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ABSTRACT 
Objectives: Nodular goiter is the most common disease of the thyroid gland. Thyroid nodules are malignant 
in 3-5% cases. To determine the incidence of malignancy in patients defined as atypia of undetermined 
significance (AUS) or follicular lesion of undetermined significance (FLUS) as a result of fine needle aspiration 
biopsy (FNAB) and evaluate the clinical, biochemical and sonographic features as possible predictors of 
malignancy. 
Methods: Patients who had undergone at least one FNAB and diagnosed as AUS/FLUS from January 2011 to 
December 2015 were included in the study. Age, gender, benign disease, thyroid stimulating hormone (TSH) 
level, size, localization, number, time of FNAB, ultrasonography (USG) characteristics, follow-up data on 
repeated FNAB results and, if surgical excision was performed, final pathological results were analyzed. 
Results: A total of 5181 thyroid nodules were biopsied in 4089 patients, and the biopsy specimen taken from 
611 nodules was diagnosed histopathologically as AUS/FLUS (11.79%). After FNAB, 167 of 611 patients 
diagnosed with AUS/FLUS were operated. While 65.9% (n = 110) of 167 patients who underwent surgery 
were made a benign diagnosis; malign diagnosis was made to 34.1% (n = 57).  
Conclusions: The rate of malignancy in surgically confirmed nodules was 34.1% in this study, which is higher 
than the Bethesda classification. Due to the high malignancy rate which determined in cytologically diagnosed 
AUS/FLUS, we think that the repeat decision of the FNAB should be reconsidered and the surgical plan after 
the first FNAB should be considered more seriously. 
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Nodular goiter is the most common disease of the 
thyroid gland, especially in areas with iodine de-

ficiency [1]. Thyroid nodules are found in 4-8% by 
palpation in adults, 41% by ultrasonography (USG), 
and 50% in autopsy series [2]. Thyroid nodules are 

malignant in 3-5% cases although thyroid cancers are 
more rare, constituting less than 1% of all malignant 
neoplasms [3]. Important information is obtained by 
thyroid function tests (TFT), scintigraphy and USG in 
clinical and diagnostic approach in thyroid nodules but 
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the distinction of benign and malignant lesions cannot 
be made with these tests [4].  
      Today, the most commonly used, fast, simple, least 
invasive, inexpensive and reliable method for the ma-
lignant-benign differentiation of thyroid nodules is cy-
tological examination of fine needle aspiration 
materials [5]. Diagnostic accuracy of thyroid fine nee-
dle aspiration biopsy (FNAB) increases up to 80-95% 
in experienced clinics [6].  
      The Bethesda Classification Reporting Thyroid 
Cytopathology was defined by the National Cancer In-
stitute (NCI) to improve communication between cy-
topathologists and clinicians and standardize the 
terminology used for FNAB. This system is divided 
into six diagnostic categories that provide an assess-
ment of the risk of malignancy and management 
guidelines for each category [7]. Atypia of undeter-
mined significance (AUS) or follicular lesion of un-
determined significance (FLUS) is a Bethesda system 
category that includes various nuclear abnormalities 
that do not fit into another category after FNAB [8]. 
According to the Bethesda system, the AUS/FLUS 
category covers approximately 7% or less of all thy-
roid FNABs and the expected risk of malignancy in 
the AUS/FLUS category according to NCI is between 
5% and 15% [9]. However, several recent studies have 
reported various malignancy rates ranging from 6% to 
76% for surgically confirmed cases [10].  
      In this study, by analyzing the data of our hospital, 
we aimed to determine the incidence of malignancy in 
patients defined as AUS and FLUS as a result of 
FNAB in our own patient group and evaluate the clin-
ical, biochemical and sonographic features as possible 
predictors of malignancy. In addition, this study aims 
to contribute to the follow-up and treatment processes 
of patients. 
 
