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Abstract

Introduction: Although the role of the thyroid ultrasound is well established in the initial thyroid nodule work up, it is still equivocal
whether the thyroid ultrasound pattern could have an impact on refining malignancy risk after an indeterminate cytopathology result.
We aim to assess the possible supportive role of the thyroid nodule ultrasound malignancy risk features listed in the Polish guidelines
when a biopsy result is indeterminate.

Material and methods: We retrospectively reviewed thyroid ultrasound scans from 175 adult patients with thyroid nodules and inde-
terminate cytopathology results, who underwent thyroid surgery. Sonographic malignancy risk features were reported in accordance
with the guidelines of the Polish National Societies Diagnostics and Treatment of Thyroid Carcinoma and included the following: solid
structure, hypoechogenicity, microcalcifications, taller than wide shape, irregular margins, features of extrathyroidal expansion, suspi-
cious cervical lymph nodes.

Results: The malignancy risk in relevant cytological categories, estimated on the basis of histological verification, was 10.9% for Bethesda
III category, 12.1% for Bethesda IV, and 71.4% for Bethesda V. The predominant type of thyroid malignancy was papillary thyroid carci-
noma (79%). Thyroid nodules sonographic malignancy risk features provided high specificity but low sensitivity in selected groups of
indeterminate thyroid nodules. Microcalcifications was the only characteristic that solely had a clinically relevant positive likelihood ratio
(> 10) to suggest malignancy in the analysed cohort, but it was not observed in thyroid nodules eventually verified as follicular thyroid
carcinoma. An accumulation of more than one sonographic risk feature yielded significant increase in malignancy risk only in Bethesda
V category thyroid nodules.

Conclusions: The impact of sonographic malignancy risk features on refining post-biopsy probability of thyroid cancer in thyroid nodule
with indeterminate cytopathology, may be inadequate to sort patients (without any doubt) between those who require thyroid surgery
and those who only require surveillance. There is an urgent need to search for new tools in the diagnostics of indeterminate thyroid
nodules and to standardize thyroid ultrasound reports. (Endokrynol Pol 2022; 73 (2): 316-324)
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Introduction

Ultrasonography of the thyroid nodules has made
a huge progress from the late 1970s, when it served only
as a tool to identify, localize, and measure focal thyroid
lesions, to the present day, when it is used as an easily
accessible, non-invasive tool to predict the probability
of malignancy in thyroid nodules and triage thyroid
nodules for further management, i.e. fine needle aspira-

tion biopsy (FNAB) [1-5]. In 2002 Kim et al. reported 4
ultrasound malignancy attributes: microcalcifications,
irregular margins, marked hypoechogenicity, and taller
than wide shape, which, with an accuracy 72.9-77.4% of
each sign, differentiated malignant from benign thyroid
nodules [6]. Since then, many studies have analysed the
diagnostic performance of these and other sonographic
malignancy risk features, noting their high specificity
but rather low sensitivity [7]. This stimulated research-
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ers to create systems of ultrasound risk stratification in
thyroid nodules, based on matching specific ultrasound
patterns to the expected risk of malignancy, as a guide
for thyroid nodule triage for surveillance or FNAB.
Some of these systems were named with the acronym
TIRADS (thyroid imaging reporting and data system),
and some were constructed as guidelines. Although,
the diagnostic performance of the different thyroid
ultrasound risk stratification systems varies between
studies, some suggest that discrepancies are mostly
influenced by the various size thresholds proposed for
biopsy referral [8-11]. Unfortunately, the multiplicity of
systems impedes universal use worldwide.

To the authors’ knowledge, none of the published
thyroid ultrasound risk stratification systems is widely
implemented in Poland. In the recommendations of the
Polish National Societies Diagnostics and Treatment of
Thyroid Carcinoma, none of the systems is imposed
and sonographic features of increased malignancy
risk are listed as single characteristics, which should
be taken under consideration when managing patients
with thyroid nodules [12]. However, it should be noted,
that these features coincide with the sonographic risk
features listed in the highest risk categories of different
ultrasound systems.

