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Background: Despite the common use of ultrasound (US)-guided fine-needle aspiration (FNA) for axillary
node (AN) in breast cancer patients, only a limited number of studies are available regarding the diagnostic
performance of AN-FNA according to the suspicion level based on US findings. This study compares the
outcomes of US-guided AN-FNA in breast cancer patients, differentiating between those undergoing staging
and surveillance.

Methods: A cross-sectional retrospective study with retrospective analysis was conducted on 767
consecutive AN-FNA procedures performed in 2017 at Samsung Medical Center in Seoul, with 654 for
staging and 113 for surveillance in breast cancer patients. The radiologists performed axillary US and the
specific finding was prospectively classified into the AN-reporting and data system (AN-RADS) category
3-5 before FNA. The malignancy rate of each category was evaluated. The chi-square test, with or without
Bonferroni correction, or Fisher’s exact test was used to compare the malignancy rates between the staging
and surveillance groups for each category.

Results: Among the 767 AN-FNAs, 424 (55.3%) were malignant. The malignancy rate was significantly
higher in the staging group (59.5%) than in the surveillance group (31.0%, P<0.0001). The distribution
of AN-RADS categories differed between the groups (P=0.015), with 4A being the most common. The
malignancy rates in categories 3, 4A, 4B, 4C, and 5 were as follows: 5.6%, 36.0%, 77.4%, 87.7%, and 98.4%
in the staging group, and 0.0%, 9.7%, 53.3%, 88.9%, and 100% in the surveillance group. The malignancy
rate was significantly different between the two groups only in category 4A (P=0.0001).

Conclusions: AN-FNA according to AN-RADS category appears to be an appropriate method for
determination of axillary nodal status. Overall malignancy rate of AN-FNA in breast cancer patients was
higher in the staging group than in the surveillance group. According to the suspicion level, the difference

between two groups was significant only in category 4A.
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Introduction

Breast cancer is the most common cancer among women
worldwide and in South Korea (1,2). For the preoperative
staging of breast cancer, regional lymph node (LN) status
is one of the strongest predictors of long-term prognosis
and is important for planning treatment (3,4). If axillary
node (AN) metastasis is confirmed by fine-needle aspiration
(FNA) during staging work-up, neoadjuvant chemotherapy
(NAC) or upfront AN dissection can be performed (5,6).
In contrast, if there is no suspicious AN on preoperative
ultrasound (US), sentinel LN (SLN) surgery is performed
to select patients for whom axillary dissection can be
omitted (7). Therefore, preoperative axillary US and AN-
FNA can influence axillary surgical plans and the choice of
NAC. When there are ANs showing suspicious features on
US, surgeons or radiologists want to verify the pathologic
results in order to avoid false-positive results and reduce
fruitless AN dissection. Although AN-FNAs may help
triage equivocal cases to whether NAC or conventional
surgery, indiscriminate FNAs may be more harmful. In
order to work smarter, we should reduce time-consuming
and unnecessary FNAs that often lead to negative results
through feedback by outcome monitoring. The outcome
monitoring of assessment of axillary status on US by FNA
can be a guideline for daily practice to predict a lymph node
metastasis.

Meanwhile, the axillary US can be used for postoperative
imaging surveillance of women with a personal history of
breast cancer (PHBC). In these women, axillary scanning
is optional in the ACRIN 6666 protocol (8). However, in
our previous study, among the occult recurrences during
locoregional US for the breast and axillary areas in women
with PHBC, 33% of recurrences were present in the axillary
area (9). In countries where whole-breast US has been used
as a supplemental screening modality, axillary scanning can
be easily adopted in the routine protocol and the detected
abnormalities need to be characterized.

