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Purpose: Although some prognostic variables and risk factors for thyroid cancer (TC) are 
age-related, the association between age and the risk of TC in patients with thyroid nodules 
(TNs) assigned to atypia of undetermined significance (AUS) and follicular lesion of 
undetermined significance (FLUS) is poorly estimated. The aim of this study was to assess 
the histopathology of AUS/FLUS and the risk of TC according to the age of the patients at 
the time of AUS/FLUS diagnosis.
Patients and Methods: Among 5021 individuals treated for TNs at one institution from 
2008 to 2018, 161 (3.2%) patients with 161 TNs assigned to the AUS/FLUS category (1 
nodule per patient) were selected and stratified by age at initial diagnosis: <55 years, 55–75 
years and >75 years. Logistic regression analysis was used to estimate the association of age 
with the risk of TC diagnosis.
Results: Ninety-one (56.52%) patients <55 years old, 58 (36.02%) patients 55–75 years old, 
and 12 (7.45%) individuals >75 years old were identified. There were 130 (80.7%) females 
and 31 (19.3%) males with a mean age of 50.6 ± 16.12 years. Among the evaluated TNs, 142 
(88.2%) were ultimately diagnosed as benign, and 19 (11.8%) were diagnosed as malignant. 
Younger age in patients was significantly related to malignancy outcome (p=0.024 for age 
<55 years). Patients aged 55–75 years had a significantly lower risk of TC than the other age 
categories (p=0.040). The risks of high vascularity and fast tumor growth were significantly 
higher in the youngest category than in the other categories (age <55 years old: p=0.045 and 
p=0.002, respectively).
Conclusion: Although patients with TNs classified as AUS/FLUS by ultrasound-guided fine 
needle aspiration biopsy (UG-FNAB) are not typically qualified for surgery, it is worth 
noting that younger patients with an AUS/FLUS diagnosis might be at a higher risk of TC.
Keywords: age, risk factors, AUS/FLUS, thyroid cancer, surgery

Introduction
The total incidence of thyroid cancer (TC) is rapidly increasing worldwide, mainly 
due to incidental thyroid nodules (TNs) found on ultrasound examinations. In our 
earlier study, we described this phenomenon as “cancer screening activity”.1 Cibas 
et al2 estimated that TNs might be observed in 50% of patients aged 50 years, with 
a low overall malignancy risk of 5 to 7%.

The most commonly employed preoperative diagnostic tool for TN evalua-
tion remains the ultrasound-guided fine needle aspiration biopsy (UG-FNAB) 
procedure.1,2 On the basis of this screening test, The Bethesda System for 
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Reporting Thyroid Cytopathology (TBSRTC) was intro-
duced in 20092 and subsequently modified in 2017.3,4 It 
consists of six categories that enhance and standardize 
TN management. Each category has an estimated TC 
risk and recommended guidelines. However, among 
these six categories of TBSRTC, further management 
is still complicated for the third category.5,6 This cate-
gory contains heterogeneous lesions assigned to two 
subgroups: atypia of undetermined significance (AUS) 
and follicular lesion of undetermined significance 
(FLUS).3–6 The prevalence of malignancy within this 
category ranges from 5% to 37%.7,8 Some other studies 
report an even higher malignancy rate, up to 55%, 
suggesting diagnostic and simultaneous therapeutic 
lobectomy in cases of AUS/FLUS diagnosis.9,10 The 
implied risk of malignancy of AUS/FLUS assessed and 
presented in 2009 in TBSRTC was 5–15%.2 In the 
recent edition of this classification, it has been changed 
to 10–30% if noninvasive follicular neoplasms with 
papillary-like features (NIFTPs) are considered malig-
nant tumors and 6–18% if NIFTPs are excluded from 
malignancy.3,4 However, in opinion of many authors, the 
risk of malignancy in category III TBSRTC is found to 
differ widely depending on the type of atypia observed 
in the specimen.3,4 According to some studies, it was 
found to be higher in cellular atypia and lower in folli-
cular architectural atypia.11,12 In our opinion, the accu-
rate prevalence is found to vary among many 
institutions and observation times. In our previous 
study, we estimated a 10.2% incidence of TC in the 
AUS/FLUS category.13 According to others, the cytolo-
gical features of AUS/FLUS seem not sufficiently 
exposed to categorize TNs as benign, malignant or 
even suspicious for malignancy.6 Pathologists use it as 
the last resort, with only 7% of UG-FNAB results, 
which receive this diagnosis.2 Others describe this cate-
gory as a “gray zone” between benignity and 
malignancy.6 Some recent studies have shown the pre-
valence of AUS/FLUS diagnosis to be as high as 
10–12%.11,14,15 More interestingly, category III of 
TBSRTC is highly variable, with an approximate repro-
ducibility of only 50%, even among the most experi-
enced pathologists.16 This category is further divided 
into six subcategories: architectural atypia, Hürthle cell 
aspirates, cytologic and architectural atypia, cytologic 
atypia, atypical lymphoid cells, and atypia not otherwise 
specified (NOS).10 The variability and higher rates of 