 
METHODS 
 
This study was conducted in an education and research 
hospital in the Eastern Black Sea Region, which is 
considered an endemic region for goiter. The patient 
consent forms required for the FNAB and surgical pro-
cedures to be performed within the framework of eth-
ical recommendations were obtained. The study was 
approved by the hospital ethics committee (No: 
2016/44). FNAB cytologic evaluation of the cases was 

performed according to the widely accepted and ap-
plied Bethesda classification.  
      A retrospective review of institutional electronic 
medical records was performed and cases diagnosed 
as AUS/FLUS from January 2011 to December 2015 
were identified. Patients who had undergone at least 
one FNAB and diagnosed as AUS/FLUS were in-
cluded in the study. Patients with malignant, malignant 
suspicious, follicular neoplasia or follicular neoplasia 
suspected as a result of biopsy performed in different 
thyroid nodules and patients with synchronous malig-
nancy in another organ and contralateral thyroid lobe 
were excluded from the study. Age, gender, benign 
disease, thyroid stimulating hormone (TSH) level, 
size, localization, number, time of FNAB, ultrasonog-
raphy (USG) characteristics, follow-up data on re-
peated FNAB results and, if surgical excision was 
performed, final pathological results were analyzed. 
Only patients who underwent surgical excision were 
included in the final analysis after adequate follow-up 
data and exclusion of cases without a descriptive 
pathological diagnosis. All FNABs were performed by 
an experienced endocrinologist or interventional radi-
ologist with USG guidance from a suspected thyroid 
nodule. USG features of thyroid nodules were 
recorded using electronic database or by scanning pa-
tients' files. Among these features, hypoechogenicity, 
microcalcification, presence of halo and presence of 
solid component were defined as suspicious criteria 
for malignancy [11].  
      National Cancer Institute recommendations are 
followed in our hospital; for all patients diagnosed 
with AUS / FLUS in the first FNAB, a repeated FNAB 
is recommended [12]. After repeated FNAB, surgical 
excision is recommended for patients having 
AUS/FLUS, follicular neoplasia suspicious, follicular 
neoplasia, malignant suspicion and malignancy. If the 
diagnosis cannot be made after repeated FNAB, it is 
recommended to repeat the FNAB or perform surgery. 
If the results of repeated FNAB are benign, follow-up 
is recommended. Despite these recommendations, 
several factors (eg, clinical features, USG features, 
cosmetic problems, or patient preferences) may influ-
ence treatment decision.  
      The electronic medical records were reviewed 
using the database of our hospital and in case of insuf-
ficient data in the medical records, the current status 
of the patients was asked by telephone interview. 
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When the follow-up data were insufficient to confirm 
the prognosis of the nodule, the patient refused FNAB 
recurrence and / or surgical excision, or the patient 
died for other reasons, the patient was considered a 
missing case (Data Loss = DL).  
 
Statistical Analysis  
      Continuous variables were presented as mean ± 
standard deviation in the parametric distribution and 
median in the nonparametric distribution. For statisti-
cal analysis, Chi-square test, Fisher's exact test, Mann-
Whitney U test and Student's t-test were used for 
intergroup comparisons based on categorical or con-
tinuous properties of variables. Univariate analysis of 
the variables was performed using a logistic regression 
test to identify possible markers for malignancy. For 
logistic regression testing, categorical variables were 
converted to binomial data using known risk factors 
for a more appropriate assessment. In order to deter-
mine the lower and upper threshold values of malig-
nancy rates, all nodules followed without surgery were 
assumed to be benign or malignant. The low threshold 
value was calculated by dividing the number of pa-
tients with malignancy detected after surgery by the 
total number of AUS/FLUS nodules after assuming 
benign patients. The upper threshold value was calcu-
lated by dividing the total number of patients who had 
malignancy with surgery and the patients under fol-
low-up after the assumption of malignant patients, by 
the total number of AUS/FLUS nodules. Statistical 
analysis package (SPSS 20.0, IBM Corp, Armonk, 
NY, USA) was used for all statistical analysis. All re-
ported p values are bilateral and p < 0.05 is considered 

significant. Also, confidence intervals (CI) were cal-
culated at the level of 95%. 
 
