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Abstract

Introduction: The latest World Health Organization (WHO) classification from 2022 distinguishes the division of low-risk thyroid neoplasms
such as non-invasive follicular thyroid neoplasm with papillary-like nuclear features (NIFTP), follicular tumour of uncertain malignant
potential (FT-UMP), and well-differentiated tumour of uncertain malignant potential (WDT-UMP). The final diagnosis is made postop-
eratively according to histopathologic results. The aim of the study was the assessment of ultrasonographic and cytopathological features
of borderline lesions to predict low-risk tumours preoperatively and plan the optimal treatment for that group of patients.

Material and methods: A total of 35 patients (30 women; 5 men), aged 20-81 years with a mean age of 49 years, were enrolled in the study.
The study evaluated 35 focal lesions of the thyroid gland, classified as low-risk neoplasms according to the WHO 2022 classification: FT-UMP
(n = 21), NIFTP (n = 7), and WDT-UMP (n = 7). Ultrasonographic features of nodules including contrast-enhanced ultrasound (CEUS)
and elastography were assessed by 2 specialists, and the risk of malignancy was evaluated according to EU-TIRADS-PL classification.
Results: Of the 35 focal thyroid lesions, most were categorised as low or intermediate risk of malignancy according to EU-TIRADS-PL,
with dominant category 3 (n = 13 [37.2%]) and category 4 (n = 15 [42.8%]). High-risk category 5 was assessed in 7 lesions (20%). In cy-
topathology nodules were categorised as follows (Bethesda System TBSRTC 2023): Bethesda II (n = 4), Bethesda III (n = 2), Bethesda IV
(n = 25), Bethesda V (n = 3), and Bethesda VI (n = 1). In the CEUS study, contrasting patterns dominated compared to the surrounding
parenchyma, such as enhancement equal to the parenchyma (66.6%) or intense (28.5%), heterogeneous (61.9%), centripetal (42.8%),
or diffuse (57.1%) with fast (33.3%) or compared to parenchyma contrast wash-in (42.8%) and its fast (33.3%) or comparable to thyroid
parenchyma wash-out (52.3%).

Conclusions: The study indicates that lesions with uncertain malignant potential typically present features suggesting low to intermediate
risk of malignancy based on EU-TIRADS-PL classification, with dominant cytopathologic Bethesda IV category. However, 20% of lesions
were assessed tas EU-TIRADS-PL category 5. Low-risk tumours, including NIFTE, FT-UMP and WDT-UMP require careful observation
and monitoring post surgical treatment due to their potential for recurrence and metastasis. The preoperatively prediction of borderline
tumour may play an important role in proper treatment and follow-up. (Endokrynol Pol 2024; 75 (2): 170-178)
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Introduction

In 2009, a novel classification of thyroid tumours,
encompassing changes with borderline (uncertain)
malignant potential, referred to as borderline tumours,
was introduced by Kakudo et al., marking a significant
development in the literature [1]. This group comprises
tumours that pose challenges for pathologists, clini-
cians, and diagnosticians [1]. Pathologists often encoun-
ter uncertainties when diagnosing these tumours due
to their ambiguous nature. This is primarily attributed

to the subjective nature of pathologists” assessments
and the complexities associated with alterations in
tumours following numerous fine-needle aspiration
biopsies (FNA).

