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INTRODUCTION

Malignant tumors of the thyroid gland are common in the 
field of endocrinology as an oncological disease, accounting 
for 0.5% of all oncological diseases. It also accounted for 5% 
of malignant oncological tumors in the head and neck area.11 
The incidence of thyroid cancer (TC) ranges from 3.5% to 
8% annually in different countries.13 Problems with TC and 
its diagnosis are one of the current issues in modern endocri-
nology. The frequency of TC encounters has doubled over 
the last decade.4,9 The emergence of this phenomenon may be 
associated with the development of tumor diagnosis, mainly 

with the use of ultrasound (US), fine-needle aspiration bi-
opsy (FNAB), cytological and molecular-genetic methods.7 
A number of scientists believe that the main reason for the 
true growth of TC is an increase in thyroid papillary cancer 
(TPC). In 5–24% of deaths due to TPC, microscopic exami-
nation of the thyroid gland by autopsy showed no signs of 
early objective injury.4 These indicators necessitate the opti-
mization of TC tumor screening methods and the definition 
of a diagnostic algorithm.9 While US is used as the primary 
method at a time when the number of TC nodal derivatives is 
increasing, the FNAB test method is second only to the “gold 
standard”. However, in approximately 10–30% of cases, the 
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ABSTRACT
Introduction: Malignant tumors of the thyroid gland are common in the field of endocrinology as an oncological disease, ac-
counting for 0.5% of all oncological diseases. It also accounts for 5% of malignant oncological tumors in the head and neck area. 
The incidence rate of thyroid cancer ranges from 3.5% to 8% annually in different countries.
Aims: Aim of this study was to evaluate accuracy of thyroid cancer diagnosis by traditional methods and by application of TI-
RADS and Bethesda systems scores. 
Methodology: To  evaluate  the  effectiveness  of  the  integrated  use  of  TIRADS  and  Bethesda  systems  and  their signifi-
cance in the formation of therapeutic tactics in 90 patients with thyroid cancer were observed with gathering data about clinical 
signs, complaints, anamnestic data specific to thyroid pathology, history of the disease, blood check for thyroid stimulating hor-
mone (TSH), free T4 (T4), thyroglobulin (TG) level, titre of antibodies against TG (AT-TG); preoperative US-imaging of the thyroid 
gland performed according to old traditional description and by using TIRADS system, cytological analysis of the FNAB test - ac-
cording to simple traditional histology description and by using Bethesda classification, operative protocol and express histologi-
cal analysis of the macropreparation assessed according to the Bethesda classification, as well as final histological analysis.
Results: Results  showed the complex application of Bethesda systems in cytological examination by FNAB in and US-imaging 
TIRADS is 4 times more effective with using TIRADS and BETHESDA than in group used conventional classification and meth-
od. Moreover, the informativeness of histological examinations described by the Bethesda system were in 1.4 times higher. This 
indicator of high importance significantly reduces diagnostic errors through the complex use of TIRADS and Bethesda systems 
in the diagnosis of thyroid cancer.
Conclusion: 1. The use of the TIRADS system is the most accurate and effective method of early diagnosis in the assessment 
of nodal derivatives, especially in the process of diagnosing TC. In particular, the systematic tactics of TIRADS 3, TIRADS 4, 
TIRADS 5 stages further simplify the diagnostic process. 2. Obtaining conclusions using the Bethesda system in cytological and 
express histological examinations facilitates intraoperative decision-making for the physician and ensures effective completion 
of surgical tactics.
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method of cytological examination remains unclear.8 This, 
of course, creates significant diagnostic problems for pro-
fessionals. Therefore, additional preoperative examination 
methods that accurately describe the nature of the nodule are 
needed.

