the 
tumors were <2 cm in Group 1 versus 35% in Group 2 while 20.5% 
of the tumors were between 2 and 5 cm in Group 1 versus 37.6% 
in Group 2. Also, for T3 tumors with 1.3% for Group 1 versus 6.8% 
for Group 2. There was also a significant difference in mean size 
between the two groups on ultrasound, with a tumor size of 13.7 
mm for Group 1 versus 22.7 mm for Group 2 (p<0.001).

The cN status shows a significant difference since 29.9% of the 
patients in Group 2 have at least one palpable adenopathy com-
pared to Group 1 which represents 5.1% (p<0.001).

Table 1: Demographic, clinical and surgical characteristics.

Group 1
(n=99)

Group 2
(n=95)

p-Value

Age (mean, SD) (years) 57.86(1.26) 62.49(1.21) 0.011

Body mass index (mean, SD) (kg/m2) 26.06(5.05) 27.69(5.75) 0.044

BMI > 25 kg/m2 56.41% 63.25% 0.339

Personal history of cancer 11.1% 10.4% 0.986

Right breast 46.15% 60.44 % 0.248

cT stage 0.005

cT0 37.18% 20.51%

cT1 41.03% 35.04%

cT2 20.51 % 37.61 %

cT3 1.28% 6.84 %

Localization 0.212

Outer quadrants 65.38% 72.65%

Inner quadrants 28.21% 22.22%

Central 6.41% 5.13 %

cN stage <0.001

cN0 94.87% 70.09 %

cN1 5.13 % 29.91%

BRCA mutation 1.28 % 2.56 % 0.536

Multifocality in the breast 12.82% 25.64% 0.030

ACR classification <0.001

3 7.69% 4.27%

4 34.62% 21.37%

5 57.69 % 74.36 %

Tumoral size in echography (mean, 
SD) (mm) 

13.85 (6.63) 20.58 (11.58) <0.001

Breast-conserving surgery 87.18 % 47.86 % <0.001

Total mastectomy 12.82 % 52.14 % <0.001
SD: standard deviation, cT clinical tumor size classification, cN clinical 

node presence classification, ACR American College of Radiology.
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Laterality, quadrant, personal history of cancer, or BRCA muta-
tion did not show significant differences between the two groups. 
Patients had more multifocal breast cancers in Group 2 than in 
Group 1(25.6% vs 12.8%) (p=0.030).

In Group 2, the majority of patients were treated by total mas-
tectomy (52.14%) in contrast to Group 1(12.82%) (p<0.001).

Final histological characteristic 

Concerning the histological results (Table 2), there was no 
significant difference in the histological type between the two 
groups (p=0.453). Invasive ductal carcinoma represented the ma-
jority of lesions found (about 80% in both groups). 

There was a difference in terms of histological grade (p<0.001), 
with a majority of grade 2 in Group 1 (53.85% vs 43.59%) and 
more grade 3 in Group 2 (47.86%) compared to the GS group 
(17.95%).

Ki67 also differed between the two groups (p<0.001): 21.79% 
of the tumors in Group 1 had a Ki67<10% versus 11.11% for Group 
2, between 10 and 30% were found in 67.95% of 

the tumors in Group 1 and 52.14% in Group 2. There are more 
tumors with a Ki>30% in Group 2 than in Group 1 (36.75% vs 
10.26%).

5.13% of tumors in Group 1 did not have estrogen receptors, 
compared to 14.53% in Group 2 (p=0.038). 17.95% of tumors 
in Group 1 did not have progesterone receptors, compared to 
32.48% in Group 2 (p=0.025). There was a higher HER2 overex-
pression in Group 2 than in Group 1 but without significant dif-
ference (16.24% vs. 7.69%) (p=0.080). There was no significant 
difference for triple-negative tumors or in biomolecular classifi-
cation (p=0.232).

