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ABSTRACT

Background: Thyroid swellings present a frequent clinical challenge, spanning benign
goiters to aggressive malignancies. Accurate preoperative differentiation is vital to optimize
surgical strategy and curtail unnecessary thyroidectomies, yet concordance among clinical,
imaging, and cytological data remains underexplored in resource-limited contexts.
Objective: To evaluate the diagnostic utility of clinical examination, ultrasonography, and
fine-needle aspiration cytology in characterizing thyroid swellings. Methods & Materials:
This prospective cohort study enrolled 53 patients presenting with thyroid swellings at the
Department of Otolaryngology, Community Based Medical College Hospital Bangladesh,
Mymensingh, from January 2024 to December 2025 via purposive sampling. Each participant
underwent standardized clinical assessment, high-resolution ultrasonography, and
ultrasound-guided fine-needle aspiration cytology. Cytological results were classified per the
Bethesda System. Data were analyzed using SPSS version 23.0. Results: Among 53 patients
(mean age 45.2+12.6 years; 37 females), ultrasonography detected solid nodules in 34 cases
and cystic components in 19. Cytologically, benign lesions (Bethesda II) constituted 64.2%
(n=34), while malignant or suspicious (Bethesda V-VI) accounted for 15.1% (n=8). USG
demonstrated 87.5% sensitivity and 82.2% specificity against cytology, with significant
predictors including microcalcifications and irregular margins (p<0.05). Conclusion: Clinical
assessment alone remains insufficient for comprehensive thyroid characterization. USG and
FNAC demonstrate substantial concordance, with USG serving as a reliable non-invasive
diagnostic adjunct. Bethesda categorization effectively stratifies malignancy risk, thereby
guiding timely surgical referrals in low-resource settings.
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INTRODUCTION

Thyroid swelling is among the most common clinical
presentations in endocrine surgical practice worldwide. The
superficially located thyroid gland is readily accessible to
physical examination, frequently revealing palpable nodules
that prompt diagnostic workup. These swellings span a broad
pathological spectrum—from benign colloid goiters and
hyperplastic nodules to follicular adenomas and aggressive
malignancies such as papillary, follicular, and anaplastic
thyroid carcinomas. The global burden of thyroid cancer has
risen markedly, with an age-standardized incidence rate of
10.1 per 100,000 women and 3.1 per 100,000 men in 2020 [11.
Projections estimate that incident cases will increase from
approximately 234,000 in 2019 to over 305,000 by 2030—a
nearly 30% rise [2]. This trend underscores the urgent need for
accurate preoperative strategies to distinguish benign from
malignant lesions. Clinical evaluation remains the initial
assessment step. History and physical examination yield
valuable clues—rapid growth, vocal cord paralysis, cervical