Numerous updates, including the latest from
the World Health Organisation (WHO) from 2022, dis-
tinguish the following division of low-risk neoplasms
— thyroid tumours of uncertain malignant potential:
follicular tumour of uncertain malignant (FT-UMP)
potential; well-differentiated tumour of uncertain ma-
lignant potential (WDT-UMP); and noninvasive fol-
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licular thyroid neoplasm with papillary-like nuclear
features (NIFIP) and hyalinising trabecular tumour [2].
Diagnosing the aforementioned tumours requires histo-
pathological evaluation as opposed to cytopathological
assessment. Among the borderline tumours, the existing
literature predominantly focuses on NIFTP Incidence
rates vary between 0.4% and 25.0% depending on
the studied population, with discrepancies stemming
from revisions in the nomenclature of papillary thyroid
carcinoma (PTC) 3, 4]. Morphologically, FT-UMP mani-
fests as a tumour with characteristics of both adenoma
and cancer. WDT-UMP is characterised by nuclear
features resembling papillary carcinoma alongside un-
certain capsular or vascular invasion traits. NIFTP cor-
responds to a noninvasive variant of follicular papillary
carcinoma (FVPTC) previously described. According
to a meta-analysis by Bongiovani, borderline tumours
are commonly classified as Bethesda IV category (fol-
licular neoplasm or suspicious for follicular neoplasm
(EN/SEN) [5]. Ultrasound findings, predominantly ap-
plicable to NIFTE describe these lesions as oval, well-cir-
cumscribed, variably echogenicity, and often solid [6,
7]. Interestingly, co-occurrence of malignant changes
within the gland is relatively high, ranging from 14.9%
t0 46.5%. Instances of microcalcifications are infrequent,
and a mixed vascular pattern is observed, resembling
changes in FVPTC. In the study by Rosario et al. it was
indicated that most ultrasound NIFTP features align
with American College of Radiology Thyroid Image
Reporting and Data System 3 (ACR-TIRADS3) (mildly
suspicious) or T4 (moderately suspicious) criteria [8].
Conversely, a comprehensive study involving 257 focal
thyroid lesions with indeterminate fine-needle biopsy
(FNA) outcomes found no substantial differences in
ultrasound assessments between malignant, benign,
and NIFTP [7]. While traditional B-mode ultrasound is
crucial in the differential diagnosis of thyroid lesions, it
faces limitations stemming from operator experience,
inter-operator agreement, transducer resolution, and ac-
cess to advanced ultrasound technologies. Novel tech-
nologies such as sonoelastography for assessing stiffness
and contrast-enhanced ultrasonography (CEUS) for
evaluating tumour perfusion appear promising for
distinguishing lesion characteristics. In the treatment of
borderline tumours, surgical options include lobectomy
or total thyroidectomy for patients who decline moni-

toring of the remaining thyroid gland. Prospective
studies monitoring progression risk, growth dynamics,
and active surveillance of these lesions face challenges
due to their reliance on histopathological evaluation for
diagnosis. Additionally, borderline tumours introduce
a new direction for clinicians to estimate malignancy
risk using the various TI-RADS classifications. This study
aims to analyse ultrasound features and assess the utility
of novel techniques like sonoelastography and CEUS
in conjunction with FNA results for selecting patients
suitable for active monitoring or surgery.

Material and methods

A total of 35 patients, aged 20-81 years with a mean age of 49 years,
were enrolled in the study. The majority were women (30 [85.7%]),
while men constituted a smaller proportion (5 [14.3%]). The study
evaluated 35 focal lesions of the thyroid gland, classified as low-risk
neoplasms according to the WHO 2022 classification: FT-UMP
[n=21(60%)], NIFTP (n = 7 (20%)], and WDT-UMP [n = 7 (20%)].
Preoperative ultrasound examinations were conducted using a Phil-
ips Epiq 5 device with an 18 MHz linear transducer. US features
were assessed by 2 experienced radiologists with a minimum of
10 years of clinical experience. The EU-TIRADS-PL classification,
a modification of EU-TIRADS, was used to stratify malignancy
risk of thyroid lesions based on size criteria [9]. Semi-qualitative
assessment of strain elastography (SE) was conducted to evaluate
lesion stiffness using the 4-point Asteria scale. Additionally, CEUS
was performed on 21 patients to assess contrast patterns. Con-
trast medium (SonoVue) was administered intravenously, and its
distribution within the lesion was evaluated in real-time or retro-
spectively in comparison with surrounding thyroid parenchyma.
Cytopathological assessment following the Bethesda System for
Reporting Thyroid Cytopathology (TBSRTC 2023) categorised
lesions from I to VI based on increasing malignancy risk [10]. All
patients underwent surgical treatment at the Department of On-
cological Endocrinology and Nuclear Medicine, National Institute
of Oncology, Warsaw.