 
RESULTS 
 
Clinical Findings in Nodules Diagnosed as 
AUS/FLUS with FNAB  
A total of 5181 thyroid nodules were biopsied in 4089 
patients, and the biopsy specimen taken from 611 nod-
ules was diagnosed histopathologically as AUS/FLUS 
(11.79%). Patients whose histopathological diagnoses 
were reported as AUS/FLUS were included in the 
study group. Five hundred and four (82.5%) of these 
patients are females; 107 (17.5%) of them were males 
(Table 1). The female / male ratio was determined as 
4.72. The mean age of the patients included in the 
study group was 52.97 ± 13.2 years, the average TSH 
level was 1.88 ±  5.8 mIU/L, and the average diameter 
of the biopsied nodules was 20.8 ± 9.86 mm (Table 2). 
Twenty-six of the patients had undergone a surgical 
operation due to benign disease. Diagnosis was made 
by performing biopsy from 495 (81%) patients from 
a single nodule, 113 (18.5%) patients from two nod-
ules, three (3.5%) patients from three or more nodules 
(Table 3).  
 
Histopathological Results in Operated Cases  
      After FNAB, 167 of 611 patients diagnosed with 
AUS/FLUS were operated and clear information about 
histopathological diagnosis was reached. While 65.9% 
(n = 110) of 167 patients who underwent surgery were 
made a benign diagnosis; malign diagnosis was made 
to 34.1% (n = 57) (Table 4).  
 
Clinical Features 
      Twenty-seven (16.2%) of 167 patients who had 
undergone surgery were male and 83.8% (n = 140) 
were female. In the examination among female pa-
tients, 67.1% (n = 94) and 32.9% (n = 46) were diag-
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nosed as malignant. The average age of 110 patients 
in the benign disease group was 48.22 ± 11.39 years, 
and the average age of the patients in the malignant 
group was 52.3 ± 12.30 years (p = 0.034). Among 
male patients, this rate was 59.3% (n = 16) benign and 
40.7% (n = 11) malignant (p = 0.429). Only 1.2% (n 
= 2) of 167 patients had undergone a previous surgical 
operation for thyroid due to a benign disease (p = 
0.306) (Table 5). Sixty-four (38.3%) of the patients 
were operated after the first diagnosis of AUS/FLUS, 
and 47.9% (n = 80) were second and 13.8% (n = 23) 
were third. Of these, 31.3% (n = 20) of those who were 
operated after the first biopsy, 38.8% (n = 31) of those 
operated after the second biopsy, and 26.1% of those 
who were operated after the third biopsy (n = 6) a ma-

lignant diagnosis was made (p = 0.437) (see Table 5). 
Data related to TSH were reached in 159 of 167 pa-
tients whose histopathological diagnosis was con-
firmed surgically, while 8 patients could not. The 
average TSH value of 104 patients in the benign group 
was measured as 1.205 (0.01-127.49) mIU/L; the av-
erage TSH value of 55 patients in the malignant group. 
was measured as 1.08 (0.01-18.09) mIU/L (p = 0.621)  
There was no significant difference between malignant 
and benign groups in terms of gender, thyroid surgery, 
median TSH level, number of FNAB. It was observed 
that the average age was higher only in the malignant 
group than in the benign group. (p = 0.034) (Table 5).  
 
