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Abstract

Although the current recommendation in the category of “Atypia of undetermined significance/follicular lesion of undeter-
mined significance” (AUS/FLUS) is a repetition of fine needle aspiration cytology (FNAC), it does not solve the problems.
Our aim is to analyze the effectiveness of FNAC repeat in AUS/FLUS cases by comparing it with clinical and ultrasono-
graphic criteria and to contribute to patient management. In our institution, 138 patients’ results, of those who were operated
with AUS/FLUS FNAC between 2014 and 2019 and who had definite pathological diagnoses with clinical-pathological-
radiological data, were examined. We divided the AUS/FLUS cases in our center into those with and without repeat FNAC
(rFNAC), and we evaluated those with definite pathological results of these nodules with all clinical radiological data. We
found that the incidence of malignancy increased significantly as the nodule size increased (2.6 cm) and in the presence of
microcalcification in all nodules whose initial biopsy result was AUS/FLUS (p=0.047, p=0.019, respectively). The malig-
nancy rate was 19.8% (18/91 cases) in cases without rTFNAC and 23.4% (11/47 cases) in nodules with rFNAC. The incidence
of malignancy was found to be higher in patients with nodules of 2 cm and larger in rFNAC cases (p =0.043), and in patients
with solid and microcalcified nodules in cases without rFNAC, and the results were significant (p values 0.037 and 0.046,
p <0.05, respectively). It was remarkable that the incidence of malignancy increased with advanced age (57.5 + 14.2 years,
p=0.017) in rfFNAC cases. No relationship was found between nodule size and advanced age in cases after rTFNAC, and
other clinical and radiological features other than the relationship between solid and microcalcified nodule and malignancy
in cases without rFNAC. We found a significant correlation between a microcalcific and solid nodule larger than 2 cm and
malignancy in elderly patients diagnosed with AUS/FLUS after the first biopsy. We recommend direct surgery without repeat
FNAC in the management of cases with all of these criteria.
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Introduction

Thyroid nodules are very common. The frequency of random
>4 Ramazan Ucak

drramazanucak @hotmail.com

Sisli Hamidiye Etfal Health Application and Research
Center, Department of Pathology, University of Health
Sciences, 19 May District, Etfal Street, Istanbul 34700,
Turkey

Sisli Hamidiye Etfal Health Application and Research
Center, Department of Radiology, University of Health
Sciences, Istanbul, Turkey

Sisli Hamidiye Etfal Health Application and Research
Center, Department of General Surgery, University of Health
Sciences, Istanbul, Turkey

Published online: 23 July 2022

discovery has a wide range between 20 and 76% [1]. Thyroid
cancer has the fastest increasing incidence rate of all can-
cers worldwide [2]. Fine needle aspiration cytology (FNAC)
of the thyroid gland is a reliable diagnostic technique. The
decision regarding treatment depends largely on the result
of thyroid FNAC [3]. FNAC results have been standardized
using the Bethesda System, which facilitates effective com-
munication between clinics [4, 5]. However, uncertainties
persist in the categories of “non-diagnostic” (ND) or “unsat-
isfactory” (UNS), which are Bethesda Category (BC)-1 and
atypia of undetermined significance or follicular lesion of
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undetermined significance (AUS/FLUS), which are BC-3.
Discussions and difficulties continue in these categories due
to the nature of the disease or the problems experienced in
its practical use worldwide [6]. AUS/FLUS is the most con-
troversial category of the Bethesda System. The expected
probability of malignancy in this category is 5-15% [7]. But
in practice, the incidence range reported in the literature is
very variable (0.8-28%) [1]. In the meta-analysis including
4475 AUS/FLUS cases, rates between 12.5% and 50% were
reported [8]. In our institution, the incidence of malignancy
in cases in this category is 20%.