Similar to breast US, the axillary US also has a tendency
for subjective reporting, making communication difficult.
Although there are some suggested US features of
malignant LNs, such as cortical abnormalities, including
focal or diffuse thickening >3 mm, presence of focal bulges,
and peripheral vascularization on color Doppler (10-15),
only a few studies have reported the malignancy likelihood
of AN on US according to an imaging-based grading system
(15,16). If a reporting system similar to the Breast Imaging
Reporting and Data System (BI-RADS) (17) is available
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for axillary US and the system can suggest benchmarks for
the malignancy likelihood, it will help ensure the quality
of axillary US practices. The validation should be made by
means of US-guided FNA or surgical biopsy. US-guided
FNA can be easily applied for suspicious ANs and it has
been widely accepted in diagnostic examinations. However,
the diagnostic accuracy can be different according to the
clinical setting whether in diagnostic during staging work-
up or in surveillance setting in women with PHBC. There
is a paucity of studies on the diagnostic performance of AN-
FNA in breast cancer surveillance groups, and the study
population is relatively small (18). Through the analysis
of the malignancy likelihood of AN-FNA in a larger study
population, an ideal guideline can be suggested. Following
the SOUND trial, which was conducted between 2012
and 2017 in Europe and published results supporting
the omission of sentinel node biopsy (19), our study was
conducted to evaluate the diagnostic performance of
practices that performed US-guided AN-FNA based on US
features and implement quality control.

In this study, we investigated the outcome of US-guided
AN-FNA performed in breast cancer patients according to
the axillary node-reporting and data system (AN-RADS)
category, modified from BI-RADS, which is very familiar to
the breast radiologists, and compared the results between
two different clinical settings: staging and surveillance
groups. We present this article in accordance with the
STROBE reporting checklist (available at https://qims.
amegroups.com/article/view/10.21037/qims-23-1452/rc).

Methods
Study population

The study was conducted in accordance with the
Declaration of Helsinki (as revised in 2013). The study
was approved by Institutional Review Board of Samsung
Medical Center and individual consent for this retrospective
analysis was waived. We consecutively enrolled patients
who underwent US-guided AN-FNA from 1 January 2017
to 31 December 2017 in Samsung Medical Center in Seoul.
Patients whose primary cancer was not breast cancer were
excluded. Among 769 US-guided AN-FNA procedures,
two patients were excluded and total 767 procedure were
performed for ANs that were suspicious or requested for
cytology in 765 consecutive patients specified with breast
cancers in our institution. In two patients, repeated FINA
was performed on the same axilla on two different days.
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769 US examinations in 767 consecutive
women with AN-FNA between
January and December 2017
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cancers (n=2)
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(654 cases in 654 women)

Y

Y
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Postoperative surveillance for women with
personal history of breast cancers
(113 cases in 111 women)

A

A

FNA negative (n=265)

FNA positive (n=389)
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Y
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Y
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* Immediate operation
less than 2 months
without NAC (n=166)

e NAC (n=92)

e Lost to follow-up (n=7)

* Immediate operation
less than 2 months
without NAC (n=126)

¢ Delayed operation after
NAC (n=197)

¢ No breast and axilla

e Follow-up US
>12 months showed no
progression (n=77)

® Follow-up chest CT
showed no progression
(n=1)

e Immediate operation
(n=20)

¢ Follow-up with other
imaging owing to
systemic metastasis
(n=8)

surgery after NAC owing
to disease progression
(n=33)

e Lost to follow-up
without any treatment
(n=33)

¢ Follow-up for axilla was
not available because
of disease progression
(n=7)

Figure 1 Flowchart of the study patients. US, ultrasound; AN-FNA, axillary nodal fine-needle aspiration; NAC, neoadjuvant chemotherapy;

CT, computed tomography.

The reason for axillary US was the preoperative staging
of current breast cancers in 654 cases and postoperative
surveillance for women with PHBC in 113 cases (Figure I).

US examination and pathologic analyses

US was performed using various machines with a high-
resolution (4-15 MHz) linear array transducer (iU22, Philips
Medical Systems, Bothell, WA, USA; RS80A, Samsung
Medison Co. Ltd., Seoul, Korea; Supersonic Imagine,
Aix en Provence, France). One of the 15 board-certified
radiologists performed the US and US-guided procedures.
All practitioners were specialized in breast imaging (nine
staff radiologists with 7-20 years of experience and six fellow
radiologists with 3—27 months of experience). US-guided
AN-FNA was performed using a 23-gauge needle with a
2-cc syringe. Cytological findings from AN-FNA have been
reported as benign or malignant. Surgical pathology results
were available in less than 2 months in 312 cases (166 FNA-
negative and 126 FNA-positive cases in the staging group,
and 20 FNA-positive cases in the surveillance group) and
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follow-up imaging with US or computed tomography (CT)
for more than a year was available in 86 cases (78 FNA
negative and 8 FNA positive cases in the surveillance group)
(Figure 1). Patients with false-negative FNA findings were
explored based on the final surgical pathology or imaging
follow-up for >1 year.

