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Axillary ultrasound and fine needle aspiration biopsy
in the preoperative diagnosis of axillary metastases
in early-stage breast cancer
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Abstract. The efficacy of axillary lymph node dissection
(ALND) following sentinel lymph node biopsy (SLNB)
has been questioned. The present study was performed to
determine the sensitivity, specificity and accuracy of axillary
ultrasound (US) and fine needle aspiration biopsy (FNAB)
in the diagnosis of axillary metastases in patients with early
breast cancer. A total of 214 patients with stage I and II breast
cancer between June 2015 and January 2017 were included.
All of the patients received axillary US as a primary investiga-
tion for lymph node status. US-guided FNAB was performed
on suspicious lymph nodes. Those with non-suspicious and
FNAB-negative axillary nodes proceeded to SLNB at the
time of primary breast surgery. ALND was performed when
the result of the US-guided FNAB was positive. The results of
US and cytology were compared to histopathological results
to determine their sensitivity, specificity, positive and negative
predictive value and accuracy. A total of 76 out of 214 patients
(35.5%) had axillary lymph node metastases at final histology.
The sensitivity and specificity of axillary US alone were 59.2%
(45/76) and 78.3% (108/138), respectively. Axillary US with
FNAB identified 32 patients with positive lymph node metas-
tases, and increased the sensitivity and specificity to 71.1%
(32/45) and 100.0% (30/30). Combined with FNAB, the posi-
tive and negative predictive values were 100.0% (32/32) and
69.8% (30/43), respectively. Axillary US-alone or combined
US/FNAB had a high accuracy rate and a satisfactory result
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as they cost less and it is easy to assess the status of axillary
lymph nodes. Thus, axillary US with FNAB may avoid unnec-
essary SLNB in a significant number of patients.

Introduction

The crucial prognostic factor for breast carcinoma is still axil-
lary lymph nodes (ALNs) metastasis (1,2), and the status of
ALNSs can influence the effect of adjuvant therapy and surgery.
Because of increased consciousness and advanced imaging
modalities, breast cancer can be diagnosed earlier, and many
patients have clinically negative axillae (3).

Earlier axillary lymph node dissection (ALND) was the
criterion for detecting axillary metastasis. But with the advent
of sentinel lymph node biopsy (SLNB), which was regarded as
a better imaging and minimal biopsy method, ALND was no
longer considered as the only way to detect axillary metastasis.
Now SLNB is the gold standard for histopathological staging
of early breast cancer, because information on ALNs status
can be obtained at a lower complication rate (4). However,
the location of the sentinel lymph node can be identified by
preoperative lymphoscintigraphy or using blue-dye, which will
increase surgical costs. Furthermore, clinical complications
may occur, including allergic reactions, lower sensitivity and
strength of the ipsilateral upper limb and even the uncommon
occurrence of lymphedema (5,6).

Axillary ultrasound (US) is a major non-surgical approach
to assess ALNs (7). Particularly when using morphological
criteria to detect axillary metastasis, it is moderately sensi-
tive (8). However, axillary US is operator-dependent and
machine-dependent. When only US is used to assess ALNSs,
the sensitivity and specificity vary greatly (9,10). Therefore, in
order to solve this problem, US-guided fine needle aspiration
biopsy (FNAB) is required. With the application of FNAB
in suspicious lymph nodes, the specificity of detecting meta-
static lymph nodes can be increased (11,12). Recent studies
show that 7.8-16.2% of patients with axillary metastasis have
been successfully diagnosed preoperatively via US-guided
FNAB (12,13).

Some clinical trials such as the BOOG 2013-08 (14), NCT
01821768 (15), and the SOUND (16) have been conducted
recently, and breast cancer patients with negative US/FNAB
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findings were randomly assigned to SLNB and non-SLNB
groups. These clinical trials demonstrated that it was neces-
sary to perform SLNB in patients with negative US-guided
FNAB of suspicious lymph nodes. A number of diagnostic
tools were used to determine the status of negative ALNs in
these trials, such as axillary palpation, axillary US, computed
tomography (CT), or intervening suspicious lymph nodes with
FNAB. Therefore, an accurate evaluation of ALNs status
before surgery was an important condition to omit SLNB or
ALND. The aim of the present study was to evaluate the effi-
ciency of preoperative diagnostic techniques for ALNS status.

