
Abstract. Background/Aim: Recent years have seen a
considerable shift to a more conservative management of the
axilla in patients with positive axillary sentinel lymph nodes.
The aim of this study was to determine whether some breast
cancer patients with a preoperative ultrasound-guided needle
aspiration biopsy proven positive node could potentially be
spared an axillary lymph node dissection according to the
ACOSOG Z0011 trial criteria. Patients and Methods: A
retrospective review was performed involving 623 breast
cancer patients who underwent axillary lymph node
dissection after either ultrasound-guided needle aspiration
biopsy proven positive node or sentinel lymph node biopsy.
Results: Patients with fine needle aspiration biopsy-proven
positive node had worse prognosis and a higher nodal burden
(6.7 vs 1.9 nodes, p<0.001), compared to those with positive
sentinel lymph nodes. Conclusion: Patients with an
ultrasound guided needle aspiration biopsy proven positive
node are more likely to have tumor with more aggressive
pathological characteristics and a higher nodal burden than
those with a positive sentinel lymph node biopsy.

Despite the fact that knowledge on the molecular basis of
breast cancer is increasingly growing, the axillary lymph
node status still remains the most important prognostic factor
in early breast cancer (1) and surgical management of the
axilla continues to play an essential role in patients with
invasive breast cancer.

Sentinel lymph node biopsy (SLNB) represents nowadays
the gold surgical technique to identify axillary metastases in
clinically node-negative (cN0) patients, showing equivalent
outcomes compared to axillary lymph node dissection
(ALND) (2, 3). On the other hand, ALND is still
recommended to patients with metastasis in sentinel lymph
nodes as well as to those who have been diagnosed with
axillary lymph node metastases preoperatively (2, 3).

However, the involvement of axillary lymph nodes cannot be
reliably determined preoperatively using clinical examination
alone, and up to 45% of patients with clinically negative axilla
have nodal metastases (4). For this reason, in the last decade,
pre-operative ultrasound of the axilla is increasingly used to
identify suspicious axillary nodes. Nevertheless, the sensitivity
and specificity of ultrasound of the axilla are both moderate
when the technique is used alone, but they increase
considerably when combined with ultrasound-guided needle
biopsy (USNB) (5-8). Patients with axillary lymph node
metastases identified using USNB undergo ALND directly,
avoiding a significant number of unnecessary SLNB (9, 10).

During the last decade, the management of the axilla in
breast cancer patients has been increasingly progressing
towards a more conservative approach. In cases where SLNB
is positive for isolated tumor cells and for micrometastases,
ALND can be safely omitted because it does not improve
survival (11-14). Furthermore, the ACOSOG Z0011
randomized trial has demonstrated no difference in the loco-
regional breast cancer recurrence or overall survival in
women with cT1-T2 tumors and 1 to 2 positive sentinel
node(s) who did not undergo completion ALND compared
to control patients who received completion ALND (15-17).

An ongoing debate remains whether the findings of the
ACOSOG Z0011 trial can be applied to patients with
metastatic axillary disease identified using USNB. However,
recent studies have shown that these patients have a high
axillary nodal burden (18-20) and only a small number of
them would satisfy the Z0011 trial criteria and safely avoid
an axillary clearance.
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In the present study, we examined a large series of breast
cancer patients who underwent ALND for metastatic axillary
lymph nodes diagnosed both at preoperative USNB and at
SLNB. The principal objective of the present study was to
compare the axillary tumor burden in the two groups of
patients. The second one was to quantify the proportion of
patients with a USNB-positive axillary node who could
potentially be spared ALND according to the ACOSOG
Z0011 trial criteria and to identify any potential risk factors
of extensive node burden.

Patients and Methods
After approval by the institutional review board at Department of
Surgical Oncological and Oral Sciences, a retrospective analysis of
the medical records of a large series of patients with histologically
confirmed primary invasive breast cancer and positive axillary
lymph node, diagnosed by either USNB or SLNB, was conducted.
All patients were treated at our Division of Surgical Oncology from
January 2010 through August 2019. Excluding criteria involve: i)
patients with distant metastatic disease, ii) patients with recurrent
disease, iii) patients who did not undergo ALND because of isolated
tumor cells and micrometastases in sentinel lymph-nodes (SLN), iv)
patients who received neoadjuvant chemotherapy.