Although the role of thyroid ultrasound is well
established in initial thyroid nodule work up, it is still
equivocal whether the thyroid ultrasound pattern
could have an impact on refining the malignancy
risk after FNAB with an indeterminate result. Ac-
cording to the widely accepted Bethesda System for
Reporting Thyroid Cytopathology, the indeterminate
cytopathology results contain Bethesda III category
— atypia of undetermined significance/follicular lesion
of undetermined significance (AUS/FLUS), Bethesda
IV category — follicular neoplasm/suspicious for fol-
licular neoplasms (FN/SFN), and Bethesda V category
— suspicious for malignancy (SM). The indetermined
character of the aforementioned categories results
from the wide range of malignancy risk assigned to
them, being not low enough to just ignore or not high
enough to strongly recommend surgery, especially in
the AUS/FLUS category, in which it ranges from 6 to
30%, and in the FN/SEN category with 10% to 40%. The
estimated risk for the SM category is higher, ranging
from 45% to 75%, being high enough to refer a patient
for surgery, although the extent of surgery may remain
debatable [13].

Obviously, management of thyroid nodules with
indeterminate cytopathology should be a continuous
pathway of diagnostic steps, playing a supportive role
in malignancy risk stratification. A thorough investiga-
tion of the patient’s medical history and a careful search
for symptoms, which may indicate thyroid malignancy

and the ultrasonographic assessment of the neck area,
are not to be overestimated. Nevertheless, in the era of
“thyroid incidentaloma epidemic” we must face the pa-
tients usually with no complaints and no positive family
history. Furthermore, data regarding supportive role of
ultrasound pattern in the aforementioned clinical situ-
ation are divergent. Recently a comprehensive study
from another Polish centre, appraising the diagnostic
performance of 6 different TIRADS in a subgroup of
540 cytologically indeterminate thyroid nodules in the
Polish population, showed a limited role of ultrasound
risk stratification systems in this particular group of
thyroid nodules [14].

In our analysis, we aimed to assess the possible sup-
portive role of thyroid nodule ultrasound malignancy
risk features listed in the Polish recommendations,
when the FNAB result is indeterminate. Our attempt
focused on determining the extent to which the sono-
graphic risk characteristics, found in cytologically
indeterminate thyroid nodules, may dispel uncertainty
about malignancy risk and influence further manage-
ment in this group of patients.

Material and methods

We retrospectively reviewed thyroid ultrasound imaging from
175 adult patients with 175 thyroid nodules, who underwent fine
needle aspiration thyroid biopsy, as part of the project STRATEG-
MED2/267398/4/NCBR/2015 between 2014 and 2016, with inde-
terminate cytopathology result falling in one of three categories:
Bethesda III (AUS/FLUS), Bethesda IV (SFN/EN), or Bethesda V cat-
egory (SM), who underwent thyroid surgery. All patients provided
informed consent. The project was approved by the Local Bioethical
Commission. The analysed cohort was part of the larger series of
thyroid nodules previously analysed by the authors [submitted].
Fine needle aspiration biopsies of thyroid nodules were performed
using capillary ultrasound-guided technique with 25-27-gauge
needle, by an experienced pathologist. The cytopathology results
were classified accordingly to the Bethesda System for Reporting
Thyroid Cytopathology and confirmed by 2 independent patholo-
gists. The AUS/FLUS diagnosis in the analysis herein was always
the result of repeated biopsy.

The clinical decision to refer a patient for surgery was made by
the attending physician according to the clinical circumstances.
The final diagnosis was determined on the basis of the histo-
pathological analysis, obtained after thyroid surgical procedure,
performed in our Institute or in external hospitals. 122 patients
were operated on at our Institute. In 25 of 53 surgeries performed
in external centres, histological analysis of our pathologists was
available, encompassing all malignant lesions. Hence, the central
histopathological analysis from our institute was available for 147
(84%) postoperative specimens. Each histopathology report was
matched to a cytopathology one, to verify the location and character
of the index thyroid nodule.