Materials and methods

Patient selection criteria. All the patients with stage I and II
early breast cancer presenting to the Affiliated Tumor Hospital
of Guangxi Medical University from June 2015 to January
2017 were prospectively included in the present study. Patients
who had a previous axillary-breast surgery or radiotherapy,
inflammatory breast cancer or neo-adjuvant chemotherapy
were excluded from the present study. Patient demographics,
clinicopathological features, axillary US + FNAB findings,
intraoperative SLNB findings and final axillary histopathology
results were recorded.

Ethical approval was obtained from the Ethics Committee
for Clinical Research of The Affiliated Tumor Hospital of
Guangxi Medical University (Guangxi, China), and the study
itself was performed in accordance with the Declaration of
Helsinki. All patients provided written informed consent.

Radiologic technique and criteria. Axilla was scanned by
three experienced radiologists using a high frequency linear
12 MHz transducer. The criteria of US to define abnormal
Iymph nodes included: diffuse cortical thickening, complete or
partial effacement of the fatty hilum, focal cortical bulge, round
or hypoechoic nodes with short axis >5 mm (Figs. 1 and 2)
show the sonographic images for suspicious lymph nodes.

After evaluating the axillary lymph node status by US, a
US-guided FNAB was performed by the specific radiologist
using a fine-needle (22-gauge) toward the most representative
abnormal node. 10 ml of 1% xylocaine was used to achieve
local anesthesia. Under US guidance, the needle was inserted
into the cortex of the lymph node in a way parallel to the
long axis of the probe. A minimum of three aspirations were
performed when the needle tip was confirmed to be inserted
into the target area. The aspirate was then sent to a cytopa-
thologist for subsequent analysis.

Pathologic technique. The aspirated material was smeared
and fixed with 95% alcohol, then smears were stained with
Papanicolaou and Giemsa procedures. The samples were
examined by an experienced pathologist and were divided into
four groups: Benign, suspicious for malignancy, malignant,
and inadequate for evaluation. In the assessment of US-guided
FNAB accuracy, malignant sampling on FNAB was regarded
as positive. Benign, suspicious for malignancy and insufficient
sampling were regarded as negative results in the present study.

Surgical technique. The patients who were diagnosed with
positive FNAB underwent directly ALND after they decided
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Figure 1. Scans of the left axillary lymph node from a 46-year-old female
patient with invasive ductal carcinoma. Grayscale sonography showed
diffusely enlarged lymph node with effaced fatty hilum.

Figure 2. Scans of the left axillary lymph node from a 52-year-old female
patient with invasive ductal carcinoma. Grayscale sonography showed the
lymph node with focal cortical bulge.

to have an operation. For a negative axillary US or a negative
FNAB, a SLNB procedure was performed using blue-dye or
radiocolloid injection. Similarly, if a positive node was found
by SLNB or if there were no sentinel lymph nodes detected
intraoperatively, then ALND was performed. All lymph node
tissues, together with breast samples, were sent to the labora-
tory for final histopathological examination. (Fig. 3) depicts
the procedure for the perioperative diagnosis of axillary
metastasis.

Statistical analysis. Axillary US results and the cytological
findings of FNAB were further identified by the final histo-
logical findings. The sensitivity, specificity, positive predictive
value (PPV), negative predictive value (NPV) and accuracy of
axillary US and FNAB were computed. An exact 95% confi-
dence interval (CI) was calculated on the basis of the binomial
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Figure 3. Schematic of perioperative diagnosis of axillary metastasis. US, ultrasound; SLNB, sentinel lymph node biopsy; FNAB, fine needle aspiration biopsy;

ALND, axillary lymph node dissection.

distribution. The P-values below 0.05 were considered to be
statistically significant. Statistical analyses were performed
using Statistical Product and Service Solutions version 17.0
Windows (SPSS, Inc., Chicago, IL, USA) and MedCalc soft-
ware (MedCalc Software, Mariakerke, Belgium), and Fisher's
exact or a Chi-square test were performed.

Results

Patients and tumour characteristics. There were 476 patients
with invasive breast cancer included in this continuous study
between June 2015 and January 2017. Out of which 214 patients
were stage [ and II early breast cancer and underwent axillary
US prior to definitive surgery. The histopathologic and demo-
graphic features of these patients were compared with final
axillary histopathology reports (Table I).

