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Abstract. The replacement of sentinel lymph node biopsy 
(SNB) by ultrasound‑guided fine‑needle aspiration (US‑guided 
FNA) cytology of axillary lymph nodes is controversial, 
despite the simplicity and reduced cost of the latter. In the 
present study, US‑guided FNA was performed in 27 patients 
with early‑stage breast cancer for comparison with SNB. Data 
were analyzed by calculation of sample proportions. Tumor 
subtypes included invasive ductal carcinoma (85%), invasive 
lobular carcinoma (7%), and tubular and metaplastic carci-
noma (4%). FNA had a sensitivity of 45%, specificity of 100%, 
positive predictive value of 100% and a negative predictive 
value of 73%. Axillary lymph node cytology obtained by US 
guided‑FNA in patients with breast cancer had a specificity 
similar to that of sentinel lymph node histopathology in the 
presence of axillary node metastases. However, when lymph 
node cytology is negative, it does not exclude the existence of 
metastatic implants, due to its low sensitivity in comparison to 
sentinel lymph node histopathology.

Introduction

Breast cancer is the most common malignancy occurring in 
females from Western countries (1). In Brazil, it has been esti-
mated that 57,960 new cases and 14,207 deaths due to the disease 
will occur in 2016 (2,3). Breast cancer prognosis is directly 
associated with tumor staging at the time of diagnosis (4,5). 

For almost a century, radical mastectomy plus axillary lymph 
node dissection, introduced by Halsted in 1882 until the 1970s 
of the 20th century (6), was the standard surgical treatment for 
all breast tumor stages, resulting in serious complications in 
the upper limb ipsilateral to surgery (7‑11).

Breast cancer is currently diagnosed at earlier stages of 
the disease. The majority of patients have clinically nega-
tive axillae. Axillary staging methods that do not require an 
axillary lymph node dissection have been investigated, as 
axillary nodal status is the most important prognostic factor 
and most effective indicator of long‑term survival  (12‑15). 
Sentinel lymph node biopsy (SNB) is the gold standard for 
histopathological staging of early‑stage breast carcinoma, as 
information concerning axillary lymph node status is able 
to be achieved with a lower complication rate (13). However, 
SNB involves a complex laboratory technique, increasing 
surgical costs. In addition, clinical complications may arise, 
including anaphylactic reactions, lower sensitivity and strength 
of the ipsilateraley upper limb and even the rare occurrence of 
lymphedema (16,17).

Alternative methods to replace sentinel lymph node biopsy 
have been assessed  (15). Therefore, analysis of ultrasono-
graphic characteristics of axillary lymph nodes, particularly 
ultrasound‑guided fine‑needle aspiration (US‑guided FNA) 
cytology is required. The main US features of suspicious lymph 
nodes are nodal size, cortical thickening, round morphology, 
hypoechogenicity, loss of central fatty hilum and eccentrically 
bulging cortex (15). However, thickness of the lymph node 
cortex is most highly associated with the presence of metas-
tasis and may contribute to US‑guided FNA (5). Oz et al (5) 
revealed that a cortical thickness >4.0 mm had a sensitivity 
of 86% and specificity of 87%, whereas at the cut‑off point 
of 3.0 mm, specificity decreased to 37%. However, results in 
the literature are heterogenous, as ultrasonographic examina-
tion is operator‑dependent and machine‑dependent and there 
is a great variation in sensitivity and specificity when only 
US is used for evaluation of axillary lymph nodes (18‑20). By 
contrast, using US‑guided FNA, certain authors have demon-
strated a sensitivity and specificity ranging from 42.2‑89 and 
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81‑100%, respectively (20‑28). US‑guided FNA has a high 
accuracy rate (5,7).

Therefore, controversy concerning US‑guided FNA 
cytology of axillary lymph nodes vs. SNB in early‑stage 
breast cancer, in addition to the paucity of comparative studies 
between the two methods in Brazilian women, informed the 
current study design.

Patients and methods

Patients. The present study involved 30 female patients, aged 
33‑73 years, diagnosed with operable early invasive breast 
carcinoma, with any histological tumor subtype and with 
indications for SNB during surgery. These women had been 
managed at the Breast Disorder Clinic of the Getulio Vargas 
Hospital, Federal University of Piaui (Piaui, Brazil) from May 
2015 to April 2016. Three patients were excluded from the 
study due to previous axillary surgeries, allergic reaction to 
dye injection or refusal to participate in the study. The Internal 
Review Board of the Federal University of Piaui approved the 
study and all patients signed an informed consent form prior 
to admission.