USG Features  
      Echogenicity, wall irregularity, halo presence, 
nodule component, calcification and nodule size were 
evaluated, and the data availability was 86.82%, 
86.22%, 88.62%, 89.82%, 88.62% and 98%, respec-
tively. Data on echogenicity could not be obtained in 
22 of 167 patients whose histopathological diagnosis 
was clarified after surgery. 28.3% (n = 41) of the pa-
tients whose data were available had hypoechogenic-
ity, 66.2% (n = 96) isoechogenicity and 5.5% (n = 8) 
hyperechogenicity. 36% (n = 15) of patients with nod-
ules with hypoechogenicity, 34.4% (n = 33) of patients 
with nodules with isoechogenicity and 37.5% (n = 3) 
of patients with nodules with hyperechogenicity were 
diagnosed as malgnant (p = 0.96) (Table 6). While 144 
patients' USG information was obtained about wall ir-
regularity, 23 patients did not have any data. While 
3.5% (n = 5) of 144 patients had wall irregularities; no 
wall irregularity was found in 96.5% (n = 139). To 
20% (n = 1) of patients with wall irregularities in thy-
roid nodules taken biopsy; 35.3% (n = 49) of patients 
without wall irregularities were given a malignant di-
agnosis. One hundred forty-eigth patients had infor-
mation about the presence of halo, while 19 patients 
could not. While halo was found in 19% (n = 29) of 
the patients whose data were reached, 80.4% (n = 119) 
did not. While 37.1% (n = 11) of patients with halo in 
the nodule undergoing biopsy had a malignant diag-
nosis after surgery; This rate was 34.5% in patients 
with nodules without halos (n = 41) (p = 0.725) after 
surgery (p = 0.482). In the data analysis made for the 
components of the nodules, the data could be accessed 
in 150 patients. Data were not available in 17 patients. 
The patients whose data were available had 54.7% (n 
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= 82) pure solid, 0.7% (n = 1) pure cystic and 44.7% 
(n = 82) mixed nodules. Of these, 35.4% (n = 29) of 
patients with pure solid nodules, 100% of pure cystic 
(n = 1) and 3.8% of mixed type (n = 22) were diag-
nosed as malignant after surgery (p = 0.368) (see Table 
6). USG information about the calcification properties 
of 148 nodules with FNAB was reached. While 18.2% 
(n = 27) of them have micro, 7.4% (n = 11) macro and 
6.1% (n = 9) mix type calcification; there was no cal-
cification in 68.2% (n = 101). 33.3% of patients with 
nodules with microcalcification (n = 9), 54.5% of pa-
tients with nodules with macrocalcification (n = 6) and 
33.3% of patients with nodules with mixed type cal-
cification (n = 3) a malignant diagnosis was made. 
This rate was 32.7% (n = 33) in patients without cal-
cification (p = 0.546). Data on the size of 165 nodules 
were available. While the average size of nodules in 
the benign group is 20 ± 11.00 mm; In the malignant 
group, this ratio was 21 ± 11.70 mm (p = 0.937) (Table 
6).  
      In the univariate analysis of clinical and USG data, 
only age (> 55 years) was found as a sign of malig-
nancy. (odds ratio 0.321; 95% CI: 0.161-0.633; p : 
0.001). Univariate analyzes for malignancy are shown 
in Table 7.  

DISCUSSION 
 
In this study, FNAB was performed on 5181 thyroid 
nodules, and 611 nodes (11.79%) were diagnosed with 
AUS/FLUS. This rate is slightly higher than the 
Bethesda forecast, but within acceptable limits. The 
reason why the rate is higher than the Bethesda clas-
sification may be that the hospital where we conduct 
the study is in an endemic region for goiter and the 
differences in interpretation among pathologists. Ac-
cording to the prediction of the Bethesda classifica-
tion, the expected malignancy rate in the AUS/FLUS 
category is between 5-15% (9). However, the fre-
quency of true malignancy in this group is not fully 
known, since not all nodules are evaluated histopatho-
logically. In studies involving only cytological follow-
up, the rate of malignancy was low, whereas in a 
large-series study, the rate was reported to be 27.5% 
[13]. In cases where patients are selected for the oper-
ation, this rate varies between 6-48% [14, 15].  
      In this study, 167 of 611 thyroid nodules diag-
nosed with AUS/FLUS were surgically diagnosed and 
57 (34.1%) of these 167 patients  received a malignant 
diagnosis. This rate is higher than Bethesda's estimate. 
Possible reasons for the high may include the nodules 
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that are considered to be at risk of high malignancy ra-
diologically and clinically, and heterogeneity in the 
content of the AUS/FLUS. Assuming that all patients 
who were under follow-up and not surgically diag-
nosed with pathology were malignant or benign, the 
lower limit was 16.3% for malignancy and the upper 
limit was 68.3%. According to this wide range, the rate 
of malignancy in our study was higher than the pre-
dictions of Bethesda. However, some recent studies 
have indicated the malignancy rate in a range of 6% 
to 76% for cases confirmed surgically [10, 16]. This 
high range suggests that the malignancy rate predicted 
by Bethesda possibly for AUS/FLUS must be recon-
sidered. Although the actual incidence is currently un-

