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ABSTRACT 
Objective: Major international guidelines have not standardized the sequence of diagnostic examinations during 
the follow-up of a patient with a diagnosed breast cancer. The aim of this study is to investigate the accuracy of 
sonography in the diagnosis of loco-regional lymphatic recurrences in comparison to the core needle biopsy re-
sults. Materials and Methods: Among 6455 patients who were followed up with clinical examination, mammo-
graphy and ultrasound between January 2004 and November 2011, 125 (1.93%) patients had to be investigated 
with a core needle biopsy of a sonographically suspicious loco-regional lymph node. Results: Among the whole 
series, a total of 142 ultrasound-guided core needle biopsies were performed. Follow-up for the primary tumor 
lasted for a median time of 6.1 years (range 1 - 27 years). Ultrasound of suspicious loco-regional lymph nodes 
showed a sensitivity of 89.5%, a specificity of 87.1% and a positive predictive value of 89.5%. Conclusions: In 
our experience, ultrasound of suspicious loco-regional lymph nodes showed good accuracy and it should be a 
part of the standard examinations performed during follow-up for breast cancer. 
 
KEYWORDS 
Ultrasound; Loco-Regional Lymph Nodes; Breast Cancer Follow-Up; Sentinel Node Dissection; Axillary Surgery 

1. Introduction 
The aims of the breast cancer (BC) follow-up are to find 
early locoregional and distant recurrences, to evaluate 
and treat therapies complications and to provide psycho- 
logical support and information to help patients return to 
normal life. 

A BC locoregional recurrence (LRR) is defined as the 
re-appearance of disease in the area of the primary 
treatment and/or in the regional lymph nodes: axillary, 
supra- and infra-clavicular, parasternal or the internal 
mammary chain [1]. 

The risk of LRR is related to the clinical staging and it 
is considered as an independent risk factor for distant 
metastasis and death; an early diagnosis in patients clini- 
cally negative could have a positive impact on survival 
compared to symptomatic patients [2,3]. 

According to international guidelines, BC follow-up 
includes many investigations such as clinical examina- 
tion, mammography and breast ultrasound (US). How- 
ever, the 2011 European Society of Medical Oncology 
(ESMO) guidelines [4], have not established a specific 
protocol for the follow-up of a patient with BC as there is 
no evidence from randomized trials supporting any ideal 
sequence. Moreover, since sentinel lymph node dissec- *Corresponding author. 
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tion (SLND) is becoming an increasingly used procedure 
[5], the role of US during follow-up may become even 
more important. 

The aim of this study was to evaluate follow-up 
patients for previous BC, the diagnostic accuracy of US 
in studying loco-regional lymph nodes and its concor- 
dance to the core needle biopsy (CNB) reports. 

2. Materials and Methods 
2.1. Patients’ Series 
Between January 2004 and November 2011, at the Di-
agnostic Senology Unit of Careggi Florence University 
Hospital, 6455 patients were followed-up for a previous 
BC, 125 of them (1.93%) underwent a CNB of the loco 
regional lymph nodes to confirm or exclude a suspect 
nodal recurrence diagnosed with US. 

All patients underwent clinical examination, mammo-
graphy and US of the breast and loco regional lymph 
nodes; all the exams were performed by expert radiolo-
gists in breast imaging (>10 years of experience). Our 
analyses comprehend only those patients who, after sur-
gical treatment (radical or conservative surgery), needed 
a second lymph node biopsy during BC follow-up. 

Hormonal status was defined positive in case of estro-
gen and/or progesterone receptors status >10%. BC was 
classified according to the histological type and the TNM 
Classification of malignant tumors [6]. 

2.2. US Evaluation 
Lymph node US included axillary regions, intercostal 
spaces, bilateral neck, supraclavicular and subclavicular 
spaces. Both ipsilateral and contralateral lymph node sta- 
tions were evaluated. 