Today, there are more than 20 classifications of images of 
thyroid pathologies on ultrasound examination. TIRADS 
(Thyroid Imaging Reporting and Data Systems) is the most 
common of these and is used to assess thyroid nodule prod-
ucts. The TIRADS classification was first proposed in 2009 
by E. Horvath.6 The main goal was to create a classification 
that best suited the FNAB guideline in thyroid nodal pathol-
ogies. Then in 2011 J.Y. Kwak created a relatively simpler 
K-TIRADS (Korean Thyroid Imaging Reporting and Data 
Systems). In 2017, scientists from France, Denmark, Tur-
key, Italy and the United Kingdom created the European TI-
RADS System (EU TIRADS) based on K-TIRADS . In May 
2017, ACR TIRADS was announced by the Journal of the 
American College of Radiology. This option is simpler, each 
character (structure, exogenousness, shape, calcination, and 
contour) is evaluated by scores, and then categorized by the 
sum of the scores.12

The Bethesda classification for reporting thyroid cytopathol-
ogy was developed by WHO in 2009 to summarize and clar-
ify cytological findings.1,5 According to the classification, 
it consists of 6 diagnostic categories (diagnosis), through 
which the tactics of treatment are determined. It is also pos-
sible to learn about the risk of malignancy and patient control 
in this classification. In 2017, the classification was revised 
and a new version was announced. In the new option, we can 
see a change in the risk level of poor quality products, as well 
as new recommendations in patient management measures. 
In addition, molecular genetic testing of Category III and IV 
samples with uncertain diagnostic data is recommended.2

METHODOLOGY

90 patients who were admitted to surgery in   Republican 
Specialized Scientific Practical Medical Centre Endocrinol-
ogy (RSSPME) named after academician Y.Kh. Turakulov 
(n = 60) and city hospital “Vitamed Clinical” (n = 30) with 
TC diagnosis during 2018-2021 years were analyzed. The 
main research group as a qualifying criterion of the study 
were clinical signs, complaints and anamnestic data specific 
to thyroid pathology in the history of the disease, thyroid 
hormone (TSH), free T4 (T4), thyroglobulin (TG), antibody 
against TG (AT-TG); US analysis of the thyroid gland ac-
cording to old traditional description and by using TIRADS 
system, cytological analysis of the FNAB test according to 
the simple traditional histology description and by using 
the Bethesda classification, operative protocol and express 
histological analysis of the macropreparation according 

to the Bethesda classification, as well as final histological 
analysis. All steps of investigation were performed under 
signed consent form, according to agreement and protocols 
approved by Local Ethical Committee.

In the study, all patients ( n = 90 ) were divided into 2 groups: 
Group 1 - a study group on modern classifications of US 
and Cytology, in which the number of patients was 70, all 
patients were diagnosed with TIRADS in US, Bethesda clas-
sification in Cytology. Group 2 - Old-fashioned examination 
group, the number of patients is 20. No modern classifica-
tions have been used in the diagnosis of the disease in these 
patients. All first and second group patients underwent total 
thyroidectomy surgery.

RESEARCH RESULTS AND DISCUSSION

According to modern US results based on the TIRADS sys-
tem, the following ratios were obtained in group 1 patients 
(n = 70): TIRADS 2 (not suspicious) 3% (n = 2), TIRADS 
3 (mildly suspicious) 27% (n = 18), TIRADS 4 (moderate 
suspicious)55% (n = 39), TIRADS 5 (highly suspicious) 
15% (n = 11) (Fig.1). Given the essence of the main content 
of the creation of the TIRADS system, changes specific to 
TIRADS 1 ( benign) did not occur in patients with thyroid 
cancer.

Figure 1: Ratio of TIRADS system levels on ultrasound exami-
nation of patients with thyroid cancer (%).