Current Bethesda recommends FNAC repeat (tFNAC),
molecular analysis, or lobectomy options for the manage-
ment of AUS/FLUS nodules. The contribution of molecu-
lar tests is still unclear or not available in all institutions
[5]. Apart from this, the benefit of the remaining 2 options
can be determined according to the situation encountered.
If the histopathology of the nodule results in malignancy
after lobectomy, it can be interpreted as insufficient surgery,
or unnecessary surgery if it is benign. The rFENAC prefer-
ence will be beneficial if the cytology result is distributed
into categories that lead to more precise judgments such as
BC-2, 5, 6. Other categories mean continued uncertainty [2].
The recommendation for the management of AUS/FLUS
lesions is the repetition of FNAC to reclassify the lesion,
guide treatment, provide more precise risk stratification, and
avoid unnecessary surgical procedure. There are also contra-
dictions in the literature regarding the incidence of malig-
nancy in cases with and without rFNAC in the AUS/FLUS
category. Some authors have suggested that there is no dif-
ference in the rate of malignancy, and some authors have
suggested the presence of higher malignancy rates in tFNAC
results, thus repeating that FNAC is a guide [7]. Our study
covers the AUS/FLUS category, which is full of contradic-
tions, in which the incidence and frequency of malignan-
cies are in a wide range, and which has been determined in
previous studies and questioned the contribution of rENAC.
Therefore, we evaluated the status and clinical management
of our patients in the AUS/FLUS category, who were oper-
ated and had a definite pathological definition. In particular,
we planned the study to examine whether rTFNAC has an
effect by correlating it with clinical-radiological parameters
and comparing it.

Patients and Methods

The files of all thyroid FNAC patients conducted in our
institution between January 2014 and December 2019 were
scanned in the database. Our study, based on case series
analysis, included patients with accrual/past patient records.
The histopathological and clinical results of these patients
obtained from all available sources were recorded. In our
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study, 138 nodules with cytology, results of which were clas-
sified as AUS/FLUS were identified among 3270 nodules
that were applied FNAC during this period. These 138 nod-
ules belonging to 138 patients between the ages of 22 and
70 years who were operated and met the study criteria were
identified from patients with these nodules.

The data belong to the patients who were followed up
and operated in the AUS/FLUS group, which included 3270
cases. In our institution, patients with nodules larger than
3 cm and clinical complaints are operated regardless of the
FNAC category. Ninety one patients who were directly oper-
ated on were patients with BC-3 FNAC results and were
already to be operated. The fact that FNAC is not performed
again in patients who will be operated anyway is a limitation
of our study.

In our institution, our protocol in this category is per-
forming FNAC again, but even if the second result is BC-2,
rFNAC is not performed in patients who will be operated on.
All preparations belonging to the cases were independently
re-evaluated by 2 pathologists, one of whom was specialized
in endocrinology. rFNAC was performed at a time interval
of 2-3 months, with a minimum wait of 8 weeks. In the
clinic, the algorithm was determined according to the ATA
2015 guidelines for the approach to nodules. In the FNAC
evaluation, the Bethesda system 2017 criteria were used. In
cases whose first FNAC result was BC-3, hyperfunctional
and benign nodules were followed up by looking at TSH
level and radiological features. The management was applied
according to the rFNAC results of those in clinical follow-
up. Those who were not hyperfunctional and had suspicious
radiological features were operated on.

The cases with AUS/FLUS FNAC results among the defi-
nite histopathologically defined nodules subject to our study
are summarized in Fig. 1.

Patients with a personal or family history of cancer, a his-
tory of irradiation to the head and neck region, who received
thyroid hormone therapy, previously undergone thyroid
surgery, and who had missing file information were not
included in the study. The files of all patients were scanned
and the results of age, gender, ultrasonographic nodule char-
acteristics, FNAC repeat, type of surgery and postoperative
pathology were recorded.

Neck Ultrasonography (USG) and FNAC of the
patients were performed by a radiologist with at least
10 years of experience in this field. USG device with
5-12 MHz linear transducer and 23 G needle were used
for the procedure. The preparations stained with routine
PAP, prepared by conventional cytology and liquid-
based cytology methods, were examined by pathologists
experienced in this field (Fig. 2). Surgical resections
were re-examined in detail by an experienced endocrine
pathologist. In the evaluation, categorization was done
in accordance with Bethesda 2017 criteria. USG features
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Fig. 1 Case selection and distri-
bution in the study content