Results

Of the 35 focal thyroid lesions, most were categorised
as low or intermediate risk of malignancy according to
EU-TIRADS-PL, with 13 (37.2%) falling into category 3
and 15 (42.8%) into category 4. High-risk category 5 was
assessed in only 7 (20%) lesions (Tab. 1). There were no
lesions classified as unsuspicious category 2 according
to EU-TIRADS-PL. Lesion size averaged 28.7 mm (+
14.2 mm), with hypo- orisoechogenicity [n = 16 (45.7%)]
and solid structure [n = 27 (77.1%)] being the predomi-
nant features. Most lesions displayed an oval shape

Table 1. EU-TIRADS-PL classification of thyroid lesions of uncertain malignancy potential

EU-TIRADS-PL classification

EU-TIRADS-PL category 2 3 4 5
Number of patients 0 13 15 7
Percentage 0% 37.2% 42.8% 20%
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Figure 1A-C. A 74-year-old patient — a thyroid lesion of the left thyroid lobe: oval, solid, hypoechoic, with smooth margins (A),
with increased mixed vascularity (B), Asteria 2 in strain sonoelastography (C), EU-TIRADS-PL 4, fine needle aspiration biopsy
(FNA) — category IV according to Bethesda, result of histopathological examination: non-invasive follicular thyroid neoplasm with

papillary-like nuclear features (NIFTP)

Figure 2A-B. A 33-year-old patient — a thyroid lesion of the right lobe of the thyroid gland: solid, markedly hypoechoic, with
irreqular margins (A), with increased mixed vascularity in the examination with the function of superb microvascular imaging [SMI]
(B), EU-TIRADS-PL 5, fine needle aspiration biopsy (FNA) — category IV according to Bethesda, result of histopathological examination:
follicular tumour of uncertain malignant potential (FT-UMP)

[n = 33 (94.2%)], parallel orientation [n = 33 (94.2%)],
smooth margins [n = 26 (74.2%)], and a mixed vascu-
lar pattern [n = 30 (85.7%)] (Fig. 1A—-C). Most nodules
were partially deformable in SE elastography, result-
ing in Asteria 2 for 16 lesions (45.7%) and Asteria 3 for
11 tumours (31.4%). Several patients had high-risk
US features, including marked hypoechoicity [n = 4
(11.4%)], non-parallel orientation [n = 2 (5.7%)], ir-
regular margins [n = 2 (5.7%)], and the presence
of microcalcifications in one lesion (2.9%) (Fig. 2A-B).

There were no features of extrathyroidal expansion;
only capsule modelling was observed in 2 cases (5.7%).
In the CEUS study, some dominating contrasting pat-
terns were evaluated, compared to the surrounding
parenchyma, such as enhancement equal to the pa-
renchyma (66.6%) or intense (28.5%), heterogeneous
(61.9%), centripetal (42.8%), or diffuse (57.1%) with fast
(33.3%) or compared to parenchyma contrast wash-in
(42.8%) and its fast (33.3%) or comparable to thyroid
parenchyma wash-out (52.3%) (Tab. 2A-B; Fig. 3A-C).