malignancy caused by these changes highlight both the 
uncertainty and the importance of further management.

Age is recognized as one of the prognostic factors for 
well-differentiated thyroid cancer (WDTC) and one of the 
most important parameters in the 8th Edition of the 
American Joint Committee on Cancer (AJCC) TNM clas-
sification system for TCs.17 However, little attention was 
made in previous studies to its influence on the risk of 
malignancy, especially in patients with TNs assigned to 
the AUS/FLUS category. Therefore, the aim of this study 
was to assess the influence of age on the histopathology 
and prognosis of AUS/FLUS TN categories.

Patients and Methods
We performed retrospective chart reviews of 5021 patients 
with TNs who were admitted and surgically treated at the 
Department of General, Gastroenterological and Endocrine 
Surgery of Wroclaw Medical University (Poland) between 
2008 and 2018. All of the patients before surgery had UG- 
FNAB performed at least once, and all specimens were 
reported using TBSRTC classification.18

After implementing exclusion criteria (family history 
of TC, previous radiation on the neck area, change in 
cytology category from AUS/FLUS to a lower or higher 
category of the Bethesda classification during subsequent 
UG-FNAB procedures when needed), 161 (3.2%) patients 
with TNs assigned to the AUS/FLUS category were 
included.

The patients qualified for surgery on the basis of cytol-
ogy results (Figure 1) and the presence of the clinical and 
ultrasound features of malignancy (Figure 2) or the pre-
sence of pressure symptoms in the neck. Suspicious ultra-
sound features13,19,20 of TNs assigned to the AUS/FLUS 
category included microcalcifications, irregular margins, 
hypoechogenicity (less than surrounding strap muscles), 
taller-than-wide configuration, and high vascularity (intra-
nodular flow with multiple vascular poles chaotically 
arranged). The presence of many suspicious features 
often correlates with category 4 or 5 of the Thyroid 
Imaging Reporting and Data System (TI-RADS) 
classification.20

A total of 121 (75.15%) patients underwent surgery 
after the first AUS/FLUS diagnosis. Twenty-seven 
(16.77%) individuals had two consecutive AUS/FLUS 
diagnoses, and 13 (8.08%) patients had 3 or more conse-
cutive AUS/FLUS results. The steps for patient selection 
are presented in Figure 3.
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All of the patients underwent diagnostic/therapeutic 
surgery: 48 (29.82%) lobectomies and 113 (70.18%) thyr-
oidectomies. The surgical tissue specimens were fixed in 
10% buffered formalin and diagnosed histopathologically. 
Representative blocks were selected. A minimum of 5–8 
blocks were taken from each lesion. Serial sectioning and 
careful cutting of the representative tissue sample were 
performed. A routine method of specimen processing 
was performed. The sections were cut into 4-µm-thick 
sections, from which conventional hematoxylin and eosin 
(H&E) staining sections were prepared. The H&E sections 
were evaluated by two experienced thyroid lesion pathol-
ogists to confirm the diagnosis, features of the tumor and 
extent of the malignant process. The risk of malignancy 
(ROM) for the AUS/FLUS category was calculated after 
grouping cases by age.