There was also a difference in pT stage with 69.23% of pT1 can-
cer in Group 1 versus 40.17% in Group 2, 30.77% of pT2 cancer in 
Group 1 versus 51.28% in Group 2. We find 8.55% of pT3 cancer 
in Group 2. This difference was also found in the mean size of the 
lesion, with a significantly larger size in Group 2 (27.46 mm) com-
pared to Group 1 (17.15 mm) (p<0.001).

Axillary involvement

As shown in Table 3, at the axillary level, there was an average 
of 18 nodes in Group 2 and 14 in the Group 1 (p<0.0006). There 
was an average of 2.2 positive nodes in Group 1, compared with 
5.1 in Group 2 (p<0.001). There were more than 3 positive nodes 
in 54.70% of cases in Group 2 versus 21.70% in Group 1 (p<0.001). 
Group 2 also had more capsular effraction (69.23%) than Group 1 
(30.77%).

In both groups, only macrometastases were found in the ALND. 
78.78% of the patients in Group 1 had no other positive nodes in 
the ALND. The axillary tumor size was larger in Group 2 with an 
average of 16.89 mm compared to an average of 11.27 mm in 
Group 1.

The pN stage differed significantly with 91% of pN1 in Group 1, 
compared to 55.6% in Group 2 (p<0,001). While only 9% of pN2 
and pN3 stage was found in Group 1, 44.4% of pN2 and pN3 stage 
was found in Group 2. 

Table 2: Final histological characteristics:

Group 1
(n=99)

Group 2
(n=95)

p-Value

Size of infiltrative lesions 
(mean, SD) (mm)

17.15 (7.29) 27.46 (20.95) <0.001

Tumor localization 0.212

Outer quadrants 58.59% 69.81%

Inner quadrants 27.27% 19.81%

Central 12.12% 10.38%

Multifocality 18.31% 25.97% 0.214

Histological type 0.453

Invasive ductal carcinoma 78.21% 82.05 %

Invasive lobular carcinoma 14.10% 8.55 %

Other 7.69 % 9.40 %

LVSI 30.77% 46.15 % 0.032

Final histological grade <0.001

1 28.21 % 8.55%

2 53.85 % 43.59 %

3 17.95% 47.86%

Ki-67 rate (%) <0.001

<10 21.79 % 11.11 %

10-30 67.95% 52.14 %

>30 10.26 % 36.75%

ER negative status 5.13% 14.53% 0.038

PR negative status 17.95 % 32.48% 0.025

Overexpression of HER2 7.69% 16.24% 0.080

Triple negative 3.85% 7.69% 0.121

Biomolecular classification 0.232

Luminal A 82.05% 66.67 %

Luminal B 6.41 % 9.40 %

Overexpressed HER2 7.69 % 16.24%

pT stage <0.001

pT1 69.23% 40.17%

pT2 30.77% 51.28%

pT3 0% 8.55%

Multivariate analysis shown that only age at diagnosis (RR 2.79 
[1.27; 5.74]), ultrasound tumor size (RR 2.97 [1.20; 7.64]), LVIS (RR 
1.88 [1.07; 2.74]), multifocality (RR 2.27[1.35; 5.41]) and high his-
tological grade (RR 3.38 [1.45; 9.74]) were significantly associated 
with a high axillary involvement.

SD: standard deviation; LVSI: lymphovascular space invasion; ER: es-
trogen receptor; PR: progesterone receptor; pT: histologic tumoral clas-
sification.
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Table 3: Axillary involvement

Group 1  
(n=99)

Group 2
(n=95)

p-Value

Number of positive nodes (mean, SD) 2.21 (0.26) 5.14 (0.26) 0.0001

>3 positive nodes 21.79% 54.70% <0.001

Number of axillary nodes (mean, SD) 14.82 (0.71) 18.14 (0.62) 0.0006

Extracapsular effraction 30.77 % 69.23 % <0.001

Size of axillary tumor (Mean, SD) (mm) 11.27 (0.84) 16.89(0.90) <0.001

pN stage <0.001

pN1 91.03% 55.56%

pN2+3 8.97% 44.44%

ACOSOG (1) 60.26% 27.35% <0.001

Post-operative chemotherapy 53.85% 73.50% 0.005

ACOSOG

According to the ACOSOG criteria and the 2022 French recom-
mendations, in this study, 60.26% of patients in group 1 would not 
have had ALND and 27.35% in group 2 would have been treated 
by SLNB.

