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Abstract

Background: The role of repeat fine-needle aspiration
(RFNA) or core needle biopsy (CNB) has not been established
in nodules categorized as atypia/follicular lesion of undeter-
mined significance (AUS/FLUS). Objective: The purpose of
this study was to retrospectively determine whether CNB is
more useful for management decisions than RFNA at each
subcategory of AUS/FLUS nodules. Methods: This study in-
cluded 158 AUS/FLUS nodules (=1 cm) from 153 consecutive
patients who underwent both RFNA and CNB. The AUS/FLUS
nodules were subcategorized into nuclear atypia (NA) and
follicular lesions with other atypia (FOA). The diagnostic re-
sults and rate of determined management by RFNA and CNB
were compared at each subcategory. The diagnostic values
of RFNA and CNB for malignancy were evaluated in nodules

with final diagnoses. Results: CNB showed a lower rate of
AUS/FLUS diagnosis, higher rates of benign and follicular
neoplasm or suspicious for a follicular neoplasm (FN/SFN)
diagnoses (p < 0.038), and marginally higher rates of malig-
nant diagnosis than RFNA in the NA subcategory. CNB
showed a higher rate of FN/SFN (p = 0.007) than RFNA in the
FOA subcategory. CNB also demonstrated a higher rate of
surgery decision than RFNA in both the NA subcategory
(20.2vs.9.6%, p < 0.001) and FOA subcategory (20.8 vs. 5.6%,
p = 0.007), and a higher rate of observation decision only in
the NA subcategory (48.1 vs. 35.6%, p = 0.035). CNB demon-
strated a higher diagnostic performance for malignancy
overall in the nodules compared with RFNA. Conclusion:
CNB may be more useful for management decisions than
RFNA in both the NA and FOA subcategories, and has the
potential to be a first-line alternative diagnostic tool in ini-
tially diagnosed AUS/FLUS nodules.
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Introduction

The Bethesda System for Reporting Thyroid Cytopa-
thology (BSRTC) recommends repeat fine-needle aspira-
tion (RFNA) for thyroid nodules initially diagnosed as
atypia/follicular lesion of undetermined significance
(AUS/FLUS) [1, 2]. However, the role of RENA for AUS/
FLUS nodules is controversial. First, RENA also repro-
duce significant inconclusive results. The rate of repeated
AUS/FLUS results by RENA is estimated to approximate-
ly be up to 67% [3-6]. Second, RFNA may not provide a
straightforward management decision for a nodule diag-
nosed as benign by RENA because the false negative rate
of a benign diagnosis by RFNA in nodules initially diag-
nosed as AUS/FLUS may be higher than that in a single
benign diagnosis [7, 8]. Thyroid nodules with AUS/FLUS
diagnosis include various pathologies, and recent studies
[4, 9-15] demonstrate that subcategory nodules showing
nuclear atypia (NA) have a higher malignancy risk than
other subcategory nodules showing architectural or other
atypia, which might require a different management
strategy. Although several recent studies [16-22] have
suggested the potential utility of core needle biopsy (CNB)
in the management of AUS/FLUS or indeterminate nod-
ules, the role of CNB has not been established and its util-
ity has been little investigated for each subcategory of
AUS/FLUS nodules [22]. This study was performed to
determine whether CNB is more useful for management
decisions than RFNA at each nodule subcategory in pa-
tients with AUS/FLUS nodules initially diagnosed by a
prior FNA.

Materials and Methods

The institutional review board approved this retrospective
study, and the requirement to obtain informed consent was waived.

Study Population

From February 2010 to June 2013, 643 (9.7%) consecutive nod-
ules were initially diagnosed as AUS/FLUS among 6,604 thyroid
nodules of 5,159 patients who underwent FNA. A total of 158 thy-
roid nodules of 153 consecutive patients (103 women, 50 men;
mean age 51.8 + 12.3 years) were enrolled for this study among 643
nodules diagnosed as AUS/FLUS. The inclusion criteria for enroll-
ment were as follows: (a) patients who underwent both RENA and
CNB after an initial diagnosis of AUS/FLUS nodules by a prior
FNA, and (b) thyroid nodules being equal to or larger than 10 mm.
The patients who did not undergo follow-up biopsy or underwent
only one of either RENA or CNB were excluded.