lymphadenopathy, and fixation to surrounding structures
raise malignancy suspicion [38l. However, clinical assessment
has well-recognized limitations: overlapping presentations
between benign and malignant conditions and considerable
inter-observer variability in palpation-based characterization
make it insufficient as a standalone modality [#l. Thus,
adjunctive investigations are essential. High-resolution
ultrasonography (USG) is the cornerstone imaging tool for
thyroid nodules. It is non-invasive, widely available,
cost-effective, and offers real-time data on nodule
composition, echogenicity, margins, vascularity, and
calcifications [561. Specific sonographic features correlate with
malignancy. Microcalcifications are the single most useful
criterion, with a specificity of 96.5% [78l. Other suspicious
features include marked hypoechogenicity, irregular margins,
taller-than-wide shape, intranodular vascularity, and
extrathyroidal extension [691. The presence of at least one
suspicious feature yields a sensitivity of 87.9% for malignancy
[5.10], Risk stratification systems, such as the American Thyroid
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Association (ATA) guidelines and TIRADS, standardize
reporting and guide fine-needle aspiration decisions [611]. ATA
sonographic patterns effectively stratify cancer risk, with
distinct outcomes for each pattern [12]. Fine-needle aspiration
cytology (FNAC) is the gold standard preoperative test. It is
minimally invasive, simple, cost-effective, well-tolerated, and
performed in outpatient settings with rapid results [7]. FNAC
diagnostic accuracy is well-established, with sensitivity of
85.7-93.3% and specificity of 75.6-98.6% [8l. Its widespread
use has significantly reduced unnecessary thyroid surgeries,
lowering morbidity and costs [78l. Limitations include a
non-diagnostic rate of 5-15% and uncertainty in
indeterminate categories [11l. The Bethesda System for
Reporting Thyroid Cytopathology (TBSRTC), introduced in
2007, standardized cytology reporting with a six-tiered
classification: nondiagnostic (Bethesda I), benign (II), atypia of
undetermined significance (III), follicular neoplasm (IV),
suspicious for malignancy (V), and malignant (VI) [l This
framework facilitates clear = communication among
cytopathologists, radiologists, endocrinologists, and surgeons,
enabling consistent risk stratification and management
guidance [10l. Each Bethesda category carries an estimated
malignancy risk, directing decisions from observation to
lobectomy or total thyroidectomy [9l. The system has been
validated across multiple institutions and geographic settings
[10], and aids in managing nondiagnostic or indeterminate
nodules with repeat FNAC or molecular testing [11l. USG and
FNAC are complementary: USG provides morphological
information and guides aspiration, while FNAC offers
cytological characterization. Their combined use increases
diagnostic accuracy and reduces unnecessary surgeries [71.
Studies show significant associations between USG and FNAC
diagnoses, with USG demonstrating 88.7% sensitivity and
70.7% specificity against FNAC as reference [812], In
Bangladesh, thyroid swellings are a frequent reason for
consultation in otolaryngology and general surgery. While
USG and FNAC are increasingly available in tertiary centers,
the concordance among clinical, ultrasonographic, and
cytopathological findings in the local population remains
underexplored. Understanding their diagnostic performance
in this context is vital for evidence-based pathways that
optimize outcomes while conserving scarce resources. This
prospective cohort study was therefore undertaken to
evaluate the clinical, ultrasonographic, and cytopathological
characteristics of thyroid swellings in patients presenting to a
tertiary care hospital in Bangladesh, and to assess the
diagnostic utility of these modalities in characterizing thyroid
pathology.

METHODS & MATERIALS

This prospective cohort study was conducted at the
Department of Otolaryngology, Community Based Medical
College Hospital Bangladesh, Mymensingh, from January 2024
to December 2025. A total of 53 patients presenting with
clinically detectable thyroid swellings were enrolled using a
purposive sampling technique.

Inclusion criteria: Patients of either gender, aged 18 years
and above, presenting with palpable thyroid swelling and
providing written informed consent were included in the
study.

Exclusion criteria: Patients with recurrent thyroid swellings,
those who had undergone previous thyroid surgery, pregnant
women, and individuals with bleeding diathesis or on
anticoagulant therapy were excluded from the study. Patients
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with inadequate or non-diagnostic cytological samples were
also excluded.

Study procedure: All enrolled patients underwent a
comprehensive clinical evaluation, including detailed history-
taking and physical examination of the thyroid swelling.
Subsequently, each patient underwent high-resolution
ultrasonography (USG) using a 7-12 MHz linear array
transducer (Mindray DC-70, Shenzhen, China). Nodules were
characterized based on composition, echogenicity, margins,
shape, vascularity, and the presence of calcifications.
Ultrasound risk stratification was performed according to the
American College of Radiology Thyroid Imaging Reporting and
Data System (ACR TI-RADS) guidelines [13l. Following USG,
ultrasound-guided fine-needle aspiration cytology (FNAC)
was performed using a 23-gauge needle attached to a 10-mL
syringe. Aspirated material was smeared onto glass slides, air-
dried, and stained with May-Griinwald-Giemsa, while alcohol-
fixed smears were stained with Papanicolaou for cytological
evaluation. Cytological diagnoses were categorized according
to the Bethesda System for Reporting Thyroid Cytopathology
(TBSRTC) [141,

Data analysis: All data were recorded in a predesigned case
record form and analyzed using Statistical Package for Social
Sciences (SPSS) version 23.0 (IBM Corp., Armonk, NY, USA).
Descriptive statistics were expressed as mean * standard
deviation for continuous variables and frequencies with
percentages for categorical variables. The diagnostic
performance of USG was evaluated against FNAC as the
reference standard, calculating sensitivity, specificity, positive
predictive value, and negative predictive value. Associations
between categorical variables were assessed using the Chi-
square test, with a p-value <0.05 considered statistically
significant.