Axillary node reporting and data system (AN-RADS)

For each case, the radiologists prospectively assigned a
five-scale category to the most suspicious ANs based on
US morphology according to the level of suspicion at
the time of the procedure. Hereafter, we will refer to this
system as the AN-RADS category based on the concept of
7-scale BI-RADS categories familiar to breast radiologists
and clinicians to improve communication. Of the 7-scale
categories, we included only 5-scale categorization system
which could be the subjects of diagnostic FNA, as follows:
3, high-probability benign; 4A, low suspicion; 4B, moderate
suspicion; 4C, high-suspicion; and 5, high-probability
malignancy.
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Figure 2 US image of axillary LN with AN-RADS category 4A (A), category 4B (B), category 4C (C), and category 5 (D). All cases were

confirmed as metastasis following AN-FNA. (A) Axillary LN with diffuse cortical thickening (arrows; cortical thickness, 4 mm) at the axillary

level. (B) LN with multifocal and angular cortical thickening (arrows) with partially compressed fatty hilum at axillary level I. (C) A round

hypoechoic enlarged LN (arrows) with complete effacement of the fatty hilum at axillary level I. (D) An LN replaced with an ill-defined

irregular mass (arrow) showing extracapsular extension and skin involvement. US, ultrasound; LN, lymph node; AN-RADS, axillary nodal

ultrasound category system; AN-FNA, axillary nodal fine-needle aspiration.

If the representative LN at the lower axillary border
(presumed to be a sentinel node) had an echogenic hilum
and an oval shape with a cortex <3 mm, morphologically
similar to the remaining axillary LNs in the ipsilateral level
I axilla, we considered it as category 3 (high-probability
benign). When the LN showed diffuse cortical thickening
more than 3 mm with an equivocal shape, category 4A (low-
suspicion) was assigned. When the interpreters thought the
LN was quite suspicious, showing combination of suspicious
US findings, including eccentric cortical thickening (>3 mm),
round LNs with a blurry or partially compressed fatty
hilum, partial or complete loss of the fatty hilum, the LNs
were categorized as 4B (moderate-suspicion) or 4C (high-
suspicion) according to the degree of suspicion. Category
5 (high-probability malignant) was defined as an LN
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completely replaced with an irregular mass, an LN showing
extracapsular extension and microcalcifications (Figure 2).

To reduce inter-reader variability, cases with radiologic
pathological discrepancies were reviewed through a weekly
departmental supervisory meeting, and the interpreters who
provided inappropriate categories before FNA received
corrective feedback.

Data analysis and statistical methods

Malignancy rates for each AN-RADS category in the
staging and surveillance groups were calculated. The chi-
square test, with or without Bonferroni correction, or
Fisher’s exact test was used to compare the distribution of
the assigned category and malignancy rates between the
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Table 1 Study population and distribution of AN-RADS categories (n=767)

An et al. Axilla US staging vs. surveillance in breast cancer

Variables Staging Surveillance P value

Age (years), median [1%, 3] 49 [43, 57] 53 [47, 61] 0.0001*

Breast cancer type, n (%) 0.001*

Ductal (IDC and DCIS) 613 (93.7) 100 (88.5)
ILC 29 (4.4) 4 (3.5)
Others' 12 (1.8) 9(8.0)

AN-RADS category, n (%) 0.015*
3 (high-probability benign) 18 (2.8) 4 (3.5) 0.551
4A (low-suspicion) 314 (48.0) 72 (63.7) 0.002
4B (moderate-suspicion) 137 (20.9) 15 (138.3) 0.059
4C (high-suspicion) 122 (18.7) 18 (15.9) 0.489
5 (high-probability malignant) 63 (9.6) 4 (3.5) 0.031

Total 654 (100) 113 (100)