The final diagnoses of malignant tumor and neoplasm were
determined by the pathological results from surgical resections.
Final diagnoses of benign nodules were determined by: (a) the
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Fig. 1. The needle notch of CNB is positioned to include a portion
of normal parenchyma (about 2 mm in length; arrows) at the mar-
gin of a nodule.

pathological results of surgical resections, (b) with benign results
of FNA or CNB repeated at least twice, or (c) with an initial benign
result of FNA or CNB and a significant decrease of nodule size at
ultrasound (US) follow-up.

US-Guided FNA and CNB Procedures

The FNA and CNB procedures were performed under high-
resolution color-Doppler US guidance using a 10- to 12-MHz lin-
ear transducer (AplioXG, Toshiba, Otawarashi, Japan; iU22, Phil-
ips Medical Systems, Bothell, Wash., USA) and by two experienced
radiologists (D.G.N. and H.S.) with 15 and 7 years of experience of
thyroid US imaging and intervention, respectively. FNA was per-
formed with a conventional method and at least two samplings
were performed for each nodule [23]. CNB was performed using a
disposable 18-gauge, single- or double-action spring-activated
needle (approx. 1- or 2-cm excursion; TSK Acecut or Stericut, Cre-
ate Medic, Yokohama, Japan) as described elsewhere [17]. The
needle notch of CNB was positioned to cut a portion of normal
parenchyma (about 2 mm in length) at the nodule margin if tech-
nically feasible (fig. 1). After patients underwent biopsy, we imme-
diately compressed the biopsy site and they were observed with self
manual compression of the biopsy site for 20-30 min. We made
an effort to obtain the qualified cytology and histology specimens
at each FNA and CNB procedure.

Cytology and Histology Analysis

All FNA cytology specimens were interpreted according to 6
categories of the BSRTC [1]. Two endocrine pathologists (H.S.M.
and H.L.) retrospectively subcategorized the AUS/FLUS catego-
ry into 2 subcategories of NA (n = 104) and follicular lesions with
other atypia (FOA; n = 54). The NA subcategory included nod-
ules with NA such as the presence of occasional nuclear grooves
and irregularity, enlarged nuclei with a pale chromatin pattern,
and nuclear overlapping or crowding, but which were not enough
to be considered suspicious for malignancy. The FOA subcate-
gory included nodules with architectural atypia such as the pres-
ence of a prominent population of microfollicles or Hurthle cells
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Table 1. Comparison of RENA and CNB diagnoses in AUS/FLUS thyroid nodules

Diagnosis! All (n = 158) NA (n = 104) FOA (n = 54)
(category)
RENA CNB p value RENA CNB p value RENA CNB p value

Nondiagnostic (I) 13 (8.2) 0(0) - 10 (9.6) 0(0) - 3(5.6) 0(0) -
Benign (1) 61(38.6) 74 (46.8) 0.079 37(35.6) 50(48.1)  0.035 24 (44.4) 24 (444) 1
AUS/FLUS (I11) 70 (44.3)  48(304)  0.01 47 (452) 33(317) 0.038 23(42.6) 15(27.8) 0.185
EN/SEN (IV) 6(3.8) 27(17.1)  <0.001 3(29)  13(125)  0.006 3(5.6)  14(259)  0.007
Suspicious for

malignancy (V) 4(2.5) 0(0) - 4(3.8) 0(0) - 0(0) 0(0) -
Malignant (VI) 4(2.5) 9 (5.7) 0.063 3(2.9) 8(7.7) 0.063 1(1.9) 1(1.9) 1

Data in parentheses are percentages. ! Diagnoses according to the 6 categories of the BSRTC.

in sparsely cellular aspirates with scant colloid, but not enough
to be diagnosed as a follicular neoplasm or suspicious for a fol-
licular neoplasm (FN/SFN), and also included other undeter-
mined atypical follicular lesions that were not enough to be in-
cluded in the NA subcategory. A thyroid nodule showing both
nuclear and architectural atypia was included in the NA subcat-
egory.

The diagnostic categories of CNB for thyroid nodules have not
yet been standardized. For this study, CNB histology diagnoses
were also categorized into the same 6 categories of the Bethesda
system according to the histopathology result of CNB [17, 24]. Cat-
egory I of CNB included the absence of any identifiable follicular
thyroid tissue, the presence of only a normal thyroid gland, and
tissue containing only a few follicular cells that were insufficient
for diagnosis. Category III of CNB included nodules with some
atypical cells, but which were not diagnostic of suspected malig-
nancy or malignancy, and included cellular follicular nodules in
which the distinction between a follicular neoplasm and a hyper-
cellular hyperplastic nodule was not possible. Category IV includ-
ed nodules with histology features favoring follicular neoplasm
and nodule capsules. The finding of the immunohistochemistry
study was not considered when determining the categories of the
CNB histopathology results.