The median patient age was 52 years (range 28-72) in the
present study. There were 171 invasive ductal carcinomas,
24 invasive lobular carcinomas and 19 other histological types
(invasive mucinous, medullary, tubular, and mixed carci-
noma) (17). The right ALNs were detected by US in 99 patients,
and the left ALNs were detected by US in 115 patients. Of the
214 primary breast cancer patients, ninety-three cases were of
grade I, and 121 cases were of grade II. In the final histopa-
thology reports, 44.4% patients (76/171) had positive lymph
nodes in patients with invasive ductal carcinoma. However,
no positive lymph nodes were found in other histological
types. The present study showed that there was a statistically

significant difference in the histopathological ALNs involve-
ment rate between different histological types (P<0.001). In
addition, the final histopathology reports differed significantly
with respect to Her-2/neu status (P<0.001).

Axillary US results. As shown in (Table II), there were
75 patients with suspicious ALNs diagnosed by pre-operative
axillary US, while the remaining 139 patients were sonographi-
cally benign. Seventy-six patients (35.5%) were diagnosed with
metastatic disease in the final histopathology reports. Of these
76 positive cases, the result of axillary US was suspicious for
malignancy in 45 cases (59.2%). Furthermore, the comparison
between the accuracy of axillary US and the final histo-
pathology reports of ALNs by SLNB or ALND was shown
in (Table IIT). The sensitivity, specificity, PPV, and NPV of
axillary US alone were 59.2% (45/76), 78.3% (108/138), 60.0%
(45/75), and 77.7% (108/139) respectively. False negative rate
for axillary US was 22.3% (31/139). The whole diagnostic
accuracy for axillary US was 71.5% (153/214).

US-guided FNAB results. In the present study, all the patients
with suspicious ALNs on axillary US were performed FNAB.
Of these 75 patients, 32 (42.7%) were confirmed to have malig-
nant cytology on FNAB. 42.7% of the patients underwent
ALND directly instead of the SLNB procedure.

Table II showed the axillary findings of cytology and
histopathology. All 32 patients with positive FNABs had axil-
lary metastases in the final ALNs histopathological report.
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Table I. Comparison of the patients demographic and tumor characteristics with final axillary histopathology results (n=214).

Characteristic Axilla (+) (%) Axilla (-) (%) P-value

Age (years) 0.189
<50 25(32.9) 58 (42.0)
>50 51 (67.1) 80 (58.0)

Axillary side 0.271
Left 37 (48.7) 78 (56.5)
Right 39 (51.3) 60 (43.5)

cT stage 0.898
Tl 34 (44.7) 63 (45.7)
T2 42 (55.3) 75 (54.3)

cN stage 0.074
NO 57 (75.0) 87 (63.0)
N+ 19 (25.0) 51 (37.0)

Clinical stage 0.559
I 31 (40.8) 62 (44.9)
ITIA + 1IB 45 (59.2) 76 (55.1)

Primar tumor histology <0.001*
Invasive ductal carcinoma 76 (100.0) 95 (68.8)
Invasive lobular carcinoma 0 (0.0) 24 (17.4)
Other 0(0.0) 19 (13.8)

Surgery 0.143
BCS 29 (38.2) 67 (48.6)
Mastectomy 47 (61.8) 71 (514)

ER status 0.761
Negative (<1%) 20 (26.3) 39 (28.3)
Positive (=1%) 56 (73.7) 99 (71.7)

PR status 0.677
Negative (<1%) 20 (26.3) 40 (29.0)
Positive (=1%) 56 (73.7) 98 (71.0)

Her2/neu status <0.001*
Negative (0, 1+, 2+ FISH not amplified) 33(43.4) 114 (82.6)
Positive (3+, 2+ FISH amplified) 43 (56.6) 24 (17.4)

Proliferative index 0.950
Ki-67 (<15%) 24 (31.6) 43 (31.2)
Ki-67 (=15%) 52 (68.4) 95 (68.8)

*P<0.05. Data are presented as the n number (%). BCS, breast-conserving surgery; ER, estrogen receptor; PR, progesterone receptor; FISH,
fluorescence in situ hybridization; Her2, human epidermal growth factor receptor 2; cT, clinical tumor stage; cN, clinical node stage.

Table II. Association between axillary ultrasound, ultrasound-guided fine needle aspiration biopsy with final histopathology.

Final histopathology
Investigation Category Positive Negative Total (n)
Axillary US Suspicious 45 (60.0%) 30 (40.0%) 75
Benign 31(22.3%) 108 (77.7%) 139
Total (n) 76 138 214
US-guided FNAB Positive 32 (100.0%) 0(0.0%) 32
Negative 13 (30.2%) 30 (69.8%) 43
Total (n) 45 30 75

Data are presented as the n number (%). FNAB, fine needle aspiration biopsy; US, ultrasound.
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Table III. Accuracy of axillary ultrasound and ultrasound-
guided fine needle aspiration biopsy.