Statistical Analysis
Descriptive data are presented as the number of observa-
tions and percent or mean, standard deviation (±SD) and 

range (min.-max). Categorical variables were analyzed 
using the χ2 test and Fisher’s exact test. Logistic regression 
analysis was performed to calculate the odds ratios for the 
risk of cancer presence, high vascularity and fast growth 
(≥1mm/year) of thyroidal nodules according to age ranges: 
<55, 55–75 and >75 years old. A 2-tailed p-value of 
p<0.05 was considered statistically significant. Statistical 
analyses were performed using Statistica v.13.3 software 
(Tibco Software Inc. CA, USA).

Results
A total of 5021 patients with TNs underwent UG-FNAB 
and subsequent surgery. Among them, 161 (3.2%) cases 
were classified into the AUS/FLUS category using 
TBSRTC. Thus, of these cases, our overall category III 
TBSRTC utilization rate was 3.2%, which is significantly 
lower than the recommended 7% utilization for the AUS/ 
FLUS category.21 The demographic and clinical data and 
ultrasound features of the overall study group are pre-
sented in Table 1.

A B

C

Figure 1 Cytological specimens of TNs assigned to the AUS/FLUS category of TBSRTC. Hematoxylin and eosin staining, 400× magnification. (A) Cytological atypia. Some 
cells have mild nuclear enlargement and slight nuclear pleomorphism. (B) Predominant population of microfollicles in an aspirate. (C) Cellular sample composed almost 
entirely of Hürthle-like cells in a sparse cellular aspirate. Atypia of undetermined significance presenting focal crowded follicular cell clusters with abundant colloid. AUS/ 
FLUS: atypia of undetermined significance/follicular lesion of undetermined significance; TBSRTC: The Bethesda System for Reporting Thyroid Cytopathology.
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There were 130 (80.7%) females and 31 (19.3%) males 
with a mean age of 50.6 ± 16.12 years old. Average nodule 
size ± SD was 19 ± 15 mm. To confirm the final post-
surgical diagnosis, all histopathological specimens of all 
patients were additionally analyzed. Two (1.2%) PTCs 
were reclassified as NIFTPs. Among TNs, 142 (88.2%) 
were finally diagnosed as benign, and 19 (11.8%) were 
diagnosed as malignant. The malignant histopathological 
diagnoses were as follows: 16 (9.9%) classical variant of 
papillary thyroid cancer (cvPTC), 2 (1.2%) follicular var-
iant of PTC (fvPTC), and 1 (0.6%) FTC. Among benign 
TNs, the final histopathology diagnoses were 48 (29.8%) 
follicular adenomas, 66 (41.0%) goiters, 26 (16.1%) 

thyroiditis, and 2 (1.2%) NIFTPs. We compared the demo-
graphic, clinical and ultrasound factors in three subgroups 
of patients with Bethesda category III according to age 
(Table 2). Next, we performed logistic regression analysis 
of ultrasound variables (hypoechogenicity, microcalcifica-
tions, high vascularity, fast growth, irregular margins, tal-
ler than wide shape and macrocalcifications) as risk factors 
of cancer presence in total group of patients with AUS/ 
FLUS category (Table 3).