The ultrasound features of thyroid nodules were reviewed retro-
spectively by one experienced endocrinologist on the basis of the
description and digital image, if available, of the last ultrasound scan
preceding the fine needle aspiration biopsy. The ultrasound was
performed using a Philips HDI 5000 Ultrasound System (Philips
Healthcare, Netherlands) with a linear 5-12 mHz probe or Samsung
Medison HS70A (Samsung Healthcare, South Korea) with a linear
3-12mHz probe, in real time, by an endocrinologist or a radiologist
trained in thyroid ultrasound.
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Sonographic malignancy risk features were reported for each
index thyroid nodule, in accordance with the recommendations
of the Polish National Societies Diagnostics and Treatment of
Thyroid Carcinoma, and it included the following: solid structure,
hypoechogenicity, microcalcifications, taller than wide shape (as-
suming ratio of height to width above 1.0 as positive), irregular
margins, features of extrathyroidal expansion, and suspicious
cervical lymph nodes. Regarding the inconsistency in available
descriptions, thyroid nodule vascularity was not assessed in the
analysis herein.

Statistical analysis

Categorical variables were summarized as frequencies and percent-
ages unless otherwise stated. Pairwise comparisons between patient
subgroups were performed by Fisher’s exact test for nominal
variables. For continuous variables comparisons between 2 groups
were made using the Wilcoxon rank sum test, and for more than
2 patient subgroups we used the Kruskal-Wallis H test. Effect size
was assessed with odds ratio and proportion difference. All analyses
were performed using R environment for statistical computing
version 4.0.3 “Bunny-Wunnies Freak Out” released on 10 October

Table 1. Cohort characteristics

2020 (R Foundation for Statistical Computing, Vienna, Austria).
We considered a 2-sided p-value < 0.05 as statistically significant.

Results

The analysis included 175 adult patients with 175
thyroid nodules with indeterminate cytopathology,
46 nodules in Bethesda III category, 66 in Bethesda
IV category, and 63 in Bethesda V category (Tab. 1).
The median patient’s age was 52 years with female
preponderance (86%). Patients from the Bethesda V
cohort were significantly younger. Only 6.3% of pa-
tients presented with symptoms, and in 3.4% of them
clinical risk factors were present. The median nodule
size in the whole group was 16 mm. Thyroid nodules
in the Bethesda V category were significantly smaller
than in the Bethesda IIl and IV category. All analysed

All Bethesda Ill

Bethesda IV Bethesda V

(n = 175) (n = 46) (n = 66) (n = 63) p value
Age
Median [years] 52 57 49 0.010
IQR 41.5-63.0 46.0-58.7 45.0-67.0 35.0-59.0
Gender