RESULT

Among the 53 enrolled patients, the mean age was 45.2 + 12.6
years, with a range of 18 to 72 years. The majority of patients
were female, comprising 37 (69.8%) of the cohort, while
males accounted for 16 (30.2%). The most frequently affected
age group was 30 to 50 years, representing 28 patients
(52.8%). Regarding symptom duration, 33 patients (62.3%)
presented with thyroid swelling persisting for more than six
months, whereas 20 patients (37.7%) had a shorter duration
of less than six months. Clinically, the majority of swellings
were painless, observed in 45 patients (84.9%), while pain
was reported in only 8 cases (15.1%). Hoarseness of voice was
noted in 6 patients (11.3%), and dysphagia was present in 5
patients (9.4%). Rapid growth of the swelling was
documented in 4 patients (7.5%), prompting early clinical
concern for malignant transformation. Ultrasonographic
evaluation revealed solid nodules in 34 patients (64.2%),
mixed solid-cystic lesions in 12 patients (22.6%), and purely
cystic lesions in 7 patients (13.2%). In terms of echogenicity,
hypoechoic nodules were the most prevalent, identified in 33
patients (62.3%), followed by isoechoic nodules in 15 patients
(28.3%) and hyperechoic nodules in 5 patients (9.4%).
Regular margins were observed in 38 cases (71.7%), while
irregular or ill-defined margins were noted in 15 cases
(28.3%). Microcalcifications were detected in 10 patients
(18.9%), macrocalcifications in 8 patients (15.1%), and no
calcifications in the remaining 35 patients (66.0%). According
to the ACR TI-RADS stratification, the distribution was as
follows: TR 1-2 in 10 patients (18.9%), TR 3 in 15 patients
(28.3%), TR 4 in 18 patients (34.0%), and TR 5 in 10 patients
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(18.9%). Cytological categorization using the Bethesda System
yielded the following distribution: Bethesda I (nondiagnostic)
in 2 patients (3.8%), Bethesda II (benign) in 34 patients
(64.2%), Bethesda III (atypia of undetermined significance) in
5 patients (9.4%), Bethesda IV (follicular neoplasm) in 4
patients (7.5%), Bethesda V (suspicious for malignancy) in 3
patients (5.7%), and Bethesda VI (malignant) in 5 patients
(9.4%). Combining the suspicious and malignant categories
(Bethesda V-VI) yielded a total of 8 patients (15.1%) with a
cytological diagnosis suspicious or positive for malignancy,
whereas the remaining 45 patients (84.9%) were classified as
benign or indeterminate. When comparing USG findings with
FNAC as the reference standard, ultrasonography
demonstrated a sensitivity of 87.5% and a specificity of 82.2%
for detecting malignant thyroid lesions. The positive
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predictive value was 46.7%, and the negative predictive value
was 97.4%, indicating that USG is highly effective in ruling out
malignancy when findings are benign. Further analysis of
specific sonographic features revealed that irregular margins
and the presence of microcalcifications were significantly
associated with malignant cytology (Bethesda V-VI). Patients
with irregular margins had a markedly higher proportion of
malignancy compared to those with regular margins.
Similarly, microcalcifications demonstrated a strong
correlation with malignant outcomes. However, age greater
than 50 years, male gender, and hypoechogenicity did not
show statistically significant associations with malignancy in
this cohort.

Age distribution

52.8%

22.6%

<30 years

30-50 years

24.5%

>50 years

Figure 1 Age Distribution of Participants (n=53).

Gender distribution

37;70%

Male

16; 30%

Female

Figure 2 Gender Distribution of Participants.

Table I
Clinical Presentation of Thyroid Swellings.