Methods. US‑guided FNA of axillary lymph nodes was 
performed at the most common site for sentinel lymph node 
(SLN) appearance, representative of benign or suspicious 
ultrasonographic nodal size and morphological features. A 
Logiq E portable ultrasound machine (GE Medical Systems, 
Jiangsu, China), with a 12 L linear probe, and 7.5 to 12 MHz 
imaging frequency was used. Contents of the aspirated mate-
rial were expelled onto a glass slide for cellular distension. The 
smeared slides were fixed in 99.3% alcohol (29). The sentinel 
lymph node was obtained during the scheduled surgical 
procedure for each patient, following its location by Blue 
Patent dye V injection or Tc‑99 m phytate lymphoscintigraphy 
scan. A γ probe was used intraoperatively to locate the SLN. 
The SLN was sent to the laboratory without any fixative agent 
for histopathological examination during the intraoperative 
period. The analysis of cytology and sentinel lymph node was 
performed by the same professional, with SLN considered as 
the gold standard to evaluate the performance of FNA.

Data obtained were stored in an electronic database created 
in the Excel 2010 program (Windows 7; Microsoft Corpora-
tion, Redmond, WA, USA). Subsequently, statistical analysis 
was performed using calculation of sample proportions in 
Excel 2010.

Results

The patients ranged in age from 33‑73  years (mean age, 
51 years). The mean size of the primary breast tumor was 
1.7 cm (range, 0.7‑3.7 cm). There were 23 (85%) invasive ductal 
tumors, 2 (7%) invasive lobular tumors, 1 (4%) tubular tumor, 
1 (4%) metaplastic carcinoma and an average of 2 SLNs were 
removed per patient (range, 1‑6) (Table I; Fig. 1). Of the 27 
axillae included in the study, 11 (41%) were positive for meta-
static carcinoma according to the SNB. Of these 11 positive 
cases, US‑guided FNA cytology was positive for malignancy 
in 5 cases (19%). None of the FNA cases that tested positive 
for malignancy were identified in SNBs that were negative 

for metastatic carcinoma. The sensitivity of SNB cytology 
was 45%, specificity was 100%, positive predictive value was 
100% and negative predictive value was 73% in comparison 
with SNB histopathology (Table II).

Discussion

Previous studies have revealed certain limitations of fine needle 
aspiration cytology (FNAC) compared with histopathology of 
sentinel lymph node biopsy. In addition to US examination, 
Bonnema et al (30) used US‑guided fine needle aspiration 
in non‑palpable axillary lymph nodes of patients with breast 
cancer and made a comparison with sentinel lymph node histo-
pathology. This previous study obtained a sensitivity of 80% 
and specificity of 100%. Subsequently, various other studies 
were conducted to consolidate this technique, which is simpler 
and less expensive than SNB in daily practice (15,16,18,20). 
Nevertheless, all these studies have demonstrated a limiting 

Table II. Comparison between FNA cytology and histopa-
thology in the evaluation of axillary lymph node metastasis in 
patients with breast cancer.

Histopathology/	 With	 Without
Cytology	 metastasis	 metastasis	 Total

With metastasis	   5	‑	    5
Without metastasis	   6	 16	 22
Total	 11	 16	 27

Sensitivity, 45%; Specificity, 100%; Positive Predictive Value, 100%; 
Negative Predictive Value, 73%. FNA, fine‑needle aspiration.

Table I. Characteristics of patients studied.

Characteristics	 Mean (range)

Age, years	 51 (33‑73)
Tumor size, cm	 1.7 (0.7‑3.7)
Sentinel lymph nodes	 2 (1‑6)

Figure 1. Distribution of subtypes of invasive carcinomas in the sample 
studied.
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factor in this evaluation, which is a moderate negative predic-
tive value. Negative cytology is not always accurate, as a 
negative result may not exclude axillary lymph node metas-
tasis since it may be a false negative result, particularly in 
cases of very small (<5.0 mm) tumor implants (7). However, at 
each new study the detection rate increases, due to advances in 
imaging tests with ultrasonographic devices that reveal more 
detailed lymph node structure (20).