Fig.2 FNAB consisting of follicle groups poor in colloid and show-
ing structural atypia, AUS/FLUS(BC-3), LBC, X40
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such as nodule size, rim irregularity, internal structure,
echogenicity, presence of calcification, vascularization,
halo loss and benign/malign histopathology results of the
cases were compared. Solid nodule structure; for nod-
ules containing at least 90% solid components, hypoecho-
genicity; it was descriptive for those with low resolution
compared to normal thyroid parenchyma. Border irreg-
ularity; clearly visible spiculation, microlobulated or
jagged edge or poorly circumscribed margin not clearly
distinguishable from adjacent thyroid tissue. Microc-
alcification; it was the presence of calcification spots
1 mm or less that appeared bright on an ultrasonographic
image. Halo loss; it was defined as the loss of the thin
or thick hypoechoic rim surrounding the nodule [9, 10].
Patients with large nodular goiter, patients with clinical
complaints, and patients who did not accept repeat FNAC
were operated without rTFNAC. Apart from these patients,
rFNAC was applied to the nodules diagnosed with AUS/
FLUS, and patients whose consecutive FNAC results were
not BC-2 were operated. Some patients with a sequential
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FNAC result of BC-2 were operated at their own request.
The indication for surgery of the nodules in the BC-2
group is generally the patient’s request, and they prefer
surgery without being followed up. Apart from this, it is
also possible for the nodule characteristics to be guided
by the preferences of the patients in our clinic.

SPSS 15.0 for Windows program was used for statisti-
cal analysis. Descriptive statistics; number and percent-
age for categorical variables, and numerical variables as
mean, standard deviation, minimum, maximum, median.
The rates in independent groups were compared using
the chi-square test. Since the numerical variable did not
the normal distribution condition, comparisons of two
independent groups were made using the Mann—Whitney
U test. Statistical significance level of alpha was accepted
as p<0.05.

Results

Of the total 138 BC-3 cases, 91 were operated directly,
and 47 were surgically performed after FIFNAC. rFNAC
was performed in 47 cases. The clinical and radiological
features of all our BC-3 cases are shown in Table 1. Malig-
nancy was found in 29 of 138 (21%) cases after surgery.
Papillary carcinoma and its variants were the most com-
mon. In 109 benign cases, the most common diagnosis
was nodular goiter. TFNAC changed the initial diagnosis
in the majority of nodules (31/47, 66%), 16 nodules (34%)
remained BC-3. The Bethesda distribution, which showed
that 36 of 47 cases who underwent rFNAC, required sur-
gical procedure (BC-1-3-4 cases). None of our patients
had rFNAC result BC-5 and BC-6. And malignancy was
detected in 10 of these 36 cases. In all of these cases,

Table 1 Clinical-pathological-

. . n=138 Total Benign Malignant P
radiological features of all AUS/

FLUS cases Age (Median/Standard Deviation) 46.4SD11.9 45.4SD11.0 50.0SD14.3 0.063
Female 55 (39.9%) 48 (44.0%) 7 (24.1%) 0.052
Male 83 (60.1%) 61 (56.0%) 22 (75.9%)

Nodule size 1 cm and below 15 (10.9%) 13 (11.9%) 2 (6.9%) 0.737
Nodule size 2 cm and above 56 (40.6%) 40 (36.7%) 16 (55.2%) 0.072
Nodule size (Median/Standard Deviation) 21.5SD11.4 20.3SD9.8 26.0SD15.7 0.047
Echogenicity
Hypoechoic 50 (36.2%) 39 (35.8%) 11 (37.9%) 0.830
Iso-hyperechoic 88 (63.8%) 70 (64.2%) 18 (62.1%)
Irregular border
+ 9 (6.5%) 7 (6.4%) 2 (6.9%) 1.000
- 129 (93.5%) 102 (93.6%) 27 (93.1%)
Solid 60 (43.5%) 44 (40.4%) 16 (55.2%) 0.153
Cystic-Solid 78 (56.5%) 65 (59.6%) 13 (44.8%)
Microcalcification
+ 12 (8.7%) 6 (5.5%) 6 (20.7%) 0.019
- 126 (91.3%) 103 (94.5%) 23 (79.3%)
Halo loss
+ 11 (8.0%) 9 (8.3%) 2 (6.9%) 1.000
- 127 (92.0%) 100 (91.7%) 27 (93.1%)
Vascularization
+ 9 (6.5%) 9 (8.3%) 0 (0.0%) 0.204
- 129 (93.5%) 100 (91.7%) 29 (100%)
Number of suspicious features (USG)*
0 56 (40.6%) 48 (44.0%) 8 (27.6%) 0.374
1 34 (24.6%) 24 (22.0%) 10 (34.5%)
2 36 (26.1%) 28 (25.7%) 8 (27.6%)
3 12 (8.7%) 9 (8.3%) 3(10.3%)
4 - - -
5 - - -