Patients below 55 years old demonstrated significantly 
higher rates of malignant outcome (p=0.021), presence of 
tumor vascularization (p=0.006) and fast growth of 
nodules –nodule enlargement ≥1 mm/6 months 

A B

C D

Figure 2 Suspicious ultrasound imaging features of TNs assigned to the AUS/FLUS category in UG-FNAB examination. (A) Transverse US imaging of a TN with 
microcalcifications (white arrows) without posterior acoustic shadowing. Histopathology revealed PTC. (B) Transverse US imaging of a TN with irregular margins (yellow 
arrows), microcalcifications (white arrows) and marked hypoechogenicity (blue arrows). Histopathology revealed fvPTC. (C) Transverse US imaging of a TN demonstrating 
a taller-than-wide shape (brackets). Hypoechogenicity is also presented. Histology revealed PTC. (D) Sagittal US imaging of TN with irregular margins (yellow arrows), 
microcalcifications (white arrows), cystic components (blue arrows) and hypoechogenicity. Histopathology revealed PTC. AUS/FLUS: atypia of undetermined significance/ 
follicular lesion of undetermined significance; UG-FNAB: ultrasound guided fine needle aspiration biopsy; US: ultrasonography; TN: thyroid nodule; PTC: papillary thyroid 
cancer; fvPTC: follicular variant of papillary thyroid cancer.
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(p=0.004). Logistic regression analysis was performed to 
confirm the association of age ranges with the risk of 
cancer presence, high vascularity and fast growth of 
tumors. The results presented in Table 4 show that younger 
age of patients is related to malignancy outcome (p=0.024 
for age <55 years).

Patients aged 55–75 years had a significantly lower risk 
of cancer presence (p=0.040). The risk of high vascularity 
and fast growth of tumors significantly increased in 
patients aged below 55 years (p=0.045 and p=0.002, 
respectively), as shown in Table 4.

Patients aged above 75 years had a significantly lower 
risk of higher vascularity (p=0.019, Table 4), and patients 
aged 55–75 years demonstrated a significantly lower risk 
of fast nodule growth (p=0.004, Table 4).

Discussion
The clinical management of the AUS/FLUS diagnostic 
category has represented an ongoing challenge. In our 
study, the overall AUS/FLUS utilization rate was 3.2% 
(161/5021), which is under the recommended 7% utiliza-
tion for this diagnostic category.21 However, we must 
emphasize that we analyzed only those patients who 
underwent surgery. Therefore, the evaluation of the rate 
of malignancy in patients with TNs assigned to AUS/ 
FLUS was subjected to bias. It is obvious that many 
patients with category III TBSRTC estimated on UG- 

FNAB did not undergo surgery, and we cannot assume 
that all of these cases were benign. If we want to estimate 
the histology of all TNs assigned to the AUS/FLUS cate-
gory, we cannot assess only operated cases. On the other 
hand, we cannot obtain all histopathology diagnoses from 
all individuals with TNs assigned to the AUS/FLUS cate-
gory because not all of them need surgery. In our study of 
161 TNs assigned to the AUS/FLUS category from the 
same number of patients (n=161), 66 (41.0%) nodules 
could be assigned to category II, which were histopatho-
logically diagnosed as multinodular goiter and 16 (9.9%) 
nodules could be assigned to category V or IV. These 16 
patients were histopathologically diagnosed as PTC. 
Because all of the specimens were additionally analyzed 
for the purpose of this study (besides its retrospective 
design), two cases previously diagnosed as papillary thyr-
oid microcarcinoma (PTMC) were reclassified as NIFTP. 
In the last group of patients with nonmalignant tumors, 26 
(16.1%) cases were diagnosed as thyroiditis. On the basis 
of our clinical observations (26 individuals, 16.1% of all, 
third group of histopathology diagnosis in AUS/FLUS 
category) and with accordance to some other studies’ 
results, we confirmed that these autoimmunological 
inflammatory entities are well recognized for cytomorpho-
logical pitfalls.22,23 Straccia et al,24 after a review of 4,475 
surgically treated patients with TBSRTC category III, esti-
mated that 27% of cases were malignant. Despite 

ASSESSED FOR ELIGIBILITY (N=5,028)
- admitted to Surgery Department
- due to thyroid tumor 
- during the study period (January 2008 – December 2018)
- minimum of one ultrasound guided fine needle aspiration biopsy performed  

