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BACKGROUND: The Bethesda System for Reporting Thyroid Cytopathology (BSRTC) provides uniform diagnostic termi-

nology for communication between pathologists and clinicians. Each diagnostic category is associated with a specific risk

of malignancy and a recommendation for its management. The indeterminate diagnostic categories of atypia of undeter-

mined significance/follicular lesion of undetermined significance (AUS/FLUS) present a major challenge for both patholo-

gists and clinicians. We report our institution’s 3 years’ experience with the AUS/FLUS category and follow-up of these

patients. METHODS: A retrospective analysis was conducted for all thyroid fine-needle aspirations (FNAs) between July

2010 and July 2013. During this period, 9242 nodules from 4916 patients were reported according to the BSRTC guide-

lines. We adopted the AUS terminology in our practice to refer to both AUS, and FLUS. RESULTS: Of the 4916 patients,

347 (7%) were diagnosed as AUS. The malignancy risk for patients who underwent surgical resection after initial diagnosis

of AUS was 22.8%, whereas that for patients who underwent a second FNA and surgical resection was 36%. When we

included patients with second FNA and without surgery, the malignancy risk was 15.7%. CONCLUSIONS: The malignancy

risk for AUS reported in the present study is consistent with those reported previously and is higher than those antici-

pated according to the Bethesda System. This supports that a multimodal approach (clinical, radiologic, and cytopatho-

logic) is necessary for the management of thyroid nodules diagnosed as AUS. Therefore, we suggest that the

recommendation for repeat FNA following an initial diagnosis of AUS should be based on a multimodal approach for

each particular patient. Cancer (Cancer Cytopathol) 2014;122:604-10. VC 2014 American Cancer Society.
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INTRODUCTION

Fine-needle aspiration (FNA) is a safe, accurate, and cost-effective method and plays an essential role in the eval-

uation of patients with a thyroid nodule.1 Every patient with a thyroid nodule is a candidate for FNA. Before

the decision to perform FNA, serum thyrotropin level (TSH) and thyroid ultrasound (US) should be obtained.

In general, functioning thyroid nodules in the absence of clinical findings do not require an FNA because the
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incidence of malignancy is exceedingly low. A nodule that

appears either iso- or hypofunctioning on radionuclide

scan should be considered for FNA based on the US find-

ings.2 FNA reduces unnecessary surgery for patients with

benign nodules and appropriately triages patients with

malignant nodules for timely intervention.1 However,

there was no standardized and uniform reporting system

for thyroid FNA until the Bethesda System for Reporting

Thyroid Cytopathology (BSRTC) was published. The

BSRTC provides uniform diagnostic terminology for

communication between pathologists and clinicians. Each

diagnostic category is associated with a specific risk of

malignancy and a recommendation for its management.3

The undetermined diagnostic category of atypia of unde-

termined significance (AUS) and follicular lesion of unde-

termined significance (FLUS) comprise a heterogeneous

group of diagnostic scenarios that are indeterminate and

present a major challenge for both pathologists and clini-

cians.4,5 Some institutions use only AUS terminology for

both AUS and FLUS scenarios.

The general diagnostic category of AUS is reserved

for specimens that contain follicular, lymphoid or other

cells with architectural and/or nuclear atypia, which is not

sufficient for the diagnosis of suspicious for follicular neo-

plasm (SFN), suspicious for malignancy (SFM), or malig-

nant. The term FLUS is used when atypia consists of

follicular rather than lymphoid or other cells.6

We have been using the BSRTC since July 2010.

We adopted the AUS terminology in our practice to refer

to both AUS and FLUS. In the present study, we report

our institution’s 3-years’ experience with the AUS cate-

gory and follow-up of patients who underwent repeat

FNAs and/or surgery after the AUS diagnosis. We suggest

that the malignancy risk of AUS/FLUS is greater than

5%-15%.

MATERIAL AND METHODS

A retrospective analysis was conducted for all thyroid

FNAs between July 2010 and July 2013 at Gazi Univer-

sity Medical Faculty, Department of Pathology. During

this period, 9242 nodules from 4916 patients were

reported according to the BSRTC guidelines. However,

only the AUS category is included in the present study

because, as mentioned before, we prefer using AUS termi-

nology instead of AUS/FLUS. Informed consent was

obtained from patients before FNA. Patients were

informed that their archived material would be used for

research purposes only. Staff endocrinologists or radiolog-

ists performed FNAs using a 25-gauge needle with ultra-

sound guidance (typically 3-5 passes) without on-site

evaluation. All specimens were submitted as air-dried

smears, and they were stained using the May-Gr€unwald-

Giemsa (MGG), Papanicolaou, and hematoxylin-eosin

(H&E) techniques. After recieving the air-dried smears,

the most bloody ones were selected for MGG staining.