', includes metaplastic carcinoma, mucinous carcinoma, solid papillary carcinoma, invasive micropapillary carcinoma, mixed mucinous
and micropapillary carcinoma, tubular carcinoma, invasive carcinoma with pleomorphic large cells, signet ring cell carcinoma; *, Wilcoxon
rank sum test; **, Chi-squared test. AN-RADS, axillary nodal reporting and data system; IDC, invasive ductal carcinoma; DCIS, ductal

carcinoma in situ; ILC, invasive lobular carcinoma.

staging and surveillance groups for each category. The
Cochran-Armitage trend test was performed to assess the
relationship between the increase in AN-RADS category
and malignancy rate. Logistic regression analysis using
Firth’s penalized likelihood approach was used to compare
the relationship between the malignancy rate and the
assigned categories between the two groups. Statistical
analyses were performed using SAS version 9.4 (SAS
Institute, Cary, NC, USA). A two-sided P value of <0.05

was considered statistically significant.

Results

Among 769 US-guided AN-FNA, this study included
767 procedures in 765 patients. Only two patient were
excluded due to a primary cancer other than breast cancer.
Two of the 767 patients had two US-guided AN-FNAs.
The breast cancer type of study population and distribution
of the AN-RADS categories are summarized in 7able 1. The
distribution of ductal and lobular types, excluding the others
type, was not statistically significantly different in the two
groups. A category 4A (low-suspicion) was most commonly
given in both the staging and surveillance groups (48.0%
and 63.7%, respectively) and was given more commonly in
the surveillance group than in the staging group (P=0.002).
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The distribution of categories differed between the two
groups (P=0.015).

Of the 767 ANs, 424 (55.3%) were found to be
malignant. The malignancy rate was significantly different
between the staging and surveillance groups: 59.5%
(389/654) in the staging group and 31.0% (35/113) in the
surveillance group (P<0.001) (7zble 2). The malignancy
rates in the staging and surveillance groups according to
AN-RADS category were 5.6% wvs. 0.0% for category 3
(high-probability benign), 36.0% vs. 9.7% for category
4A (low-suspicion), 77.4% vs. 53.3% for category 4B
(moderate-suspicion), 87.7% vs. 88.9% for category 4C
(high-suspicion), and 98.4% wvs. 100% for category 5 (high-
probability malignant), respectively. The malignancy
rate was significantly different between the staging and
surveillance groups for category 4A (P=0.0001). An increase
in the malignancy rate along with a higher suspicion
category was noted (P<0.001), and this trend was not
significantly different between the two groups (P=0.41).

In the staging group (n=654), 292 cases were available
for immediate surgery within 2 months. Among these false-
negative cases of AN-FNA occurred in 48 of 166 cases with
negative FNA results (28.9%), and all were in the staging
group. Of these 48, 39 (81.3%) were found to have one to
two LN metastases, and 9 (18.8%) were found to have heavy-
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Table 2 Comparison of the malignancy rate of AN-FNA in breast cancer patients between staging and surveillance groups according AN-RADS

AN-RADS category Staging (n=654), n (%) [95% ClI] Surveillance (n=113), n (%) [95% CI] P value
3 (high-probability benign) 1(5.6) [0.14-27.29] 0 (0.0 >0.99
4A (low-suspicion) 113 (36.0) [30.7-41.6] 7 (9.7) [4.0-19.0] 0.0001
4B (moderate-suspicion) 106 (77.4) [69.5-84.1] 8 (53.3) [26.6-78.7] 0.29
4C (high-suspicion) 107 (87.7) [80.5-93.0] 16 (88.9) [65.3-98.6] >0.99
5 (high-probability malignant) 62 (98.4) [91.5-100.0] 4 (100.0) [39.8-100.0] >0.99
All 389 (59.5) 35 (31.0) <0.001

AN-FNA, axillary nodal fine-needle aspiration; AN-RADS, axillary nodal reporting and data system; Cl, confidence interval.

burden metastases of up to three or more LNs. Heavy-
burden metastasis with false-negative results was assessed in
category 4A (low suspicion) in six patients and category 4B
(moderate suspicion) in three patients. Surgically confirmed
size of metastatic deposits in the false negative ANs was
0.025-2.0 cm (mean: 0.58 cm, median: 0.4 cm).