*Ultrasonographic suspicious features: Hypoechogenicity, Solid nodule, Microcalcification, Halo loss, Vas-

cularization
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classic and follicular variant papillary carcinoma were
detected after surgical excision. Only 11 of the 47 rFNAC
were renewed as BC-2, and malignancy was detected in
1 of these cases after surgical excision. In these, as in
the BC-2 category, we determined a definite diagnosis of
10 benign and 1 malignant nodule. In addition, clinical-
pathological-radiological characteristics of our patients
whose rFNAC results were BC-3 and BC-4 (25 cases, 16
benign, 9 malignant) were compared. No statistically sig-
nificant data was found (none shown in the table). Unfor-
tunately, 11 cases had a BC-1 rFNAC result. FNAC was
performed on all nodules under the guidance of USG. In
our opinion, BC-1 result is high in 11 of the patients who
underwent rFNAC. These data may also be evidence that
the application of rFNAC is controversial. However, we
will be able to see if future studies with case series sup-
port these results. In our cases, we found that as nodule
size increased (mean 2.6 cm diameter), and in the pres-
ence of microcalcification, the incidence of malignancy
increased significantly (p =0.047, p=0.019, respectively).
We could not find a significant relationship between the
incidence of malignancy and age, nodule size smaller than
1 cm or greater than 2 cm, presence of irregular borders,
echogenicity, structure of nodules, most of the suspicious
radiological features (Table 1). Surgery was performed
directly in 91 of 138 cases and after tTFNAC in 47 cases.
The malignancy rate was 19.8% (18/91 cases) in cases
without rFNAC, and 23.4% (11/47 cases) in nodules with
rFNAC. Malignant nodules in rFNAC cases were 2 cm
and larger, and the incidence of malignancy increased as
the size increased (p =0.043, p =0.023, respectively, sen-
sitivity 87%, specificity 84%). Twenty-one of the rTFNAC
cases had nodules 2 cm or larger and the incidence of
malignancy was significantly higher. In addition, it was
noteworthy that in our patients in this group, the incidence
of malignancy increased with advanced age (57.5SD14.2
age, p=0.017). No relationship was found between other
clinical and radiological features and malignancy dis-
tribution of cases after rFNAC (Table 2). The incidence
of malignancy was found to be higher in patients with
solid and microcalcified nodules in whom rFNAC was
not applied and the results were significant (p values,
respectively, 0.037 and 0.046, p <0.05, sensitivity 94%,
specificity 93%). No relationship was found between the
other clinical and radiological features and the incidence
of malignancy in 91 patients in this group who did not
receive TFNAC (Table 2). In addition, we compared the
clinical-pathological-radiological parameters of nodules
with and without rTFNAC. We could not find any statisti-
cally significant difference. In the cases that we performed
rFNAC, the rate of malignant nodules was slightly higher
(19.8% versus 23.4%), but there was no statistical signifi-
cance (not shown in the table).

Discussion

In practice, a precise histopathological definition of all nod-
ules cannot be made, as nearly half of AUS/FLUS nodules
are not resected [11, 12]. Our resection rate (67%, 138/206
nodules) was high (literature range is 43-64.7%) [11, 12]
and had definite histopathological diagnosis. Since some
of the AUS/FLUS cases are excised, it is difficult to calcu-
late the risk of malignancy associated with this category [5,
7]. The malignancy detected in 21% of our cases (29/138
cases) was found within the ROM (10-30%) [5]. However, a
27% malignancy rate was reported in a meta-analysis study
involving 4475 AUS/FLUS nodules with clinical follow-up
[8]. Recent studies using Bethesda categories have found that
the AUS/FLUS category exhibits significant differences in
both cases. The incidence of AUS/FLUS is 0.8-28%, and
resection specimens have a malignancy rate of 6-48% [1]. In
previous studies, it has been reported that the incidence range
of malignancy is much wider in resected cases (mean 34%,
range 6-96.7%). The authors consider these wide ranges to
be due to the heterogeneity of the AUS/FLUS category [13].

