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Abstract

Background and objectives: Fine needle aspiration cytol-
ogy (FNAC) is a cost-efficient technique for the management 
of thyroid nodules. Changes in the World Health Organiza-
tion classification of thyroid tumors can influence reliability 
of cytology. The 2023 Bethesda System for Reporting Thy-
roid Cytopathology has adapted cytological nomenclature 
to these changes. The aim of this paper was to review the 
management of atypia of undetermined significance (AUS) 
in our institution. Methods: Retrospective review of thyroid 
FNAC diagnosed with AUS in a single hospital between 2014 
and 2022. We analyzed the management of patients and the 
risk of malignancy associated with AUS. Results: AUS rep-
resented 7.5% of all thyroid FNAC diagnoses (273 patients). 
In 74.1% of the patients, FNAC was repeated, and 54.9% 
of the lesions were downgraded. Surgical resection of the 
nodule was performed in 38.2% of the patients, mostly after 
a repeat FNAC with upgrading. Ninety-one percent of the pa-
tients downgraded in the repeat FNAC did not undergo sur-
gery. The risk of malignancy of the AUS category after repeat 
FNAC was 26.1%. AUS diagnosis was due to nuclear atypia 
in 32% of the patients, and we found a significant associa
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-
tion between nuclear atypia and upgrading in repeat FNAC. 
Of the 96 patients who underwent surgery in our series, 42 
had malignant lesions, including noninvasive follicular thy-
roid neoplasms with papillary-like features. Conclusion: The 
clinical management of AUS patients includes repeat FNAC, 
which is strongly correlated with the risk of malignancy. Nu-
clear atypia seems to be more predictive of malignancy than 
architectural patterns.

Citation of this article: Fernández-Aceñero MJ, Merino S, 
Hernández D, Ochagavia S, Saiz-Pardo M, Pérez Alonso P, et 
al. Atypia of Undetermined Significance in Thyroid Fine Nee-

dle Aspiration Cytology Revisited. J Clin Transl Pathol 2024. 
doi: 10.14218/JCTP.2023.00062.

Introduction
Thyroid nodules are common in everyday clinical practice. 
More than 60% of the population has thyroid nodules, 
and this figure seems to be increasing due to the grow-
ing use of imaging techniques for other reasons. Most of 
these nodules are incidental findings with limited clinical 
relevance.1,2

Therapy for symptomatic large nodules is traditional surgi-
cal resection.2 However, more conservative approaches (e.g., 
radiofrequency) are increasingly used after confirmation of 
the benign nature of the lesions.3 Currently, surgery is large-
ly restricted to nodules that cause compressive symptoms, 
those associated with functional abnormalities, or those po-
tentially malignant. Moreover, surgical interventions are be-
coming more conservative than ever before.

In addition to clinical and laboratory findings, ultrasonog-
raphy and cytology are the mainstays for management deci-
sions. Ultrasonography is highly sensitive, and its diagnostic 
accuracy can be further improved with the integration of ar-
tificial intelligence algorithms, which are increasingly being 
adopted in clinical practice.4

Fine needle aspiration cytology (FNAC) of suspicious nod-
ules plays a crucial role in classifying lesions and guiding 
therapy. FNAC is associated with low risk for patients and 
shows high reliability when performed by experienced pro-
fessionals.5 Since the introduction of the Bethesda System 
for Thyroid Cytopathology (BSRTC) in 2010,6 cytological di-
agnoses have been standardized. This widely used system 
allows the development of clinical guidelines for the manage-
ment of thyroid nodules, providing an estimation of the risk 
of malignancy for each category.

The recently published third edition of BSRTC has included 
some relevant changes to adapt to the new 2022 classifica-
tion of thyroid tumors and incorporates molecular tools.7,8 
One of the categories that has been revised is category III, 
one of the equivocal ones. The aim of our study was to re-
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view our recent experience with category III FNAC in eve-
ryday clinical practice and to determine how it could benefit 
from this new proposal.

Materials and methods

Study design
This was a retrospective longitudinal study of all patients who 
underwent thyroid FNAC in a single large tertiary hospital in 
Madrid, Spain, between 2014 and 2022.