Data Analysis and Statistics

McNemar’s test was used to compare each diagnostic result of
RFNA and CNB in the overall and subcategories of the nodules, to
compare the rate of management decision, and to compare the sen-
sitivity and specificity for the diagnosis of thyroid malignancy be-
tween RFNA and CNB. The y? test or Fisher’s exact test was used to
compare the diagnostic results of RFNA or CNB between the subcat-
egories of NA and FOA nodules. We compared the diagnostic per-
formance for malignancy between RENA and CNB by receiver oper-
ating characteristic (ROC) analysis.

For the assessment of diagnostic values we used two criteria of
RFNA or CNB for the diagnosis of malignancy. Criteria 1 indi-
cated diagnostic results of malignancy (BSRTC category VI) and
criteria 2 indicated diagnostic results of FN/SFN or suspicious for
malignancy or malignancy (BSRTC category IV/V/VI). Statistical
analysis was performed with the SPSS software package (version
18.0 for Windows; SPSS Inc., Chicago, Ill., USA), and a p value
<0.05 was indicative of a statistically significant difference.

Role of CNB in AUS/FLUS Nodules

Results

Demographic Data

The size (maximal diameter) of 158 thyroid nodules
ranged from 10 to 64 mm (mean * standard deviation
16.8 £ 8 mm). The RFNA and CNB were performed simul-
taneously in 146 (92.4%) of the thyroid nodules. The final
diagnoses of 91 nodules included 73 (80.2%) benign nod-
ules, including 4 follicular adenomas diagnosed by surgery
and 18 (19.8%) malignant nodules. Malignant tumors were
found in 13 (22.4%) of 58 NA subcategory nodules (8 con-
ventional papillary carcinomas, 3 follicular variant papil-
lary carcinomas and 2 follicular carcinomas) and in 5
(15.2%) of 33 FOA subcategory nodules (2 conventional
papillary carcinomas, 1 follicular variant papillary carcino-
ma, 1 oncocytic variant papillary carcinomaand 1 follicular
carcinoma). The final diagnoses of 73 benign nodules were
determined by: (a) the pathological results of surgical resec-
tions (n = 11), (b) with benign results of FNA or CNB re-
peated at least twice (n = 49), or (c) with an initial benign
result of FNA or CNB and a decrease of nodule size (n =
13). There were no major complications such as serious
hemorrhage in any of the patients and none required hos-
pital admission or intervention. There were no cases of in-
fection or needle track seeding during the follow-up period.

Comparison of RENA and CNB Diagnoses in AUS/

FLUS Thyroid Nodules

Table 1 displays the comparison of diagnostic results
between RFNA and CNB in overall AUS/FLUS and each
nodule subcategory. The overall nondiagnostic rate of
RENA and CNB was 8.2 and 0% in the nodules, respec-
tively. CNB showed a significantly lower rate of AUS/
FLUS (p = 0.038), higher rates of benign and FN/SFN di-
agnoses (p = 0.035 and 0.006, respectively), and a margin-
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Table 2. Management decision by RFNA and CNB diagnoses in AUS/FLUS thyroid nodules

Determined All (n = 158) NA (n=104) FOA (n = 54)

management  ppa CNB pvalue RENA CNB pvalue RENA CNB p value
Overall 75(47.5)  110(69.6)  <0.001 47(452)  71(68.3)  <0.001 28 (38.9) 39 (54.2) 0.061
Observation 61 (36.9) 74 (46.8) 0079 37(356) 50 (48.1) 0035 24(333)  24(333) 1
Surgery 14 (10.6) 36(22.8)  <0.001 10 (9.6) 21(202)  <0.001  4(5.6) 15 (20.8) 0.007

Data in parentheses are percentages. Observation indicates a management decision by benign diagnosis. Surgery indicates a manage-
ment decision by one of FN/SEN, suspicious malignancy or malignant diagnoses.

ally higher rate of malignant diagnosis (p = 0.063) than
RFNA in the NA subcategory. CNB showed a significant-
ly higher rate of FN/SEN (p = 0.007) than RFNA; how-
ever, there was no significant difference of other BSRTC
category results in the FOA subcategory.

