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Abstract
Objective To evaluate the role of core-needle biopsy (CNB)
by comparing the results of CNB and repeated fine-needle
aspiration (FNA) for thyroid nodules with initially non-
diagnostic FNA results.
Methods From October 2008 to December 2011, 360 nodules
– 180 consecutive repeated FNAs and 180 consecutive CNBs
–– from 360 patients (83 men, 277 women; mean age,
54.4 years) with initially non-diagnostic FNA results were
analyzed retrospectively. The incidence of non-diagnostic re-
sults, inconclusive results, diagnostic surgery, and diagnostic
performance of repeated FNA and CNB were assessed, and
factors affecting second non-diagnostic results were evaluated.
Results CNB achieved a significantly lower non-diagnostic
and inconclusive rate than repeated FNA (1.1 % versus
40.0 %, P<0.001; 7.2 % versus 72.0 %, P<0.001). All diag-
nostic performances with CNB were higher than repeated
FNA. The diagnostic surgery rate was lower with CNB than
with repeated FNA (3.6 % versus 16.7 %, P=0.047).

Multivariate logistic regression analysis showed that repeated
FNAwas the most important factor for second non-diagnostic
results (OR=56.06, P<0.001), followed by nodules with rim
calcification (OR=7.46, P=0.003).
Conclusions CNB is more useful than repeated FNA for
reducing the number of non-diagnostic and inconclusive re-
sults and for preventing unnecessary diagnostic surgery for
thyroid nodules with initially non-diagnostic FNA results.
Key Points
• Core-needle biopsy achieved a lower number of non-
diagnostic and inconclusive results.

• Core-needle biopsy achieved better diagnostic performance.
• Use of core-needle biopsy could prevent unnecessary diag-
nostic surgery.

• Repeated fine-needle aspiration was significantly associated
with a second non-diagnosis.
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Abbreviations
US ultrasound
FNA fine-needle aspiration
CNB core-needle biopsy
AUS atypia of undetermined significance
FLUS follicular lesion of undetermined significance
FN follicular neoplasm
SFN suspected follicular neoplasm

Introduction

US-guided FNA is a widely accepted diagnostic technique for
the evaluation of thyroid nodules. However, several previous
studies have reported that a major limitation of US-guided
FNA is non-diagnostic results [1]. Nonetheless, despite the
17–47 % repeat non-diagnostic result rate [1–4], current
guidelines recommended repeated FNA for any nodule with
initially non-diagnostic results [5–8]. Current guidelines also
recommend diagnostic surgery for nodules with repeated non-
diagnostic results [5].

CNB has been suggested as an alternative diagnostic tech-
nique for the diagnosis of thyroid nodules [7, 9–13]. While
CNBmay not always be technically feasible and requires local
anaesthesia and more clinical experience in thyroid interven-
tion [14], it is known to be safe, well-tolerated, and associated
with a low incidence of complications. Several recent studies
have reported that CNB may be a successful alternative to
repeated FNA for thyroid nodules with initially non-
diagnostic FNA results. However, these study populations
were relatively small [10] or there was a lack of control groups
[15, 16].

Our study evaluated the role of CNB by comparing the
results of CNB and repeated FNA for thyroid nodules with
initially non-diagnostic FNA results in a large population.

Materials and methods

Patients

This retrospective study was approved by the institutional
review board of our hospital. The requirement for informed
consent was waived as we retrospectively used data that was
available in our electronic medical records. However, in-
formed consent for FNA or CNB was obtained from all
patients prior to their biopsy.

From October 2008 to December 2011, 20,278 US-guided
FNAs were performed at our institution, and the cytological
results of 3,407 (16.8 %) procedures were non-diagnostic.
Among the 3,407 procedures with initially non-diagnostic
FNA results, we included 180 CNB procedures (from

October 2008 to December 2011) and 180 consecutive repeat-
ed FNA procedures (fromOctober 2008 to July 2011) after the
initially non-diagnostic FNA results (Fig. 1). Because most
patients with non-diagnostic FNA results did not undergo a
second US-guided FNA or CNB, and had clinical follow-ups
without repeated FNA or CNB, we excluded patients without
a secondUS-guided FNA or CNB, and we ultimately included
360 nodules from 360 patients. The study included 83 men
(mean age, 53.3 years; age range, 20–76 years) and 277
women (mean age, 54.7 years; age range, 22–79 years), with
a mean age of 54.4 years (age range, 20–79 years).