Selected patients (N=5,021)
Ultrasound-guided fine needle aspiration biopsy result assessed
Final histopathology obtained
Completed clinical and ultrasound data available

Excluded patients (N=4,573)
No AUS/FLUS diagnosis established
Complete cytological data not available

Next inclusion criterion:
PATIENTS SURGICALLY TREATED DUE TO THYROID TUMOR AND FINAL HISTOPATHOLOGY OBTAINED (N=5,024)

Included patients (N=342)
Presurgical diagnosis of AUS/FLUS established 

Excluded patients (N=3): no complete clinical data available

Excluded patients (N=181)
Prior AUS/FLUS diagnosis changed to another:
Category II (N=98)
Category IV (N=61)
Category V  (N=22)

Evaluated patients (N=161)
Final presurgical diagnosis of AUS/FLUS established 

Operated after first AUS/FLUS diagnosis (N=121)
Histopathological diagnosis

- Adenoma       N=31
- Goiter             N=62
- Thyroiditis      N=19
- NIFTP            N=0
- PTC N=9
- fvPTC            N=0
- FTC               N=0

Operated after second AUS/FLUS diagnosis (N=27)
Histopathological diagnosis

- Adenoma       N=15
- Goiter             N=3
- Thyroiditis      N=3
- NIFTP            N=1
- PTC               N=4
- fvPTC            N=1
- FTC               N=0

Operated after third (or more) AUS/FLUS diagnosis (N=13)
Histopathological diagnosis

- Adenoma       N=2
- Goiter             N=1
- Thyroiditis      N=4
- NIFTP            N=1
- PTC               N=3
- fvPTC            N=1
- FTC               N=1

Excluded patients (N=4): no surgery performed due 
to coexistence of other diseases

Figure 3 Flowchart of patient selection with individuals finally included in the study. AUS/FLUS: atypia of undetermined significance/follicular lesion of undetermined 
significance.
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assessing the risk of malignancy as 10–30%, the current 
risk seems ambiguous, and there are some arguments to 
assess some accurate risk factors to specify their use.25 

However, others suggest that removing the AUS/FLUS 
category will decrease the sensitivity of the whole 
TBSRTC classification.26 In our analysis, the risk of 
malignancy for all individuals was estimated to be 
11.8%. This percentage of cases is in agreement with the 
original risk of malignancy estimated and proposed in the 
TBSRTC classification system.2–4,21 However, as we said, 
this is the number of patients who underwent surgery. 
Interestingly, in patients with two and three consecutive 
AUS/FLUS diagnoses, we estimated 18.51% and 38.46% 
risks of malignancy, respectively. In our study group, we 
had twenty-two cases in which after the first UG-FNAB, 
we obtained the AUS/FLUS category, but in the second 
procedure, we obtained a high suspicion of malignancy 
(category V). However, due to the aim of this study, these 
individuals were excluded from our analysis. We can add 
that in nodules with a cytological AUS/FLUS classifica-
tion and subsequently high suspicion of malignancy, TC 
was diagnosed in 100% of these lesions. Sullivan et al15 

obtained similar results. Others suggest that although 
many neoplastic and non neoplastic TNs present AUS/ 
FLUS features, high-grade malignancies are rarely 
assigned to this category.27–29

Some authors have assessed several characteristic fea-
tures of TNs, in which cytopathology results were AUS/ 
FLUS diagnosis, which can be found as risk factors for 
malignancy.30–33 Features such as taller than wide shape, 

Table 1 Demographic and Clinical Parameters and Ultrasound 
Features of the 161 Patients with Bethesda Category III (AUS/ 
FLUS)

Variables Number of Observations 
(n)

Percent 
(%)

Age (years) 50.60 ± 16.12*

Age:

<55 years 91 56.5
55–75 years 58 36.0

>75 years 12 7.5

Sex

Male 31 19.3
Female 130 80.7

Final diagnosis
Adenoma 48 29.8

Goiter 66 41.0

Thyroiditis 26 16.1
NIFTP 2 1.2

PTC 16 9.9

fvPTC 2 1.2
FTC 1 0.6

Thyroid nodules
Benign 142 88.2

Malignant 19 11.8

Ultrasound features

Composition
Solid 123 76.4

Cystic 17 10.6

Spongiform 21 13.0

Microcalcifications

Yes 38 23.6
No 123 76.4

Echogenicity
Hypoechoic 63 39.1

Hyperechoic 98 60.9

Irregular margin

Yes 61 37.9

No 100 62.1

Taller than wide

Yes 50 31.1
No 111 68.9

High vascularity
Yes 78 48.4

No 83 51.6

(Continued)

Table 1 (Continued). 

Variables Number of Observations 
(n)

Percent 
(%)

Fast growth

Yes 49 30.4
No 112 69.6

Macrocalcifications
Yes 69 42.9

No 92 57.1

Note: *Mean ± SD. 
Abbreviations: AUS/FLUS, atypia of undetermined significance/follicular lesion of 
undetermined significance; NIFTP, noninvasive follicular neoplasm with papillary-like 
features; PTC, papillary thyroid cancer; fvPTC, follicular variant of papillary thyroid 
cancer; FTC, follicular thyroid cancer.
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microcalcifications and fast growth were estimated as inde-
pendent predictive factors for TC. In our previous study, we 
demonstrated that microcalcifications and fast growth of 
TNs could be used as predictive factors for the development 
of TC in patients with AUS/FLUS diagnosis.13 However, we 
did not evaluate it according to the patient’s age.

While many cases diagnosed as category III TBSRTC 
undergo repeated UG-FNAB, a number of studies have also 
been carried out that have focused on the use of ancillary 
molecular tests to facilitate appropriate clinical management. 
Such strategies may increase the cost of treatment, however 
their value is significantly high. Age seems to be an easily 
accessible clinical feature of patients that has received little 
attention in the literature regarding its effect on ROM in 
terms of TBSRTC diagnostic results. Because AJCC in the 
8th edition of the TNM classification17 recently recom-
mended 55 years of age as an ideal cutoff threshold for TC 
staging, we divided the enrolled patients into three groups 
(<55 years old, from 55 to 75 years old, and >75 years old) 
and performed our analysis. The AJCC suggests that TC in 
individuals aged 55 years and older is associated with 
a more aggressive clinical course and worse prognosis.34 It 
was supported by our results.35 Studies have assessed that 
a higher age cutoff rather than a previously estimated 45 
years old improves the accuracy of the prognostic system 
and therefore should decrease the overtreatment rate of 
patients.35 In the present study, we found that younger age 
of the patient with AUS/FLUS diagnosis was an 

Table 3 Logistic Regression Analysis of Ultrasound Variables as 
Risk Factors of Cancer Presence in Total Group of Patients with 
Bethesda III Category. Results Were Calculated by Chi-Square 
Wald Test

Independent Variables OR (± 95% CI) p-value

For: hypoechogenicity 38.80 (4.94–304.48) <0.001*
For: microcalcifications 13.77 (4.49–42.19) <0.0001*

For: high vascularity 1.94 (0.73–5.34) 0.177

For: fast growth 11.91 (3.67–38.66) <0.0001*
For: irregular margins 41.44 (5.27–325.47) <0.001*

For: taller than wide 16.94 (4.60–62.27) <0.0001*

For: macrocalcifications 0.75 (0.27–2.04) 0.573

Note: *Statistically significant. 
Abbreviations: OR, odds ratio; ±95% CI, ± 95% confidence interval.

