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Abstract
Purpose: Ultrasonography is the primary diagnostic tool for evaluating thyroid nodules. The Thyroid Imaging Report-
ing & Data System (TIRADS) aims to standardise assessment and reduce fine-needle aspiration biopsies through risk 
stratification. This pilot study examined knowledge and utilisation of TIRADS among Polish physicians, their per-
ception of the usefulness of TIRADS application and the extent of knowledge of individual nodule features included.

Material and methods: An internet-based questionnaire about TIRADS use in clinical practice was sent out to Polish 
Ultrasound Society members. Information on the responder’s experience with thyroid ultrasound and knowledge 
and use of TIRADS was assessed and analysed.

Results: Out of 159 physicians, 66.6% did not use TIRADS despite 43.4% being aware of its existence. EU-TIRADS 
was the most commonly adopted classification (50.9%). Participants who adopted TIRADS were younger (p = 0.047) 
and more likely to be radiologists (p < 0.01). TIRADS use was more prevalent in university clinical hospitals  
(p = 0.02), among physicians doing thyroid ultrasound as their primary professional activity (p < 0.01), those per-
forming > 100 thyroid ultrasound examinations per year (p < 0.01) and those involved with thyroid fine-needle 
aspiration biopsy (p < 0.01). The purposes of TIRADS adoption (p < 0.01) and included imaging features (p < 0.01) 
were more accurately recognized by TIRADS users.

Conclusions: TIRADS utilization among Polish clinicians is limited, despite awareness of the classification’s existence. 
Knowledge of TIRADS components and the purpose of its application among users is satisfactory. Further training 
and TIRADS adoption should be encouraged, especially in the light of the recent EU-TIRADS-PL guidelines recom-
mended by the Polish Scientific Societies.
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Introduction
High-resolution ultrasonography (US), being one of  
the most sensitive imaging techniques, is used to describe 
the number, size, and topography of thyroid nodules 
with respect to their glandular architecture. It is recom-
mended as the first line diagnostic tool by the American 

Association of Clinical Endocrinologists and the Euro-
pean Thyroid Association [1]. The introduction of stan-
dardised risk stratifications called the Thyroid Imaging 
Reporting & Data System (TIRADS), a grading method 
to classify thyroid nodules, aims to reduce the need for 
more invasive and costly tests [2]. TIRADS assists in iden-
tifying the likelihood of nodule malignancy based on its 
composition, echogenicity, shape, margin, and echogenic 
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foci, with higher scoring nodules more likely to be ma-
lignant. Studies report that effective implementation of 
TIRADS could eliminate over half of currently required 
fine-needle aspiration biopsies (FNAB), which, apart from 
increased costs, carry a risk of complications and stress 
for the patient [3,4]. The three most commonly used ver-
sions of TIRADS are the American College of Radiology 
ACR TIRADS, the European EU-TIRADS and the Korean 
KTIRADS. The classifications differ in criteria of high-
risk features and indications for FNAB. Whilst the ACR  
TIRADS has been proven to be most accurate, all me-
thods have demonstrated high effectiveness in reducing 
the necessity of FNAB, with an accuracy of over 80% [5].

The TIRADS grading has been incorporated into the 
American Association of Clinical Endocrinologists and Eu-
ropean Thyroid Association guidelines (EU-TIRADS) [6]. 
However, such grading has only recently been adopted by 
the Polish Society of Ultrasonography in its guidelines for 
diagnosis of thyroid carcinoma [7]. Despite positive out-
comes, implementation of TIRADS in clinical practice is 
limited. Mauri et al., who examined the knowledge and use 
of TIRADS in Italy, found that only 53.6% of respondents 
were familiar with the classification, of whom 45.9% used 
TIRADS in their regular practice [8].

This pilot study aimed to examine the knowledge and 
utilisation of the TIRADS classification amongst Polish 
physicians in their everyday clinical practice. Further-
more, it explored the use of different TIRADS versions, 
the perception of the clinical usefulness of TIRADS and 
the extent of knowledge of individual nodule features in-
cluded in the scoring system.