Sonographic examination was performed using a 
broadband 10 - 13 Mhz linear transducer (Technos My-
lab 70 XS; Esaote; Genoa, Italy). The characteristics that 
were considered important to distinguish benign from 
malignant nodes were: size of the node, morphology, 
echogenicity of the hilum, focal or irregular thickening of 
the cortex, vascularization, proportion between the total 
diameter of the node and the diameter of the hilum (nor-
mal proportion when superior to 50% of the total diame-
ter of the node). Malignant features on the US examina-
tion were: round morphology, irregular cortex, peripheral 
vascularization at the US sonogram, and disappearance 
of the hyperchogenicity of the hilum. 

Considering these criteria, all nodes were graded into 
the five categories proposed by the European Society of 
Mastology (EUSOMA) [7]: U1 and U2 when the ap-
pearance of the node was either normal or generally be-
nign; U3 when the node was suspicious but with benign 
features; U4 when the node was suspicious with malig-
nant features and U5 when the node was probably ma-

lignant. 
When necessary (U3, U4 and U5 categories), a US- 

guided CNB of the node was performed. All biopsies 
were performed under local anesthesia with a semi au-
tomated breast gun (Precisa 14-G; Hospital Service; 
Rome, Italy) with a 14-gauge, 15-centimeter long needle; 
on average, 4 core samples (range 3 - 8) per lesion were 
obtained. 

US sensitivity in suspicious node was calculated as the 
rate of true positive U5 evaluations among positive biop-
sied cases and specificity as the rate of true negative U3 
evaluations among negative biopsied cases. Positive pre-
dictive value was calculated as the true positive U5 
evaluations among all the U5 evaluations. 

3. Results 
All 125 patients were women with a median age at the 
diagnosis of BC of 53.5 years (range 18 - 85 years). 
Among characteristics at primary BC diagnosis, 15 pa-
tients (12%) were stage IIA, 31 patients (24.8%) were 
stage IIB and 79 (63.2%) were stage IIIA; concerning 
nodal status, 15 patients (12%) were node-negative. Hor- 
monal status was positive in 102 patients (81.6%); HER2 
status was available in 95 cases and was positive in 13 
patients (13.7%). 

In all cases the primary BC was surgically treated: 47 
patients (37.6%) underwent mastectomy and axillary 
lymph node dissection (ALND), 78 patients (62.4%) un-
derwent a quadrantectomy followed by either ALND (47 
patients; 37.6%) or SLND (31 patients; 24.8%). Follow- 
up for the primary tumor lasted for a median period of 
time of 6.1 years (range 1 - 27 years). 

Main recurrences features stratified by definitive nodal 
status are summarized in Table 1; metastatic lymph node 
sites in relation to the type of surgery are reported in Table 2. 

Among the whole series, 142 US-guided CNB were 
performed: sonographic appearances of sampled lymph 
nodes are listed in Table 3. Major sonographic findings 
of vascular and morphological alterations in malignant 
lesions diagnosed by US examination are showed in Fig- 
ures 1 and 2, respectively. 

Concerning concordance between US appearance and 
CNB results, US examination in case of suspicious node, 
showed a sensitivity of 89.5% (true positive among posi-
tive biopsied cases) and a specificity of 87.1% (true neg-
ative among negative biopsied cases), with a positive 
predictive value of 89.5% (true positive among positive 
US cases). 

4. Discussion 
4.1. Indications for US Examination:  

Morphologic Criteria 
Our study considered the use of the US examination of  
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Table 1. Patients and core-needle biopsies characteristics stratified by definitive histological result. 