During the study, the FNAB method was performed for cy-
tological examination in all examined patients (n = 90). This 
method of examination was performed in patients with a 
nodule in the TC area at US and who were instructed to use 
the FNAB method according to the TIRADS classification. 
The analysis of the materials received for the examination 
was carried out by qualified cytologists in the cytological 
laboratory of the RSSPMCE and the clinic “VITAMED”. 
The results were analyzed according to 6 categories of cy-
tological classification in the International Bethesda(Fig.2). 
In the FNAB examination, which is the next stage of diagno-
sis of patients with thyroid cancer, the following cytological 
changes were detected in group 1 patients (n = 70) according 
to the Bethesda classification: B2 (Benign)- n = 12 (17%), 
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Bethesda 3 (Atypia of undetermined significance/follicular 
lesion of undetermined significance) - n = 2 (3%), Bethesda 
4  (Follicular neoplasm/suspicious for a follicular neoplasm)- 
n = 36 (51%), Bethesda 5 (Suspicious for malignancy)- n = 
18 (26%), Bethesda 6 (Malignant)- n = 2 (3%).

Figure 2: Occurrence rate of Bethesda classification catego-
ries in patients with TCFNAB examination (%).

As a criterion for the accordance of ultrasound and cyto-
logical methods in the diagnosis of thyroid cancer, TIRADS 
were analyzed in groups 3,4,5, taking into account the oc-
currence of categories Bethesda 4,5,6 (n = 57). According 
to this, the accordance was observed in 57 patients (81.4%). 
In this case, 13 patients (TIRADS 2 and Bethesda 2 groups) 
were not eligible (Fig.3).

Figure 3: Bethesda frequency in TIRADS groups (n = 70).

In group 1 patients (n = 70), 89% (n = 62) of the histologi-
cally examined materials according to the results of express 
histology gave results in Bethesda 5, 11% (n = 8) in Bethesda 
category 4.

Express histological examination is important during thyroid 
cancer surgery. Getting a quick fix during surgery depends 
on the surgeon’s knowledge, and experience. This examina-
tion requires the surgeon to select the scope of surgery and 
carefully examine the glandular tissue. 

In the Bethesda system, the correlation between cytological 
and express histological analyzes is 82.8%. At Bethesda, there 

was an 80% correlation between categories 4, 5, 6, and in 1 
case (2.8%) a diagnosis of cytology was made in Bethesda 
3 (Atypia of undetermined significance/follicular lesion of 
undetermined significance) and then in express histology 
Bethesda 4 (follicular cancer). In general, this has been an 
important diagnostic step in the diagnosis of thyroid cancer, 
as were shown by other authors.13,14,15 All of the patients in 
the study were patients with thyroid cancer i.e. the final histo-
logical findings confirmed the diagnosis of cancer. In this con-
text, the presence of only 5 categories in Bethesda and 4 in 
Bethesda in express histology in group 1 indicates that these 
two histological examinations are 100% appropriate.

In order to compare the results of group 1 patients, group 2 
patients (n = 20) were obtained who did not use TIRADS 
and Bethesda systems during the examinations. A number of 
inconveniences, deficiencies, and imbalances were observed 
in the examinations of these patients as a result of the non-
use of the TIRADS and Bethesda systems.

Thus, when comparing patients of group 1 (n = 70) and 
group 2 (n = 20), in 1 group the results of the examination 
on modern classifications of cytology by US and FNAB con-
firmed in 81.4% (n = 57) cases, ie TC . However, in group 2, 
this result showed 20% ( n = 4) . The FNAB result in group 
1 matched the express histology result in 82.8% ( n = 58) . In 
group 2, this result was 60% (n = 12). In group 1, the express 
histological conclusion of the modern classification corres-
ponds to the final histological conclusion in 100% (n = 70). 
In group 2, this figure is 95% (n = 19). Thus, the complex 
application of TIRADS and Bethesda systems solves med-
ical, economic, social problems in the diagnosis of thyroid 
cancer(Fig. 4).

Figure 4: Indicators of accordance of the results of sono-
graphic, cytological and histological examination in groups.