Other smears were fixed in 97% ethanol for 5 minutes,

before staining with Papanicolaou and H&E.

FNA slides were screened by all staff pathologists,

and all cases, other than nondiagnostic and benign catego-

ries, were reviewed by 2 pathologists who were experi-

enced in thyroid cytopathology (A.P. and P.U.G.) before

the report was released. The 2 pathologists reported the

cases as AUS, SFN, SFM, or malignant according to the

BSRTC. The AUS category included the following cyto-

logic features: cells resembling cyst-lining epithelium but

cannot exclude papillary carcinoma; air-drying artifacts;

small numbers of follicular epithelial cells with nuclear

enlargement, overlapping, and nuclear grooves accompa-

nying large numbers of benign follicular epithelial cells;

overlapping follicular cells with nuclear grooves in a

hypocellular aspirate; and small numbers of microfollicles

in hypocellular aspirates. Figures 1-6 represent cases

included in the AUS category.

Patients’ follow-up data were collected from the

archives of the hospital’s automated computer system.

While we were comparing the results of repeat FNAs with

Figure 1. A group of overlapping follicular cells with slight

nuclear enlargement, nuclear grooves, and microfollicle forma-

tion in otherwise benign cytology (Papanicolaou 3400). Histo-

pathology was follicular-variant papillary microcarcinoma.
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the first AUS diagnosis or evaluating the surgical speci-

mens, we matched each nodule to those stated in the

radiologic and cytopathologic results. Incidental micropa-

pillary carcinomas were not included.

RESULTS

Three hundred forty-seven of the 4916 patients (7%)

were diagnosed as AUS. Of these 347 patients, 284

(81.8%) were women and 63 (18.2%) were men. The age

of the patients ranged from 13 to 80 years (mean,

50.6 6 12.28 years; median, 51 years).

Fifty-seven of the 347 patients (16.4%) underwent

thyroidectomy after the first AUS diagnosis. The decision

Figure 3. Hyperchromatic and overlapping nuclei with air-

drying artifact (H&E 3200). Histopathology was nodular

goiter.

Figure 4. Nuclear enlargement, rare nuclear grooves, and air-

drying artifact (Papanicolaou 3400). Histopathology was

papillary carcinoma.

Figure 5. Microfollicles in a hypocelular aspirate (Papanico-

laou 3100). Histopathology was follicular-variant papillary

carcinoma.

Figure 6. A small group of follicular cells with nuclear

enlargement, overlapping, and rare grooves adjacent to a

benign-appearing microfollicle in a hypocellular aspirate

(Papanicolaou 3400). Histopathology was papillary

microcarcinoma.

Figure 2. Overlapping follicular cells, with nuclear grooves in

a hypocellular aspirate (Papanicolaou 3400). Histopathology

was adenomatous nodule.
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for surgery was based on suspicious clinical or radiologic

features, mass effect, patient’s choice, or in some cases, on

decisions made in a multidisciplinary meeting. The

lesions of the 57 patients were diagnosed as follows: 13

malignant (22.8%), 39 benign (68.4%), 4 follicular ade-

noma (7%), and 1 well-differentiated tumor of uncertain

malignant potential (1.8%); see Figure 7.

Furthermore, 118 of the 347 patients (34%) under-

went repeat FNA that was performed 3 weeks to 15

months after the first AUS diagnosis (median, 3 months).

On second FNA, 65 lesions (55.1%) were reported as

benign, 17 (14.4%) as AUS, 3 (2.5%) as SFN, 4 (3.4%)

as SFM, 1 (0.9%) as malignant, and 28 (23.7%) as non-

diagnostic. These data are summarized in Figure 8. After

repeat FNAs, 25 of the 118 patients (21.2%) underwent

surgical resection, with the outcomes as follows: 9 (36%)

were malignant, 1 (4%) was a follicular adenoma, and 15

(60%) were benign. Histopathologic results after first and

second FNAs are summarized in Tables 1 and 2. Five of

17 AUS cases underwent surgery, and all of them (100%)

were benign nodules. There was no statistical differences

between the malignancy risks of patients with 1 AUS diag-

nosis (22.8%) and second AUS diagnosis (0%) who

underwent surgery. (corrected chi-square test: 0,3965;

P> .05).

Thirty-five patients whose lesions were diagnosed as

nondiagnostic (n 5 21), AUS (n 5 12), or SFN (n 5 2)

on second FNA and who had not undergone surgery were

excluded from the study because the nature of their nod-

ules could not be determined.

In total, 140 patients with follow-up (82 patients

with surgical resection and 58 patients with repeat FNA

without surgical resection) were included in the study.