Table 2a. Qualitative contrast enhancement features in contrast-enhanced ultrasound (CEUS) of thyroid lesions

CEUS examination

A. Assessment of contrast enhancement of the thyroid lesion in comparison with the thyroid parenchyma

Intensity Homogeneity Wash-in rate
Higher Equal Lower Homogeneous  Heterogeneous Slow Equal Fast
n (%) 6 (28.5) 14 (66.6) 2(9.5) 8 (38.0) 13(61.9) 5(23.8) 9 (42.8) 7(33.3)
B. Assessment of contrast enhancement of the thyroid lesion in comparison with the thyroid parenchyma
Type of enhancement Wash-out rate
Ring enhancement Centripetal Centrifugal Diffuse Slow Equal Fast
n (%) 2(9.5) 9(42.8) 1(4.7) 12 (57.1) 7(33.3) 11 (52.3) 3(14.2)
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Figure 3A-B. A 32-year-old patient — a thyroid lesion
of the right thyroid lobe: oval, solid, hypoechoic, with
smooth margins (A), with increased chaotic mixed vascularity
(B), EU-TIRADS-PL 4, fine needle aspiration biopsy
(FNA) — category VI, according to Bethesda, result
of histopathological examination: non-invasive follicular
thyroid neoplasm with papillary-like nuclear features
(NIFTP)

In cytopathological evaluation, Bethesda category IV
lesions dominated [n = 25 (71.4%)]. Notably, cytopa-
thological confirmation of highly suspected malignant
lesions was evident, with 3 lesions receiving a Bethesda
V result (8.6%) and one lesion classified as Bethesda
VI (2.9%) (Tab. 3). Histopathological examination
confirmed low-risk tumours: FI-UMP (n = 21), NIFTP
(n =7),and WDT-UMP (n = 7) (Tab. 4).

Discussion

Low-risk thyroid neoplasms, according to the WHO
2022 classification, are characterised by minimal risk
of recurrence or metastasis, below 1% [2, 11]. Inci-
dence rates of borderline tumours vary across coun-
tries, with Italy reporting 0.6% and 0.5% for FT-UMP
and WDT-UME but France observing significantly high-
er percentages of 7.6% and 8.1%, respectively [11]. For
NIFTE prevalence ranges from 0% to 4.7% in Asian
countries, and from 2.8% in the USA to 17.9% in Italy
for Western countries [3]. In Poland, the incidence of
NIFTP has been assessed at 1.16% among 1117 papillary
carcinomas [12].

Thyroid lesions with uncertain malignant
potential pose a challenge for diagnosis due to
their morphological ambiguity. Patients with borderline
tumour diagnoses require close monitoring and obser-
vation in oncology centres due to the risk of metastasis,
despite their indolent nature [13]. This necessitates
the identification of ultrasound and cytopathological
features aiding preoperative diagnosis of low-risk neo-
plasms for optimal therapeutic management.

Based on literature data, including a meta-analysis
by Haaga et al., lesions with uncertain malignancy
potential, including NIFTD are defined according to

Table 3. Cytopathological classification according to Bethesda in individual subtypes of borderline tumours (quantitative and percentage distribution)

Bethesda classification

Category I Category IV Category V Category VI

Category Il

Category |

1(2.9%)
NIFTP  WDT-UMP FT-UMP

2(5.7%) 25 (71.4%) 3(8.6%)
NIFTP WDT-UMP FT-UMP  NIFTP WDT-UMP FT-UMP

NIFTP WDT-UMP FT-UMP

4(11.4%)
NIFTP  WDT-UMP FT-UMP

WDT-UMP FT-UMP

NIFTP

2
(66.7%)

0(0%)  1(100%)  0(0%) 0(0%)

(33.3%)

0 (0%) 0 (0%) 2(50%) 2(50%)  0(0%) 0(0%)  2(100%) 4(16%) 4(16%) 17 (68%)

0 (0%)

0 (0%)

non-invasive follicular thyroid neoplasm with papillary-like nuclear features; WDT-UMP — well-differentiated tumour of uncertain malignant potential; FT-UMP — follicular tumour of uncertain malignant potential

NIFTP
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Table 4. Quantitative distribution of borderline tumours according to histopathological classification
Histopathological diagnosis
Histopathology NIFTP WDT-UMP FT-UMP
Number of patients/percentage 7 (20%) 7 (20%) 21 (60%)