The complex application of Bethesda systems in cytological 
examination by TIRADS and FNAB in ultrasound exami-
nation is 4 times more effective in group 1 than in group 
2. When FNAB cytology and express histological exami-
nations are described by the Bethesda system, we can see 
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that the informativeness is 1.4 times higher. This indicator 
of high importance significantly reduces diagnostic errors 
through the complex use of TIRADS and Bethesda systems 
in the diagnosis of thyroid cancer.

CONCLUSIONS

1.	 The use of the TIRADS system is the most accurate 
and effective method of early diagnosis in the assess-
ment of nodal derivatives, especially in the process 
of diagnosing TC. In particular, the systematic tactics 
of TIRADS 3, TIRADS 4, TIRADS 5 stages further 
simplify the diagnostic process. In the study, the cor-
relation between TIRADS and Bethesda classification 
in cytology was 81.4%. This indicator of high impor-
tance significantly reduces diagnostic errors through 
the complex use of TIRADS and Bethesda systems in 
the diagnosis of thyroid cancer.

2.	 Obtaining conclusions using the Bethesda system in 
cytological and express histological examinations fa-
cilitates intraoperative decision-making for the phy-
sician and ensures effective completion of surgical 
tactics. In the study, the coherence of these studies 
according to the modern Bethesda classification was 
82.8%, indicating that its importance was high. During 
the study, the results of the express and final histo-
logical examination were 100% mutually compatible, 
confirming that specific tactics had been selected in 
diagnosis and treatment.

ACKNOWLEDGEMENT

No any funds for this study. We thanks to  Republican Spe-
cialised Scientific-Practical Medical Center of Endocrinolo-
gy named after academician Y.Kh.Turakulov (Tashkent, Uz-
bekistan), and city hospital “Virtamed Clinical” (Tashkent, 
Uzbekistan) for scientific agreement and approval of ethical 
protocols, also our US and histology technicians Ilyasov Sh., 
Beryezkina A.I., Juravleva N.S. for help in gathering data. 

Conflict of interest: Authors do not have any conflict interest. 

Authors contribution: MS – data collecting, paper body; 
IS – patients observation, surgery, paper correction, leader of 
this study; SZ – data analysis, paper correction, correspond-
ing author.  

REFERENCES
1.	 Crippa S, Mazzucchelli L, Cibas ES, Ali SZ. The Bethesda Sys-

tem for reporting thyroid fine-needle aspiration specimens. Am 
J Clin Pathol. 2010 Aug;134(2):343-4; author reply 345. doi: 
10.1309/AJCPXM9WIRQ8JZBJ. PMID: 20660341.

2.	 Ali S, Cibas ES. The Bethesda System for Reporting Thyroid 
Cytopathology: Definitions, Criteria, and Explanatory Notes. 
2nd ed. New York: Springer; 2018.   

3.	 Gharib H, Papini E, Valcavi R, Baskin HJ, Crescenzi A, Dot-
torini ME, Duick DS, Guglielmi R, Hamilton CR Jr, Zeiger MA, 
Zini M; AACE/AME Task Force on Thyroid Nodules. Ameri-
can Association of Clinical Endocrinologists and Associazione 
Medici Endocrinologi medical guidelines for clinical practice 
for the diagnosis and management of thyroid nodules. Endocr 
Pract. 2006 Jan-Feb;12(1):63-102. doi: 10.4158/EP.12.1.63. Er-
ratum in: Endocr Pract. 2008 Sep;14(6):802-3. multiple author 
names added. PMID: 16596732.

4.	 Jemal A, Bray F, Center MM, Ferlay J, Ward E, Forman D. Global 
cancer statistics. CA Cancer J Clin. 2011 Mar-Apr;61(2):69-90. 
doi: 10.3322/caac.20107. Epub 2011 Feb 4. Erratum in: CA 
Cancer J Clin. 2011 Mar-Apr;61(2):134. PMID: 21296855. 