Axillary US US-guided FNAB
Variable % 95% CI % 95% CI
Sensitivity 592 47.3-704 71.1 55.7-83.6
Specificity 78.3 70.4-84.8 100.0 88.4-100.0
PPV 60.0 48.0-71.2 100.0 89.1-100.0
NPV 71.7 69.9-84.3 69.8 53.9-82.8
Accuracy 71.5 64.7-79.1 82.7 71.7-90.8
Total (n) 214 75

ClI, confidence interval; FNAB, fine needle aspiration biopsy; NPV,
negative predictive value; PPV, positive predictive value; US, ultra-
sound.

Negative FNABs were found in 43 patients, 13 of which
(30.2%) had positive results after SLNB or axillary dissection.

The diagnostic power of FNAB which was used to identify
metastatic ALNs was statistically analyzed. In predicting
ALNSs status, the sensitivity, specificity, PPV, and NPV of
US-guided FNAB were 71.1% (32/45), 100.0% (30/30),
100.0% (32/32), and 69.8% (30/43), respectively. False nega-
tive rate was 30.2% (13/43). The overall diagnostic accuracy of
US-guided FNAB was 82.7% (62/75) (Table III).

SLNB results. SLNB was performed in 182 patients. A mean of
2.21 nodes were excised per patient (range 1-5 nodes). Sentinel
lymph nodes were positive in 44 patients. A total of 64 sentinel
lymph nodes were identified as metastases. In these patients,
isolated tumor cells (ITC) were identified in 6 lymph nodes,
micrometastases in 11 lymph nodes, and macrometastases in
47 lymph nodes.

Discussion

The following procedure is applied to the conventional staging
of breast carcinoma: Breast and axillary US, physical exami-
nation, history, chest X-ray, abdominal CT, and bone survey.
The most important parameter which can affect surgery and
medical treatment in breast cancer patients is the status of the
axillary lymph node. In addition, the mode of ALND depends
on preoperative detection of axillary metastases.

Due to both the increased awareness of breast carcinoma
and comprehensive breast screening programs, the disease
is detected at an early stage at present. In this case, the
possibility of patients with microscopic or clinical ALNs
involvement on admission is low. Breast-conservative surgery
can be performed, if there are no axillary lymph node involve-
ment in T1 and T2 breast cancers. Preoperative neoadjuvant
chemotherapy is used if distant metastases or lymph nodes
metastases are detected in locally advanced breast cancer (18).

Axillary US combined with FNAB was implemented in
1997 (19). US-guided FNAB, which was an alternative tech-
nique, appeared nearly at the same time with SLNB. It has
been shown that ultrasound might be used to assess lymph
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nodes quite accurately (20). Many studies have shown that
ALNs FNAB-guided preoperative staging was more accurate.
Chang et al (21) indicated that the PPV and NPV of US-guided
FNAB were quite high as 98.7 and 81.8%, respectively.

At present, the sentinel node dissection procedure can be
skipped, and ALND is performed even in patients who have a
single positive axillary lymph node (22,23). Preoperative axil-
lary US or FNAB on suspicious lymph nodes can reduce the
demand for SLNB by 21- 65%. In the present study, US-guided
FNAB was used to detect axillary metastases, and the demand
for SLNB was eliminated in 42.7% of the cases. If unnecessary
SLNB step can be avoided, the duration of the surgery will be
shortened and the costs of the procedure will be decreased
markedly, resulting in a reduction in healthcare expenses by
nearly 20% (22,24,25).

Leenders et al (26) reported sensitivity, specificity, PPV
and NPV of axillary US alone as 60.8, 80.7, 67.5 and 70.7%,
respectively. When combining axillary US with FNAB of
suspicious lymph nodes, sensitivity was 73.5%, specificity was
99.9%, PPV was 99.1% and NPV was 69.0% (26). Similarly
Garcia Fernandez et al (27) demonstrated that US-guided
FNAB showed PPV of 87%, NPV of 82%, sensitivity of 70%
and specificity of 100%, when compared with final axillary
histology (27). The sensitivity, specificity, PPV, and NPV of
axillary US alone were 59.2% (45/76), 78.3% (108/138), 60.0%
(45/75) and 77.7% (108/139), respectively, in the present study.
This result is similar to above studies concerning the role of
axillary US alone in preoperative detection of positive ALNs.
However, the sensitivity and specificity of US-guided FNAB
in evaluating the axillary lymph node grew to 71.1 and 100.0%,
respectively, after combining the axillary US with FNAB. The
PPV and NPV of this method were evaluated to be 100.0 and
69.8%, respectively, which was again consistent with previous
studies.