Comparison of Diagnostic Results between the NA and

FOA Subcategory

When the results of RFNA were compared between
the NA and FOA subcategories, there was no significant
difference in the results of the 6 BSRTC categories (p =
0.185). However, when the CNB results were compared,
the FN/SEN rate was significantly higher in the FOA sub-
category than that in the NA subcategory (25.9 vs. 12.5%,
p = 0.033). There was no significant difference in other
BSRTC category results between the NA and FOA sub-
categories at CNB (p > 0.133).

Management Decision by RENA and CNB in AUS/

FLUS Thyroid Nodules

CNB demonstrated significantly higher rates of deter-
mined management for observation (BSRTC category II)
or surgery (BSRTC category IV, V and VI) than RENA in
the overall nodules and the NA subcategory (p < 0.001),
and a marginally higher rate of determined management
in the FOA subcategory (p = 0.061; table 2). CNB demon-
strated significantly higher rates of surgery decision than
RFNA in both the NA subcategory (20.2 vs. 9.6%, p <
0.001) and the FOA subcategory (20.8 vs. 5.6%, p = 0.007),
and a higher rate of observation decision only in the NA
subcategory (48.1 vs. 35.6%, p = 0.035).

Diagnostic Values of RENA and CNB for Thyroid

Malignancy

Table 3 depicts the diagnostic values of RFNA and
CNB in 91 nodules with final diagnoses. In the overall
AUS/FLUS nodules, the sensitivity of CNB for malignan-
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cy was higher than that of RENA with criteria 1 (BSRTC
category VI) or criteria 2 (BSRTC category IV/V/VI), but
was statistically significant only for criteria 2 (p = 0.021).
CNB showed a tendency of higher sensitivity for malig-
nancy than RFENA with criteria 2 in each NA and FOA
subcategory, but this was statistically insignificant. The
false negative rate of benign diagnosis was found only at
RFNA, which was 2% (1/51). The area under the curve of
CNB was significantly larger than that of RFNA for the
diagnosis of malignancy with criteria 2 in the overall
AUS/FLUS nodules by ROC analysis (p = 0.03).

The sensitivity, specificity, positive predictive value,
negative predictive value, and accuracy of RFNA and
CNB with criteria 2 (BSRTC category IV/V/VI) for fol-
licular neoplasm among nonneoplastic nodules and fol-
licular neoplasm was 28.6, 100, 100, 90.9 and 91.2% for
RENA, and 71.4, 100, 100, 96.2 and 96.5% for CNB, re-
spectively. The sensitivity of CNB for follicular neoplasm
was higher than that of RENA, but was statistically insig-
nificant (p = 0.375).

In 91 nodules with final diagnoses, the malignancy rate
of repeated AUS/FLUS result by RENA was similar or
slightly higher than that by CNB overall in the nodules
(29.2 vs. 20%, respectively) and at each subcategory (NA
26.7 vs. 25%, and FOA 33.3 vs. 14.3%, respectively).

Discussion

Our data demonstrates that the rate of overall manage-
ment decision determined by CNB was significantly high-
er than that by RENA in both the NA and FOA subcatego-
ries. The rate of surgery decision was significantly higher
at CNB than that at RENA in both the NA and FOA sub-
categories and the rate of observation decision was mar-
ginally higher only in the NA subcategory. Furthermore,
CNB demonstrated a better diagnostic performance than
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Table 3. Diagnostic values of RFNA and CNB for thyroid malignancy in nodules with final diagnoses (n = 91)

Diagnostic All (n=91) NA (n =58) FOA (n =33)

. RENA,%  CNB,% pvalue RENA,%  CNB,% pvalue RFNA,%  CNB,% p value
Criteria 1

Sensitivity ~ 22.2(4/18)  44.4(8/18) 0125  23.1(3/13) 53.8(7/13) 0.125 20 (1/5) 20(1/5) 1
Specificity 100 (73/73) 100 (73/73) 100 (45/45) 100 (45/45) 100 (28/28) 100 (28/28)
PPV 100 (4/4) 100 (4/4) 100 (3/3) 100 (7/7) 100 (1/1) 100 (1/1)