NIFTP — non-invasive follicular thyroid neoplasm with papillary-like nuclear features; WDT-UMP — well-differentiated tumour of uncertain malignant potential;

FT-UMP — follicular tumour of uncertain malignant potential

Bethesda most often as lesions with an intermediate
risk of malignancy [14]. This includes category III
(atypia of undetermined significance — AUS, 29.8%),
category IV (follicular neoplasm — FN, 28.0%), and to
a lesser extent, category V (suspicious for malignancy
— SM, 21.2%) and II (benign, — BN, 10.2%). It is
also important to note that category VI (malignant
— ML) can be diagnosed in 8.4% of these lesions,
and non-diagnostic biopsies (category I) occur in 1.8%
of cases. These findings were similarly reflected in 2
subsequent meta-analyses conducted by Bongiovanni
et al. and Ruanpeng et al. [5, 15]. In our study group,
most lesions were classified as category IV according
to Bethesda (71.4%), and fewer tumours were classi-
fied as category II (11.4%) and 111 (5.7%). Three lesions
were assessed as category V (8.6%; there were no
FT-UMP lesions in this group), and one nodule with
category VI (2.9%; histopathologically diagnosed as
NIFTP) (Fig. 4A-B). The obtained data are consistent
with the results of the study published by Ito et al. on
the clinical characteristics of FT-UMP lesions, in which
60% of 339 nodules were classified as Bethesda category
IV after FNA, and only 1% of lesions were classified
as high-risk tutors, category V or VI [16].

Ultrasound examination is the basic tool in the pre-
operative diagnosis of focal lesions of the thyroid
gland. Its limitation is subjectivity and the lack of
a single US feature that would allow the determination
of the risk of malignancy. Based on the literature data,
a significant number of borderline tumours are defined
by ultrasonography as low or intermediate risk [8]. In
the study published by Ito et al., 339 lesions with his-
topathological diagnosis of FT-UMP were analysed,
identifying 232 intermediate-risk tumours (68%), 89
low-risk lesions (26%), and high-risk malignancy in 16
patients (5%) [16]. A much larger number of studies
concern the characteristics of NIFTP tumours, indicat-
ing certain tendencies in ultrasound images in this
group, defining them as well-circumscribed lesions
with smooth margins, round or oval shape, hetero-
geneous echogenicity, with the very rare occurrence
of calcifications and increased mixed type of vascu-
larisation [17-21]. These lesions are usually classified
as low or intermediate risk of malignancy according
to the ATA classification, and as intermediate (TR3)
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or moderate (TR4) risk assessed in ACR-TI-RADS [8, 20,
22, 23]. In the paper published by Song et al. US fea-
tures of 87 NIFTP lesions were assessed, defining them
as solid (81.8%), with increased vascularity (93.8%),
without calcifications (86.5%), hypoechoic (44.9%), or
isoechoic (38, 8%) [18]. In a study by Hahn et al., US
features of NIFTP were compared with the follicular
variant of papillary carcinoma (FVPTC), determin-
ing those more common in NIFTD such as hyper or
isoechogenicity (p = 0.043), well-defined margins
(p = 0.001), or lack of calcifications (p = 0.031) [24].
Moreover, significantly fewer cases of high-risk cat-
egory 5 lesions according to K-TIRADS in the NIFTP
group were observed [24]. Subsequent studies iden-
tified certain trends in US images in the group of
NIFTP lesions, including iso- or hyperechogenicity,
smooth margins, peripheral or central vascular pat-
tern, and lack of calcifications [19, 25]. In our study,
we also observed reproducible ultrasound features for
borderline lesions of NIFTE, FT-UME, and WDT-UME,
which is consistent with the literature data. Among
the dominant features, we noted solid lesion struc-
ture (77.1%), oval shape (94.2%), parallel orientation
(94.2%), well-defined margins (74.2%), and mixed vas-
cular pattern (85.7%), including increased vascularity
(31.4%) and disordered pattern (45.7%). Most lesions
were determined based on the EU-TIRADS-PL scale
as low or intermediate risk (TR3 37.2% and TR4 42.8%,
respectively). Noteworthy is the fact that 7 nodules
(20%) with a high risk of malignancy (TR5) were
identified. In this group, there were thyroid le-
sions diagnosed as NIFTP (n = 2), FT-UMP (n=4),
and WDT-UMP (n=1), with a maximum dimension
between 8.5 and 34 mm in women aged 3148 years.
Among the US features of increased malignancy risk
in this group, markedly hypoechogenicity (n = 4/7),
non-parallel orientation (n = 2/7), irregular margins
(n = 2/7), disordered distribution of vessels (n = 3/7),
increased vascularity (n=1/7), and stiffness in grade
4 according to the Asteria scale in SE (n = 1) were
observed. Based on the Polish guidelines, the use of
elastography (both SE, and shear wave elastography
— SWE) is not required for the routine assessment
of thyroid lesions, but it is recommended to use in
the qualification for FNA and further follow-up [9].
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Figure 4A-C. A 60-year-old patient — a thyroid lesion of the right thyroid lobe: solid-fluid, hypoechoic, with irregular margins,
in the CEUS examination - contrast enhancement from the periphery (A), with intensity comparable to the surrounding
parenchyma and heterogeneous (B), with a fast wash-out phase (C), EU-TIRADS-PL 5, fine needle aspiration biopsy (FNA)
— category 1I according to Bethesda, result of histopathological examination: follicular tumour of uncertain malignant