In our study, when we look at the properties of all AUS/
FLUS nodules, we showed that the probability of malig-
nancy increases as the nodule size increases (mean 2.6 cm
diameter) with the presence of microcalcification. We could
not find any relationship with other USG features (Table 1).
This data about nodule size becomes meaningful with the
recommendation to perform aspiration in nodules larger
than 2 cm, albeit with low suspicious USG features speci-
fied in ATA guidelines [14]. However, it has been suggested
that nodule size alone would not be predictive [15, 16]. In a
study showing that many USG features are associated with
malignancy, solid structure, microcalcification, increased
nodule size (2 cm), and patient age (< 65 years) were asso-
ciated with triage to surgery [17]. In another study, micro-
calcification and rapid growth were found to be predictive
factors for malignancy [18]. In the meta-analysis evaluation
of 14 studies including 2405 AUS/FLUS nodules, it is sug-
gested that any 2 or 3 suspicious USG features (hypoecho-
genicity, microcalcification, irregular border) can be inter-
preted as an indicator of malignancy and it is stated that
the probability of malignancy increases as the number of
suspicious features increases [19]. The 2015 American Thy-
roid Association (ATA) guidelines recommend conservative
management with repeat FNA or molecular testing for ini-
tial AUS/FLUS interpretation in most cases [14]. Although
there is a molecular analysis unit in our institution, when
the cost factor or clinical/radiological factors are evaluated
together, molecular analysis is not performed in most cases.
This, increases the importance of clinical/radiological fac-
tors, TFNAC and cytopathological examination. Therefore,
we investigated the relationship between the clinical and
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Table 2 Comparison of clinical-radiological features and histopathological results of cases with & without IFNAC

n=47 Total Benign Malignant p
Age (Median/Standard Deviation) 49.7SD124  44.6+11.3 474SD11.0 44.4SD11.0 57.5SD14.2 45.4SD12.7 0.017
0.730
Female; 18 (38.3%) 37 (40.7%) 16 (44.4%) 32 (43.8%) 2 (18.2%) 5(27.8%) 0.164
Male 29 (61.7%) 54 (59.3%) 20 (55.6%) 41 (56.2%) 9 (81.8%) 13 (72.2%) 0.214
Nodule size 1 cm and below 5 (10.6%) 10 (11.0%) 4 (11.1%) 9 (12.3%) 1(9.1%) 5.6% 1.000
0.680
Nodule size 2 cm and above 21 (44.7%) 35 (38.5%) 13 (36.1%) 27 (37.0%) 8 (72.7%) 27 (37.0%) 0.043
0.560
Nodule size(Median/Standard Deviation)  21.7SD12.0  21.4SD11.2  19.4SD10.2  20.7SD9.6 29.0SD15.1  24.2SD16.1  0.023
0.482
Echogenicity
Hypoechoic; 19 (40.4%) 31 (34.1%) 15 (41.7%) 24(32.9%) 4 (36.4%) 7 (38.9%) 1.000
Isohyperechoic 28 (59.6%) 60 (65.9%) 21(58.3%) 49(67.1%) 7 (63.6%) 11(61.1%) 0.630
Irregular border
+ - 9 (9.9%) - 7 (9.6%) - 2 (11.1%) -
- 47 (100%) 82 (90.1%) 36 (100%) 66 (90.4%) 11 (100%) 16 (88.9%) 1.000
Solid 24 (51.1%) 36 (39.6%) 19 (52.8%) 25(34.2%) 5 (45.5%) 11 (61.1%) 0.671
Cystic-Solid 23 (48.9%) 55 (60.4%) 17 (47.2%) 48 (65.8%) 6 (54.5%) 7 (38.9%) 0.037
Microcalcification
+ 4 (8.5%) 8 (8.8%) 2 (5.6%) 4 (5.5%) 2 (18.2%) 4 (22.2%) 0.229
- 43 (91.5%) 83 (91.2%) 34(94.4%) 69 (94.5%) 9 (81.8%) 14(77.8%) 0.046
Halo loss
+ 6 (12.8%) 5(5.5%) 4 (11.1%) 5(6.8%) 2 (18.2%) 0 (0.0%) 0.614
- 41 (87.2%) 86 (94.5%) 32 (88.9%) 68 (93.2%) 9 (81.8%) 18 (100%) 0.579
Vascularization
+ 2 (4.3%) 7 (1.7%) 2 (5.6%) 7(9.6%) 0(0.0%) 0 (0.0%) 1.000
- 45 (95.7%) 84 (92.3%) 34 (94.4%) 66 (90.4%) 11 (100%) 18 (100%) 0.338
Number of suspicious features (USG)*
0 17 (36.2%) 39 (42.9%) 15 (41.7%) 33 (45.2%) 2 (18.2%) 6 (33.3%) 0.064
11 (23.4%) 23 (25.3%) 5 (13.9%) 19 (26.0%) 6 (54.5%) 4 (22.2%) 0.565
13 27.7%) 23 (25.3%) 11 (30.6%) 17 (23.3%) 2 (18.2%) 6 (33.3%)
6 (12.8%) 6 (6.6%) 5(13.9%) 4 (5.5%) 1(9.1%) 2 (11.1%)

[ N S

*Ultrasonographic suspicious features: Hypoechogenicity, Solid nodule, Microcalcification, Halo loss, Vascularization

Cases without TFNAC are highlighted in bold

ultrasonographic characteristics of the cases and the FNAC
repeat results.