NPV 83.9 (73/87) 88 (73/83) 81.8 (45/55) 88.2 (45/51) 87.5(28/32) 87.5(28/32)
Accuracy 84.6 (77/91) 89 (81/91) 82.8 (48/58) 89.7 (52/58) 87.9 (29/33) 87.9 (29/33)
Criteria 2

Sensitivity ~ 44.4(8/18)  83.3(15/18) 0.021  53.8(7/13) 84.6(11/13) 0.125 20 (1/5) 80 (4/5) 025
Specificity ~ 98.6 (73/73) 97.4 (71/73) 100 (45/45)  97.8 (44/45) 96.4 (27/28)  96.4 (27/28)

PPV 88.9(8/9)  88.2(15/17) 100 (7/7) ~ 91.7 (11/12) 50 (1/2) 80 (4/5)

NPV 87.8 (72/82) 95.9 (71/74) 88.2 (45/51) 95.7 (44/46) 87.1 (27/31) 96.4 (27/28)
Accuracy 87.9 (80/91) 95.4 (86/91) 89.7 (52/58) 94.8 (55/58) 84.8 (28/33) 93.9 (31/33)

Data in parentheses are the raw data for the percentages. Criteria 1 indicates malignant diagnostic results as the criteria for the diag-
nosis of malignancy. Criteria 2 indicates diagnostic results of FN/SFN, suspicious for malignancy or malignant as the criteria for the
diagnosis of malignancy. PPV = Positive predictive value; NPV = negative predictive value.

RFNA overall in the AUS/FLUS nodules, and a higher sen-
sitivity for malignancy with the criteria 2 (BSRTC category
IV/V/VI) in both the NA and FOA subcategories, thus
maintaining the high specificity compared with RENA.
This study reproduces the result of a previous report
[17] that CNB can reduce the inconclusive diagnostic re-
sults (nondiagnostic and AUS/FLUS) and has a higher
sensitivity for thyroid malignancy than RENA overall in
AUS/FLUS nodules, and the present study additionally
demonstrates a higher efficacy of CNB for management
decisions at each subcategory of AUS/FLUS nodules.
The overall lower rate of repeated AUS/FLUS result at
CNB may be explained mainly by two factors - sufficient
biopsy tissue sample and better information of nodule ar-
chitecture at CNB (fig. 2-4). First, the cytology diagnosis
of AUS/FLUS is strongly related to a paucicellular FNA
specimen that manifests as scenarios of NA, architectural
atypia and oncocytic pattern in paucicellular aspirates [3],
and, therefore, this causative factor for AUS/FLUS diag-
nosis at FNA may be overcome by a large tissue sample of
CNB. Second, CNB can provide more information of nod-
ule architecture by tissue sampling, including the nodule,
nodule margin (information of capsule) and adjacent nor-
mal glandular tissue [19]. This factor may also be a major
cause for a higher rate of FN/SEN diagnosis at CNB in both
the NA and FOA subcategories compared with RENA.
However, the data of subcategory analysis at CNB
show different results between the NA and FOA subcat-
egories. First, in contrast to the NA subcategory, there

Role of CNB in AUS/FLUS Nodules

was no significant difference in the rate of malignant and
benign diagnoses between RFNA and CNB in the FOA
subcategory. Second, CNB showed a higher rate of FN/
SEN diagnosis in the FOA subcategory than that in the
NA subcategory. These differences between the NA and
FOA subcategories seem closely related to the difference
of histopathology because the FOA subcategory included
mostly follicular lesions showing predominant microfol-
licle formation and rarely showing NA for papillary thy-
roid carcinoma. Our results also suggest that CNB is su-
perior to RENA in the diagnosis of follicular neoplasm in
both the NA and FOA subcategories, which is supported
by recent reports [25, 26] that CNB is more sensitive and
predictive of follicular neoplasm, and which could be ex-
plained by an advantage of CNB in providing better in-
formation of nodule architecture.