Adjuvant treatment and survival

In Group 1, 53.85% of patients received postoperative chemo-
therapy compared to 73.50% in Group 2 (p=0.005). There was no 
difference in treatment with radiotherapy and hormone therapy 
between the two groups.

There was a significant difference in progression-free survival 
between the two groups (Graph 1). Indeed, there was a 1.28% 
recurrence rate at 5 years in Group 1, compared with 28.21% re-
currence rate at 5 years in Group 2 (p<0.001). There was also a 
significant difference in overall survival between the two groups 
(Graph 2)). Overall survival at 5 years was 97.44% in Group 1 ver-
sus 82.05% in Group 2 (p=0.001).

Graph 1: Progression-free Survival (p-Value<0,001).

5-year recurrence rate: (SLNB+ ALND): 1.28%, (FNAC + ALND) : 
28.21% (p<0,001).

PFS: Progression Free Survival; SLNB: Sentinel Lymph Node bio-
psy; ALND: Axillary Lymph Node Dissection; FNAC: Fine Needle As-
piration Cytology.

Graph 2: Overall survival (p-Value<0,0018).

5-year survival rate: Group 1: 97.44%, Group 2: 82.05 (p= 0,001).

OS: Overall Survival; SLNB: Sentinel Lymph Node Biopsy; ALND: 
Axillary Lymph Node Dissection; FNAC: Fine Needle Aspiration Cy-
tology.

Discussion

Axillary involvement in breast cancer is a major prognostic fac-
tor. Indeed, the 5-year overall survival rate for patients with can-
cer without axillary involvement is 98.8% and drops to 85.8% for 
patients with lymph node involvement [3,11].

Our study shown that patients with preoperative positive fine 
needle biopsy have a greater degree of lymph node involvement 
and a worse overall and progression-free survival than patients 
whose lymph node involvement was discovered at the time of the 
SLNB.

In our study, we shown that higher age is a risk factor for lymph 
node invasion. Nevertheless, there is a discrepancy with several 
articles that find, for Ding et al. [12] and Moosavi et al. [13], that 
younger age is more often associated with aggressive cancers and 
with a higher risk of lymph node invasion, and Xie et al. [14] that 
find similarities with our work, with a higher rate of lymph node 
invasion in older patients.

 On the radiological evaluation, it has also been noted that the 
larger the tumor on ultrasound, the greater the risk of lymph node 
invasion. Ding et al. [12], Moosavi et al. [13], Malter et al. [15], 
Mohammed et al. [16] and Costa et al. [17], comparing patients 
with and without axillary involvement, also show that tumor size 
is a risk factor for lymph node involvement in breast cancer. In 
our study, we shown that beyond the risk of lymph node invasion, 
tumor size is also a risk factor for the rate of lymph node invasion.

At the histological level, we noted that the presence of lympho-
vascular invasion is also a risk factor for the rate of lymph node 
invasion, with a higher number of lymph nodes affected. Moosavi 
et al. [13], Malter et al. [15] and Costa et al. [17] find data similar 
to our work, namely that lymphovascular invasion of the breast 
tumor has an impact on the risk of lymph node invasion.

It is highlighted that a high histological grade is also a risk fac-
tor for the rate of lymph node invasion. Ding et al. found results 
[12] similar to ours. 