Clinical Feature n %
Painless swelling 45 84.9
Painful swelling 8 15.1
Hoarseness of voice 6 11.3
Dysphagia 5 9.4
Rapid growth 4 7.5
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Table II
Ultrasonographic Characteristics of Thyroid Swellings.
Feature Category n (%)
Solid 34 (64.2)
Composition Mixed (solid-cystic) 12 (22.6)
Cystic 7 (13.2)
Isoechoic 15 (28.3)
Echogenicity Hypoechoic 33 (62.3)
Hyperechoic 5(9.4)
. Regular 38 (71.7)
Margins Irregular /ill-defined 15 (28.3)
Microcalcifications 10 (18.9)
Calcifications Macrocalcifications 8 (15.1)
None 35 (66.0)
TR 1 - 2 (Benign) 10 (18.9)
) TR 3 (Mildly suspicious) 15 (28.3)
ACRTI-RADS Category TR 4 (Moderately suspicious) 18 (34.0)
TR 5 (Highly suspicious) 10 (18.9)
Table III
Distribution of Cytological Diagnoses According to the Bethesda System.
Bethesda Category n Percentage (%)
Bethesda I - Nondiagnostic 2 3.8
Bethesda II - Benign 34 64.2
Bethesda III - AUS/FLUS 5 9.4
Bethesda IV - Follicular neoplasm 4 7.5
Bethesda V - Suspicious for malignancy 3 5.7
Bethesda VI - Malignant 5 9.4
Total 53 100
Table IV
Correlation between USG (ACR TI-RADS) and FNAC (Bethesda) for Malignancy Detection.
USG Findings Malignant (Bethesda V-VI) Benign (Bethesda I-IV) Total
Suspicious (TR 4 - 5) 7 8 15
Benign (TR 1 - 3) 1 37 38
Total 8 45 53
Statistical test: Chi-square test (x* = 16.30, df = 1, p = 0.000).
Table V
Association of Clinico-Sonographic Features with Malignant Cytology (Bethesda V-VI).
Feature Category Total (n) Malignant (n, %) Benign (n, %) p-value
> 50 years 13 4(30.8) 9 (69.2)
Age < 50 years 40 4(10.0) 36 (90.0) 0.087
Male 16 3(18.8) 13 (81.2)
Eaiay el 37 5 (13.5) 32 (86.5) U
. Irregular 15 6 (40.0) 9 (60.0)
Margins Regular 38 2(5.3) 36 (94.7) 0.001
. e Present 10 5 (50.0) 5 (50.0)
Microcalcifications Absent 3 3 (7.0) 20 (93.0) 0.001
- Present 33 6(18.2) 27 (81.8)
I Absent 20 2 (10.0) 18 (90.0) 0.419

Statistical test: Chi-square test (Fisher’s exact test applied where any expected cell count was <5).

DISCUSSION

This prospective cohort study (n=53) evaluated clinical
examination, ultrasonography (USG), and fine-needle
aspiration cytology (FNAC) for characterizing thyroid
swellings in a Bangladeshi tertiary care setting. Clinical
assessment offers preliminary data, yet USG and FNAC
provide complementary diagnostic information with
substantial concordance, and specific sonographic features

