
ABSTRACT

Background: The cases classified as Bethesda III - Atypia of Undetermined Significance
(AUS)/Follicular Lesion of Undetermined Significance (FLUS) are seen as a “gray zone” in
thyroid cytopathology. Many previous studies have shown a wide variation in malignancy
rates of Bethesda III thyroid nodules in different regions and institutions across the world.
Objective: We want to describe the differential malignancy rates of FNACs diagnosed as
Bethesda III based on cytological sub-classification and to assess the significance of demo-
graphic and ultrasonographic features in predicting malignancy in this category.
Material and Methods: A retrospective review was performed on all patients with thyroid
nodules proven Bethesda category III who presented to our department from 01/2020 to
12/2021. We further classified these thyroid nodules into subgroup of Bethesda III, including
AUS (cytologic atypia, cytologic and architectural atypia, Hürthle cell aspirates) and FLUS. 
Results: In this study, there were 107 patients with 109 thyroid nodules that underwent 
surgery. Risk of malignancy (ROM) of Bethesda III thyroid nodules is 26.6%. An ACR –
TIRADS score greater than or equal to 6 points had a predictive value for postoperative 
malignancy of Bethesda III thyroid nodules with sensitivity of 72.4% and specificity of 92.5%.
The malignancy rate for nodules that featured cytologic atypia was significantly higher at
52.3% than the rate for nodules that had others atypia (p <0.001). Specifically, ROM of 
thyroid nodules with ACR – TIRADS score greater than or equal to 6 points and “focal cyto-
logic atypia” – a subgroup of “cytology atypia” group – were up to 100%. 
Conclusions: Bethesda III thyroid nodules with focal cytologic atypia and ACR – TIRADS
score greater than or equal to 6 points were at high risk of malignancy. Those patients should
undergo diagnostic surgical excision for definitive diagnosis and treatment.   
Key words: risk of malignancy, thyroid nodules, Bethesda III, cytologic atypia, architectural
atypia, ultrasonographic features.

INTRODUCTIONINTRODUCTION

Thyroid FNA report is based on the Bethesda System for Reporting Thyroid
Cytopathology 2017 (TBSRTC), a six­tier classification framework for diagnosing
thyroid nodules (1). TBSRTC helps improve the quality of FNA cytology (FNAC)
reporting, then reducing ambiguous diagnoses and decreasing surgery rates for
benign lesions. Despite the benefits of FNAC and the Bethesda system, limita­
tions still exist, the most significant of which are cases that fall into the “atypical”
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category—termed Bethesda III, including “atypia of
undetermined significance (AUS)” or “follicular lesion
of undetermined significance (FLUS)”. The malignancy
rates for this category vary widely among institutions,
ranging from 10% to 40% (2­5). Management of this
category changes through different guidelines (6,7),
depends on many factors such as clinical features, 
ultrasonographic patterns, and also cytological sub­
classifications (8,9).

Therefore, the objective of this study was to assess
the malignancy rate of thyroid nodules which were 
categorized as Bethesda III, including the significance of
ultrasonographic and cytologic features. We especially
aimed to determine malignant outcomes of each 
atypia subgroup of Bethesda III thyroid nodules.

MATERIAL AND METHODSMATERIAL AND METHODS

This was a retrospective study carried out in Ho Chi
Minh Oncology Hospital from January 2020 to
December 2021. Our study was approved by Ethics
Committee On Biomedical Research (Number 374A/
BVUB­HĐĐĐ). 

All patients had  ultrasound results based on ACR –
TIRADS 2017 grading system. Preoperative ultrasono­
graphic features were recorded. Then we collected the
FNA results which were sub­classified Bethesda III –
AUS as Cytologic atypia (including focal cytologic atypia,
extensive but mild cytologic atypia and atypical cyst­
lining cells), Cytologic and architectural atypia and
Hürthle cell aspirate. We also collected patients’ demo­
graphics, surgical method and final histopathology
results. 

The malignancy rate was calculated for nodules
which underwent surgery. The malignant risk was 
evaluated in each subgroup of Bethesda III. Descriptive
statistics were represented in tables.

Statistical Analysis 

Statistical analysis was performed using SPSS 
version 25 (IBM Corporation, Armonk, NY). Ordinate
demographic and ultrasonographic variables were
assessed for significance using chi­square analysis.
Continuous variables were evaluated using t­tests with
the level of significance set at p <0.05.