potential (FT-UMP)
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A similar position is taken by European Federation
of Societies for Ultrasound in Medicine and Biology
(EFSUMB) in the 2018 guidelines [26]. So far, there
are not enough studies on the use of elastography
in the differential diagnosis of borderline lesions.
However, in the study of Garino et al., a significant
usefulness of the use of semi-qualitative assessment
using SE of thyroid nodules with an intermediate risk
of malignancy, based on the cytopathological result,
was found to be significant [27]. Moreover, in another
original paper, the clinical utility of the implemen-
tation of SE in the differential diagnosis of lesions
assessed as category III according to Bethesda was
evaluated [28]. In our study, borderline lesions were
also subjected the assessment in SE using the Asteria
scale. The majority of nodules were characterised
by partial stiffness in Asteria grades 2 (45.7%) and 3
(31.4%), and only 3 tumours were assessed with com-
plete lack of elasticity (Asteria grade 4; 8.5%). Further
studies on the assessment of borderline tumours in SE
and SWE should be performed, with the possibility
of implementing this method in the EU-TIRADS-PL
classifier in the future.

Currently, new diagnostic methods such as CEUS
are being considered to optimise ultrasound images
of thyroid lesions. This method is not recommended
for routine clinical use, while the EFSUMB guidelines
from 2017 indicate the possibility of using it in the dif-
ferential diagnosis of thyroid nodules [29]. The available
data indicates a very high accuracy of CEUS, which is
the subject of many studies conducted on almost all con-
tinents [29]. Despite the lack of standardised contrast
patterns in the CEUS examination, both in qualitative
and quantitative assessment, the guidelines indicate
2 main features that may be predictors of a malignant
lesion, such as heterogeneous and hypointense con-
trast enhancement, and ring enhancement as a strong
predictor of benign tumours [29]. Since 2017, many
papers have been published on the use of CEUS in
the diagnosis of thyroid cancer. In a meta-analysis by
Trimboli et al., covering 14 studies with a total of 1515
tumours, CEUS was found to have high sensitivity
and specificity in the differential diagnosis of thyroid
lesions [85% (95% CI: 83-88) vs. 82% (95% CI177-87%)]
[30]. Moreover, in the study of Xu et al., several CEUS
contrast features as predictors of thyroid cancer were
distinguished, including heterogeneous enhancement
(88.4%), with irregular shape (78.3), ill-defined mar-
gins (83.3%), and slow wash-in phase (74.8%) [31].
Many studies indicate that the combination of diag-
nostic methods, such as the assessment of lesions in
B-mode US with the use of elastography and CEUS,
significantly increase the sensitivity and specificity of
ultrasound in the differential diagnosis of thyroid nod-
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ules [32]. So far, there are no studies on the possibility
of differential diagnosis of borderline lesions such as
NIFTPE FT-UME or WDT-UMP In our study group, in
a significant number of patients, we used CEUS with
the qualitative assessment of contrast patterns, both in
real-time and in retrospective assessment, with the par-
ticipation of 2 experienced radiologists. Several features
dominant in borderline lesions were identified, includ-