Material and methods

Study design

An internet-based, anonymous questionnaire regarding 
the respondent’s knowledge and application of TIRADS 
in clinical practice was provided to the Secretary of the 
Polish Ultrasound Society, who approved and forwarded 
it to all society members. A cover letter accompanying the 
survey provided a brief overview of the research purpose 
and information about optional participation. Additio-
nally, the respondents were informed that the data were 
being collected and analysed anonymously.

The approval of the bioethics committee was not re-
quired. The research was conducted in accordance with the 
ethical standards of the institutional and national research 
committee and with the 1964 Helsinki Declaration, its later 
amendments or comparable ethical standards. It was as-
sumed that all responders provided informed consent.

Data collection

The survey collected information regarding age, gender, 
specialty (radiology or other), ultrasonography as a main 

clinical activity (yes or no), annual number of sonography 
sessions (0 – none performed, ≤ 100, > 100), performing 
or assisting with FNAB (yes or no), place of work (univer-
sity, other hospital (e.g. district), combination), catchment 
area. Additionally, questions related to TIRADS were also 
included, such as familiarity with TIRADS (yes or no), 
type of TIRADS used (ACR, EU, do not use at all), which 
imaging features are included in TIRADS and the respon-
dent’s opinion on why particular features were included 
in the TIRADS classification. For the last two items more 
than one answer could be provided and the combination 
of multiple items was allowed.

As the current study was a pilot study of descriptive 
nature, the experiment did not lend itself to a power anal-
ysis for projected sample size, and a goal of 100 respon-
dents was set as a minimum. The survey was collected in 
the period from December 2021 to May 2022.

Statistical analysis

The Shapiro-Wilk test was applied to assess normality of 
distribution. The c2 test or Fisher’s exact test was used for 
comparison of categorical variables and reported in per-
centages. Continuous variables were analysed with the 
Mann-Whitney U test and reported as medians and in-
terquartile ranges. Comparisons were considered signifi-
cant if the two-tailed p-value was less than 0.05. Statistical 
analysis was performed with GraphPad Prism 8.0.

Results
A total of 159 physicians completed the survey, which 
equals 23% of the total number of Polish Ultrasound So-
ciety members. The questionnaire answers are summa-
rized in Table 1. The median (interquartile range) age of 
the respondents was 41 (32-55) years. Females constituted 
slightly over half of the participants (50.9%). The TIRADS 
classification systems were utilized by 33.3% of respon-
dents, with the EU-TIRADS being the most frequently 
adopted (50.9% of users). The majority of responders did 
not use TIRADS (66.6%) despite their awareness of its  
existence (43.4%). Data summarizing the regional distri-
bution of survey participants are presented in Table 2.

The differences between physicians who used and did 
not use the TIRADS classification are presented in Table 3. 
Participants who adopted TIRADS were 7 years younger 
with a median age of 38 years (p = 0.047). Radiologists 
were significantly more prone to follow the classification 
compared to physicians of other specialties (p < 0.01). 
The TIRADS classification was also more widely used in 
university clinical hospitals compared to other centres  
(p = 0.02). Physicians who were conducting thyroid ultra-
sound as their primary professional activity (p < 0.01), 
those performing > 100 thyroid ultrasound examinations 
per year (p < 0.01) and those involved with thyroid FNAB 
(p < 0.01) reported significantly higher utilization of  
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Table 1. List of questions and answers in the online survey

Question Type  
of 

answer

Total 
number 

of 
answers

Unit of measure Answer

1. How old are you? Open 159 Years Median 41 years (32-55 years, 25th-75th percentile)

2. What is your gender? Closed 159 Number of answers 
per gender

Male: 78/159 (49.1%) 
Female: 81/159 (50.9%)

3. What is your specialty? Closed 158 Number of answers 
per specialty

Radiology: 73/158 (46.2%) 
Other: 85/158 (53.8%)