Regarding multifocal character, many previous studies, as Bo-
ros et al. [18] and Coombs et al. [19] have shown that multiple 
breast carcinomas are associated with a higher risk of axillary 

SD: standard deviation; pN: histologic node classification; ACOSOG: Alli-
ance for Clinical Trials in Oncology.
(1)Rate of patients who would not have received ALND according to 
ACOSOG criteria.
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lymph node metastases, our study goes further by finding that 
multifocal character will also be associated with a higher rate of 
lymph node invasion in affected patients.

Orsaria et al. [20] suggests that, progesterone and estrogen 
receptors and HER2, as the main risk factors for lymph node in-
vasion, differ with age and will have an effect on tumor size. This 
would imply that it is not directly age or tumor size that would be 
predictive of lymph node invasion but rather these three factors: 
ER, PR and HER2 status. In our study, although in univariate ana-
lysis, these hormonal factors and HER2 status appear to be risk 
factors for lymph node invasion, these factors are not significantly 
different between the two groups in multivariate analysis.

Verheuvel et al. [21] and Farrel et al. [22] showed that a posi-
tive preoperative axillary ultrasound has a worse prognosis and 
is a risk factor for greater lymph node invasion than in the event 
of discovery of lymph node invasion on the SLNB. Our study is 
consistent with these results since there is a worse lymph node 
invasion in group 2.

Our study has some limitations as it is a single-center, retros-
pective study with a limited number of inclusions and without 
randomization, which limits its efficiency. Nevertheless, all these 
data came from patients treated in an expert center, with a homo-
geneity of the examinations at the time of diagnosis and manage-
ment. In addition, the two compared groups belong to patient po-
pulations with axillary involvement, so it is difficult to extrapolate 
our results to patients with node-negative breast cancer patients.

However, there are few studies that studying the risk and 
predictive factors for the degree of lymph node invasion in pa-
tients with axillary involvement, which makes our article relevant. 
Moreover, our study shows that 54% of patients with suspected 
adenopathy with positive FNB had more than 3 lymph nodes af-
fected during the ALND. This suggests caution in performing a 
SLNB in patients with a “single” node invasion on FNB according 
to the ACOSOG criteria. Nevertheless, due to the retrospective 
nature of the data collected, the number of suspicious nodes on 
ultrasound is not well described. Indeed in 2014 and 2015, as the 
ACOSOG criteria were not yet applied, the pertinence of knowing 
the number of suspicious nodes was reduced. This limits us in 
knowing what proportion of patients, who had a positive FNB and 
then an ALND in our study, could have had a SLNB and would have 
been underestimated.

However, the role of ALND is increasingly disputed. As noted 
in our study, a majority of patients with positive nodes found by 
SLNB have no other nodes affected by ALND. Furthermore, with 
the improvement of adjuvant treatments, the rate of axillary re-
currence remains low in patients who have not benefited from a 
positive SLNB, without ALND [23]. Our results are an additional 
argument in the therapeutic decrease of ALND.

Conclusion

In conclusion, our study has shown that age, tumor size (on ul-
trasound), lymphovascular invasion, multifocality and histological 
grade are risk and predictors factors of the rate of lymph node in-
vasion. These results could, if confirmed in a new prospective stu-
dy, eventually allow patients with affected SLNB but belonging to 
a low-risk group, to avoid ALND and thus complement the already 
known ACOSOG Z0011 and French recommendations criteria.

Statements & Declarations: The authors declare that no funds, 
grants, or other support were received during the preparation of 
this manuscript. 

The authors have no relevant financial or non-financial inte-
rests to disclose.

Ethical approval: According to French regulation, patients 
were informed of the researches performed and did not express 
opposition. The study was authorized by the Internal Scientific 
Committee and

Ethical Board of the Institut de Cancérologie de Lorraine (05-
2019).

References

1.	 H Sancho-Garnier, M Colonna. [Breast cancer epidemiology], 
Presse Medicale Paris Fr. 1983 48 (2019) 1076-1084. https://doi.
org/10.1016/j.lpm.2019.09.022.