Study variables
Demographic, clinical, and imaging information was obtained 
from the clinical records of the patients and stored in Clinica, 
a proprietary software used in our hospital.

In our hospital, FNAC is performed under sonographic 
guidance with rapid on-site evaluation (ROSE) by an ex-
pert cytopathologist. Morphological data were obtained from 
PatWin (the laboratory information system of the Department 
of Surgical Pathology). For the aim of the present study, we 
included all patients diagnosed with Bethesda category III, 
excluding those lost to follow-up. We reviewed the cytological 
slides of the surgically resected cases to determine whether 
classification in the Bethesda III category was due to the 
presence of nuclear or architectural atypia, as recommended 
in the 2023 new classification.

Statistical analysis
Data were stored in an Excel file and exported to SPSS 20.0 
for Windows for analysis. Qualitative variables are summa-
rized as percentages and quantitative variables are sum-
marized as the mean and standard deviation. Associations 
between variables were analyzed with the xi-squared test or 
Student’s t test as needed.

The study protocol was reviewed and approved by the 
Institutional Review Board Hospital Clínico San Carlos (Ma-
drid).

Results

General results
Between 2014 and 2022, 5,250 diagnostic FNACs were iden-
tified, 397 of which were Bethesda category III (7.5%), cor-
responding to 273 patients. For the final analysis, we includ-
ed 251 patients who were not followed up at our hospital.

Table 1 summarizes the characteristics of our series. Most 
patients were women (75.3%), with a mean age of 57.34 
years (standard deviation (SD), 15.05). Nodules were equally 
distributed between both lobes. In terms of imaging findings, 
most nodules were described as solid (52.2%), and 38.6% 
were hypoechogenic, both of which are considered suspicious 
ultrasonographic features. The mean number of FNAC passes 
was 1.98 (SD 0.74), ranging from 1 to 4. The mean number 
of slides obtained per patient was 5.72 (SD 3.047).

Management issues
Table 2 summarizes the management of patients with a di-
agnosis of atypia of undetermined significance (AUS). FNAC 
was repeated in most patients (74.1%; 186), with a mean 
time until the new FNAC was 4.33 months (SD 3.6). The 
Bethesda category remained unchanged in 20.4% of the 
patients, was upgraded in 24.7%, and was downgraded in 
54.9% of patients.

A total of 96 patients (38.2%) underwent resection of the 
nodule, with two-thirds of them undergoing a new FNAC. Age 
and sex had no statistically significant influence on the rate of 
surgical resection or new FNAC. Among the surgical resection 
specimens, 42 patients were found to have malignancies, in-

Table 1.  Summary of the characteristics of our patients

Results

Gender

  Male 62 (24.7%)

  Female 189 (75.3%)

Location

  Right lobe 128 (51%)

  Isthmus 19 (7.6%)

  Left lobe 104 (41.4%)

Ultrasonographic features

  Solid 131 (52.2%)

  Hypoechogenic 97 (38.6%)

  Mixed 23 (9.1%)

Age 57.34 (15.05)

Nodule size 1.67 cm (1.06)

Number of passes 1.8 (0.74)

Number of smears 5.72 (3.04)

The results are expressed either as the total number (percentage) or mean 
(standard deviation) as needed.

Table 2.  Management of the patients after AUS diagnosis

Repeat FNAC

  No 65 (25.9%)

  Yes 186 (74.1%)

Time until repeat FNAC 4.3 month (3.6)

Diagnosis of the repeat FNAC

  Inadequate for diagnosis 18 (9.6%)

  Downgrading (benign) 84 (45.1%)

  AUS 38 (20.4%)

  Upgrading 46 (24.7%)

Surgical resection

  No 155 (61.8%)

  Yes 96 (38.2%)

Diagnosis of the surgical specimen

  Hyperplasia 26 (27.3%)

  Benign nodule (adenoma) 28 (29.1%)

  Malignant 42 (43.75%)

Results of repeat FNAC in malignant cases

  Not done 10 (23.8%)

  Downgrading 2 (4.7%)

  Upgrading 23 (54.7%)

  AUS 7 (16.6%)

The results are expressed either as the total number (percentage) or mean 
(standard deviation) as needed. AUS, atypia of undetermined significance; 
FNAC, fine needle aspiration cytology.
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cluding 7 cases of noninvasive follicular thyroid neoplasms 
with papillary-like features (NIFTPs). The most common di-
agnosis was papillary carcinoma (29 patients).