5.	 Haugen BR, Alexander EK, Bible KC,. 2015 American Thyroid 
Association management guidelines for adult patients  with thy-
roid nodules and differentiated thyroid cancer. The American 
Thyroid Association guidelines task force on thyroid nodules 
and differentiated thyroid cancer. // Thyroid. 2016;26(1):1-133.

6.	 Horvath E, Majlis S, Rossi R, Franco C, Niedmann JP, Castro 
A, Dominguez M. An ultrasonogram reporting system for thy-
roid nodules stratifying cancer risk for clinical management. J 
Clin Endocrinol Metab. 2009 May;94(5):1748-51. doi: 10.1210/
jc.2008-1724. Epub 2009 Mar 10. PMID: 19276237. 

7.	 Ahn HS, Kim HJ, Kim KH, Lee YS, Han SJ, Kim Y, Ko MJ, Bri-
to JP. Thyroid Cancer Screening in South Korea Increases De-
tection of Papillary Cancers with No Impact on Other Subtypes 
or Thyroid Cancer Mortality. Thyroid. 2016 Nov;26(11):1535-
1540. doi: 10.1089/thy.2016.0075. Epub 2016 Oct 18. PMID: 
27627550.

8.	 Kachko V.A., Semkina G.V., Platonova N.M., Vanushko V.E., 
Abrosimov A.Yu. Diagnosis of thyroid neoplasms: state of the 
art on 2018. Endocrine Surgery. 2018;12(3):109-127. (In Russ.) 
https://doi.org/10.14341/serg9977 

9.	 McDougall IR. Thyroid Cancer in Clinical Practice. London: 
Springer; 2007. 164 p.

10.	 Russ G, Bonnema SJ, Erdogan MF, Durante C, Ngu R, Leenhardt 
L. European Thyroid Association Guidelines for Ultrasound 
Malignancy Risk Stratification of Thyroid Nodules in Adults: 
The EU-TIRADS. Eur Thyroid J. 2017 Sep;6(5):225-237. doi: 
10.1159/000478927. Epub 2017 Aug 8. PMID: 29167761; PM-
CID: PMC5652895.

11.	 Siegel R, Naishadham D, Jemal A. Cancer statistics, 2013. CA 
Cancer J Clin. 2013 Jan;63(1):11-30. doi: 10.3322/caac.21166. 
Epub 2013 Jan 17. PMID: 23335087.

12.	 Tessler FN, Middleton WD, Grant EG, Hoang JK, Berland LL, 
Teefey SA, Cronan JJ, Beland MD, Desser TS, Frates MC, Ham-
mers LW, Hamper UM, Langer JE, Reading CC, Scoutt LM, 
Stavros AT. ACR Thyroid Imaging, Reporting and Data System 
(TI-RADS): White Paper of the ACR TI-RADS Committee. 
J Am Coll Radiol. 2017 May;14(5):587-595. doi: 10.1016/j.
jacr.2017.01.046. Epub 2017 Apr 2. PMID: 28372962.

13.	 Vučemilo L, Znaor T, Kuliš T, Šekerija M, Znaor A. Thyroid 
cancer incidence and mortality trends in Croatia 1988-2010. 
Acta Clin Croat. 2015 Mar;54(1):30-7. PMID: 26058240.

14.	 Yoon JH, Lee HS, Kim EK, Moon HJ, Kwak JY. Malignancy 
Risk Stratification of Thyroid Nodules: Comparison between 
the Thyroid Imaging Reporting and Data System and the 2014 
American Thyroid Association Management Guidelines. Radiol-
ogy. 2016 Mar;278(3):917-24. doi: 10.1148/radiol.2015150056. 
Epub 2015 Sep 8. PMID: 26348102.

15.	 Zhang M, Lin O. Molecular Testing of Thyroid Nodules: A 
Review of Current Available Tests for Fine-Needle Aspiration 
Specimens. Arch Pathol Lab Med. 2016 Dec;140(12):1338-
1344. doi: 10.5858/arpa.2016-0100-RA. Epub 2016 Aug 24. 
PMID: 27557410.