Our data demonstrated that CNB was more useful for
management decisions relating to AUS/FLUS nodules
than RFNA due to fewer inconclusive results at each NA
and FO subcategory as well as overall AUS/FLUS nod-
ules. Although management decisions of surgery or
observation could be made more effectively at CNB com-
pared with RFENA in the NA subcategory, only the man-
agement decision of surgery could be made more
effectively at CNB in the FOA subcategory. This might be
partly caused by a difficulty in categorizing a cellular hy-
perplastic nodule without a capsule in CNB specimens as
benign, which was usually categorized as AUS/FLUS in
the present study due to a concern of follicular variant
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Fig. 2. CNB histology and surgical pathol-
ogy of a papillary thyroid carcinoma. a This
CNB histology specimen shows tumor cells
with an atypical papillary growth pattern
(lower thick arrow), diagnosed as papillary
thyroid carcinoma. The specimen also
shows a normal gland (upper thick arrow)
and intervening fibrous capsule-like struc-
ture between the tumor and normal gland
(thin arrow). b Histology of the surgical
specimen demonstrates tumor cells and an
adjacent normal gland corresponding to
the histology of CNB, diagnosed as papil-
lary thyroid carcinoma. The diagnosis of
the initial and repeat FNA was NA (not
shown). HE stain. x10.

Fig. 3. CNB histology and surgical pathol-
ogy of a minimally invasive follicular carci-
noma. a This CNB histology specimen
shows a microfollicular proliferative lesion
(thin arrow) with a fibrous capsule (thick
arrow), diagnosed as FN/SFN. b Histology
of the surgical specimen demonstrates tu-
mor, encapsulation and focal minimal tu-
mor invasion to the fibrous capsule (small
arrows), diagnosed as minimally invasive
follicular carcinoma. The diagnoses of the
initial and repeat FNA were FOA and NA,
respectively (not shown). HE stain. x10.

papillary thyroid carcinoma or follicular carcinoma. Fur-
ther investigations are required to establish the standard-
ized criteria for a histology diagnosis in CNB. In our
study, the sensitivity of CNB for malignancy with criteria
2 was 30.8% higher than RFNA in the NA subcategory
and 60% higher in the FOA subcategory (table 3). The
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results of a higher rate of management decision and high-
er diagnostic accuracy for malignancy at CNB suggest
that CNB may reduce the rate of unnecessary diagnostic
surgery due to repeated inconclusive results, and has the
potential to be a first-line alternative diagnostic method
in AUS/FLUS nodules.

Na/Min/Lee/Won/Seo/Kim

o
£
I
s}
2
K]
5 8
‘T
>
©
c
.2
@
|2
7}
>
-
o
S}
o

Color version available online




Fig. 4. FNA cytology and CNB histology of focal lymphocytic thy-
roiditis manifested as a thyroid nodule. a The initial FNA cytology
shows a few scattered atypical follicular epithelial cells with nucle-
ar enlargement, size variation and pale chromatin, with the diag-
nosis of NA. b The repeat FNA cytology shows some atypical fol-
licular epithelial cells with enlarged overlapping nuclei, occasional

However, the optimal strategy for management deci-
sions in the nodules showing repeated AUS/FLUS results
at CNB remains to be investigated. In our study, the ma-
lignancy risk of repeated AUS/FLUS results at CNB was
not substantially higher than the malignancy risk of the
initial AUS/FLUS results, which suggests that a decision
for surgery needs to be made conservatively after estimat-
ing the overall malignancy risk with clinical features, US
findings [20, 27] and other ancillary tests such as immu-
nohistochemical studies [19, 28, 29].

We tried to obtain qualified cytology or histology
specimens at each FNA or CNB procedure. The nondi-
agnostic rate of FNA was less than 10%, which supports
the adequacy of FNA results in our study. Although the
procedural safety of CNB is still a concern for some, pre-
vious studies [24, 30, 31] suggest that CNB is safe and
tolerable, and the procedural technique of CNB is simi-

Role of CNB in AUS/FLUS Nodules

nuclear grooves, pale chromatin and some lymphocytes, repeat-
edly diagnosed as NA. ¢ The CNB histology specimen shows vari-
able-sized follicles with mild oncocytic change, and lymphocytic
infiltration (arrow) without capsulation, diagnosed as lymphocyt-
ic thyroiditis. HE stain. x10.

larly feasible compared with FNA for a radiologist or thy-
roidologist experienced in thyroid intervention. This
study has several limitations. First, there was an inevita-
ble patient selection bias due to the retrospective nature
of the study. Second, the results of CNB may have been
influenced by the technique and experience of the opera-
tor and pathologist.

In conclusion, CNB may be more useful for guiding
management decisions than RFNA in both the NA and
FOA subcategories, and has a potential to be a first-line
alternative diagnostic tool in initially diagnosed AUS/
FLUS nodules.
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