Table 2 Demographic, Clinical and Ultrasound Characteristics of Three Subgroups of Patients with Bethesda III Category According 
to Age Parameter. Data are Presented as the Number of Observations (Percent)

Variables Age: <55 Years 
(n=91)

Age: 55–75 Years (n=58) Age: >75 Years 
(n=12)

P-value

Sex 0.122

Male 16 (17.6) 10 (17.2) 5 (41.7)
Female 75 (82.4) 48 (82.8) 7 (58.3)

Thyroid nodules 0.021*
Benign 76 (82.6) 55 (96.5) 11 (91.7)

Cancer 16 (17.4) 2 (3.5) 1 (8.3)

Composition 0.188

Solid 70 (76.9) 44 (75.8) 9 (75.0)
Cystic 7 (7.7) 7 (12.1) 3 (25.0)

Spongiform 14 (15.4) 7 (12.1) 0 (0.0)

Microcalcifications 0.072

Yes 26 (28.6) 8 (13.8) 4 (33.3)

No 65 (71.4) 50 (86.2) 8 (66.7)

Echogenicity 0.345

Hypoechoic  
Hyperechoic

33 (36.3) 
58 (63.7)

23 (39.7) 
35 (60.3)

7 (58.3) 
5 (41.7)

Irregular margin 0.329
Yes 33 (36.3) 21 (36.2) 7 (58.3)

No 58 (63.7) 37 (63.8) 5 (41.7)

Note: *Statistically significant.
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independent predictor for malignancy. We observed 
a statistically significant difference in the ROM between 
the patients below 55 years old and those 55 years old and 
older. The OR in the younger group was 3.72 compared to 
0.18 in the older group. This means that despite TNs being 
more often diagnosed and having a worse clinical course in 
older patients when diagnosed with malignancy, in the case 
of category III TBSRTC, TNs have a higher ROM in 
younger patients. Therefore, age should be taken into con-
sideration when using TBSRTC to facilitate a more accurate 
estimation of their actual ROM. Williams et al36 found that 
patient age is predictive of malignancy in patients less than 
65 years of age in conjunction with other clinical para-
meters, such as nodule size and ultrasound features.

Hong et al37 assessed the independent effect of risk 
factors such as age, sex, nodule size, atypical descriptors 
and ultrasound features for malignancy in 129 patients 
with UG-FNAB results categorized as AUS/FLUS. They 
did not identify that age as a single parameter was sig-
nificantly related to the malignancy of TNs assigned to the 
AUS/FLUS category. However, they confirmed it in the 
presence of speculated margins, nuclear grooving and irre-
gular nuclei. On the basis of their analysis, they recom-
mend surgical resection of TNs in patients with AUS/ 
FLUS showing these histopathological findings.37

In our study, we estimated that the prevalence of 
AUS/FLUS diagnosis in analyzed patients was relatively 
high in TNs composed with thyroiditis. In 161 patients 
with AUS/FLUS diagnosis, 26 (16.1%) presented thyroi-
ditis as an existing finding in histopathological diagnosis. 
Some authors state that thyroiditis increases cytological 
atypia on UG-FNAB, so the rate of malignancy for AUS/ 
FLUS in TNs is lower with coexisting thyroiditis.38 They 
also concluded that cytological atypia promoted by thyr-
oiditis may increase the number of AUS/FLUS diagnoses 
in TNs, which may lead to overestimation of malignancy 

rates in patients with autoimmunological inflammatory 
changes.38

Because of many discrepancies, some authors suggest 
more accurate division of the AUS/FLUS category into two- 
tiered subclassifications consisting of low cellularity with 
predominant microfollicular architectures with absence of 
colloid and nuclear atypia (such as the features in malignant 
tumors) assigned to the group with a higher risk of 
malignancy.39–41 However, Seo et al42 said that at this point, 
genetic diagnostic methods had played a basic role in pre-
dicting malignancy risk in AUS/FLUS nodules. The authors 
even suggest their routine daily use.42 At present, none of the 
molecular tests are available at our center. Generally, we can 
conclude that many of AUS/FLUS nodules harbor malig-
nancy; however, in a tertiary referral center such as ours, 
this can be observed due to possible selection bias.