A final diagnosis was made in 268 of the 360 thyroid
nodules. A malignant final diagnosis was made when malig-
nancy was confirmed on the surgical specimen (n=72,
26.9 %). A final diagnosis of benign nodule was made in
196 nodules (73.1 %) when one of the following parameters
was met: 1) surgical specimen (n=14, 5.2 %); 2) benign
cytology findings on repeated FNA and/or CNB procedures
were confirmed at least twice (n=21, 7.8 %); 3) benign
cytology findings on the FNA or CNB procedure were con-
firmed, with a stable size seen at follow-up (n=93, 34.7 %);
and 4) a nodule was stable in size for at least one year (n=68,
25.4 %) [10, 16] (Fig. 1).

US-guided FNA and CNB procedures

US examinations were performed using one of three US
systems: iU22 or HDI 5000 unit (Philips Healthcare,
Bothell, WA, USA) or EUB-7500 unit (Hitachi Medical
Systems, Tokyo, Japan). In all cases, a comprehensive US
evaluation of the neck and thyroid gland was performed, and
the size, location, composition, and vascularity of nodules
were evaluated. FNA and CNB procedures were performed
by two clinically experienced thyroid radiologists (J.H.B. and
J.H.L.), with 16 and 11 years of thyroid US experience, or by
residents and fellows under their supervision. Either US-
guided FNA or CNB was utilized based upon the ultrasound
operator’s decision, without definite indications for selection.

For FNA, a 23-gauge needle was routinely used. A 21-
gauge needle was chosen for aspiration when a nodule had a
large cystic portion and for second-needle passage when the
first-needle passage failed due to severe nodule stiffness [14].
Either capillary or aspiration technique (but not both) was
used according to the characteristics of each nodule [14].
Due to the retrospective study design, it was impossible to
assess which gauge capillary or aspiration biopsies were used
for each FNA procedure. Direct smears were made in all
cases, and all smears were immediately fixed with alcohol
after FNA and were stained with Papanicolaou. The number
of needle passes was determined by the operator during the
FNA procedure, and a maximum of four needle passes were
permitted for each nodule. Additional FNAs were
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recommended in the case of incomplete results of visual
assessment, according to our unpublished data.

For CNB, the biopsy procedures were performed using a
1.1-c, or 1.6-cm excursion, 18-gauge, double-action spring-
activated needle (TSK Ace-cut; Create Medic, Yokohama,
Japan) [10, 13, 16]. Before insertion of the core needle, we
measured the longest diameter of the nodule and used power
Doppler US to carefully evaluate the vessels along the ap-
proach route in order to avoid haemorrhage. After induction of
local anaesthesia with 1 % lidocaine at the needle puncture
site, the end of the biopsy needle was advanced into the solid
part of the nodule using a free-hand technique (without an US
transducer probe). After the tip of the biopsy needle had been
advanced into the edge of the nodule, we re-evaluated the
vessels around the nodule so as to minimize possible vessel
injury. After measuring the distance of fire (1.1 or 1.6 cm), the
stylet and cutting cannula of the needle were sequentially
fired. Tissue cores were placed in 10 % buffered formalin
immediately after the procedure and were then conventionally
processed [16].

The adequacy of the procedure was assessed using real-
time US imaging, and the adequacy of the specimens was
assessed using visual inspection, classifying them into two
groups: insufficient (fewer than six particles) or sufficient
group (more than six visible particles). The insufficient group
was re-aspirated. In order to be considered adequate, all neg-
ative smears had to contain at least six groups of epithelial
cells, with 10 cells per group, in FNA and had to contain any
identifiable thyroid tissue in CNB [10, 16]. Additional FNA or
CNB procedures were performed when the lesion was con-
sidered inaccurately targeted in the case of small nodules or

when an insufficient specimen was suspected by visual in-
spection [16]. The mean number of specimens obtained with
CNB was 1.3 (one time, 136 nodules; two times, 43 nodules;
three times, one nodule).

After the biopsy, each patient was observed using a firm
local compression of the biopsy site for 10–20 minutes. When
the patient complained of pain or swelling of the neck, a repeat
US examination was performed to evaluate the complications
[16].