150 (85.7%) 39 (84.8%) 59 (89.4%) 52 (82.5%)
Female [no. (%)] 0.540

25 (14.3%) 7(15.2%) 7(10.6%) 11 (17.5%)
Male [no. (%)]
Clinical risk factors [no. of patients] 6 (3.4%) 1(2.2%) 2 (3.0%) 3(4.8%) 0.769
Symptoms [no. of patients] 11 (6.3%) 4 (8.7%) 4 (6.1%) 3(4.8%) 0.679
Nodule size
Median [mm] 16 18 13
IQR 11.0-27.0 13.2-29.7 11.0-27.0 10.0-22.5
< 10mm [no. (%)] 41 (23.4%) 6 (13.0%) 15 (22.7%) 20 (31.7%) 0.034
11-20 mm [no. (%)] 72 (41.1%) 20 (43.5%) 26 (39.4%) 26 (41.3%)
21-39 mm [no. (%)] 45 (25.7%) 14 (30.5%) 20 (30.3%) 11 (17.5%)
> 40 mm [no. (%)] 17 (9.7%) 6 (13.0%) 5(7.6%) 6 (9.5%)
Sonographic features
[nodules no. (%)]
Hypoechogenicity 114 (65.1%) 27 (58.7%) 46 (69.7%) 41 (65.1%) 0.500
Microcalcifications 7 (4%) 1(2.2%) 0(0.0%) 6 (9.5%) 0.013
Taller than wide shape 17 (9.7%) 1(2.2%) 10 (15.2%) 6 (9.5%) 0.069
Irregular margins 19 (10.9%) 2 (4.3%) 3 (4.5%) 14 (22.2%) 0.002
Extrathyroidal extension 0(0.0%) 0(0.0%) 0(0.0%) 0(0.0%) 1.000
Suspicious cervical lymph nodes 1(0.6%) 0(0.0%) 0(0.0%) 1(1.6%) 0.623
Solidity 175 (100%) 46 (100%) 66 (100%) 63 (100%) 1.000
Malignant thyroid nodules [no. (%)/ 58 (33.1%) 5(10.9%) 8(12.1%) 45 (71.4%) < 0.001
Malignant histology subtypes
[no. (%of malignant)] 0.003
Papillary thyroid cancer 46 (79.3%) 4 40

—
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All Bethesda Il Bethesda IV Bethesda V

(n = 175) (n = 46) (n = 66) (n = 63) pvalue
Follicular thyroid cancer 6 (10.3%) 2 4 0
Others: < 0.001
Poorly differentiated thyroid cancer 2 (3.4%) 0 0 2 1.000
Medullary thyroid cancer 3(5.2%) 1 0 2 0.283
Thyroid lymphoma 1(1.7%) 0 0 1 1.000
Benign thyroid nodules [no. (%)] 117 (66.9%) 41 (89.1%) 58 (87.9%) 18 (28.6%) < 0.001
Benign histology subtypes
[no. (% of benign)]
Nodular hyperplasia 62 (53.0%) 27 23 12 0.018
Follicular adenoma 47 (40.2%) 12 31 4 0.014
Trabecular hyalinizing tumour 4 (3.4%) 0 2 2 0.102
FTUMP 2(1.7%) 1 1 0 1.000
NIFTP 1(0.9%) 1 0 0 0.504
Thyroiditis 1(0.9%) 0 1 0 1.000

IQR — interquartile rate; FTUMP — follicular tumour of uncertain malignant potential;

nodules were solid on ultrasound examination. The
majority of nodules were hypoechoic (65.1%). There
were no features of extrathyroidal extension in the
analysed thyroid nodules. In one case suspicious cer-
vical lymph nodes were reported. Microcalcifications
were observed in 7 nodules (6.0%), taller than wide
shape in 17 nodules (9.7%), and irregular margins in
19 nodules (10.9%). Microcalcification and irregular
margins were seen significantly more often in the
Bethesda V cohort. Histological analysis identified
58 (33.1%) malignant lesions. The malignancy risk
in relevant cytological categories, estimated on the
basis of histological verification was 10.9% for the
Bethesda III category, 12.1% for Bethesda IV, and
71.4% for Bethesda V. The predominant type of thy-
roid malignancy was papillary thyroid cancer (79%),
with most cases (87%) in the group of Bethesda V
category. Concurrently, papillary thyroid carcinoma
accounted for 40% of all malignancies in Bethesda III
category, for 50% in Bethesda IV category, and for 89%
in Bethesda V. Whereas follicular thyroid carcinoma
was diagnosed in 10% of malignant thyroid nodules
with all cases preoperatively assigned to cytological
categories Bethesda Il and IV exclusively. The remain-
ing 10% of malignancies included medullary thyroid
carcinoma, poorly differentiated thyroid carcinoma,
and lymphoma. Among benign nodules, besides
nodular hyperplasia, follicular adenoma was the most
prevalent diagnosis, accounting for about 40% of all
benign lesion.