4. Where do you work? Closed 159 Number of answers 
per workplace

University Clinical Hospital: 47/159 (29.6%) 
District General Hospitals: 47/159 (29.6%) 

Private Practice/Basic Health Care/Specialist Outpatient Clinic:  
65/159 (40.9%)

5.  Do you perform/assist  
with thyroid FNAB?

Closed 159 Number of answers Yes: 42/159 (26.4%) 
No: 117/159 (73.6%)

6.  Are ultrasound examinations 
your primary professional 
activity?

Closed 159 Number of answers Yes: 57/159 (35.6%) 
No: 102/159 (64.2%)

7.  How many thyroid 
ultrasound examinations  
do you perform per year?

Closed 159 Number of answers 
per category

< 100 examinations: 56/159 (35.2%) 
> 100 examinations: 66/159 (41.5%) 

I do not use US: 37/159 (23.3%)

8.  Are you familiar with  
the TIRADS classification?

Closed 159 Number of answers Yes: 99/159 (62.3%) 
No: 60/159 (37.7%)

9.  What TIRADS classification 
are you using?

Closed 159 Number of answers 
per classification

American College of Radiology: ACR-TIRADS: 26/159 (16.4%) 
European Thyroid Association: EU-TIRADS: 27 (17.0%) 

I do not use TIRADS: 49 (30.8%) 
I do not know TIRADS: 57 (35.8%)

10.  What is the purpose  
of the TIRADS classifications 
in your opinion?

Closed 436 Number of answers 
per purpose 

To create an understandable US description for referral:  
79/436 (18.1%) 

To predict changes in the thyroid gland during FNAB: 109/436 (25.0%) 
To increase detection of thyroid cancers: 67/436 (15.4%) 

To optimize FNAB costs: 43/436 (9.9%) 
To optimize follow-up examination costs: 31/436 (7.1%) 

To standardize US descriptions: 101/436 (23.2%) 
I do not know: 6/436 (1.4%)

11.  What image features are 
included in the TIRADS 
classifications?

Closed 780 Number of answers 
per feature

Composition of lesion (solid, cystic, etc.): 133/780 (17.1%) 
Size of lesion: 85/780 (10.9%) 

Echogenicity of lesion: 118/780 (15.1%) 
Vascularity of lesion: 64/780 (8.2%) 
Margin of lesion: 106/780 (13.6%) 

Shape of lesion (proportions of dimensions): 110/780 (14.1%) 
Calcifications: 115/780 (14.7%) 

Presence of colloidal crystals: 32/780 (4.1%) 
Enhancement after administration of ultrasound contrast agent: 

4/780 (0.5%) 
I do not know: 13/780 (1.7%)

FNAB – fine-needle aspiration biopsy, TIRADS – Thyroid Imaging Reporting & Data System, US – ultrasonography

the TIRADS classifications compared to their counterparts. 
Physicians who used the TIRADS classification responded 
more accurately when inquired about the purpose of TI-
RADS compared to those who did not utilize it (p < 0.01). 

All the image features included in TIRADS (composition 
of lesion, echogenicity of lesion, margin of lesion, shape of 
lesion, calcifications) were also identified more accurately 
by participants adopting the classification (p < 0.01).
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Discussion
Our findings reveal significant variability in TIRADS 
implementation among the Polish Ultrasound Society 
members dealing with thyroid nodules. While 33.3% of 
respondents utilise TIRADS, a significant proportion 
(43.4%) reported that they did not use it, despite being 
aware of the classification’s existence. The reasons for such 
outcomes may include the availability of resources, hospi-
tal policies, amount of time allocated per patient or varia-
tions in training. A large proportion of physicians who 
employ TIRADS guidelines in Poland work in university 
clinical hospitals. This is not surprising, as research shows 
that teaching and university hospitals provide a better 
level of care through efficient implementation of novel, 
evidence-based methods of treatment [9,10]. Further-
more, the TIRADS classification was more frequently uti-
lised by physicians working in the economically stronger 
regions such as the Silesian, Pomeranian and Masovian 
voivodeships. Those regions encompass major Polish cit-
ies including Katowice, Gdansk and Warsaw and show 
high gross domestic product contributions compared to 
other voivodeships [11].