The malignancy rate was 19.8% (18/91 cases) in cases
without rENAC, and 23.4% (11/47 cases) in nodules with
rFNAC. There was no statistically significant difference in
these rates (p =0.620). In 36 of 47 patients with rFNAC,
there were new diagnoses in the uncertain category (BC-
1-3-4) for the nature of the nodule, except for BC-2
(malignancy was also found in 1 nodule in this category),
and malignant nodules were detected in 10 (10/36 cases,
27.8%) of them. However, we could not find a significant
relationship between malignancy increase rate and rENAC.
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The increase in malignancy rate after IFNAC was a com-
mon feature of many studies. On the contrary, there are
studies that find a high malignancy rate in nodules under-
going direct surgery and do not recommend rFNAC [18].
It has been suggested by some authors that rTFNAC for the
first AUS/FLUS category is associated with a significantly
increased malignancy rate compared to those without
rFNAC. They suggested repeating FNAC for nodules with
AUS/FLUS in the first FNAC, considering that repeated
FNAC would help the selection of patient with AUS/FLUS
for triage for surgery [17]. On the contrary, there are some
studies that found a high rate of malignancy after initial
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diagnosis in AUS/FLUS nodules and recommended direct
surgery [20]. Interestingly, there is a third approach to this
discussion. There are also literature data reported by some
authors that they found no difference in the incidence of
malignancy in AUS/FLUS cases with and without rFNAC.
According to them, rTFNAC has no effect on the increase of
the incidence of malignancy [7]. In the study they planned,
inspired by this data, the authors found similar rates and
reported that IFNAC did not increase the malignancy rate.
And they argued that nodules with clinically and radiologi-
cally suspicious features should go directly to surgery [7].
In our cases, although a slight increase in malignancy was
observed in the nodules to which we applied rFNAC, there
was no statistical significance. Therefore, we interpreted
this data as the result confirming the suggestion of these
authors.

The literature is conflicting regarding the effects of age
on thyroid malignancy risk. There are opposite publica-
tions reporting that young or advanced age is an impor-
tant risk factor for malignancy in patients with AUS/FLUS
nodules. In addition, it has been included in the literature
in studies reporting that age is not associated with malig-
nancy of AUS/FLUS nodules [1]. In our study, we found
a significant correlation between older age (>57.5 age,
Table 2) and malignancy in our rFNAC cases. Therefore, we
thought that surgical triage should be carefully evaluated in
elderly patients with suspicious USG features. We thought
that in elderly patients with AUS/FLUS diagnosis, larger
than 2 cm, solid and microcalcific nodules, direct surgery
could be performed. Already, in general, FNAC is recom-
mended for nodules with suspicious USG features such as
solid hypoechoic nodules larger than 1 cm, mixed solid/
cystic nodules greater than 2 cm, and microcalcifications
and irregular borders. In addition, personal characteristics
(those with a family history of cancer or multiple endocrine
neoplasia, and patients at high risk for thyroid cancer who
were exposed to ionizing radiation early in life) are factors
to be considered [21].

Limitations

The study contains limitations due to its case series analysis
nature and the presence of unoperated follow-up nodules
suggesting selection bias.

Positive Aspects of the Study

The presence of sufficient number of nodules with definite
pathological results and patients with regular clinical follow-
up, the ideal ratio of the number of AUS/FLUS nodules in
all nodules and the cooperation of the pathologist-radiologist
and surgeon experienced in this field are important factors.

Conclusions

According to our data, we recommend direct surgery
without repeat fine needle aspiration cytology in elderly
patients with microcalcific and solid nodules larger than
2 cm, which we found to be significantly associated with
malignancy in atypia of undetermined significance/folli-
cular lesion of undetermined significance nodules. Repeat
fine needle aspiration cytology can rather be used in the
management of young patients with solid and cystic
(mixed) atypia of undetermined significance/follicular
lesion of undetermined significance nodules smaller than
2 cm.