ing contrast enhancement of intensity comparable to
that of the surrounding thyroid parenchyma (66.6%),
heterogeneous (61.9%), diffuse (57.1%), or centripetal
(42, 8%), with a rate of contrast wash-in and wash-out
comparable to the parenchyma (42.8% and 52.3%, re-
spectively). It is noteworthy that a ring enhancement,
as a predictor of benign nodules, was found only in
2 cases, while other features that may be evidence
against malignancy, such as hyperenhancement or
fast wash-in and slow wash-out phase, were found in,
respectively, 28.5%, 33.3%, and 14.2% of nodules. It is
necessary to continue studies on a more representative
group assessing the use of CEUS in the diagnosis of
low-risk neoplasms to determine the contrast patterns
that might differentiate borderline tumours from ma-
lignant and benign thyroid lesions.

In the absence of an ultrasound consensus for
tumours of uncertain malignancy potential, the issue
of the use of molecular tests in this group remains
the subject of numerous studies. The concept of
low-risk neoplasm is confirmed by the common occur-
rence of molecular agents characteristic of both benign
and malignant lesions, although one of the features,
which is the presence of the BRAF V600OE mutation, is
an exclusion criterion for the diagnosis of NIFTP [33].
The usefulness of immunohistochemical or molecular
assessment of borderline tumours remains the subject
of ongoing multicentre studies.

One of the limitations of the study is the lack of
a representative group of patients diagnosed with
borderline thyroid tumours. Moreover, it is necessary
to continue a prospective study in order to observe pa-
tients postoperatively in terms of the metastatic disease
and make the correlation of ultrasound features of thy-
roid tumours with their malignant potential. The main
advantage of the study is the fact that the diagnosis of
thyroid nodules was performed by experienced ultra-
sonographers and pathologists in one reference centre.
Secondly, the authors used new diagnostic methods,
that allow the optimisation of ultrasound images of thy-
roid lesions, including contrast-enhanced ultrasound.
The presented preliminary results of the assessment of
low-risk thyroid tumours are consistent with the litera-
ture data, and the authors plan to continue the study
with the participation of a more representative group
of patients diagnosed in the clinic.
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Conclusions

Our study demonstrates that lesions with uncertain ma-
lignant potential tend to exhibit features associated
with low to intermediate malignancy risk, according
to EU-TIRADS-PL classification. This observation is
crucial for guiding biopsy decisions and determining
observation strategies. The majority of our cytopatho-
logical assessments fell within Bethesda IV category,
underscoring the need for vigilant follow-up at special-
ised centres. Notably, low-risk tumours such as NIFTE,
FT-UME and WDT-UMP from our study cohort neces-
sitate meticulous post-surgical monitoring because
they present a risk of recurrence and metastasis, setting
them apart from benign thyroid lesions. Future research
should explore the potential of emerging technologies,
including elastography and CEUS, to enhance the dif-
ferentiation of these low-risk neoplasms from other
thyroid lesions.
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