Inadequate sampling was the most important cause of the
false negative results found in recent studies. The proportion
of insufficient sampling can be reduced when the number of
aspirations was increased (23). The inadequate sampling rate
was 8.5% in the present study, which was similar to the rate
reported in the literature. The small size of metastatic lymph
nodes and the deficient imaging of ALNs detected by US
caused an inadequate aspiration (23,28).

The sensitivity of US-guided FNAB is related to the
number of involved ALNs. The sensitivity will increase from
47.1 to 80%, if two or more lymph nodes are involved (29).
Deurloo et al (30) showed that when ALNs with a cortical
thickness of >2 mm were selected for puncture, the sensitivity
and specificity of US-guided FNAB would be increased.
Studies have shown that as the tumor size increased, the
number of involved lymph nodes also increased. The prog-
nosis of small tumors with axillary involvement was superior
to that of large ones (31).

In the present study, 30.2% of cases had false negative
results for the axillary lymph node FNAB. The reason for the
false negative results may be due to inappropriate sampling,
micro-metastasis, the deficient imaging of all the lymph nodes,
and mistakes in radiologic and pathologic evaluation (22,24).
In the case of non-diagnostic/inadequate cytology result, the
biopsy should be repeated, because the proportion of positive
nodes in these patients is extremely high (32).
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It has been reported that the causes of false positive
results are mainly due to the insufficient sampling of ALNs
or to an inaccurate assessment of cell types obtained from
the puncture (22,33). The enlargement of reactive lymph node
is an important cause of clinically false positive assessment.
To distinguish between normal and abnormal ALNSs, the
size of lymph nodes is not the standard to differentiate them.
Fatty or reactive lymph nodes can be mistaken for metastatic
disease, because they may be large enough in size (34). In the
present study, the US-guided FNAB did not produce false
positive results. Some studies showed that there were no
false positive results for the US-guided FNAB, while another
of them reported false positive results ranging from 1.4 to
1.6% (22,23,33,35).

We do not have enough evidence to suggest that the node
submitted to FNAB was exactly the lymph node which was
detected in subsequent axillary dissection. Abe et al (36) used
thick-needle biopsy to detect axillary metastases. They reported
that the positive lymph node was the only sentinel node found
after SLNB or ALND, in >15% of positive US-guided core
needle biopsy cases. This indicated that the lymph node which
underwent US-guided core needle biopsy was the same node
detected to be histologically positive on the basis of axillary
dissection. When performing FNAB, the largest node which
has the most pathological morphology is usually chosen as the
target. The closest lymph node from the breast is very likely to
be the sentinel node. It has been reported that the sensitivity of
the procedure would be increased, if the lymph node closest to
the breast was performed FNAB (36,37).

It is obvious that FNAB has more advantages than SLNB
in case of skipped metastasis. Previous study has shown that
metastatic disease may not first metastasize to level I nodes,
but skip to level II nodes directly (38). FNAB can be used not
only for sentinel lymph nodes, but for any lymph nodes which
have sonographic malignancy standard.

An advantage of the present study is its prospective design
with a consecutive series of patients treated at our hospital.
Another advantage is that 3 radiologists with 5-10 years of
work experience performed axillary US and FNAB. However,
this is a single-center study that may have a bias related to
external validity, which is a limitation of the present study.
Another limitation of the present study is that it is difficult for
us to perform a direct correlation between ALNs submitted to
US-guided FNAB and those obtained in axillary surgery.

In conclusion, axillary US can be complementary to
physical examination in axillary assessment. In addition,
combining axillary US and FNAB can detect axillary
metastases timely and help us plan our first surgery accord-
ingly. Axillary US-alone or combined US/FNAB had a high
accuracy rate and a satisfactory result because they cost less
and are easy to assess the status of ALNs. Thanks to the
excellent PPV of US-guided FNAB, ALND can be performed
in patients with positive FNAB, which can avoid SLNB and
intraoperative frozen procedure. As a minimally invasive
technique, comprehensive clinical trials should be conducted
to assess the value of US-guided FNAB.
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