A total of 31 patients (41.9%) who underwent surgery 
without repeat FNAC had hyperplastic lesions, but 8 (25.8%) 
had malignant neoplasms, mainly papillary carcinomas. The 
reasons for surgical resection in these patients were mostly 
medical (large nodules that caused obstructive symptoms) 
or significant growth of the lesion during imaging follow-up.

Among the patients who underwent surgery after a new 
FNAC (65 patients), the diagnosis was mainly upgraded 
(63.1%) or unchanged (23.1%), as most patients who were 
downgraded in the new FNAC did not undergo surgery (91%). 
Upgrading was significantly associated with the diagnosis of 
neoplastic disease in the surgical specimen, with carcinoma 
being diagnosed in 50% of the 41 patients upgraded in the 
second FNAC, compared to 26% of the 15 patients who re-
mained in the same category and 18% of those patients who 
were downgraded.

Our study also revealed a statistically significant difference 
in the mean number of passes in the first FNAC between 
patients who were upgraded and those who remained in the 
same category or were downgraded (mean 1.81 vs. 2.3; p 
= 0.02).

Risk of malignancy estimation
The percentages of malignant lesions in patients with a 
Bethesda III diagnosis according to the repeat FNAC were 
26.1%: 31% for Bethesda IV, 70% for Bethesda V, and 100% 
for Bethesda VI. None of the 5 patients diagnosed in the 
Bethesda II category who underwent surgery were found to 
have malignant lesions, although 3 had benign neoplasms. 
Figures 1, 2, and 3 show representative cases of AUS cytolo-

gy with surgical resection of the lesion. Figure 1 corresponds 
to AUS in the repeat cytology and adenoma in the surgical 
specimen, Figure 2 to AUS in the repeat cytology and a final 
diagnosis of hyperplastic nodule, and Figure 3 to a case up-
graded to the Bethesda V category in repeat cytology, which 
was diagnosed as a papillary carcinoma.

After reviewing the cytological slides of the surgical pa-
tients, we found that nuclear atypia was present in 32% of 
the patients (often described as incomplete nuclear features 
of papillary carcinoma), architectural atypia in 46% of pa-
tients, and both in 10% of patients. In the remaining 12% 
of patients, the main reason for the diagnosis of Bethesda 
category III nodules was the scarcity of material, the pres-
ence of a small number of oncocytes as the only cell type, 
and/or the lack of colloid on the slides. Figure 4 shows the 
different changes found in AUS smears. We also found a 
statistically significant association between the presence of 
nuclear atypia and upgrading in the repeat FNAC, as well 
as between nuclear atypia and the rate of malignancy (p 
= 0.03).

Discussion
The recent 2023 BSRTC has proposed discontinuation of the 
use of the term “follicular lesion of undetermined signifi-
cance” and advocates using only atypia of undetermined sig-
nificance. The authors suggest subclassifying this category 
according to the presence of nuclear atypia or only architec-
tural and/or oncocytic changes because these factors seem 
to be associated with different risks of malignancy (ROM).9 
Our results indicate that the presence of nuclear atypia indi-
cates a higher ROM and could help better define patients who 
could be surgical candidates.

Fig. 1.  FNAC of a patient diagnosed with AUS via repeat cytology who underwent surgery and was diagnosed with a follicular adenoma. (a) and (b): 
Cytology showing three-dimensional grouping of follicle cells and poorly developed microfollicles (Diff-Quik, magnification: a, 400×; b, 200×). (c) and (d): Histological 
sections of the hemithyroidectomy specimen showing an encapsulated lesion on the left with compressive changes in the normal thyroid to the right (hematoxylin-eosin, 
magnification: c, 40×; d, 200×). AUS, atypia of undetermined significance; FNAC, fine needle aspiration cytology.
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Fig. 2.  FNAC of a patient diagnosed with AUS via repeat cytology who underwent surgery and was diagnosed with hyperplastic changes. (a) and (b): 
Cytology showing three-dimensional grouping of follicle cells with scant colloid and no clear nuclear features of papillary carcinoma (Diff-Quik, magnification: a, 200×; 
b, 400×). (c) and (d): Histological sections of the hemithyroidectomy specimen showing hyperplastic changes with collagen bands separating irregular nodules of thy-
roid tissue (hematoxylin-eosin, magnification: c, 40×; d, 200×). AUS, atypia of undetermined significance; FNAC, fine needle aspiration cytology.