Cytology and histology analysis

FNA cytology and CNB histology specimens were reviewed
by an experienced pathologist. FNA cytology diagnoses were
categorized into six categories according to the Bethesda
System for Reporting Thyroid Cytopathology [10, 16, 17]:
non-diagnostic, benign, AUS/FLUS, FN/SFN, suspicious for
malignancy, and malignant. Because the diagnostic criteria for
CNB have not been standardized for thyroid nodules, CNB
histology diagnoses were categorized into the same six cate-
gories of the Bethesda System according to the histopathology
results of CNB in this study [10, 13, 16]. A non-diagnostic
CNB reading included the absence of any identifiable follic-
ular thyroid tissue, the presence of only normal thyroid gland,
or tissue containing only a few follicular cells insufficient for
diagnosis. The benign CNB findings included colloid nod-
ules, nodular hyperplasia, and lymphocytic thyroiditis. The
AUS/FLUS reading for CNB included nodules in which some
atypical cells were present but were not diagnostic of suspi-
cious malignancy or malignant tumor, and included cellular
follicular nodules in which a distinction between follicular
neoplasm and hypercellular hyperplastic nodule was not pos-
sible. The FN/SFN reading for CNB included nodules with
histology features favouring follicular neoplasm. The
suspicious-for-malignancy CNB finding was considered
when the specimen showed atypia but there was insufficient
evidence for a definite diagnosis of malignancy. The malig-
nant CNB finding was considered when the specimen showed
unequivocal features of cancer.

Analysis of the US findings

US images were independently reviewed retrospectively by
two radiologists (J.H.B. and S.H.C.). Neither reviewer had
any information regarding a patient’s clinical history, previous
imaging results, or histological results. Any diagnostic dis-
crepancies between the two reviewers were resolved by
consensus.

The US findings for nodules were evaluated for the follow-
ing features [8, 18–20]: size (maximal diameter); internal
composition (solid, predominantly solid, predominantly cys-
tic, or cystic); shape (oval to round, taller than wide, or
irregular); margins (smooth, spiculated, or ill-defined);

Fig. 1 Diagram of the study population and the final diagnosis
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echogenicity (isoechoic, hypoechoic, markedly hypoechoic,
or hyperechoic); and the presence of calcification
(microcalcification, incomplete macrocalcification, complete
macrocalcification, or rim calcification). The relationship be-
tween the final diagnosis and the malignant US findings was
then assessed. The US criteria for malignant nodules were a
taller-than-wide shape, spiculated margin, marked
hypoechogenicity, and the presence of micro- or
macrocalcification [8, 18, 19, 21].

Statistical analysis

The rates of the non-diagnostic and inconclusive results of
FNA and CNB were calculated and compared. An inconclu-
sive diagnosis was defined as FNA or CNB results showing
non-diagnostic or AUS/FLUS findings.

The sensitivity, specificity, positive predictive value, and
negative predictive value of repeated FNA and CNB for the
diagnosis of thyroid malignancy and the overall diagnostic
accuracy, respectively, were calculated.

To determine the independent risk factors associated
with second non-diagnostic results (defined as non-
diagnostic results of repeated FNA and CNB), the re-
sults of 180 CNB procedures and 180 consecutive re-
peated FNA procedures after initial non-diagnostic FNA
results were divided into two groups, the diagnostic
group and the non-diagnostic group. The parameters of
the two groups were compared by univariate analysis
with the Student’s t tests used for numerical values and
Fisher’s exact tests for categorical values. Subsequently,
the parameters that were found to be significantly dif-
ferent were evaluated using multivariate logistic regres-
sion analysis to determine any independent risk factors.
A P value of <0.05 was considered statistically signif-
icant. Statistical analysis was performed using statistical
software (SPSS, version 11.0; SPSS; Chicago, IL,
USA).

Results

In all patients, FNA and CNB procedures were well-tolerated
and were completely performed. The mean size of the 360
nodules was 13.3 mm (range, 2–83mm). The mean size of the
180 nodules in repeated FNA and CNB was 12.8 mm (range,
2–52 mm) and 13.9 mm (range, 3–83 mm), respectively, and
therefore without significant difference (P=0.355).

Diagnostic performance of repeated FNA and CNB

The diagnostic results of repeated FNA (n=180) and CNB
(n=180) along with the final diagnoses (n=268) are summa-
rized in Table 1. Final diagnoses were obtained in 140 of 180
nodules (77.8 %) with repeated FNA and in 128 of 180
nodules (71.1 %) with CNB. The incidence of non-
diagnostic results for repeated FNAwas higher than that for
CNB (40.0 % versus 1.1 %, P<0.001). Inconclusive results
were significantly lower in CNB than in repeated FNA (7.2 %
versus 72.0 %, P< 0.001).