In all patients, the preoperative diagnosis of infiltrating breast
carcinoma was achieved by means of fine needle aspiration
cytology and/or by percutaneous core biopsy of the breast lesions,
under stereotactic or ultrasound control. Axillary staging was made
by means of both clinical and ultrasonography examination. If
suspicious axillary nodes where discovered, they were biopsied
using USNB. Criteria to define suspicious lymph nodes included: i)
cortical thickness ≥3 mm, ii) focal or eccentric cortical thickening
and iii) an abnormal or absent clear hilum.

SLN was localized using subdermal periareolar injection of
technetium-labeled human albumin performed the day before the
surgery. For the intraoperative identification of the SLN, a radio-
guided surgical probe was used. In the few cases where the radio-
guided surgical probe picked up a weak radiotracer signal, about 10
min before the beginning of surgery, a subdermal periareolar injection
of 0.5-0.8 ml of vital stain (1% isosulfan blue) was performed.

ALND included for each patient the dissection of all three levels
of axillary lymph nodes. The total number of nodes removed, the
number of positive nodes and the presence or absence of extranodal
extensions were recorded. Within the SLNB cohort of patients, the
total number of nodes removed was defined as the number of SLNs
excised in addition to the total number of nodes removed during the
subsequent ALND.  

Patient demographics, tumor size, tumor histology, tumor grade,
tumor multicentricity, hormone receptor subtype, Ki-67 proliferation
index (a Ki-67 positive in more than 20% of the cell population was
considered as a high proliferation index), HER-2 status, number of
positive nodes and presence or absence of extranodal invasion were
recorded.

The main tumor diameter was macroscopically measured on the
surgical resected specimen of the primary tumor and it was
confirmed at the microscopical observation. The histological grade
was assessed by using the Elston and Ellis score system (21). HER-
2 status was evaluated by IHC immunostaining on 3-μm thick
sections that were mounted on silane-coated slides using

HercepTest™ (Dako, Glostrup, Denmark). An antigen retrieval pre-
treatment was performed by three changes in 0.01 M citrate buffer
(pH 6.0) in a microwave oven at 750 W. Each immunostained
section was evaluated according to the ASCO/CAP 2018 Guidelines
for breast cancer (22). All the cases that were considered equivocal
(2+) were further assessed using the FISH test (pharmDx; Dako) in
three reference laboratories. Gene amplification was recorded when
the HER2:CEP17 signal ratio was >2.0.

In parallel sections that were obtained from the same tissue
blocks, Ki-67 antigen was unmasked by the previously cited retrieval
procedure. Ki-67 antiserum (clone MIB-1; w.d. 1:50; Dako) was
applied for 30 min at room temperature. The Ki-67 labeling index
(LI) was calculated as the mean percentage by counting the stained
nuclei of 1,000 tumor cells in three representative neoplastic fields.
All degrees of nuclear staining intensity were taken into
consideration. The median Ki-67 LI value (30%) was utilized as the
cut-off point to define low and high Ki-67 expression. 

Differences between the two groups were assessed using the χ2 test,
Fisher’s exact test and the Mann-Whitney U-test, where appropriate.
Values were considered statistically significant when p<0.05.
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Table I. Patient demographics and tumour characteristics.

Positive at USNB Positive at SLNB p-Value
(n=347) (n=276)

Mean age 64.5 54.6 0.015
(range=39-81) (range=37-79)

Tumour size (mm) 0.002
≤20 mm 74 (21.3) 105 (38.1)
20.1-50 mm 218 (62.8) 143 (51.8)
>50 mm 55 (15.8) 28 (10.1)

Histological type 0.251
Ductal infiltrating 225 (64.8) 199 (72.1)
Lobular infiltrating 54 (15.6) 36 (13.1)
Other 68 (19.6) 41 (14.8)