Fig. 3.  FNAC of a patient who was diagnosed with a suspicious malignancy via repeat cytology, underwent surgery, and was diagnosed with papillary 
thyroid carcinoma. (a) and (b): Cytology showing three-dimensional grouping of follicle cells with few colloids. No conclusive nuclear features of papillary carcinoma 
were observed (Diff-Quik, magnification: a, 200×; b, 400×). (c) and (d): Histological sections of the thyroidectomy specimen showing papillary growth with typical nuclear 
features of papillary carcinoma (hematoxylin-eosin, magnification: c, 40×; d, 200×). AUS, atypia of undetermined significance; FNAC, fine needle aspiration cytology.
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The ROM of the Bethesda III category ranges from 11–
54%, with a mean of 28%, although this figure is lower when 
new entities such as NIFTPs are excluded from the malig-
nant group and should be less than 20%. Our percentage 
was 26.1%, including NIFTP cases, and decreased to 19.4% 
when excluding them.

In 2023, according to the BSRTC, the recommended man-
agement for this category remains repeat FNAC or surgical 
resection, depending on the patient’s ultrasonographic and 
clinical information. A review of our experience confirmed 
that repeat FNAC is the preferred approach for almost 75% 
of patients. When the Bethesda category remained un-
changed or was upgraded, most patients underwent surgery, 
and the ROM was the expected for the definite category, 
ranging from 26.1% for Bethesda III to 100% for Bethesda 
VI. Interestingly, in our series, the mean number of FNAC 
passes and the number of slides reviewed were significantly 
lower in patients who were upgraded. This occurred despite 
the ROSE of the material and underscores the importance 
of ensuring the quality of the material to avoid the need for 
repeat FNACs. Few patients in the downgraded cohort un-
derwent surgery, and none of them were malignant. In a 
previous report by our group,10 we reviewed the approach 
to Bethesda III nodules until 2014 and found a somewhat 
erratic approach with a lower percentage of repeat cytology 
and a higher percentage of surgical resections with a lower 
percentage of malignancy. We believe that the implementa-
tion of conjoined protocols and an interdisciplinary approach 
to treating thyroid nodules has led to improvements in the 
management of these patients in our hospital, resulting in a 
lower percentage of surgically resected hyperplastic nodules.

The use of molecular tools to help determine the nature 
of indeterminate nodules has been proposed and included in 

the last BSRTC,11,12 but in our setting, it is not yet employed 
due to financial restraints and a lack of experience with its re-
sults. RAS mutations could help determine the management 
of follicular neoplasms, including NIFTP.13

There is some concern among cytopathologists that the 
changes in the World Health Organization classification of 
thyroid tumors may negatively influence the reliability and 
diagnostic yield of thyroid FNAC.14 Many issues remain un-
settled, and despite efforts to better estimate the risk of ma-
lignancy in oncocytic cell lesions and to diagnose NIFTPs,15,16 
most of these lesions will still remain in undetermined or 
suspicious cytologic categories, necessitating surgery for a 
definitive diagnosis.

In summary, we herein review our experience with the 
management of Bethesda category III thyroid nodules. We 
have confirmed an improvement in the management of le-
sions after the implementation of protocols, including an in-
crease in the number of repeat FNACs and a more precise 
selection of patients for surgical intervention, resulting in a 
significant reduction in surgeries for hyperplastic nodules. 
After applying the new criteria for the Bethesda III category 
in our series, specifying the reasons for inclusion in this cat-
egory has helped in better identifying potentially malignant 
cases. Additionally, ROSE continues to be an essential tool for 
enhancing the diagnostic yield of FNAC.
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