The diagnostic outcomes of repeated FNA and CNB are
summarized in Table 2. All statistical measures for the diag-
nosis of malignancy, including sensitivity, specificity, positive
predictive value, negative predictive value, and diagnostic
accuracy, were higher with CNB than those in repeated FNA.

Risk factors associated with second non-diagnostic results

Among the 360 initially non-diagnostic thyroid nodules, a
second non-diagnostic result was obtained in 74 nodules.
The results of the univariate analyses for risk factors associat-
ed with second non-diagnostic results are shown in Table 3.
The percentage of the nodule size <1.0 cm in the diagnostic
group (44.8 %) was lower than that in the non-diagnostic
group (48.6 %), although this result was not significantly signif-
icant (P=0.549). However, there were four significant risk fac-
tors associated with second non-diagnostic results: age ≥55 years

Table 1 Comparison of the repeated FNA and CNB diagnosis in thyroid nodules with initially non-diagnostic FNA results

Diagnosis Repeated FNA
(n=180)

Final diagnosis
(n=140)

CNB
(n=180)

Final diagnosis
(n=128)

P-value

Benign
(n=115)

Malignancy
(n=25)

Benign
(n=81)

Malignancy
(n=47)

Non-diagnostic 72 (40.0 %) 51 (44.3 %) 5 (20.0 %) 2 (1.1 %) 1 (1.2 %) 1 (2.1 %) <0.001

Benign 30 (16.7 %) 23 (20.0 %) 1 (4.0 %) 106 (58.9 %) 71 (87.7 %) 1 (2.1 %) <0.001

AUS or FLUS 58 (32.2 %) 38 (33.0 %) 6 (24.0 %) 11 (6.1 %) 6 (7.4 %) 0 (0.0 %) <0.001

FN or SFN 1 (0.6 %) 1 (0.9 %) 0 (0.0 %) 3 (1.7 %) 3 (3.7 %) 0 (0.0 %) 1.0

Suspicious for malignancy 4 (2.2 %) 1 (0.9 %) 3 (12.0 %) 5 (2.8 %) 0 (0.0 %) 4 (8.5 %) 1.0

Malignancy 15 (8.3 %) 1 (0.9 %) 10 (40.0 %) 53 (29.4 %) 0 (0.0 %) 41 (87.2 %) <0.001

AUS/FLUS, atypia of undetermined significance or a follicular lesion of undetermined significance; CNB, core-needle biopsy; FN/SFN, follicular
neoplasm or suspicious for follicular neoplasm; rFNA, repeated fine-needle aspiration
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(P=0.017), final benign diagnosis (P=0.001), repeated FNA
(P<0.001), and nodules with a taller-than-wide shape (P=
0.031). No significant differences between the two groups were
noted for sex, nodular composition, margin, echogenicity, or
calcification.

According to the multivariate logistic regression analysis,
repeated FNA (OR=56.06, P<0.001), nodules with rim

calcification (OR=7.46, P=0.003), a final benign diagnosis
(odds ratio [OR]=5.52, P=0.004), and nodules with a taller-
than-wide shape (OR=6.41, P=0.004) were independent risk
factors associated with second non-diagnostic results
(Table 4).

Comparison of diagnostic surgery after FNA and CNB

Figure 2 shows the final diagnosis of FNA and CNB and the
reasons for surgery, including diagnostic surgery. In the 268
nodules with a final diagnosis, 196 (73.1 %) were benign and
72 (26.9 %) were malignant. Among them, surgery was
performed in 86 nodules (14 benign and 72 malignant).

Surgery was performed in 30 nodules after repeated FNA
and in 56 nodules after CNB. The reasons for surgery accord-
ing to the repeated FNA and CNB results are shown in Fig. 2.