 Positive nodal status after US-guided 
CNB, n (%) 

Negative nodal status after US-guided 
CNB, n (%) Total, n (%) 

Surgery 
Mastectomy + ALND 

BCS + ALND 
BCS + SLND 

 
25 (20) 

13 (10.4) 
17 (13.6) 

 
22 (17.6) 
34 (27.2) 
14 (11.2) 

 
47 (37.6) 
47 (37.6) 
31 (24.8) 

Total 55 (44) 70 (56) 125 (100) 

Median age, years (range) 58.5 (29 - 85) 60.7 (19 - 85)  

CNB nodal region 
Axilla 

Sovraclavear 
Subclavear 

Laterocervical 
Internal mammary 

 
33 (23.2) 
13 (9.2) 
4 (2.8) 
5 (3.5) 
2 (1.5) 

 
74 (52.1) 

5 (3.5) 
1 (0.7) 

- 
5 (3.5) 

 
107 (75.3) 
18 (12.7) 

5 (3.5) 
5 (3.5) 
7 (5) 

Total 57 (40.2) 85 (59.8) 142 (100) 

Abbreviations: CNB, core-needle biopsy; BCS, breast conserving surgery; ALND, axillary lymph node dissection; SLND, sentinel lymph node dissection; US, 
ultrasound. 
 

Table 2. Metastatic lymph node regions stratified by primary surgical approach. 

 Positive Nodal status after US-guided CNB, n (%) Negative Nodal status after US-guided CNB, n (%) 
Surgical approach/Nodal region Mastectomy + ALND BCS + ALND BCS + SLND Mastectomy + ALND BCS + ALND BCS + SLND 

Ipsilateral axilla 13 (9.2) 4 (2.8) 11 (7.7) 19 (13.4) 33 (23.3) 15 (10.6) 
Contralateral axilla 3 (2.1) 1 (0.7) 1 (0.7) 2 (1.5) 2 (1.5) 3 (2.1) 

Sovraclavear 6 (4.1) 5 (3.5) 2 (1.5) 1 (0.7) 4 (2.8) 0 
Mammary 1 (0.7) 0 1 (0.7) 1 (0.7) 4 (2.8) 0 

Ipsilateral laterocervical 1 (0.7) 3 (2.1) 0 0 0 0 
Contralateral laterocervical 1 (0.7) 0 0 0 0 0 

Subclavear 0 2 (1.5) 2 (1.5) 1 (0.7) 0 0 
Total 57 (40.2) 85 (59.8) 

Abbreviations: CNB, core-needle biopsy; BCS, breast conserving surgery; ALND, axillary lymph node dissection; SLND, sentinel lymph node dissection; US, 
ultrasound. 
 

Table 3. Sonographic appearance of 142 sampled lymph nodes. 

Sonographic appearance Positive nodal status after US-guided CNB, n (%) Negative nodal status after US-guided CNB, n (%) Total 

U3 3 (2.1) 74 (52.1) 77 (54.2) 

U4 3 (2.1) 5 (3.5) 8 (5.6) 

U5 51 (36) 6 (4.2) 57 (40.2) 

Total 57 (40.2) 85 (59.8) 142 (100.0) 

Abbreviations: CNB, core-needle biopsy; US, ultrasound. 
 

 
(a)                                   (b)                                   (c) 

Figure 1. Major sonographic findings of vascular alterations in malignant lesions diagnosed by US examination: a case of 
aberrant vessels (a), focal absence (b), subcapsular vessels (c). 
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(a)                                   (b)                                   (c) 

Figure 2. Major sonographic findings of morphological alterations in malignant lesions diagnosed by US examination: a case 
of asymmetric thickening of the cortex (a), concentric compression of the hilum (b), irregular capsular margins (c). 
 
the axilla with an eventual CNB in the routine follow-up 
of patients treated for BC, following the EUSOMA 
guidelines [7]. 

The US examination of regional lymph nodes assessed 
the possible presence of metastases through the following 
criteria: shape, size, echogenicity, morphology of nodal 
cortex and hilum, hilar vascularity [8-11]. 