The comparative characteristics of benign and ma-
lignant thyroid lesions are shown in Table 2. Patients

NIFTP — noninvasive follicular tumour with papillary-like nuclear features

with malignant thyroid nodules were significantly
younger and the median diameter of malignant le-
sions was significantly smaller. Microcalcifications and
irregular margins were seen significantly more often
in the cohort of malignant thyroid nodules. Simulta-
neously, it is worth noting that these 2 features were
not observed in the follicular thyroid carcinoma, and
the microcalcifications were absent in the cohort of
the follicular variant of papillary thyroid carcinoma.
The prevalence of sonographic risk features regard-
ing the type of thyroid cancer is depicted in Figure 1.
Nevertheless, the observed differences between
papillary thyroid carcinoma, its classic and follicular
variants, and follicular carcinoma did not reach sta-
tistical significance.

The diagnostic performance of singular ultrasono-
graphic risk features is shown in Table 3. Taller than
wide shape, microcalcifications, and irregular margins
yielded high specificity of more than 90% with simulta-
neously very low sensitivity. Hypoechogenicity showed
sensitivity of about 70% with specificity slightly below
40%. The highest odds ratio and positive likelihood
ratio were observed for microcalcifications, with scores
of 13.38 and 12.1, respectively. Lower values were
observed for irregular margins: respectively, 5.34 and
4.37. The odds ratio and positive likelihood ratio for
hypoechogenicity were around 1.0.

Assuming the pre-test probability of malignancy
in thyroid nodules with indeterminate cytopathol-
ogy result as 10.9% for Bethesda III category, 12.1%
for Bethesda IV category, and 71.4% for Bethesda V
category, as calculated from histology outcomes, we
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Table 2. Comparative characteristics between benign and malignant thyroid nodules (Note: row percentages are shown)

Benign nodule

Malignant nodule

(n=117) (n = 58) p value
Median age [years] 54 475
IQR 45.0-63.0 35.25-60.5 0.029
Gender
Females [no. (%)] 100 (66.7%) 50 (33.3%) 1
Males [no. (%)] 17 (68%) 8 (32%)
Clinical risk factors [no. of patients (%)] 3(50%) 3 (50%) 0.399
Symptoms [no. of patients (%)] 7 (63.6%) 4 (36.4%) 1
Median nodule size [mm] 18 14
IOR 12.0-28.0 10-22.75 004
Bethesda IIl [no. (%)] 41 (89.1%) 5(10.8%)
Bethesda IV [no. (%)] 58 (87.9%) 8(12.1%) < 0.001
Bethesda V [no. (%)] 18 (28.6%) 45 (71.4%)
Solid structure [no. (%)] 117 (66.9%) 58 (33.1%) 1.000
Hypoechogenicity [no. (%)] 74 (64.9%) 40 (35.1%) 0.503
Microcalcifications [no. (%)] 1(14.3%) 6 (85.7%) 0.006
Taller than wide shape [no. (%)] 8 (47.1%) 9 (52.9%) 0.101
Irregular margins [no. (%)] 6 13 0.001
Extrathyroidal extension [no. (%)] 0 0 1.000
Suspicious cervical lymph nodes [no. (%)] 0(0%) 1(100%) 0.331
QR — interquartile rate
100
90 83
80

70

Percent (%)

Il Hypoechogenicity

79
70 70
60
50 50
40 38
30 26
20
20
13 13 ( 14
10 7
: o o B o

PTC all types PTC classic

I Microcalcifications

FV PTC FTC

[ Taller than wide Irregular margins

Figure 1. Comparison of ultrasonographic malignancy risk features among classic variants of papillary thyroid carcinoma, follicular
variant of papillary thyroid carcinoma, and follicular thyroid carcinoma. PTC — papillary thyroid carcinoma; FV — follicular variant;