Table 2 Diagnostic performance of repeated FNA and CNB in thyroid
nodules with initially non-diagnostic results

Repeated FNA CNB

Diagnostic accuracy 60.0 % 98.4 %

Sensitivity 52.0 % 95.7 %

Specificity 98.3 % 100.0 %

Positive predictive value 86.7 % 100.0 %

Negative predictive value 90.4 % 97.6 %

Table 3 Results of the univariate analysis used to determine the risk factors associated with the second non-diagnostic result in 360 patients

Variable Diagnostic (n=286) Non-diagnostic (n=74) P-value

Age (years) 53.5±12.4 57.7±10.3 0.009

<55 years 141 (39.2 %) 25 (6.9 %) 0.017

≥55 years 145 (40.3 %) 49 (13.6 %) -

Sex (M:F) 64:222 19:55 0.548

Final diagnosis, N (%) Benign 144 (53.7 %) 52 (19.4 %) 0.001

Malignant 66 (24.6 %) 6 (2.2 %) -

Nodule size, (mm) 13.8±11.2 11.9±8.7 0.175

<1.0 cm 128 (35.6 %) 36 (10.0 %) 0.549

≥1.0 cm 158 (43.9 %) 38 (10.6 %) -

Diagnostic method, N (%) FNA 108 (30.0 %) 72 (20.0 %) <0.001

CNB 178 (49.4 %) 2 (0.6 %) -

Composition, N (%) Solid 256 (71.1 %) 65 (18.1 %) 0.680

Predominantly solid 25 (6.9 %) 5 (1.4 %) 0.582

Predominantly cystic 5 (1.4 %) 4 (1.1 %) 0.091

Cystic 0 (0.0 %) 0 (0.0 %) -

Shape, N (%) Ovoid to round 211 (58.6 %) 47 (13.1 %) 0.081

Taller than wide 34 (9.4 %) 16 (4.4 %) 0.031

Irregular 41 (11.4 %) 11 (3.1 %) 0.908

Margin, N (%) Smooth 114 (31.7 %) 29 (8.1 %) 0.916

Spiculated 62 (17.2 %) 13 (3.6 %) 0.438

Ill-defined 110 (30.6 %) 32 (8.9 %) 0.453

Echogenicity, N (%) Isoechoic 74 (20.6 %) 16 (4.4 %) 0.451

Hypoechoic 132 (36.7 %) 43 (11.9 %) 0.067

Markedly hypoechoic 77 (21.4 %) 12 (3.3 %) 0.057

Hyperechoic 3 (0.8 %) 3 (0.8 %) 0.104

Calcification, N (%) Micro 38 (10.6 %) 10 (2.8 %) 0.959

Macro, incomplete 75 (20.8 %) 22 (6.1 %) 0.545

Macro, complete 9 (2.5 %) 1 (0.3 %) 0.694

Rim calcification 22 (6.1 %) 11 (3.1 %) 0.057

None 142 (39.4 %) 30 (8.3 %) 0.162
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Diagnostic surgery was performed in five of 30 nodules
(16.7 %) after repeated FNA and in two of 56 nodules after
CNB (3.6 %). The reason for diagnostic surgery in the

repeated FNA group (n=30) was image-pathology discor-
dance in all cases (n=5), and in the CNB group (n=56) the
reason was image-pathology discordance in all cases (n=2) as
well. Although diagnostic surgery was necessary following
FNA or CNB in only a small number of patients (1.9 %, 7 of
360), the rate of diagnostic surgery was significantly higher
for repeated FNA than for CNB (16.7 % versus 3.6 %, P=
0.047). The surgical diagnoses of seven patients who
underwent diagnostic surgery based on their FNA/CNB re-
sults are summarized in Table 5. Two nodules with benign
CNB results showed concordant final benign pathologies.

Complications

There were nomajor complications in either the repeated FNA
or the CNB group, and no patients required hospital admission

Table 4 Results of the multivariate logistic regression analysis used to
determine the risk factors associated with the second, non-diagnostic
result in 360 patients

Variable OR (95 % CI) P value

Final diagnosis Benign 5.52 (1.72–17.86) 0.004

Diagnostic method FNA 56.06 (12.08–260.16) <0.001

Shape Taller than wide 6.41 (1.83–22.72) 0.004

Calcification Rim calcification 7.46 (1.94–28.57) 0.003

The numbers in parentheses represent the 95 % confidence interval range
for the corresponding odds ratio

OR, odds ratio, 95 % CI, confidence interval

Fig. 2 Final diagnosis of FNA
and CNB, and the reasons for
surgery. * Patients who
underwent diagnostic surgery
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or intervention. Symptoms were relieved by manual compres-
sion for one hour.