The presence of a single abnormality may not be suffi-
cient to suspect if the lymph node is malignant. Metas-
tatic lymph nodes appear globular in shape or round with 
a hypoechoic structure and lack the corticomedullary 
differentiation. Concerning nodal echogenicity and mor-
phology, metastatic lymph nodes lose the hilar hypere-
chogenicity because the malignant cells tend to invade 
the cortical and subcortical region that leads to a defor-
mity of the hilum. 

In addition, nodal size increases US accuracy evalua-
tion. Alvarez et al. [12] evaluated the sensitivity and spe-
cificity of morphological criteria versus the size of lymph 
nodes. Considering lymph node morphology, US sensi-
tivity ranged from 48.8% to 87.1% and specificity ranged 
from 55.6% to 97.3%. Size alone had a sensitivity vary-
ing between 26.4% and 75.9% whereas specificity ranged 
between 88.1% and 98.1%. 

4.2. Accuracy of US Examination in  
BC Follow-Up 

There are only a few studies investigating the diagnostic 
accuracy of US in BC follow-up. 

Shin et al. [13] evaluated the effectiveness of the US 
in the diagnosis of LRR in clinically asymptomatic pa-
tients with a negative mammogram. The Authors 
enrolled 1968 patients, showing an US sensitivity and 
specificity of 70.6% and 98.3%, respectively. 

We have already published concerning the importance 
of US in symptomatic patients (with palpable lymph 
nodes) undergoing SLND [14]. Since SLND is becoming 
an increasingly used procedure, it is advisable a much 
more extensive use of US to detect an axillary recurrence 
during the asymptomatic phase as many studies reported 

a better control of the disease, if diagnosed at an early 
stage. 

Many Authors suggest the use of US in the follow-up 
also in asymptomatic patients. Moon et al. [15] enrolled 
1817 patients who were investigated with US in the axil-
la and in the supraclavicular areas bilaterally; they re-
ported 54 cases of suspected lymph node LRR, but the 
diagnosis was confirmed in 39 cases (10 of them were 
contralateral). The reported sensitivity and specificity of 
the US examination was respectively 78% and 99.4%, 
while the accuracy was 99.2%. 

Kim et al. [3] studied the LRR with US in 874 asymp-
tomatic patients treated with mastectomy for BC. During 
a mean follow-up of 37 months the Authors found 22 
suspicious lesions that were histologically confirmed in 6 
cases. The reported values of sensitivity, specificity and 
accuracy were 78.9%, 95.1% and 94.7%, respectively. 

Lee et al. [16] assessed the value of US screening in 
the detection of non-palpable LRR following mastecto-
my in 1 180 consecutive cases. The sensitivity and speci-
ficity were 90.9% and 98.0%, respectively. A biopsy 
positive predictive value of 52.6% was observed. The 
Authors concluded that although LRR infrequently oc-
curs after mastectomy for BC, routine US follow-up 
could be advocated for early detection of recurrent BC. 

Concerning concordance between US appearance and 
CNB results, in our experience US examination showed a 
sensitivity of 89.5% and a specificity of 87.1%, with a 
positive predictive value of 89.5%. 

We recorded 11 false positive U4-5 cases (7.7%), 
probably due to the interoperator variability in assigning 
the sonographic score and the lack of standardized crite-
ria that may favor an overestimated rate of suspicious 
(U4) or malignant (U5) lymph nodes. 

The role of US-guided CNB in the staging and fol-
low-up of BC is well-known, with an accuracy of around 
100% [17,18]. 

In our study the combined use of CNB helped to con-
firm or rule out the US score, and it allowed avoiding 
expensive examinations, such as PET scans. No sampling 
errors were found, each CNB was suitable for the final 
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diagnosis of the suspicious lymph nodes. 
Conversely, negative known side effects of US ex-

amination are the additional costs, the risk of a higher 
overall biopsy rate and an elevated benign biopsies rate; 
so the advantages and disadvantages of additional breast 
US should be discussed for every follow-up patient indi-
vidually [19]. 