In the surveillance group, there were no proven false-
negative or false-positive results. All 78 FNA-negative
patients in the surveillance group had imaging follow-up
results (US in 77 patients between 12 and 21 months and
chest CT in one patient), the LNs showed no interval
change or decrease in size or conspicuity, and the degree
of suspicion was lowered. Two patients underwent repeat
FNA of the same or different LNs, which revealed
negative results. Among the 35 FNA-positive cases in the
surveillance group, 20 underwent surgery for metastatic
LNs, and the others were regarded as true positives due to
concomitant systemic metastasis or further progression of
metastasis on follow-up imaging or were lost to follow-up
due to self-withdrawal of further treatment.

Discussion

We investigated the malignancy rate of AN-FNA according
to the AN-RADS category in breast cancer patients and
evaluated the difference in the malignancy rate in two
different clinical settings (staging and surveillance). The rate
was significantly higher in the staging group (59.5%) than in
the surveillance group (31.0%) (P<0.001). The malignancy
rates of each category were as follows: 5.6%, 36.0%, 77.4%,
87.7%, and 98.4% vs. 0.0%, 9.7%, 53.3%, 88.9%, and
100%, respectively, in the staging and surveillance groups.
The rate showed an increasing tendency with increasing
categories, and the outcome according to the AN-RADS
category in the surveillance group was concordant with

the BI-RADS guidelines for breast lesions (0-2%, >2—
10%, >10-50%, >50-95%, and >95-100% in categories
3, 4A, 4 B, 4C, and 5, respectively). Although a higher
malignancy rate was observed in the staging group than in
the surveillance group in the 3, 4A, and 4B categories, also
quite different from the BI-RADS guidelines, the difference
was only statistically significant in category 4A (P=0.0001).
We suggest the reason for the higher malignancy rate of
ANs per AN-RADS category in staging group than in
surveillance group is that the prevalence of metastasis in
the staging group who have not yet been treated is 59.5%,
which is higher than the prevalence of metastasis in the
surveillance group (31.0%) (P<0.001).

Previous study dealing with US FNA including normal-
appearing LN groups showed 11% sensitivity in normal-
appearing LNs, 44% sensitivity in indeterminate LN,
and 93% sensitivity in suspicious LNs for patients who
were candidates for SLN surgery (15). The result of the
indeterminate LN in the previous study was between
the values of 4A and 4B in staging group of our study.
This difference is probably due to the different target
populations; the previous study only included patients who
were candidates for sentinel LN surgery.

In our study, the malignancy rate of ANs in women
with preoperative breast cancer (59.5%) was consistent
with the results of a previous report (20,21). The higher
malignancy rate of ANs in the staging group indicates that
abnormal ANs discovered before surgery for breast cancer
have a higher potential for metastasis than abnormal ANs
found in the surveillance follow-up US, even with the same
abnormal US morphologic findings. According to the
benchmarks for diagnostic and screening mammography in
the follow-up and outcome monitoring chapter of the ACR
BI-RADS atlas, the performance differed in the screening
settings, diagnostic settings following abnormal screening,
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and diagnostic settings with palpable lumps. The cancer
detection rates per 1,000 examinations were 2.5, >20,
and >40 in each clinical setting (17). This is similar to the
results of our study, in which the malignancy rate of FNA
was 31.0% in the surveillance screening and 59.5% in the
diagnostic staging.

There were 48 false-negative cases of US-guided AN-
FNA, and all cases were in the staging group; these were
revealed as metastasis following surgery. Rarely, there
are cases showing unexpectedly high nodal staging with
negative FNA results. However, this false-negative rate was
acceptable because > 80% of missed detections were one or
two LN metastases, which is a low-burden nodal metastasis
that is usually managed with sentinel LN biopsy during the
operation.