To enhance diagnostic accuracy and accelerate proper 
management with TNs assigned to the AUS/FLUS cate-
gory, the American Thyroid Association (ATA) working 
group proposes a combination of clinical and ultrasound 
features, UG-FNAB repetition and molecular tests.43,44 

They enumerated some features, such as TN diameter 
higher than 4 cm, family history of TC, radiation therapy 
on the neck area, hypoechogenicity, microcalcifications, 
irregular margins, taller-than-wide shape and extrathyroi-
dal extension.43,44 In 2018, we added our own observa-
tions that in addition to microcalcifications, fast growth of 
TNs could be used as a predictive factor for the develop-
ment of TC in patients with TNs classified into the AUS/ 
FLUS category.13

After analysis of all patients with TNs designated to 
the AUS/FLUS category, we confirmed that this diagnosis 
is a “gray zone”, which does not give clinicians 
a definitive and clear answer regarding further manage-
ment. Additionally, category III TBSRTC may delay the 
management of patients. In our study, we estimated that 

Table 4 Logistic Regression Analysis of Age Variable as Risk Factors of Malignancy Presence, High Vascularity and Fast Growth of 
Thyroid Nodules in Patients with Bethesda III Category. Results Were Calculated by Chi-Square Wald Test

Age as Independent Variable Cancer Presence High Vascularity Fast Growth

OR (± 95% CI) p-value OR (± 95% CI) p-value OR (± 95% CI) p-value

For <55 years 3.72 (1.17–11.78) 0.024* 1.89 (1.00–3.54) 0.045* 3.19 (1.52–6.70) 0.002*
For 55–75 years 0.18 (0.04–0.84) 0.040* 0.93 (0.48–1.79) 0.839 0.30 (0.13–0.68) 0.004*

For >75 years 0.66 (0.08–5.52) 0.700 0.09 (0.01–0.68) 0.019* 0.43 (0.09–2.08) 0.293

Note: *Statistically significant. 
Abbreviations: OR, odds ratio; ±95% CI, ± 95% confidence interval.
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some clinical information plays a supportive role in deci-
sion making. Despite the many ultrasound features of TNs 
assigned to the AUS/FLUS category, some demographic 
characteristics might be helpful. In our analysis, we found 
that sex does not influence histology; however, in younger 
patients, the risk of TC in the AUS/FLUS category may be 
higher. The AUS/FLUS category requires strict coopera-
tion between clinicians, cytopathologists, radiologists and 
surgeons.

Our study has some limitations that must be noted. The 
main, there was a small number of cases. We analyzed 
only these individuals, who were designated the AUS/ 
FLUS category. All cases in which category III TBSRTC 
was changed to another (higher or lower) were excluded 
from the study. The study included selection bias because 
we evaluated only patients with AUS/FLUS categories 
who underwent surgery. However, it did not bring us to 
a higher ROM than that recommended by the TBSRTC 
classification.2–4,13 According to the ATA guidelines, sur-
gically resected TNs assigned to the AUS/FLUS category 
in UG-FNAB have been reported to have an ROM that 
ranges from 6% to 48%.21

Conclusion
Although patients with TNs diagnosed with AUS and 
FLUS after UG-FNAB are not typically qualified for sur-
gery, it is worth noting that younger patients with AUS/ 
FLUS diagnoses might be at a higher risk of TC.
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TC, thyroid cancer; TN, thyroid nodule; AUS, atypia of 
undetermined significance; FLUS, follicular lesion of unde-
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follicular neoplasms with papillary-like feature; WDTC, 
well-differentiated thyroid cancer; AJCC, American Joint 
Committee on Cancer; TNM, Tumor, Nodes, Metastases; TI- 
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hematoxylin and eosin; ROM, risk of malignancy; SD, stan-
dard deviation; PTC, papillary thyroid cancer; fvPTC, folli-
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