Tumour grade 0.005
Median G3 G2
G1 17 (4.9) 28 (10.1)
G2 118 (34.1) 131 (47.4)
G3 208 (59.9) 117 (42.4)
Unknown 4 (1.1)

Multicentricity 0.525
Yes 73 (21.0) 65 (23.6)
No 274 (79.0) 211 (76.4)

Lymphovascular invasion 0.810
Yes 211 (60.8) 171 (61.9)
No 136 (39.2) 105 (38.1)

Estrogen receptor status 0.001
Positive 258 (74.4) 251 (90.1)
Negative 83 (23.9) 25 (9.0)
Unknown 6 (1.7)

Ki-67 0.001
>20% 261 (75.2) 25 (9.0)
<20% 75 (21.6) 246 (89.1)
Unknown 11 (3.2) 5 (1.8)

HER-2 status 0.015
Positive 101 (29.1) 49 (17.8)
Negative 236 (68.0) 221 (80.1)
Unknown 10 (2.9) 6 (2.2)



Results

Our institutional breast cancer registry contained records for
1194 patients with invasive breast carcinoma treated from
January 2010 to August 2019. A total of 623 patients who
underwent preoperative axillary ultrasonography examination
were eligible for inclusion in the study. Among these, 347
(55.7%) proceeded to ALND after a USNB-proven positive
axillary lymph node, whereas 276 (44.3%), were confirmed
for ALND after a positive SLNB. Patient demographics and
tumor characteristics, summarized in Table I, show that the
women in the USNB-positive group were significantly older
compared to those of SLNB-positive group (p=0.015). A
comparison of pathological characteristics between the two
groups revealed that the patients in USNB-positive group had
worse prognostic factors, presenting larger tumors (p=0.002)
with a higher tumor grade (p=0.005), compared to those of the
SLNB-positive group. Similarly, the proportion of negative
estrogen receptors (p=0.001), HER-2 positive (p=0.015) and
Ki-67 positive in more than 20% of the cell population
(p=0.001) were greater in patients of the USNB-positive group
compared to the SLNB-positive group. Ductal infiltrating
carcinoma was the most common histological type in both
groups of patients (p=0.251). Lymphovascular invasion,
although more prominent in the USNB-positive group, did not
reach statistical significance (p=0.810).

Pathological findings in the SLNB-positive group are
summarized in Table II. The mean number of removed SLNs
was 3.1 (range=1-5), more than 65% of the patients had 1 or
2 positive SLN and about 30% presented extranodal extension.

The mean number of lymph nodes excised at ALND was
19.2 (range=7-39) in the USBN-positive group and 17.1

(range=8-26) in the SLNB-positive group, with no statistical
significance. Instead, a high statistical significance (p<0.001)
was registered with regard to the mean number of positive
nodes: 6.7 (range=2-21) in the USBN vs. 1.7 (range=1-9) in
the SLNB-positive group. Moreover, in the USNB-positive
group the number of patients with 4 or more positive nodes
and with extranodal invasion was significantly higher
(p<0.001), compared to the patients of the SLNB-positive
group (Table III). Nonetheless, it is worth noting how a large
number of patients (41.5%) in the USNB-positive group had
1 to 2 positive axillary lymph nodes, meeting the ACOSOG
Z0011 criteria to avoid an unnecessary ALND.

Table IV reports the correlation between the tumor
characteristics and the number of positive axillary lymph nodes
in USNB-positive group. Following the ACOSOG Z0011 trial
criteria, each of the characteristics was compared between the
two subgroups of patients, those with 1 to 2 positive nodes and
those with 3 or more positive nodes. Finally, potential
predictors of extensive axillary tumor burden were: i) a Ki-67
proliferation index positive in more than 20% of the cell
population and ii) a tumor diameter larger than 50 mm.

Discussion

The surgical management of the axilla in early stage breast
cancer patients has evolved quickly in recent years with the
goal of avoiding overtreatment to reduce morbidity and at same
time ensuring the oncological safety. The AMAROS trial
showed that axillary lymph node dissection and axillary
radiotherapy in patients with one positive sentinel node provide
excellent and comparable axillary control for T1-2 primary
breast cancer and no palpable lymphadenopathy, and that
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Table II. Pathology findings in SLNB-positive patients. 