2.	 F Bray, J Ferlay, I Soerjomataram, RL Siegel, LA Torre, et al. Glo-
bal cancer statistics 2018: GLOBOCAN estimates of incidence and 
mortality worldwide for 36 cancers in 185 countries, CA. Cancer J. 
Clin. 2018; 68: 394-424. https://doi.org/10.3322/caac.21492.

3.	 JM Chang, JWT Leung, L Moy, SM Ha, WK Moon. Axillary Nodal 
Evaluation in Breast Cancer: State of the Art, Radiology. 2020; 295: 
500-515. https://doi.org/10.1148/radiol.2020192534.

4.	 J Hotton, J Salleron, P Henrot, J Buhler, L Leufflen, et al. Pre-ope-
rative axillary ultrasound with fine-needle aspiration cytology 
performance and predictive factors of false negatives in axillary 
lymph node involvement in early breast cancer, Breast Cancer Res. 
Treat. 2020; 183: 639-647. https://doi.org/10.1007/s10549-020-
05830-z.

5.	 Cancers du sein - Recommandations et outils d’aide à la pratique, 
(n.d.). https://www.e-cancer.fr/Professionnels-de-sante/Recom-
mandations-et-outils-d-aide-a-la-pratique/Cancers-du-sein (ac-
cessed July 27, 2022).

6.	 A Lucci, LM McCall, PD Beitsch, PW Whitworth, DS Reintgen, PW 
Blumencranz, et al. American College of Surgeons Oncology Group, 
Surgical complications associated with sentinel lymph node dis-
section (SLND) plus axillary lymph node dissection compared with 
SLND alone in the American College of Surgeons Oncology Group 
Trial Z0011, J. Clin. Oncol. Off. J. Am. Soc. Clin. Oncol. 2007; 25: 
3657-3663. https://doi.org/10.1200/JCO.2006.07.4062.

7.	 SA McLaughlin, MJ Wright, KT Morris, GL Giron, MR Sampson, 
et al. Prevalence of Lymphedema in Women With Breast Cancer 
5 Years After Sentinel Lymph Node Biopsy or Axillary Dissection: 
Objective Measurements, J. Clin. Oncol. 2008; 26: 5213-5219. 
https://doi.org/10.1200/JCO.2008.16.3725.

8.	 AE Giuliano, KV Ballman, L McCall, PD Beitsch, MB Brennan, et al. 
Effect of Axillary Dissection vs No Axillary Dissection on 10-Year 
Overall Survival Among Women With Invasive Breast Cancer and 
Sentinel Node Metastasis: The ACOSOG Z0011 (Alliance) Ran-
domized Clinical Trial, JAMA. 2017; 318: 918-926. https://doi.
org/10.1001/jama.2017.11470.

9.	 AE Giuliano, K Ballman, L McCall, P Beitsch, PW Whitworth, et 
al. Loco regional Recurrence After Sentinel Lymph Node Dissec-
tion With or Without Axillary Dissection in Patients With Sentinel 
Lymph Node Metastases: Long-term Follow-up From the Ameri-
can College of Surgeons Oncology Group (Alliance) ACOSOG Z0011 
Randomized Trial, Ann. Surg. 2016; 264: 413-420. https://doi.



www.journalononcology.org	 			         7

org/10.1097/SLA.0000000000001863.

10.	 AE Giuliano, KK Hunt, KV Ballman, PD Beitsch, PW Whitworth, et 
al. Axillary dissection vs no axillary dissection in women with in-
vasive breast cancer and sentinel node metastasis: A randomized 
clinical trial, JAMA. 2011; 305: 569-575. https://doi.org/10.1001/
jama.2011.90.

11.	 sect_04_breast.pdf, (n.d.). https://seer.cancer.gov/archive/
csr/1975_2016/results_merged/sect_04_breast.pdf (accessed 
October 7, 2022).