FTC — follicular thyroid carcinoma

analysed how identification of one or more additional
sonographic risk features in solid thyroid nodules
would modify the estimated malignancy risk (Tab. 4).
Only in Bethesda V category of thyroid nodules, the
cumulation of more than one sonographic risk feature
yielded a significantly increased risk of malignancy. In
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Bethesda IV category, we observed a rise in the esti-
mated risk of malignancy, in line with the increase in
the number of sonographic risk features but without
statistical significance. In Bethesda III category there
was no solid thyroid nodule with more than one sono-
graphic risk feature apart from solid structure.
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Table 3. Diagnostic performance of single ultrasonographic malignancy risk features in thyroid nodules with indeterminate

cytopathology
Taller than wide shape Irregular margins Microcalcifications Hypoechogenicity

Sensitivity 15.52% 22.41% 10.34% 68.97%
95% CI 7.35-27.42% 12.51-35.27% 3.89-21.17% 55.46-80.46%
Specificity 93.16% 94.87% 99.15% 36.75%
95% ClI 86.97-97.00% 89.17-98.10% 95.33-99.98% 28.03-46.16%
PPV 52.94% 68.42% 85.71% 35.09%
95% ClI 27.81-77.02% 43.45-87.42% 42.13-99.64% 26.38-44.59%
NPV 68.99% 71.15% 69.04% 70.49%
95% ClI 61.15-76.10% 63.37-78.12% 61.47-75.94% 57.43-81.48%
0dds ratio 2.50 5.34 13.38 1.29
95% Cl 0.91-6.87 1.91-14.93 1.57-114.00 0.66-2.53
Likelihood ratio+ 2.27 4.37 12.10 1.09
95% Cl 0.92-5.58 1.75-10.91 1.49-98.20 0.87-1.36

Cl — confidence interval; PPV — positive predictive value; NPV — negative predictive value

Table 4. Risk of malignancy in particular cytological categories according to the presence of ultrasonographic malignancy

risk features
Risk of malignancy Solid structure Solid structure Solid structure Solid structure
estimated on FNAB  with no other risk with one risk with two risk with three or p-value
result feature feature features more risk features
Bethesda Il 5/46 2/18 3/25 0/3
- 1.000
(n = 46) 10.9% 11.1% 12% 0%
Bethesda IV 8/66 2/18 3/37 3/11
- 0.252
(n = 66) 12.1% 11.1% 8.1% 21.3%
Bethesda V 45/63 14/21 13/24 13/13 5/5
0.008
(n=83) 71.4% 66.7% 54.2% 100% 100%
Discussion malignancy risk features, microcalcifications were the

The group of patients with indeterminate results of
fine needle aspiration thyroid biopsy is the most chal-
lenging in clinical practice. Realizing that a lot of these
thyroid lesions prove to be benign after histopathologi-
cal analysis, guiding directly to surgery will expose the
patient to possible life-long complications dealing with
eventually benign lesion, which probably would never
have any impact on patient’s morbidity. On the other
hand, leaving indetermined thyroid nodules for surveil-
lance may cause fear of failing to omit clinically signifi-
cant thyroid malignancies. This cumbersome clinical
situation may become a problem even for experienced
clinicians. Unfortunately, our analysis suggests that the
supportive role of sonographic malignancy risk features
is suboptimal in refining malignancy risk, estimated
due to an indeterminate cytopathology result, and it
may be insufficient to drive clinical decision-making for
further management. Among the analysed ultrasound