Therefore, the present study was developed to compare the 
detection rates of lymph node metastasis by US‑guided FNA 
vs. SNB in women with early‑stage breast cancer. The purpose 
of the study was to corroborate this diagnostic method as an 
alternative to SNB, which remains the gold standard of care. 
The number of sentinel lymph nodes detected (a mean of  
2 nodes per patient) is consistent with other studies published; 
however, it has been reported that certain surgeons opt to 
remove para‑sentinel lymph nodes (12).

The moderate negative predictive value is currently the 
greatest limitation of using FNA. In the present study, the 
negative predictive value was 73% due to false‑negative cases. 
This value increases when the method is used in patients 
regardless of the presence of axillary lymph nodes with altered 
images suspicious of metastatic implants (7,18). A reason for 
these false‑negative results in FNA may be the failure to detect 
lymph nodes with small tumor deposits (<5 mm) or microme-
tastasis. This false‑negative result is similar to that obtained by 
core‑needle biopsy (thick‑needle biopsy of tissue sample). In 
lymph nodes with small metastatic tumor deposits, it is chal-
lenging to reach this small area, and the technique is more 
invasive and expensive (7,15,31). Furthermore, assuring that 
the removed lymph node corresponds to the sentinel lymph 
node was not possible.

In the present study, axillary lymph node cytology in 
patients with early breast cancer in comparison with SNB had 
6 false‑negative results. Cytology was negative when histolog-
ical examinations of sentinel lymph nodes revealed metastasis. 
By contrast, there were no false‑positive results, as all positive 
cytology results were confirmed by sentinel lymph node histo-
pathology. However, FNA sensitivity was low in association 
with that of SNB. Of the 11 metastatic axillae, only 5 were 
revealed by FNA, resulting in a sensitivity of only 45%. A 
probable reason for this discrepancy may be the small sample 
included in this study, in view of such a prevalent disease. 
In a study by Oruwari et al (22), the sample was similar, but 
included patients with more advanced disease. As a result, the 
sensitivity and specificity were higher. On the other hand, of 
the 16 patients without axillary lymph node metastasis, all 
had a negative FNA, and specificity was 100%. Similarly, in 
5 patients with positive cytology, all had sentinel lymph node 
metastasis, and the positive predictive value was 100%.

By contrast, positive fine‑needle aspiration may avoid 
sentinel lymph node mapping in cases where direct axillary 
lymph node dissection is selected. Whether the performance of 
axillary lymph node dissection may be avoided in these cases 
remains unknown. According to the ACOSOG Z0011 (13) 
and EORTC AMAROS (12) studies, radiotherapy to the axilla 
minimally affected by metastasis may promote survival rates 
similar to those of patients undergoing axillary lymph node 
dissection (7,32). However, an important study reported that 
positive preoperative cytology indicates a greater extension of 

axillary metastatic disease. Axillary lymph node dissection 
may not be avoided in the majority of patients (94%), which is 
consistent with inclusion criteria of the ACOSOG Z011 trial. 
This may avoid sentinel lymph node mapping in these patients, 
who have a mean number of 4 lymph nodes involved, in addi-
tion to extracapsular disease (16).

This method may decrease the cost of sentinel lymph 
node mapping, which is an invasive method with a longer 
surgical and anesthetic duration. Furthermore, it requires the 
use of nuclear medicine for lymphoscintigraphy scan or dyes 
that may cause anaphylactic reactions. Lymph node dissec-
tion may be avoided in cases where the sentinel lymph node 
is not located, either in obese patients or those with afferent 
lymphatic vessel congestion by tumor cells (18,25). In addition, 
the adverse effects of sentinel lymph node mapping, including 
pain, loss of sensitivity and lymphedema of the upper limb 
may be prevented (7,18,19). Nevertheless, despite the results 
of the present study revealing specificity of cytology similar 
to the SNB, the sample size of this study was small and there 
is a requirement for further studies with larger sample sizes to 
improve the analysis of results.

In conclusion, the results of the current study revealed 
that fine‑needle aspiration cytology of breast carcinoma in 
comparison with histological examination of SNB has a 
sensitivity, specificity, positive and negative predictive value 
of 45, 100, 100 and 73%, respectively. Therefore, positive FNA 
cytology has a specificity similar to SNB in cases of axillary 
metastatic disease. However, it is not able to rule out metastatic 
implants when the test is negative, due to its low sensitivity.
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