The malignancy risk for patients who underwent

surgical resection after initial diagnosis of AUS was

22.8% (13 of 57), whereas that for patients who

underwent second FNA and surgical resection was

36% (9 of 25). When we included patients with sec-

ond FNA without surgery (58 patients), the malig-

nancy risk was 10.8% (9 of 83); see Table 3. There is

a wide range of malignancy risk for AUS as listed in

Table 3, which is caused by calculation differences. A

more accurate risk for malignancy on AUS aspirates is

the number of resected cases along with the number of

FNA follow-up cases; therefore, a more accurate risk is

15.7% (22 of 140 cases), as listed in Table 3.

Twenty-two of the 140 patients (15.7 %) were diag-

nosed with malignancies, of which 17 of 22 (77.3%) were

papillary thyroid carcinomas (Table 4). Eleven of the 17

papillary carcinomas (64.7%) were follicular variant

(Table 5).

DISCUSSION

According to the BSRTC recommendations, AUS is a cat-

egory of last resort and should not be used indiscrimin-

ately. The frequency of AUS is advised to be in the range

of approximately �7% of all thyroid FNA interpreta-

tions.1 The literature published after the BSRTC reported

a rate of AUS between 2% and 18%.7-18 Our institution’s

Figure 7. Histopathologic diagnostic categories of 57 patients who underwent surgery after the first diagnosis of AUS (WDT-

UMP, well-differentiated tumor of uncertain malignant potential).
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diagnostic rate of AUS is 7%, consistent with that

reported in the literature.

Recommended management for an initial diagnosis

of AUS is clinical correlation, and for most cases, FNA

should be repeated at an appropriate interval.19 Repeat

FNA usually yields a more definitive diagnosis; only

approximately 20%-25% of nodules are repeatedly inter-

preted as AUS.7,20 In the present study, 14.4% of patients

(17 of 118) were diagnosed as AUS after repeated FNAs.

Because surgery is performed only on a subset of AUS cases,

it is difficult to ascertain the risk of malignancy of AUS.

The resected cases represent a selected population with mul-

tiple AUS results or patients with worrisome clinical or

sonographic findings. In this selected population, 20%-

25% of patients with AUS prove to have histopathologi-

cally confirmed cancer; however, this is an overestimate for

all AUS nodules.20,21 Extrapolating for all AUS nodules

(including patients with negative follow-up without sur-

gery), the risk of malignancy is possibly close to 5%-15%.6

The malignancy risk in the present study was 15.7% (22 of

140) including 82 patients with surgical resection, and 58

patients with repeat FNA without surgical resection. In the

literature, the malignancy risk for AUS ranges from 6% to

48% for resected cases and 5% to 27% for all cases.5,7-18

This wide range is generated by calculating the malignancy

risk in all cases or only in resected cases. In the present

study, the malignancy rate was 26.8% (22 of 82) for

resected cases, 15.7% (22 of 140) for patients with either

resection or FNA follow-up, and 6.34% (22 of 347) for all

AUS cases, consistent with those reported previously.

The proposed Bethesda classification algorithm for

clinical follow-up of most patients with an initial AUS

diagnosis recommends repeat FNA after 3-6 months,

with subsequent surgical resection if the follow-up FNA

results in a diagnosis of AUS or worse.22 VanderLaan et al

reported malignancy rates of 52.3% and 41% for patients

who had undergone surgery after repeat FNA and those

who had undergone surgery after the first diagnosis of

AUS, respectively, although the difference was not statisti-

cally significant. In the present study, the malignancy risk

of patients with repeat FNA followed by surgery was 36%

(9 of 25), whereas that for patients who underwent

Figure 8. Results of second FNA of 118 patients and histopathologic diagnostic categories of 25 patients who underwent surgery

(SFN, suspicious for follicular neoplasm; SFM, suspicious for malignancy; ND, nondiagnostic; FA, follicular adenoma).
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surgery after initial diagnosis of AUS was 22.8% (13 of

57). This increase was not statistically significant, indicat-

ing minimal additional benefit to repeat FNA. Vander-

Laan et al reported an overall malignancy rate of 23.7%

when they included patients with benign lesions after

follow-up FNA.16 In the present study, this rate was

10.8% (9 of 83) including diagnosis of benign lesions

after repeat FNA follow-up. Therefore, cytologic, clinical,

and radiologic findings should be evaluated together

when deciding to perform surgery or repeat FNA.

VanderLaan et al reported a malignancy risk of

27.5% for lesions diagnosed as AUS, which included 89%

papillary carcinomas.16 Similarly, Layfield et al and Mar-

chevsky et al reported 77%, and 90%, respectively, of the

AUS nodules of their patient populations were papillary

carcinomas.8,15 In the present study, 22 of 140 patients

(15.7 %) were diagnosed with a malignancy, and 17 of

the lesions (77.3%) were papillary thyroid carcinomas.