RESULTSRESULTS

We identified 107 patients with 109 thyroid nodules
that met our criteria. Of these patients, 20 (18.7%)
were men and 87 (81.3%) were women. The mean age

was 41.72 ± 1.226. By reviewing the ultrasonographic 
features of the thyroid nodules and their corresponding
pathology results, we identified which features were
more likely to be associated with malignancy. Table 1
below lists the specific ultrasound features and the
pathology results following excision. Certain features,
such as irregular margins and microcalcifications were
significantly associated with malignancy, while hypo­
echogenicity was significantly associated with benign
pathology.

We also compared the ACR­TIRADS Scoring of the
thyroid nodules with the pathology findings following
biopsy. We found that TIRADS 1 through 3 were 100%
benign. TIRADS 4 had a malignancy rate of 20.3%, 
while TIRADS 5 had a malignancy rate of 89.5% 
(table 2). To understand the importance of cytological
subgroups, we compared the cytologic features with
the pathology results. The group cytologic atypia was
associated with a malignancy rate of 52.3% Specifically,
the focal cytologic atypia feature (a subgroup of 
cytologic atypia) was highly associated with malignancy
(68.4%) compared to other cytologic features (table 3).

To better understand the correlation among TIRADS
Score, cytological subgroups, and malignancy rate, we
stratified the data AUS subgroups by TIRADS Scores
with a cut­off of 6 (fig. 1). We found the combination of
TIRADS score of >6 points and focal cytological atypia
resulted in a malignancy rate of 100% (table 4).

Table 1 - Ultrasound features of thyroid nodules and corresponding
pathology results

Pathology result P value

Benign Malignant

Irregular margins 27.6% 72.4% p < 0.001

Hypo-echogenicity 64.6% 35.4% p = 0.003

Solid 65% 35% p = 0.081

Microcalcification 27.3% 72.7% p < 0.001

Taller-than-wide shape 10.5 89.5 N/A

Pathology result

Benign Malignant

ACR – TIRADS, % TIRADS 1 100 0

TIRADS 2 100 0

TIRADS 3 100 0

TIRADS 4 79.7 20.3

TIRADS 5 10.5 89.5

Table 2 - Malignancy rate of thyroid nodule associated with ACR 
– TIRADS result

Khoi A. Nguyen & Quynh TT. Nguyen

S22 Surgery, Gastroenterology and Oncology, 29, 4 Suppl, 2024



DISCUSSIONDISCUSSION

Bethesda III is a heterogeneous category with 
differing rates of malignancy across different institu­
tions (10). The standard management of these patients
is ill­defined with many options, including observation
with ultrasound, repeat FNA, molecular studies, core
biopsy thyroid nodule or thyroidectomy (6,7). 

Ultrasound is a highly sensitive method for the
detection of thyroid nodules and can be used to 
determine the morphological features of the nodule,
nodal involvement and the need for FNA. Some ultra­
sound factors suggest suspicion of malignancy, such as
hypoechoic, irregular margin, microcalcification, taller­
than­wide shape, and extrathyroidal invasion. Although
no single factor is sufficiently reliable to suspect 
malignancy, the combination of these factors increases
diagnostic accuracy. In our study, irregular margin was

an independent prognostic factor, with p < 0.001. This
is similar to the studies of Chng and Maia, when they
demonstrated that irregular margin was the strongest
prognostic factor, with a positive predictive value of up
to 100% (11,12). The ACR – TIRADS result is closely 
correlated with the risk of postoperative malignancy.
The higher the ACR – TIRADS score, the higher the risk
of malignancy, and up to 100% when all 5 factors 
suspicious for malignancy were present, according to
author Chng (11). Our study found the same conclusion
of ACR – TIRADS score, and the cut­off value according
was 6 points, with AUC = 0.895.