significantly predict malignant cytology. The cohort exhibited
female predominance (69.8%) and a mean age of 45.2 years,
aligning with established epidemiological patterns (female-to-
male ratios 3:1-5:1) [1516] and peak incidence in the 30-50-
year age group, consistent with other Asian cohorts [171.
Ultrasonography demonstrated 87.5% sensitivity and 82.2%
specificity against FNAC as the reference. These results are
comparable to published figures of 88.6%/70.7% [8 and
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77.4%/94.1% [14. The higher specificity observed here may
reflect ACR TI-RADS application, which enhances specificity at
the expense of some sensitivity [10l. The 97.4% negative
predictive value (NPV) is particularly notable, matching the
95.7% NPV reported for ACR TI-RADS in a large study ['8],
confirming that benign USG findings effectively exclude
malignancy. This high NPV underscores the utility of USG as a
reliable triage tool in the diagnostic algorithm. Bethesda
classification revealed benign (II) lesions as the majority
(64.2%), while malignant or suspicious categories (V-VI)
comprised 15.1%. This distribution is broadly consistent with
published series, where benign cytology typically represents
60-70% [111. The 15.1% malignancy rate slightly exceeds the
9.1% reported in a recent Indian cross-sectional study [19],
possibly  reflecting referral patterns. Notably, the
nondiagnostic rate was only 3.8%, favorable compared to the
5-15% literature average [13], likely attributable to routine
ultrasound-guided aspiration [20. This low rate compares
favorably with international benchmarks and reinforces the
value of real-time guidance in improving specimen adequacy.
Irregular margins and microcalcifications were significantly
associated with malignant cytology (p=0.001 for both),
corroborated by recent evidence [17.21l. Microcalcifications
remain the most useful criterion, exhibiting 96.5% specificity
[7]. The combined use of USG and FNAC demonstrated robust
concordance, consistent with guidelines recommending USG
to guide FNAC decisions while cytology provides definitive
preoperative diagnosis [12l. Implementing ACR TI-RADS
standardized reporting can reduce unnecessary FNAC
procedures by 20-30% without sacrificing diagnostic
accuracy [22]. Key limitations include the small sample size
(n=53), which precludes detailed subgroup analyses; the lack
of surgical histopathological confirmation for all patients,
relying instead on FNAC as the reference (though FNAC itself
is highly accurate [231); purposive sampling introducing
selection bias; and the single-center design, which limits
generalizability to primary care settings. Conversely,
strengths include the prospective design, standardized data
collection using predefined criteria, and the application of
internationally validated classification systems [14.24]. The high
NPV of USG carries particular clinical relevance in resource-
limited environments, enabling safe sonographic surveillance
without immediate FNAC for lesions with benign features (251,
In summary, clinical assessment alone proves insufficient for
comprehensive thyroid characterization. Both USG and FNAC
play indispensable, complementary roles. Irregular margins
and microcalcifications are strong malignancy predictors and
should trigger cytological evaluation. Given its high NPV, USG
serves as an effective screening tool to optimize resource
allocation in Bangladesh. Future large-scale, multicenter
studies incorporating histopathological correlation are
strongly recommended to further validate these findings.

LIMITATIONS

The study has limitations including a relatively small sample
size, single-center design, and purposive sampling technique.
The absence of surgical histopathological confirmation for all
patients, relying on FNAC as the reference, may have
introduced verification bias. Furthermore, the findings may
not be generalizable to primary care settings.

CONCLUSION

Clinical examination alone is insufficient for comprehensive
thyroid characterization. Ultrasonography demonstrates an
excellent negative predictive value, effectively ruling out
malignancy, while fine-needle aspiration cytology with

ISSN: 2663-9491 e-ISSN: 2789-6897

Bethesda System categorization provides definitive
preoperative risk stratification. Irregular margins and micro
calcifications are significant independent predictors of
malignant cytology. The integrated use of ACR TI-RADS and
Bethesda classification optimizes diagnostic accuracy and
guides timely surgical intervention, particularly in
resource-limited settings like Bangladesh.

RECOMMENDATION

Routine ultrasonography should be employed as the primary
triage tool before FNAC for thyroid swellings, utilizing ACR
TI-RADS for standardized reporting. Large-scale, multicenter
studies with histopathological correlation are warranted to
further validate these findings and refine risk stratification.

CONFLICT OF INTEREST

The authors declare no conflicts of interest. No funding was
received for this study. The corresponding author had full
access to all data and final responsibility for the decision to
submit for publication.

AI DECLARATION

Artificial intelligence tools contributed marginally to
manuscript preparation and development. All core scientific
content was human-verified.