Declarations

Ethics Approval This study was approved by our hospital’s institutional
review board and ethics committee (No: 3027).

Conflict of Interest The authors declare no competing interests.

References

1. Evranos Ogmen B, Aydin C, Kilinc I et al (2020) Can repeat
biopsies change the prognoses of AUS/FLUS nodule? Eur Thy-
roid J 9:92-98. https://doi.org/10.1159/000504705

2. Allen L, Al Afif A, Rigby MH et al (2019) The role of repeat
fine needle aspiration in managing indeterminate thyroid nod-
ules. J Otolaryngol Head Neck Surg 48(1):16. https://doi.org/
10.1186/s40463-019-0338-7

3. Jan IS, Lee YT, Wang CM et al (2019) The surgery and repeat
aspiration outcomes of the atypia of undetermined significance/
follicular lesion of undetermined significance category in The
Bethesda System for Reporting Thyroid Cytopathology. Asian
J Surg 42(1):144-147. https://doi.org/10.1016/j.asjsur.2018.02.
008

4. Cibas ES, Ali SZ (2009) NCI thyroid FNA state of the science
conference The Bethesda system for reporting thyroid cytopathol-
ogy. Am J Clin Pathol 132(5):658-65. https://doi.org/10.1309/
AJCPPHLWMI3JV4LA

5. Cibas ES, Ali SZ (2017) The 2017 Bethesda system for reporting
thyroid cytopathology. Thyroid 27(11):1341-1346. https://doi.org/
10.1089/thy.2017.0500

6. Baloch Z, LiVolsi VA (2020) The Bethesda system for report-
ing thyroid cytology (TBSRTC): from look-backs to look-ahead.
Diagn Cytopathol 48(10):862-866. https://doi.org/10.1002/dc.
24385

7. Marin F, Murillo R, Diego C et al (2020) The impact of repeat
fine-needle aspiration in thyroid nodules categorized as atypia of
undetermined significance or follicular lesion of undetermined
significance: a single center experience. Diagn Cytopathol. https://
doi.org/10.1002/dc.24676

8. Straccia P, Rossi ED, Bizzarro T et al (2015) A meta-analytic
review of the Bethesda system for reporting thyroid cytopathol-
ogy: has the rate of malignancy in indeterminate lesions been
underestimated? Cancer Cytopathol 123(12):713-722. https://doi.
org/10.1002/cncy.21605

@ Springer


https://doi.org/10.1159/000504705
https://doi.org/10.1186/s40463-019-0338-7
https://doi.org/10.1186/s40463-019-0338-7
https://doi.org/10.1016/j.asjsur.2018.02.008
https://doi.org/10.1016/j.asjsur.2018.02.008
https://doi.org/10.1309/AJCPPHLWMI3JV4LA
https://doi.org/10.1309/AJCPPHLWMI3JV4LA
https://doi.org/10.1089/thy.2017.0500
https://doi.org/10.1089/thy.2017.0500
https://doi.org/10.1002/dc.24385
https://doi.org/10.1002/dc.24385
https://doi.org/10.1002/dc.24676
https://doi.org/10.1002/dc.24676
https://doi.org/10.1002/cncy.21605
https://doi.org/10.1002/cncy.21605

Indian Journal of Surgery

10.

11.

12.

13.

15.

Kundel HL, Polansky M (2003) Measurement of observer agree-
ment. Radiology 228(2):303-308. https://doi.org/10.1148/radiol.
2282011860

Shin JH, Baek JH, Chung J et al (2016) Korean society of thy-
roid radiology (KSThR) and Korean society of radiology. Ultra-
sonography diagnosis and imaging-based management of thyroid
nodules: revised Korean Society of thyroid radiology consensus
statement and recommendations. Korean J Radiol 17(3):370-95.
https://doi.org/10.3348/kjr.2016.17.3.370

Ho AS, Sarti EE, Jain KS et al (2014) Malignancy rate in thyroid
nodules classified as Bethesda category III (AUS/FLUS). Thyroid
24(5):832-839. https://doi.org/10.1089/thy.2013.0317

Harvey AM, Mody DR, Amrikachi M (2013) Thyroid fine-needle
aspiration reporting rates and outcomes before and after Bethesda
implementation within a combined academic and community hos-
pital system. Arch Pathol Lab Med 137(11):1664—-1668. https://
doi.org/10.5858/arpa.2012-0366-OA