Interestingly, radiologists apply TIRADS more fre-
quently in their practice compared to physicians of other 
specialties. This finding is contradictory to recent research 
conducted in Italy, which showed a higher prevalence of 

TIRADS use among specialists other than radiologists [8]. 
Additionally, a significant proportion of TIRADS users 
were those who performed a high number of thyroid US 
examinations – over 100 per year and performing these 
as their primary professional activity. Moreover, TIRADS 
use was associated with performing FNAB. As many  
TIRADS users work in university clinical hospitals com-
mitted to evidence-based practice, which likely have 
higher admission rates, those physicians perform US 
examinations more frequently. In such busy practices, 
physicians often share responsibilities, and thus may be 
more likely to standardise their patient approach in or-
der to improve inter-observer agreement and multidisci-
plinary work efficiency [12,13]. Therefore, those working 
in university clinical hospitals are more likely to recognise 
the time- and cost-effectiveness of TIRADS [2]. Studies 
have shown TIRADS implementation has proven success-
ful in reducing the number of currently required FNAB 
by 52.6% [3,14], thereby saving time and resources and 
minimising unnecessary patient discomfort and anxiety. 
Nonetheless, a significant number of physicians, particu-
larly those working in district general hospitals and other 
regional healthcare facilities, still do not use TIRADS.  
In those facilities TIRADS implementation should be  
especially encouraged.

When inquired about the purpose of TIRADS, the 
most frequent response, chosen by 89% of respondents 
using TIRADS, was to predict pathological changes within 
the thyroid found in FNAB. Other commonly chosen an-
swers were the standardisation of US descriptions (81%) 
and optimisation of FNAB costs (51%). Additionally, 36% 
of users thought the purpose of TIRADS was to increase 
detection of thyroid cancers. Unsurprisingly, physicians 
familiar with the classification are aware that TIRADS can 
help better identify potentially malignant nodules but is 
not a diagnostic tool by itself.

Participants were asked to indicate imaging features 
which they thought are present in TIRADS. Statistically, 
TIRADS users were more aware of these features, but a sig-
nificant number also chose the option of lesion vascular-
ity. Size of the lesion was chosen by 57% of TIRADS-using 
respondents. According to the Polish Recommendations for 
Diagnostics and Treatment of Thyroid Cancer [15], lesion 
size is an essential element to be considered when deciding 
between follow-up or FNAB, although it is not a TIRADS 
feature itself. The newly revised Polish guidelines are strict-
er with regards to nodule size eligible for FNAB [15]. In 
contrast to the original EU-TIRADS, the EU-TIRADS-PL 
recommends FNAB for high-risk nodules > 5 mm instead 
of > 10 mm [6,15]. All the features of TIRADS were suc-
cessfully chosen by over 92% of TIRADS users. These find-
ings suggest that the overall knowledge of TIRADS compo-
nents among practising clinicians is satisfactory, with only 
minor room for improvement.

The small number of responses received from the Polish 
Ultrasound Society members posed a considerable limita-

Table 2. Geographical distribution of survey participants

Region Number of answers (%)

Kujawsko-Pomorskie 9/159 (5.7)

Łódzkie 3/159 (1.9)

Dolnośląskie 7/159 (4.4)

Lubelskie 12/159 (7.5)

Małopolskie 13/159 (8.2)

Mazowieckie 25/159 (15.7)

Opolskie 3/159 (1.9)

Podkarpackie 5/159 (3.1)

Podlaskie 4/159 (2.5)

Pomorskie 31/159 (19.5)

Śląskie 25/159 (15.7)