only characteristics that achieved a clinically relevant
positive likelihood ratio (> 10) to suggest malignancy
in the analysed cohort. Although we observed an odds
ratio of 13.38 for microcalcifications and 5.34 for irregu-
lar margins, no microcalcifications or irregular margins
were observed in indeterminate thyroid nodules, even-
tually verified as follicular thyroid carcinoma. Although
differences in the frequency of sonographic risk features
occur between papillary thyroid carcinoma classic and
follicular variants and follicular carcinoma, it did not
reach statistical significance in our study, which may
be due to the relatively low number of malignant thy-
roid nodules in the analysed cohort. According to the
literature data, follicular thyroid carcinoma frequently
corresponds, in ultrasound assessment, to low-risk pat-
terns without well-known ultrasound risk features [15,
16]. Moreover, a lot of studies assessing the thyroid ul-
trasound risk stratification systems exclude cytologically
indeterminate thyroid nodules, which results in lower
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prevalence of follicular thyroid carcinoma [17]. In our
analysis, follicular thyroid carcinoma was exclusively
within the Bethesda III and IV groups and accounted
for, respectively, 40 and 50% of all malignancies in these
categories, as well as for 10% of all malignancies in the
whole cohort. By comparison, in one of the studies on
unselected thyroid nodules the prevalence of follicu-
lar thyroid carcinoma did not exceed 6.0% [18]. In the
metanalysis of Brito et al., the type of thyroid cancer
influenced the diagnostic odds ratio for echogenic
features of the thyroid nodules; in studies in which
more than 90% of cancers were papillary, the OR was
higher in comparison to studies in which less than 90%
of cancers were papillary. Moreover, they demonstrated
the poorer diagnostic performance of sonographic risk
features in the subgroup of exclusively indeterminate
thyroid nodules as compared to the unselected ones
[19]. Likewise, Remonti et al. in their metanalysis
showed a positive likelihood ratio of 3.26 for microcal-
cifications and 1.66 for hypoechogenicity in unselected
thyroid nodules with significant decline to 2.52 for
microcalcifications and to 1.12 for hypoechogenicity in
indeterminate thyroid nodules [20].

In our study, the highest odds ratio and positive
likelihood ratio were observed for microcalcifications,
contrary to the aforementioned meta-analyses of un-
selected thyroid nodules, in which taller than wide
shape was the most robust malignancy risk feature with
odds ratio of above 10.0 and positive likelihood ratio of
about 8.0. In our analysis, the feature “taller than wide
shape” was not as clinically significant with OR = 2.5
(95% CI: 0.91-6.87). This might be due to the specified
selected group of exclusively indeterminate thyroid
nodules in our analysis. Similarly in the meta-analysis
of Borowczyk et al., concerning only thyroid follicular
neoplasms, taller than wide shape did not play an im-
portant role in the case of follicular thyroid carcinoma,
with OR 2.73 (95% CI, 1.02-5.86) [21]. The assumed
definition of this particular sonographic feature, i.e.
an excess of anteroposterior diameter (AP) in relation
to transverse (T) diameter, without specifying any
minimum magnitude, may also be relevant. If so, even
an excess of 1 mm could constitute a positive result.
The intra- and interobserver variability in reporting
thyroid nodule diameters seen in the literature might
be a crucial issue in these circumstances [22]. In the
report by Grani G. et al., application of the definition of
taller than wide shape as the AP/T > 1.2 contributed to
the increased odds ratio of this sonographic feature, as
compared to the definition applied in our analysis [23].

In our study, microcalcifications, irregular margins,
and taller than wide shape yielded a high specificity
above 90% but with a relatively low sensitivity of below
30%. In the meta-analysis of Remonti et al., including
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unselected thyroid nodules, the authors reported also
a high specificity of these sonographic malignancy risk
features of above 80% with sensitivity as low as 26.7%
for taler than wide shape, 39.5% for macrocalcifications
as well as 50.5% for irregular margins [20]. These results
indicate that the presence of some sonographic risk
features identifies thyroid nodules with increased risk of
malignancy, but none of the sonographic characteristics
in isolation is capable to sufficiently diagnose malig-
nancy, especially in indeterminate thyroid nodules. The
idea of the malignancy risk increasing with the increase
in the number of sonographic features was applied in
a risk stratification system named Kwak-TIRADS pub-
lished in 2011 [24]. Conducted by Migda et al., a meta-
nalysis on the use of Kwak-TIRADS for the diagnostic
assessment of indeterminate nodules showed that the
cut-off point between risk category 4a, corresponding
to the presence of one risk feature, and 4b, denoting
2risk features, was characterised by increased specificity
but decreased sensitivity compared with the cut-off in
which a single risk feature was regarded as a positive
test [25]. In our analysis, we observed an increase in
malignancy risk in line with an increasing number of
sonographic features in Bethesda IV and V categories,
but the rise was statistically significant only in the
Bethesda V category. We did not observe accumulation
of more than one sonographic risk feature in Bethesda
III category thyroid nodules.