Mean number (range)

SLNs removed 3.1 (1-5)
Positive SLNs 1.7 (1-3)
Lymph nodes excised at ALND 15 (7-26)
Metastatic lymph nodes at ALND 2.3 (0-9)

Number (%)

Macrometastases
1 lymph node 121 (43.8)
2 lymph nodes 59 (21.4)
≥3 lymph nodes 96 (34.8)

Extranodal invasion
Present 86 (31.1)
Absent 185 (67.1)
Unknown 5 (1.8)

SLNB: Sentinel lymph node biopsy; SLNs: sentinel lymph nodes;
ALND: axillary lymph node dissection.

Table III. Axillary nodes excised at ALND and positive nodal burden.

Positive at Positive at p-Value
USNB SLNB

(n=347) (n=276)

Mean number of excised nodes 19.2 17.1           0.35
Range 7-39 8-26             
Mean number of positive nodes 6.7 1.7          <0.001
Range 2-21 1-9              
Number of positive nodes             <0.001

Number (%) Number (%)      
1 61 (17.6) 121 (43.8)        
2 83 (23.9) 59 (21.4)         
3 39 (11.2) 37 (13.4)         
≥4 164 (47.2) 59 (21.4)         

Extranodal invasion             <0.001
Present 223 (64.2) 97 (35.1)         
Absent 124 (35.8) 179 (64.9)        

SLNB: Sentinel lymph node biopsy; USNB: ultrasound-guided needle
biopsy; ALND: axillary lymph node dissection.



axillary radiotherapy results in significantly less morbidity
compared to surgery (23). Moreover, results from the
ASOCOG Z0011 trial, suggested that ALND can be safely
omitted in selected patients with cT1-T2, cN0 primary breast
cancer and 1 to 2 positive sentinel lymph nodes who underwent
breast conservative surgery, whole breast radiotherapy and
systemic therapy (15-17). Subsequently, in a publication of
results from patients who fulfill the Z0011 criteria, the rates of
ALND showed a statistically significant decrease from 2010
(89%) to 2011 (73%), reaching 46% in 2016 (24).

However, an ongoing debate remains whether the Z0011
trial criteria can also be applied in some patients with a
preoperative USNB-positive axillary lymph node. Boland et
al. (18, 24), have argued that these patients should undergo
an ALND, provided that they have a high nodal burden and

may not be Z0011 eligible. In addition, in this category of
patients, Verheuvel et al. (20) have found a more intense
extranodal invasion and worse disease-free survival rates
compared to those with positive SLNB. However, other
studies (25-27) have found that about half of positive USNB
patients could be treated safely with axillary preservation
according to the Z0011 trial criteria.

In accordance with previous data (18, 20, 24), the present
study confirms that patients with USNB-positive axillary
lymph nodes have a higher nodal burden of disease compared
to those with a positive SLNB. The mean number of positive
nodes excised at ALND was of 6.7 in the USNB-positive
cohort compared to just 1.7 in the SLNB group. Moreover,
about 60% of patients in USNB-positive cohort had 3 or more
positive lymph nodes compared to less than 35% found in the
SLNB positive cohort. Likewise, an extranodal invasion was
present in more than 64% of patients in the USNB-positive
group compared to about 35% in the SLNB group.

This last finding could be related to the more aggressive
tumor characteristics highlighted in the USNB-positive
patients. In accordance with what has been reported in other
studies (20, 24, 26), in the present study this cohort of
patients had more aggressive tumor characteristics as well.
Larger tumor size, estrogens receptor negativity, HER-2
amplification, high Ki-67 proliferation index, high
histological grade and extranodal invasion were significantly
higher when compared to the SLNB-positive group. It is
possible that the more aggressive biology of the tumor
determining its propensity to have a higher nodal metastatic
burden, can also be the reason for an increased probability
of being detected by the ultrasound of the axilla.