Świętokrzyskie 5/159 (3.1)

Warmińsko-mazurskie 7/159 (4.4)

Wielkopolskie 7/159 (4.4)

Zachodniopomorskie 3/159 (1.9)

Total 159 (100)
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Table 3. Data analysis grouped according to answers to question #9 of the survey

Questions Answers Use  
TIRADS

Do not use 
TIRADS

p-value

1. How old are you?   38 (30-50) 45 (32-55) 0.047

2. What is your gender?  Male 33 (62%) 45 (43%) < 0.03

Female 20 (38%) 61 (58%)

3. What is your specialty?  Radiology 33 (63%) 40 (38%) < 0.01

Other 19 (37%) 66 (62%)

4. Where do you work?  University Clinical Hospital 23 (43%) 24 (23%) 0.02

District General Hospitals 14 (26%) 33 (31%)

Private Practice/Basic Health Care/Specialist Outpatient Clinic 16 (30%) 49 (46%)

5. Do you perform/assist with thyroid 
FNAB? 

Yes 22 (42%) 20 (19%) < 0.01

No 31 (58%) 86 (81%)

6. Are ultrasound examinations your 
primary professional activity? 

Yes 33 (62%) 24 (23%) < 0.01

No 20 (38%) 82 (77%)

7. How many thyroid ultrasound 
examinations do you perform  
per year? 

< 100 examinations 15 (28%) 41 (39%) < 0.01

> 100 examinations 37 (70%) 29 (27%)

I do not use US 1 (2%) 36 (34%)

9. What TIRADS classification are you 
using?

American College of Radiology: ACR-TIRADS 26 (49%)  

European Thyroid Association: EU-TIRADS 27 (51%)

I do not use TIRADS 49 (46%)

I do not know TIRADS   57 (54%)

10. What is the purpose of the TIRADS 
classifications in your opinion? 

To create an understandable US description for referral 36 (68%) 43 (41%) < 0.01

To predict changes in the thyroid gland during FNAB 47 (89%) 62 (58%)

To increase detection of thyroid cancers 19 (36%) 48 (45%)

To optimize FNAB costs 27 (51%) 16 (15%)

To optimize follow-up examination costs 19 (36%) 12 (11%)

To standardize US descriptions 43 (81%) 58 (55%)

I do not know 0 (0%) 6 (6%)

11. What image features are included 
in the TIRADS classifications? 

Composition of lesion (solid, cystic, etc.) 53 (100%) 80 (75%) < 0.01

Size of lesion 30 (57%) 55 (52%)

Echogenicity of lesion 50 (94%) 68 (64%)

Vascularity of lesion 15 (28%) 49 (46%)

Margin of lesion 49 (92%) 57 (54%)

Shape of lesion (proportions of dimensions) 50 (94%) 60 (57%)

Calcifications 49 (92%) 66 (62%)

Presence of colloidal crystals 16 (30%) 16 (15%)

Enhancement after administration of ultrasound contrast agent 0 (0%) 4 (4%)

I do not know 0 (0%) 13 (12%)

FNAB – fine-needle aspiration biopsy, TIRADS – Thyroid Imaging Reporting & Data System, US – ultrasonography
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tion to our study. Despite the guarantee of confidentiality 
and anonymity, the participation rate was only moder-
ate. Moreover, physicians who are either unfamiliar with  
TIRADS or do not routinely incorporate it into their daily 
practice may have opted not to participate in our survey, 
which might have introduced a selection bias, further lim-
iting the generalisation of the gathered data. 

Conclusions
The current study demonstrates that the application of 
TIRADS among members of the Polish Ultrasound So-
ciety is not satisfactory. There is a clear need for further 
training and widespread adoption of TIRADS. Further 

research should be aimed at better understanding the 
barriers to TIRADS implementation and later explore the 
long-term outcomes of its use. Hopefully, introduction of 
the new EU-TIRADS-PL recommendations will improve 
standardised reporting.
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