known, this is likely due to the fact that only a small 
proportion of patients diagnosed with AUS/FLUS 
have been surgically confirmed and while determining 
these rates in the researches, the patients who under-
went surgery should not be included in this rate and 
the patients who are under clinical follow-up should 
not be included. Recent studies have focused on in-
creasing the validity and reliability of FNAB [17, 18].  
In this study, 55 (97%) of 57 patients in the malignant 
group were detected as papillary carcinoma. In various 
studies, it was observed that the most common subtype 
among thyroid cancers diagnosed in patients diag-
nosed with AUS/FLUS was papillary carcinoma [19-
22].  
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      USG features of patients who were diagnosed with 
AUS/FLUS and who underwent surgical confirmation 
were evaluated with univariate analysis method for 
each feature and no significant relationship was found 
between USG features and malignancy. The accuracy 
of these results, which were obtained due to the retro-
spective nature of the study, the loss of data and this 
evaluation only in patients undergoing surgery, is un-
certain and open to discussion. In addition to the fact 
that the data are different in various studies after the 
literature review, some researchers have suggested that 
the diameter of the nodule may be helpful in assessing 
the risk of malignancy, while some researchers have 
suggested that the diameter of the nodule is not asso-
ciated with malignancy [23].  
      The relationship between the TSH values of the 
patients and the gender difference with malignancy 
were also evaluated statistically, but no statistical dif-
ference was found similar to previous studies [24].  
      There are differences between studies for the re-

lationship between age and malignancy rate. In one of 
these studies, the rate of malignancy was analyzed 
higher in patients under 40 years of age [25], while in 
a similar study [26] patients with thyroid malignancy 
were younger than patients in the benign group. In cur-
rent study, after the evaluation for malignant and be-
nign groups without determining a reference value, the 
mean age was higher in the malignant group (p = 
0.034).  
      According to the Bethesda classification, the 
biopsy should be repeated 3-6 months after the initial 
diagnosis of AUS/FLUS, and surgery should be per-
formed in the case of a suspected malignant or malig-
nant diagnosis [14].  
      In this study, no significant difference was found 
between the nodules repeating biopsy and the nodules 
not performed in terms of malignancy frequency. Con-
sidering the whole study, we think that surgical deci-
sion can be made earlier rather than repeat biopsy due 
to our higher rate of malignancy than expected. 
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CONCLUSION 
 
Since the Bethesda classification predicts malignancy 
rate low, it recommends repeat biopsy for patients di-
agnosed with AUS/FLUS [27]. In this study, the rate 
of malignancy in surgically confirmed nodules was 
34.1%, which is higher than the Bethesda classifica-
tion. When the USG features of the malignant nodules 
were examined, it was seen that none of the features 
supported malignancy. As for clinical features, data 
were obtained that only over 55 years of age increased 
the risk of malignancy. According to our study, the risk 
of malignancy was three times higher in patients over 
55 years old compared to those less than 55 years old. 
Due to the high malignancy rate which determined in 
cytologically diagnosed AUS/FLUS, we think that the 
repeat decision of the FNAB should be reconsidered 
and the surgical plan after the first FNAB should be 
considered more seriously. Based on data, it was not 
possible to create a successful algorithm using USG 
features or clinical features. Alternatively, new imag-
ing techniques and molecular analyzes are promising 
methods to increase predictive validity of AUS/FLUS 
[28]. However, valuable analyzes are needed for all 
these newly defined methods. 
 