Discussion

Our study demonstrated that CNB achieved significantly low-
er non-diagnostic and inconclusive rates than repeated FNA
for the thyroid nodules with initially non-diagnostic FNA
results (1.1 % versus 40.0 %, P<0.001; 7.2 % versus
72.0 %, P<0.001). The rate of diagnostic surgery was also
lower in CNB than repeated FNA (3.6 % versus 16.7 %, P=
0.047). Factors associated with non-diagnostic results were
repeated FNA (OR=56.06), a final benign diagnosis (OR=
5.52), taller-than-wide shape (OR=6.41), and rim calcifica-
tion (OR=7.46). Repeated FNA was the most significant
factor for second non-diagnostic biopsy results. These results
suggest that CNB can be utilized rather than repeated FNA as
the subsequent diagnostic approach for thyroid nodules with
initially non-diagnostic FNA results.

Previous studies have investigated the feasibility of CNB
as an alternative to repeated FNA, with non-diagnostic rates of
CNB ranging from 1.3 % to 23.3 % [12, 15, 16]. Similarly, in
our study, CNB demonstrated a 1.1 % rate of non-diagnostic
results. CNB in our study effectively reduced non-diagnostic
(1.1 % versus 40.0 %) and inconclusive (7.2% versus 72.0%)
results compared with those of repeated FNA, similarly to
those of a previous study (1.6 % versus 28.1 %; 12.5 % versus
45.3 %) [10]. CNB has been known to reduce non-diagnostic
[10, 12, 15, 16] and inconclusive results [13, 22, 23] in other
studies as well.

Our large-population study (n=360) demonstrated higher
diagnostic performance with CNB for thyroid malignancy
compared with repeated FNA. The diagnostic accuracy of
CNB was better than that of repeated FNA (98.4 % versus
60.0 %), and the diagnostic performance of CNB was com-
parable to that seen in previous studies [10, 16]. This is
illustrated primarily in the lower non-diagnostic and inconclu-
sive results in CNB than those in FNA.

In several previous studies, thyroid nodules with a predom-
inantly cystic portion, small size, hypoechogenicity, and
macrocalcification have been identified as independent factors
affecting non-diagnostic FNA results [24–26]. However, there

have been few studies with regard to the risk factors associated
with second non-diagnostic results as compared to the initially
non-diagnostic FNA results. In our study, repeated FNAwas
the most significant risk factor affecting the second non-
diagnostic results. CNB can be effective in minimizing non-
diagnostic results as it provides a larger tissue sample and can
assess the histological architecture [10, 14]. Nodules with rim
calcification also were associated with a significantly higher
risk for non-diagnostic results than nodules with no calcifica-
tion. Severe calcification could impede the ability to obtain
sufficient tissue. Other factors such as final benign diagnosis
and nodules with a taller-than-wide shape were also of signif-
icant importance.

The current guidelines recommend diagnostic surgery as a
method for the management of solid nodules with repeated
non-diagnostic results [5, 6]. Reported diagnostic surgery
rates range from 22.2 % to 94.7 % [4, 27–29]. Several studies
have suggested that CNB reduces the need for diagnostic
surgery [12, 16, 30], with rates of diagnostic surgery rate for
CNB ranging from 4.4 % to 8.4 % [12, 16]. In our study,
although diagnostic surgery was necessary following FNA or
CNB in only a small number of patients (1.9 %), the rate was
higher in repeated FNA than in CNB (16.7 % versus 3.6 %),
which is similar to that of previous CNB studies, and suggest-
ing that CNB could minimize the need for diagnostic surgery.

In conclusion, we found that the use of CNB was effective
in reducing non-diagnostic and inconclusive results while
preventing unnecessary diagnostic surgery in patients with
initially non-diagnostic FNA results. Furthermore, repeated
FNAwas shown to be the most significant risk factor with
regard to second non-diagnostic results. Therefore, CNB rath-
er than repeated FNA may be a useful diagnostic tool for
patients with initially non-diagnostic FNA results.
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Table 5 Secondary FNA and
CNB results in seven patients
who underwent diagnostic
surgery

Diagnostic method Results No. of nodules Surgical diagnosis

FNA Non-diagnostic

AUS

FLUS

1

3

1

One papillary carcinoma

Three papillary carcinomas

One Hurthle cell adenoma

CNB Benign 2 One adenomatous hyperplasia,
One follicular adenoma
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results. In our study, we enrolled a relatively large number of study
subjects (n=180) for CNB and repeated FNA (n=180) as a control group.
Therefore, we believe that our study results provide more valuable
information and options for both clinicians and patients to avoid unnec-
essary diagnostic surgery. Methodology: retrospective case-control study,
performed at one institution.
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