REFERENCES

1. Pizzato M, Li M, Vignat ], Laversanne M, Singh D, La Vecchia C,
Vaccarella S. The epidemiological landscape of thyroid cancer
worldwide: GLOBOCAN estimates for incidence and mortality
rates in 2020. The lancet Diabetes & endocrinology. 2022 Apr
1;10(4):264-72. https://doi.org/10.1016/s2213-
8587(22)00035-3

2. LiM, Dal Maso L, Pizzato M, Vaccarella S. Evolving
epidemiological patterns of thyroid cancer and estimates of
overdiagnosis in 2013-17 in 63 countries worldwide: a
population-based study. The Lancet Diabetes & Endocrinology.
2024 Nov 1;12(11):824-36. https://doi.org/10.1016/s2213-
8587(24)00223-7

3. Nandedkar SS, Dixit M, Malukani K, Varma AV, Gambhir S.
Evaluation of thyroid lesions by fine-needle aspiration cytology
according to bethesda system and its histopathological
correlation. International Journal of Applied and Basic Medical
Research. 2018 Apr;8(2):76.

4.  Zarif HA, Ghandurah SE, Al-Garni MA, Binmahfooz SK, Alsaywid
BS, Satti MB. Thyroid nodules cytopathology applying the
Bethesda system with histopathological correlation. Saudi
journal of medicine & medical sciences. 2018 Aug 14;6(3):143.

5. Wettasinghe MC, Rosairo S, Ratnatunga N, Wickramasinghe ND.
Diagnostic accuracy of ultrasound characteristics in the
identification of malignant thyroid nodules. BMC Research Notes.
2019 Apr 2;12(1):193. https://doi.org/10.1186/s13104-019-
4235-y

6. Park VY, Lee HS, Kim EK, Kwak JY, Yoon JH, Moon H]J.
Frequencies and malignancy rates of 6-tiered Bethesda
categories of thyroid nodules according to ultrasound
assessment and nodule size. Head & Neck. 2018 Sep;40(9):1947-
54. https://doi.org/10.1002 /hed.25179

7.  Bhise SV, Shaikh A, Hippargekar PM, Kothule S. A prospective
study of ultrasonographic and FNAC correlation of thyroid
swellings with histopathology. Indian Journal of Otolaryngology
and Head & Neck Surgery. 2022 Oct;74(Suppl 2):1942-8.
https://doi.org/10.1007/s12070-020-01922-w

8.  Soni R, Summi P, Debnath J. A case of atypical complication of
severe leptospirosis as Guillain-Barré syndrome. Indian Journal
of Medical Sciences. 2025 Sep 4;77(2):106-9.
https://doi.org/10.25259 /ijms 122 2024

9. Gelwan E, Zhang ML, Allison DB, Cowan ML, DeLuca ], Fite JJ,
Wangsiricharoen S, Williamson B, Zhou A, VandenBussche CJ.
Variability among observers utilizing the CellSolutions BestCyte
Cell Sorter imaging system for the assessment of urinary tract

The Insight Volume 09

Number 03 July — September 2026

Page 622


https://en.wikipedia.org/wiki/Open_access
https://doi.org/10.1016/s2213-8587(22)00035-3
https://doi.org/10.1016/s2213-8587(22)00035-3
https://doi.org/10.1016/s2213-8587(24)00223-7
https://doi.org/10.1016/s2213-8587(24)00223-7
https://doi.org/10.1186/s13104-019-4235-y
https://doi.org/10.1186/s13104-019-4235-y
https://doi.org/10.1002/hed.25179
https://doi.org/10.1007/s12070-020-01922-w
https://doi.org/10.25259/ijms_122_2024

a Open Access

cytology specimens. Journal of the American Society of
Cytopathology. 2019 Jan 1;8(1):18-26.
https://doi.org/10.1016/j.jasc.2018.10.001

18.

ISSN: 2663-9491 e-ISSN: 2789-6897

Joo L, Lee MK, Lee ]Y, Ha E], Na DG. Diagnostic performance of
ultrasound-based risk stratification systems for thyroid nodules:
a systematic review and meta-analysis. Endocrinology and

10. Tripura NG, Malik A, Khanna G, Mohil RS. Role of Metabolism. 2023 Feb 27;38(1):117-28.
ultrasonography (USG) and color Doppler in the evaluation of https://doi.org/10.3803 /enm.2023.1670
thyroid nodules and its association with USG-guided FNAC-A 19. Singh U, Gupta R, Attri AK, Gupta N, Handa U. Utility of
cross-sectional study. Journal of Family Medicine and Primary Sonoelastography and Magnetic Resonance Imaging in
Care. 2024 Apr 4;13(3):919. Characterization of Thyroid Nodules. The Journal of the
https://doi.org/10.4103/jfmpc.jfmpc 981 23 Association of Physicians of India. 2024 Oct 1;72(10):e13-7.