Due to continued implementation of new thyroid
ultrasound stratifications systems, for about the last
10 years we have observed a rising number of reports
investigating the dilemma of their supportive role in
the management of thyroid nodules with indeterminate
cytopathology. Stowinska Klencka et al. assessed the
diagnostic performance of 6 TIRADS in 540 cytologically
equivocal thyroid nodules in the Polish population.
In the mentioned report, only the assignment of the
thyroid nodule to the highest risk TIRADS category
increased the estimated malignancy risk, but signifi-
cant differences were observed only in the Bethesda
III category [14].

Drawing unequivocal conclusions from studies is
hampered by differences in used methods and esti-
mated risk of malignancy in indeterminate thyroid
nodules in different populations. Undoubtedly, the
limitations of our analysis also imply the need for
careful drawing of conclusions. In our study ultra-
sound examination preceding FNAB was done by
several endocrinologists and radiologists, and we did
not explore the interobserver variability. Existing data
indicate possible substantial interobserver variation
in the assessment and reporting of some ultrasound
features and patterns [26,27]. Thus, the risk of misclas-
sifying the sonographic features must be taken under
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consideration. Moreover, cytopathology analyses were
conducted by experienced pathologists from a highly
specialized centre, which does not reflect everyday
clinical practice. According to the report of Cibas et al.,
interobserver concordance between local and central
pathologists was the lowest in Bethesda IIl and V cat-
egory — 34.9% and 36.8%, respectively [28]. Further-
more AUS/FLUS diagnosis in the analysis herein was
the result of repeated FNAB, which might influence
the decision about referring patients for surgery and
modifying the final risk of malignancy assigned to this
category when estimated exclusively upon histologic
reports. In addition, the low malignancy rates, espe-
cially in Bethesda III and IV categories, observed in
our cohort resultin alow number of malignant lesions,
in particular follicular thyroid carcinoma, which may
contribute to underpowered conclusions. Finally, a no-
table limitation is the retrospective nature of the study.

The role of thyroid ultrasound in the initial thyroid
nodule work up is well established and was thoroughly
assessed by other Polish centres experienced in this field
[29-32]. Our aim was to establish the role of ultrasound
features after fine needle aspiration biopsy, when its
result is indeterminate. The presented results indicate
that the impact of sonographic malignancy risk features
on refining the post-biopsy probability of thyroid cancer
in thyroid nodules with indeterminate cytopathology
may be not sufficiently robust. Undoubtedly, there is
an urgent need for additional tools in the diagnostic
work up of indeterminate thyroid nodules in Polish
clinical practice. Reports concerning the use of molecu-
lar tests in the diagnostic pathway are encouraging [32,
33]. Unfortunately, the use of commercially available
ones, mainly created in the United States, is limited
by extremely high costs. Studies conducted in Poland
regarding the diagnostic performance of molecular tests
in indeterminate thyroid nodules are currently limited
to clinical trials and single-centre studies, but this might
be the first step to their use in everyday practice [34, 35].

Conclusions

Single sonographic malignancy risk features provide
high specificity but low sensitivity in the selected group
of indeterminate thyroid nodules. Follicular thyroid car-
cinoma, which often preoperatively falls in indetermi-
nate cytological categories, may present an ultrasound
pattern without known risk characteristics. The impact
of sonographic malignancy risk features on refining
post-biopsy probability of thyroid cancer in thyroid
nodules with indeterminate cytopathology is not suf-
ficient to classify patients as those requiring thyroid
surgery and those who may only require surveillance.
There is an urgent need to find new diagnostic tools

in indeterminate thyroid nodules and to standardize
thyroid ultrasound reports.
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