Authors’ Contribution  
      Study Conception: BÇ; Study Design: HAT; Su-
pervision: HAT; Funding: EK, HAT; Materials: EK, 
HAT; Data Collection and/or Processing: BÇ, HAT; 
Statistical Analysis and/or Data Interpretation: EK; 
Literature Review: BÇ; Manuscript Preparation: BÇ, 
HAT and Critical Review: EK.  
 
Conflict of interest  
      The authors disclosed no conflict of interest during 
the preparation or publication of this manuscript.  
 
Financing  
      The authors disclosed that they did not receive any 
grant during conduction or writing of this study. 
 
 
REFERENCES 
 
1. Cakir B, Aydin C, Korukluoğlu B, Ozdemir D, Sisman IC, 
Tüzün D, et al. Diagnostic value of elastosonographically deter-
mined strain index in the differential diagnosis of benign and ma-

lignant thyroid nodules. Endocrine 2011;39:89-98. 
2. Rago T, Vitti P. Potential value of elastosonography in the di-
agnosis of malignancy in thyroid nodules. Q J Nucl Med Mol Im-
aging 2009;53:455-64. 
3. Welker MD, Orlov MS. Thyroid cancer treatment. Ohio State 
University College of Medicine and Public Health. Ohio Am Fam 
Physician 2003;67:559-74.  
4. Chang SH, Joo M, Kim H. Fine needle aspiration biopsy of 
thyroid nodules in children and adolescents. J Korean Med Sci 
2006;21:469-73. 
5. Nikiforov YE, Ohori NP, Hodak SP, Carty SE, LeBeau SO, 
Ferris RL, et al. Impact of mutational testing on the diagnosis and 
management of patients with cytologically indeterminate thyroid 
nodules: a prospective analysis of 1056 FNA samples. J Clin En-
docrinol Metab 2011;96:3390-7. 
6. Yang J, Schnadig V, Logrono R, Wasserman PG. Fine-needle 
aspiration of thyroid nodules: a study of 4703 patients with his-
tologic and clinical correlations. Cancer 2007;111:306-15. 
7. Crippa S, Mazzucchelli L, Cibas ES, Ali SZ. The Bethesda 
System for reporting thyroid fine needle aspiration specimens. 
Am J Clin Pathol 2010;134:343-4. 
8. Cibas ES, Ali SZ. The Bethesda System For Reporting Thyroid 
Cytopathology. Am J Clin Pathol 2009;132:658-65. 
9. Bernstein JM, Shah M, MacMillan C, Freeman JL. Institution-
specific risk of papillary thyroid carcinoma in atypia/follicular 
lesion of undetermined significance. Head Neck 2016;38:1210-
5. 
10. Kholova I, Ludvikova M. Thyroid atypia of undetermined 
significance or follicular lesion of undetermined significance: an 
indispensable Bethesda 2010 diagnostic category or waste 
garbage? Acta Cytol 2014;58:319-29. 
11. Ryu YJ, Jung YS, Yoon HC. Atypia of undetermined signifi-
cance on thyroid fine needle aspiration: surgical outcome and risk 
factors for malignancy. Ann Surg Treat Res 2014;86:109-14. 
12. Heller M, Zanocco K, Zydowicz S. Cost-effectiveness analy-
sis of repeat fine-needle aspiration for thyroid biopsies read as 
atypia of undetermined significance. Surgery 2012;152:423-30. 
13. VanderLaan PA, Marqusee E, Krane JF. Clinical Outcome for 
atypia of undetermined significance in thyroid fine-needle aspi-
rations: should repeated fna be the prefrred initial approach? Am 
J Clin Pathol 2011;135:770-5. 
14. Bongiovanni M, Krane JF, Cibas ES, Faquin WC. The atyp-
ical thyroid fine-needle aspiration: past, present, and future. Can-
cer Cytopathol 2012;120:73-86. 
15. Singh RS, Wang HH. Eliminating the "Atypia of undeter-
mined significance/follicular lesion of undetermined signifi-
cance" category from the Bethesda System for Reporting Thyroid 
Cytopathology. Am J Clin Pathol 2011;136:896-902. 
16. Carr R, Ustun B, Chhieng D. Radiologic and clinical predic-
tors of malignancy in the follicular lesion of undetermined sig-
nificance of the thyroid. Endocr Pathol 2013;24:62-8. 
17. Walts AE, Mirocha J, Bose S. Follicular lesion of undeter-
mined significance in thyroid FNA revisited. Diagn Cytopathol 
2014;42:18-22. 
18. Bongiovanni M, Spitale A, Faquin WC, Mazzucchelli L, 
Baloch ZW. The Bethesda System for Reporting Thyroid Cy-
topathology: a meta-analysis. Acta Cytol 2012;56:333-9. 