Nonetheless, in this study 41.5% of the USNB-positive
patients (144/347 patients) had 1 to 2 metastatic axillary
lymph nodes. Therefore, according to the ASOCOG Z0011
trial results, in these patients ALND did not produce any
further benefit. The question still remains as to what are the
criteria to identify this subgroup of patients that could avoid
ALND and undergo SLNB.

This study showed that a larger tumor size and a higher Ki-
67 proliferation index could potentially be used as predictive
factors of a high nodal burden. Lloyd et al. (26) have reported
that the combination between tumor size and tumor histology
have a high sensitivity (89%) and a high positive predictive
value (63%) to forecast a higher nodal burden in USNB-
positive patients. Similarly, Pilewskie et al. (25) have reported
that tumor histology and lympho-vascular invasion were
statistically significant predictive factors of an extensive nodal
involvement. However, the same group of authors has
published three additional papers stating that histological
features of the tumor were not predictive for an elective ALND
(28-30), in accordance with the study by Lim et al. (27) who,
recently, did not find any significant preoperative clinical or
histological predictive factors linked to a higher nodal burden.
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Table IV. Correlations between tumour characteristics and number of
positive nodes in the USNB-positive group.

Number of positive axillary
lymph nodes

Mean age 1-2 ≥3
(n=144) (n=203) p-Value

Tumour size (mm)                 <0.001
≤20 mm 42 (29.1) 32 (15.7)
20.1-50 mm 89 (61.8) 129 (63.5)
>50 mm 13 (9.0) 42 (20.7)             

Histological type                   0.485
Ductal infiltrating 96 (66.7) 129 (63.5)
Lobular infiltrating 21 (14.6) 33 (16.2)
Other 27 (18.7) 41 (20.2)

Tumour grade                   0.453
G1 12 (8.3) 5 (2.5)
G2 49 (34.0) 69 (33.9)
G3 82 (56.9) 126 (62.1)
Unknown 1 (0.7) 3 (1.5)               

Multicentricity                   0.120
Yes 30 (20.8) 43 (21.2)
No 114 (79.2) 160 (78.8)            

Lymphovascular invasion                   0.567
Yes 83 (57.6) 128 (63.1)
No 61 (42.4) 75 (36.9)             

Estrogen receptor status                   0.410
Positive 106 (73.6) 152 (74.9)
Negative 34 (23.7) 49 (24.1)
Unknown 4 (2.8) 2 (0.98)              

Ki-67                 <0.001
>20% 96 (66.7) 165 (81.3)
<20% 44 (30.5) 31 (15.3)
Unknown 4 (2.8) 7 (3.4)               

HER-2 status                   0.551
Positive 46 (31.9) 55 (27.1)
Negative 94 (65.3) 142 (69.9)
Unknown 4 (2.8) 6 (2.9)               

USNB: Ultrasound-guided needle biopsy.



In the same paper the authors have reported that patients with
a high nodal burden were more likely to have ≥3 ultrasound-
detected abnormal lymph nodes (p<0.0001) and maximum
cortical thickness >4 mm (p=0.0036), concluding that the
detection of ≥3 abnormal lymph nodes in axillary sonography
was the most predictive factor of high nodal burden.

Despite the fact that this study has some limitations
mainly due to its retrospective nature and single centre data
collection and reporting, in accordance to many other
studies, it showed that breast cancer patients with
preoperative USNB-proven positive axillary nodes have a
higher axillary nodal burden compared to those with SLNB-
detected metastases and for this reason they are likely to
require an elective ALND avoiding unnecessary SLNB.
Nevertheless, a consistent proportion of these patients
(around the 41% in this study) had 1 to 2 positive axillary
lymph nodes, meeting the ACOSOG Z0011 criteria and were
thus over-treated by ALND. Unfortunately, to date, there are
not enough valid criteria to identify this cohort of patients.

Considering that the detection of ≥3 abnormal lymph
nodes using the axillary sonography could be considered as
a valid predictive factor of high nodal burden, an
improvement in ultrasound technology and radiologists’
experience are needed to tailor axillary treatment in patients
with USNB-positive axillary nodes, so that the ones selected
can safely avoid ALND.
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