In previous studies, the false-negative rate of preoperative
US-guided axillary FNA is associated with smaller lymph
node size (<1.2 c¢m), smaller cortical thickness (<3.5 mm),
and a lower percentage of lymph node replacement by
carcinoma (22). The main reason of false negative results
might be the failure to identify small metastases in LNs with
normal appearance or the identification failure of LN itself.
As the axillary region has no distinct anatomical landmarks,
it is difficult to find all the small axillary LNs. The second
reason might be the selection error; the targeted LN during
US-guided FNA could be different from the histologically
metastatic LNs. It can happen when the multiple half-
suspicious LNs were found during US. The last possible
reason could be technical problems in FNA and the
inherent limitations of cytological interpretation. In this
context, accurate LN selection is important to reduce the
false-negative rate, and contrast-enhanced ultrasound
(CEUSY) or elastography added to greyscale US may help to
improve diagnostic performance (23-26).

The possible reason for the higher false negative rate
in the staging group than in the surveillance group is that
since the gold standard for the staging group is surgery
and the surveillance group is US follow-up, it is possible
that micrometastasis was not clinically detectable in the
surveillance group. Also, since the staging group is a
group of patients before treatment for breast cancer, the
underlying malignancy prevalence was higher than in the
surveillance group, which may have contributed to the
higher false negative rate.

This study has several limitations. First, it was a
retrospective, single-institution study. Thus, there might
have been a selection bias in the inclusion of study patients.
However, this study included a consecutive series of
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patients. Second, only lesions that had been diagnosed using
AN-FNA were included in this study. Other benign-looking
AN not tested by AN-FNA were also excluded. Therefore,
the results of our study do not reflect the sensitivity or
specificity of the total AN US. However, we think our
results showed the outcome of AN-FNA for LNs above
a minimal suspicion level. Third, there could be inter-
reader variability in the suspicion category assessment and
differences in procedural skillfulness between radiologists.
However, all radiologists included in this study specialized
in breast imaging for 7-20 years or were on fellowship
training. In addition, to reduce inter-reader variability,
cases with radiologic and pathological discrepancies
were reviewed at weekly breast department supervisory
meetings. Fourth, AN-FNA rather than core needle biopsy
(CNB) was performed to assess AN status in this study.
Previous studies have reported that AN-CNB has better
diagnostic performance than AN-FNA (27-29), although
the differences were not significant. In a meta-analysis of
the diagnostic accuracy of FNA cytology and CNB in the
assessment of ANs in breast cancer, Pyo et al. reported that
both FINA and CNB are useful in preoperative assessments
of ANs in patients with breast cancer (30). Furthermore,
AN-CNB has limitations in the use of narrow spaces and
is in close proximity to large vessels, and the use of a small
LN could be a diagnostic challenge. Fifth, reactive LN
secondary to breast biopsy may alter the morphology. Most
AN-FNA was performed after breast biopsy in the staging
group, which may have affected the LN morphology.
Finally, since the FNA results in the surveillance group were
not confirmed by surgical pathology, but were considered
true negatives if they did not progress at 1 year or more
of follow-up, there is the possibility that some of the cases
containing non-viable microscopic metastatic foci were
mistaken for true negatives because they did not progress
to clinically detectable metastasis. The recent result of
SOUND trial addressed that the patients with small (<2 cm)
breast cancers and sonographically normal appearing lymph
nodes with no axillary surgery and with appropriate chemo-
radiation therapy showed very low LN recurrence rate
in the axilla (0.4% at 5 years) (19). There is a chance that
the metastasis not removed in surgery do not develop as
clinically detectable metastasis during surveillance US.

Conclusions

In conclusion, the malignancy rate of ANs per AN-RADS
category was generally higher in the staging group than in
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the surveillance group in the patients specified with breast
cancers, probably because of differences in the risk of
malignancy. The difference was quite significant in category
4A low-suspicion LNs (36.0% vs. 9.7%). We suggest that
examiners should expect a higher malignancy possibility of
AN with suspicious findings noted on the preoperative US.
We also demonstrated the outcomes of the AN-RADS based
on US morphology with an assessment of the malignancy
rate. These results may help design a generalized AN
reporting system that can provide an objective range of
suspicion levels of malignancy and may help communication
between radiologists and clinicians and research on axillary
US in patients with breast cancer. Future research is needed
to suggest and validate the systematic classification of
suspicion levels according to imaging findings.
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