Kholova I, Ludvikova M (2015) Repeated fine-needle aspiration
improves the diagnostics in selected atypia of undetermined sig-
nificance/follicular lesion of undetermined significance cases, but
further studies are needed. Acta Cytol 59(1):120. https://doi.org/
10.1159/000380845

. Haugen BR, Alexander EK, Bible KC et al (2016) 2015 Ameri-

can Thyroid Association management guidelines for adult patients
with thyroid nodules and differentiated thyroid cancer: the Ameri-
can Thyroid Association guidelines task force on thyroid nodules
and differentiated thyroid cancer. Thyroid 26(1):1-133. https://
doi.org/10.1089/thy.2015.0020

Kiernan CM, Solérzano CC (2017) Bethesda Category II1, IV,
and V thyroid nodules: can nodule size help predict malignancy?
J Am Coll Surg 225(1):77-82. https://doi.org/10.1016/j.jamco
llsurg.2017.02.002

@ Springer

16.

17.

18.

19.

20.

21.

Rosario PW (2014) Thyroid nodules with atypia or follicular
lesions of undetermined significance (Bethesda Category III):
importance of ultrasonography and cytological subcategory. Thy-
roid 24(7):1115-1120. https://doi.org/10.1089/thy.2013.0650
Kuru B, Atmaca A, Kefeli M (2016) Malignancy rate associated
with Bethesda category III (AUS/FLUS) with and without repeat
fine needle aspiration biopsy. Diagn Cytopathol 44(5):394-398.
https://doi.org/10.1002/dc.23456

Kaliszewski K, Diakowska D, Wojtczak B et al (2018) Evaluation
of selected ultrasound features of thyroid nodules with atypia of
undetermined significance/follicular lesion of undetermined sig-
nificance for the Bethesda reporting system for thyroid cytology.
Cancer Manag Res 23(10):2223-2229. https://doi.org/10.2147/
CMAR.S168409

Gao LY, Wang Y, Jiang YX et al (2017) Ultrasound is helpful to
differentiate Bethesda class III thyroid nodules: APRISMA-com-
pliant systematic review and meta-analysis. Medicine (Baltimore)
96(16):e6564. https://doi.org/10.1097/MD.0000000000006564
Yoo MR, Gweon HM, Park AY et al (2015) Repeat diagnoses of
Bethesda category III thyroid nodules: what to do next? PLoS
ONE 10(6):e0130138. https://doi.org/10.1371/journal.pone.01301
38

Graciano AJ, Chone CT, Fischer CA et al (2014) Repeated fine-
needle aspiration cytology for the diagnosis and follow-up of thy-
roid nodules. Braz J Otorhinolaryngol 80(5):422-7. https://doi.
org/10.1016/j.bjorl.2014.07.002

Publisher's Note Springer Nature remains neutral with regard to
jurisdictional claims in published maps and institutional affiliations.


https://doi.org/10.1148/radiol.2282011860
https://doi.org/10.1148/radiol.2282011860
https://doi.org/10.3348/kjr.2016.17.3.370
https://doi.org/10.1089/thy.2013.0317
https://doi.org/10.5858/arpa.2012-0366-OA
https://doi.org/10.5858/arpa.2012-0366-OA
https://doi.org/10.1159/000380845
https://doi.org/10.1159/000380845
https://doi.org/10.1089/thy.2015.0020
https://doi.org/10.1089/thy.2015.0020
https://doi.org/10.1016/j.jamcollsurg.2017.02.002
https://doi.org/10.1016/j.jamcollsurg.2017.02.002
https://doi.org/10.1089/thy.2013.0650
https://doi.org/10.1002/dc.23456
https://doi.org/10.2147/CMAR.S168409
https://doi.org/10.2147/CMAR.S168409
https://doi.org/10.1097/MD.0000000000006564
https://doi.org/10.1371/journal.pone.0130138
https://doi.org/10.1371/journal.pone.0130138
https://doi.org/10.1016/j.bjorl.2014.07.002
https://doi.org/10.1016/j.bjorl.2014.07.002

	Repeat Fine Needle Aspiration Cytology (FNAC) in Thyroid Does Not Help in Atypia of Undetermined SignificanceFollicular Lesion of Undetermined Significance (AUSFLUS)
	Abstract
	Introduction
	Patients and Methods
	Results
	Discussion
	Limitations
	Positive Aspects of the Study

	Conclusions
	References