12.	 J Ding, L Jiang, W Wu. Predictive Value of Clinicopathological Cha-
racteristics for Sentinel Lymph Node Metastasis in Early Breast 
Cancer, Med. Sci. Monit. Int. Med. J. Exp. Clin. Res. 2017; 23: 4102-
4108. https://doi.org/10.12659/msm.902795.

13.	 SA Moosavi, A Abdirad, R Omranipour, M Hadji, AE Razavi, et al. 
Clinicopathologic features predicting involvement of non- sen-
tinel axillary lymph nodes in Iranian women with breast cancer, 
Asian Pac. J. Cancer Prev. APJCP 15 (2014) 7049-7054. https://doi.
org/10.7314/apjcp.2014.15.17.7049.

14.	 F Xie, H Yang, S Wang, B Zhou, F Tong, et al. A Logistic Regres-
sion Model for Predicting Axillary Lymph Node Metastases in Early 
Breast Carcinoma Patients, Sensors 12 (2012) 9936-9950. https://
doi.org/10.3390/s120709936.

15.	 W Malter, M Hellmich, M Badian, V Kirn, P Mallmann, et al. Fac-
tors Predictive of Sentinel Lymph Node Involvement in Primary 
Breast Cancer, Anticancer Res. 2018; 38: 3657-3662. https://doi.
org/10.21873/anticanres.12642.

16.	 AA Mohammed. Predictive factors affecting axillary lymph node 
involvement in patients with breast cancer in Duhok: Cross-sec-
tional study, Ann. Med. Surg. 2012; 44(2019): 87-90. https://doi.
org/10.1016/j.amsu.2019.07.011.

17.	 OF Costa, RB Castro, CV Oliveira, TVN Feitosa, JJ Alves, et al. Pre-
dictive factors of axillary metastasis in patients with breast cancer 
and positive sentinel lymph node biopsy, Rev. Col. Bras. Cir. 2017; 
44: 391-396. https://doi.org/10.1590/0100-69912017004014.

18.	 M Boros, S Voidazan, C Moldovan, R Georgescu, C Toganel, et al. 
Clinical implications of multifocality as a prognostic factor in breast 
carcinoma - a multivariate analysis study comprising 460 cases, Int. 
J. Clin. Exp. Med. 2015; 8: 9839-9846.

19.	 NJ Coombs, J Boyages. Multifocal and multicentric breast cancer: 
does each focus matter?, J. Clin. Oncol. Off. J. Am. Soc. Clin. Oncol. 
2005; 23: 7497-7502. https://doi.org/10.1200/JCO.2005.02.1147.

20.	 P Orsaria, A Grasso, R Carino, E Caredda, M Sammarra, et al. He-
terogeneous risk profiles among B3 breast lesions of uncertain 
malignant potential, Tumori. 2020; 106: 115-125. https://doi.
org/10.1177/0300891619868301.

21.	 NC Verheuvel, I van den Hoven, HWA Ooms, AC Voogd, RMH Rou-
men. The role of ultrasound-guided lymph node biopsy in axillary 
staging of invasive breast cancer in the post-ACOSOG Z0011 trial 
era, Ann. Surg. Oncol. 2015; 22: 409-415. https://doi.org/10.1245/
s10434-014-4071-1.

22.	 TPJ Farrell, NC Adams, M Stenson, PA Carroll, M Griffin, et al. The 
Z0011 Trial: Is this the end of axillary ultrasound in the pre-opera-
tive assessment of breast cancer patients?, Eur. Radiol. 2015; 25: 
2682-2687. https://doi.org/10.1007/s00330-015-3683-6.

23.	 JS Jeruss, DJ Winchester, SF Sener, EM Brinkmann, MM Bilimoria, 
et al. Axillary recurrence after sentinel node biopsy, Ann. Surg. On-
col. 2005; 12: 34-40. https://doi.org/10.1007/s10434-004-1164-2.