However we can detect a significantly higher number 
of previously occult malignancies. Moreover, it has to be 
considered that in our department, patients undergo rou-
tinely breast US during the follow-up. Therefore, for an 
experienced radiologist, at the end of the breast US ex-
amination it takes a few seconds to scan the loco-regional 
drainages as well, and the additional cost is zero [14]. 

4.3. Update of Surgical Management of Axillary 
Region in Adjuvant Breast Cancer  
Treatment 

Total ALND has been for a long time the gold standard 
of surgical axillary therapy for BC. Since the diagnosis is 
nowadays made in an early stage, the possibility of a 
lymph node involvement is lower than the past [20]. The 
technique of SLND is now widely used and could largely 
replace ALND, especially when the sentinel node is neg-
ative [21]. On the other hand there is still a debate in case 
this is positive (minimal axillary involvement, microme-
tastases or isolated tumor cells) [5,22]. According to 
some relevant published papers [20,23], there is evidence 
that occult axillary metastasis may never become clini-
cally evident. 

In our study, LRR occurred in 38 of 94 (40.4%) pa-
tients treated with surgery and ALND and in 17 of 31 
(54.8%) patients treated with surgery and SLND. 

Van der Ploeg et al. [24] published a meta-analysis 
evaluating 48 papers concerning the incidence of axillary 
recurrence in BC patients treated with SLND. Among 14 
959 patients, only 67 (0.3%) developed a LRR, after an 
average follow-up time of 34 months. The Authors re-
ports also that the LRR rate is influenced by the differ-
ences in the lymphatic mapping technique. 

Takei et al. [25] studied the pattern and the risk factors 
associated to the LRR. They enrolled and followed-up 
1670 patients for a median time of 34 months (2 - 83 
months) and found an axillary recurrence rate of 0.5%. In 
addition, the authors reported that in those patients who 
were treated with ALND, despite negative sentinel node 
pathology, recurrences were prevented in only the 0.4% 
of the patients. 

According to these results, Veronesi et al. [26] re-
ported that among 3548 patients treated with SLND, only 
31 patients (0.9%) developed an axillary recurrence after 
86 months from the surgery. 

Bernardi et al. [27] evaluated the incidence of axillary 
recurrence in 1050 patients treated in a single Italian 

center, subjected to SLND. LRR were found to be 1% 
after a mean follow-up of 54 months and only 1.7% after 
a median time of 6 years. 

Concerning the ideal axillary surgical approach, sever-
al trials are addressing the problem (IBCSG 23-01, AS-
COG Z0011, EORTC AMAROS) [23,28,29]. Z0011 has 
published interim results, finding, after a median fol-
low-up of 6.3 years, no differences in LRR or regional 
recurrence between patients, with a positive SN, who 
received ALND versus no further axillary treatment. If 
axillary dissection is not always necessary in women 
with a positive axilla, it seems important to be able to 
reliably identify the patients at high risk of developing 
overt axillary disease who should receive elective 
ALND. 

Concerning IBCSG 23-01 trial, the Authors recently 
published first results [30], with 5-year disease-free sur-
vival of 87.8% in the group without ALND and 84.4% in 
the group with ALND (log-rank p = 0.16; HR for no 
axillary dissection vs axillary dissection of 0.78, non- 
inferiority p = 0.0042). The authors concluded that 
ALND could be avoided in patients with early breast 
cancer and limited sentinel-node involvement, thus eli-
minating complications of axillary surgery with no ad-
verse effect on survival. 

Ancillary analyses of the AMAROS trial, still in fol-
low-up, may be able to add more significant data. 

5. Conclusion 
In our experience, US in suspicious nodal recurrences 
showed good accuracy with a sensitivity of 89.5% and a 
specificity of 87.1%. Since SLND is becoming an in-
creasingly used procedure, a much more extensive use of 
US to detect an occult nodal LRR during BC follow-up is 
advisable. 
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