715       The European Research Journal   Volume 9   Issue 4   July 2023



Eur Res J 2023;9(4):708-716 Çelebi et al

19. Sahin M, Gursoy A, Tutuncu NB, Guvener DN. Prevalence 
and prediction of malignancy in cytologically indeterminate thy-
roid nodules. Clin Endocrinol 2006;65:514-8. 
20. Renshaw AA. Should "atypical follicular cells" in thyroid fine 
needle aspirates be subclassified? Cancer Cytopathol 
2010;118:186-9. 
21. Luu MH, Fischer AH, Stockl TJ, Pisharodi L, Owens CL. 
Atypical follicular cells with equivocal features of papillary thy-
roid carcinoma is not a low-risk cytologic diagnosis. Acta Cytol 
2011;55:526-30. 
22. Olson MT, Clark DP, Erozan YS, Ali SZ. Spectrum of risk of 
malignancy in subcategories of 'atypia of undetermined signifi-
cance'. Acta Cytol 2011;55:518-25. 
23. Tan GH, Gharib H. Thyroid incidentalomas: management ap-
proaches to nonpalpable nodules discovered incidentally on thy-
roid imaging. Ann Intern Med 1997;126:226-31. 
24. Cuhaci N, Arpaci D, Ucler R. Malignancy rate of thyroid nod-
ules defined as follicular lesion of undetermined significance and 
atypia of undetermined significance in thyroid cytopathology and 
its relation with ultrasonographic features. Endocr Pathol 

2014;25:248-56. 
25. Ozluk Y, Pehlivan E, Gulluoglu MG, Poyanlı A, Salmaslioglu 
A, Colak N, et al. The use of the Bethesda Terminology in thyroid 
fine-needle aspiration results in a lower rate of surgery for non-
malignant nodules: A report from a reference center in Turkey. 
Int J Surg Pathol 2011;19:761-71. 
26. Tee YY, Lowe AJ, Brand CA, Judson RT. Fine-needle aspi-
ration may miss a third of all malignancy in palpable thyroid nod-
ules: a comprehensive literature review. Ann Surg Nov 
2007;246:714-20. 
27. Haugen BR, Alexander EK, Bible KC, Doherty GM, Mandel 
SJ, Nikiforov YE, et al. American Thyroid Association Manage-
ment Guidelines for Adult Patients with Thyroid Nodules and 
Differentiated Thyroid Cancer: The American Thyroid Associa-
tion Guidelines Task Force on Thyroid Nodules and Differenti-
ated Thyroid Cancer. Thyroid 2016;26:1-133. 
28. Jang EK, Kim WG, Kim EY. Usefulness of NRAS codon 61 
mutation analysis and core needle biopsy for the diagnosis of thy-
roid nodules previously diagnosed as atypia of undetermined sig-
nificance. Endocrine 2016;52:305-12.

The European Research Journal   Volume 9   Issue 4   July 2023 716

This is an open access article distributed under the terms of Creative Common 
Attribution-NonCommercial-NoDerivatives 4.0 International License.

https://creativecommons.org/licenses/by-nc-nd/4.0/
https://creativecommons.org/licenses/by-nc-nd/4.0/
https://creativecommons.org/licenses/by-nc-nd/4.0/