Eleven of the 17 papillary carcinomas (64.7%) were diag-

nosed as follicular variant. The cytologic features of follic-

ular variant papillary carcinomas (FVPTCs) may be

subtle, leading to a diagnosis of benign, SFM, or malig-

nant. In the present study, most of the AUS cases were

FVPTCs. These findings emphasize that it is essential to

evaluate clinical, radiologic, and cytopathologic findings

when making decisions to perform surgery.

One criterion used to diagnose AUS is sample prep-

aration artifacts, which hinder interpretation of follicular

cell atypia. For example, air-drying artifacts causes slight

nuclear and cytoplasmic enlargement, pale and slightly

smudgy chromatin, and/or mildly irregular nuclear con-

tours.6 In our institution, all thyroid FNAs are sent to

our laboratory as air-dried, but despite this, all cases are

stained with MGG, H&E, and Papanicolaou because the

pathologists are familiar with interpreting such prepara-

tions. Air-dried slides should be stained with MGG, and

TABLE 1. Histopathologic Diagnostic Categories of Patients Who Underwent Surgery After First or Second
FNA

Surgery Benign, n (%) Follicular adenoma, n (%) WDT-UMP, n (%) Malignant, n (%) Total, n (%)

After the first AUS diagnosis 39 (68.4) 4 (7) 1 (1.8) 13(22.8) 57 (100)

After second FNA 15 (60) 1 (4) 0 9 (36) 25 (100)

Abbreviations: AUS, atypia of undetermined significance; FNA, fine-needle aspiration; WDT-UMP, well-differentiated tumor of uncertain malignant potential.

TABLE 2. Histopathologic Results of 82 Patients
Who Underwent Surgery With or Without Repeat
FNA

Histopathologic Diagnosis n (%)

Malignant 22 (26.83)

WDT-UMP 1 (1.22)

Follicular adenoma 5 (6.01)

Adenomatous nodule 8 (9.8)

Nodular goiter 32 (39.02)

Diffuse hyperplasia 1 (1.22)

Hashimoto thyroiditis 13 (15.9)

Total 82 (100)

Abbreviations: FNA, fine-needle aspiration; WDT-UMP, well-differentiated

tumor of uncertain malignant potential.

TABLE 3. Malignancy Risk of Lesions Diagnosed as
AUS Generated Using Different Calculations

Malignancy Risk

Patients who underwent surgery

after first AUS diagnosis

13/57 (22.8%)

Patients who underwent surgery after second FNA 9/25 (36%)

All resected cases 22/82 (26.83%)

Resected cases 1 FNA follow-up cases 22/140 (15.7%)

Patients who underwent second FNA

with or without surgery

9/83 (10.8%)

All AUS cases 22/347 (6.34%)

Abbreviations: AUS, atypia of undetermined significance; FNA, fine-needle

aspiration.

TABLE 4. Malignant Histopathologic Diagnoses of
22 Cases

Malignancy n (%)

Papillary carcinoma 17 (77.3)

Minimally invasive follicular carcinoma 2 (9.1)

WDT-CA (NOS) 2 (9.1)

Carcinomaa 1 (4.5)

Total 22 (100)

Abbreviations: WDT-CA (NOS), well-differentiated carcinoma, not otherwise

specified.
a Carcinoma was diagnosed at another center. We do not know the exact

tumor type.

TABLE 5. Subtypes of Papillary Carcinoma

Malignancy n (%)

Papillary carcinoma/microcarcinoma, follicular variant 11 (64.7)

Papillary carcinoma/microcarcinoma, classical type 6 (35.3)

Total 17 (100)
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those fixed with alcohol should be stained with Papanico-

laou. Moreover, H&E is not used in routine cytology

practice; however, we suggest using the stain that the

pathologist is most familiar with. Although some air-

drying artifacts were frequently present in our cases and

some led to a diagnosis of AUS, our AUS rate was lower

than expected. If we can overcome the air-drying arti-

facts, our AUS rates will be less than 7%. Technical

issues affecting quality of smears are greatly improved

when the cytopathologist performs the procedure, either

by palpation or ultrasound guidance, prepares the

smears, and renders the preliminary (rapid on-site evalua-

tion) and final diagnosis.

In conclusion, in the literature, there is a wide range

of malignancy rates for thyroid lesions diagnosed as AUS

that may be accounted for by differences in calculations as

well as other clinical and/or radiologic features of the nod-

ules. The malignancy risk for AUS reported in the present

study is consistent with those reported previously and is

higher than those anticipated according to the Bethesda

System. This suggests that a multimodal approach (clinical,

radiologic, and cytopathologic) is very important in the

management of thyroid nodules diagnosed as AUS. There-

fore, we suggest that the recommendation for repeat FNA

following an initial diagnosis of AUS should be based on a

multimodal approach for each particular patient.
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