One crucial reason for the wide range of malignancy
rate in Bethesda III is the cytological subclassification.
According to Elomami, 80% of confirmed malignancy
cases demonstrated features of cytologic atypia
(13). A meta­analysis of Soon­Hyun Ahn, 2017 (8)
showed that the risk of malignancy in the cytologic
atypia group was higher than all other subgroups, up
to 44.5%, compared with 19.5% in microfollicular
pattern subgroup, 15.1% in Hürthle cell pattern sub­
group and 23% in other pattern subgroup. In our
study, ROM of cytologic atypia subgroup was 52.3%
(table 3), significantly higher than other subgroups.
This result was similar to other studies which
showed ROM of nuclear atypia subtype was over
40%, while ROM of other atypias were approximately
15 – 20% (9,14,15). This finding seems to be because
of the similarities in nuclear atypia between
Bethesda III – AUS group and Bethesda V – which has
a higher ROM. Both classifications have some atypias
such as mild nuclear enlargement, irregular nuclear
contours, etc (1).

Therefore, the distinction between these two 
categories could be challenging (16). In contrast, other
subgroups of Bethesda III like architectural atypia,
Hürthle cell aspirates or FLUS, they share some same

Table 3 - Cytological subgroups of Bethesda III

Pathology Result

Benign Malignant 

Cytologic atypia 47.7% 52.3%

focal cytologic atypia 31.6% 68.4%

extensive but mild cytologic atypia 60.9% 39.1%

atypical cyst-lining cells 50% 50%

Cytologic and architectural atypia 100% 0%

Hürthle cell aspirates 94.4% 5.6%

FLUS 88.6% 11.4%

Table 4 - Malignancy rate of thyroid nodules classified 
into ultrasonographic and cytological subgroups

TIRADS scores AUS subgroup Malignancy rate

< 6 points Focal cytologic atypia 25%

extensive but mild cytologic atypia 25%

atypical cyst-lining cells 0%

Cytologic and architectural atypia 0%

Hürthle cell aspirates 0%

≥ 6 points Focal cytologic atypia (**) 100%

extensive but mild cytologic atypia 71.4%

Cytologic and architectural atypia 66.7%

Hürthle cell aspirates 100%

** In “focal cytologic atypia” group (fig. 2), 57.9% had TIRADS score greater
than or equal to 6 points.

Figure 1  - ROC curve of ACR – TIRADS score predicts malignant 
thyroid nodules.
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Figure 2 - Focal cytologic atypia (37-year-old female). A. Papanicolaou, x40 ; B. Papanicolaou, x100

features with benign lesions which have a lower ROM,
such as nodular goiter, hyperplastic changes, follicular
neoplasm or Hurthle cell neoplasm (1). 

Remarkably, in the latest update of TBSRTC in 2023
(17), the term “follicular lesion of undetermined 
significance – FLUS” was discontinued to avoid 
confusion with reporting terminology and manage­
ment. The authors believed that AUS was made the
most confusion whether malignant or benign, so only
the term “AUS” was kept in TBSRTC 2023. The author
also highlighted that the recent subclassification of AUS
focuses on differentiating nuclear atypia, which is 
associated with a comparatively higher risk, from other
AUS morphologic patterns that indicate a lower risk.
This approach aims to enhance communication
between cytopathologists and the clinical team respon­
sible for managing the patient, especially regarding the
risk of malignancy.(17). Our study highly supported
that viewpoint, as we found the malignancy rate of
FLUS was only 11.4%, which did not cause any concern.
In addition to that finding, cytologic atypia (fig. 2) had a
significantly higher malignancy rate than other atypias
(52.3% vs 5.6%).

Furthermore, our study supports the reported 
idea that the more suspicious ultrasound patterns,
combined with subclassification of nuclear atypia, the
more malignant risk of thyroid nodule. Eisa reported
that on multivariable analysis, both ATA high – risk
ultrasonographic patterns and nuclear atypia were
independently associated with an increased ROM (9).
Lee et al. showed that nodules with nuclear atypia and
ATA high­risk ultrasound features were more likely to
be malignant (18). Similarly, Rosario et al. found that
malignant rate when cytological subcategory and ultra­

sound were combined was 87% (19). Our study showed
that this number, when combining cytologic subclassi­
fication of cytologic atypia and ACR – TIRADS score
greater than or equal to 6 points, was up to 100%.
Therefore, it is important to assert that patients with
cytologic atypia, especially focal cytologic atypia, in
combination with TIRADS 5 in ultrasound features are
at increased risk of thyroid malignancy. 

CONCLUSIONCONCLUSION

Bethesda III thyroid nodules with focal cytologic
atypia and ACR – TIRADS score greater than or equal to
6 points were at high risk of malignancy. Thereupon,
we suggest that those cases should be lobectomy or
total thyroidectomy.
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