11. Hirunpat P, Panyaping T, Hirunpat S. Olfactory neuroblastoma is https://doi.org/10.59556/japi.72.0709
not always located at the roof of the nasal cavity. Journal of the 20. Maleki Z, Cochand-Priollet B. Management of a Thyroid Nodule
Belgian Society of Radiology. 2024 Apr 12;108(1):39-. in 2023 (Adults Only). InDiagnostic Procedures in Patients with
https://doi.org/10.5334/jbsr.3562 Neck Masses 2024 Dec 24 (pp. 249-286). Cham: Springer Nature

12. Floridi C, Cellina M, Buccimazza G, Arrichiello A, Sacrini A, Switzerland. https://doi.org/10.1007/978-3-031-67675-8 18
Arrigoni F, Pompili G, Barile A, Carrafiello G. Ultrasound imaging 21. Wang]J, Zheng N, Wan H, Yao Q, Jia S, Zhang X, Fu S, Ruan |, He G,
classifications of thyroid nodules for malignancy risk Chen X, Li S. Deep learning models for thyroid nodules diagnosis
stratification and clinical management: state of the art. Gland of fine-needle aspiration biopsy: a retrospective, prospective,
Surgery. 2019 Sep;8(Suppl 3):S233. multicentre study in China. The Lancet Digital Health. 2024 Jul
https://doi.org/10.21037/gs.2019.07.01 1;6(7):e458-69. https://doi.org/10.1016/s2589-

13. Tessler FN, Middleton WD, Grant EG, Hoang JK, Berland LL, 7500(24)00085-2
Teefey SA, Cronan J], Beland MD, Desser TS, Frates MC, Hammers 22. Zhang C, Huang YQ, Liu ZL. Diagnostic value of 2017 ACR thyroid
LW. ACR thyroid imaging, reporting and data system (TI-RADS): imaging reporting and data system (TI-RADS) combined with
white paper of the ACR TI-RADS committee. Journal of the fine needle aspiration biopsy in thyroid nodules. Journal of X-Ray
American college of radiology. 2017 May 1;14(5):587-95. Science and Technology. 2021 Oct 29;29(6):1113-22.
https://doi.org/10.1016/j.jacr.2017.01.046 https://doi.org/10.3233 /xst-210949

14. Cibas ES, Ali SZ. The 2017 Bethesda system for reporting thyroid 23. Burgon C, Goldberg SE, Van Der Wardt V, Brewin C, Harwood RH.
cytopathology. Thyroid®. 2017 Nov;27(11):1341-6. Apathy measures in older adults and people with dementia: a
https://doi.org/10.1089/thy.2017.0500 systematic review of measurement properties using the COSMIN

15. Yamamoto R, Jensen MK, Aroner S, Furtado ]D, Rosner B, Hu FB, methodology. Dementia and geriatric cognitive disorders. 2021
Balkau B, Natali A, Ferrannini E, Baldi S, Sacks FM. HDL May 11;50(2):111-23. https://doi.org/10.1159/000515678
containing apolipoprotein C-III is associated with insulin 24. Bassin SR, Kohm K, Fitzgerald N, Cohen DA. An assessment of
sensitivity: a multicenter cohort study. The Journal of Clinical nutrition education in endocrinology fellowship programs in the
Endocrinology & Metabolism. 2021 Aug 1;106(8):e2928-40. United States. Endocrine Practice. 2022 Mar 1;28(3):310-4.
https://doi.org/10.1210/clinem/dgab234 https://doi.org/10.1016/j.eprac.2021.12.012

16. Lee Y], Kim MH, Lim DJ, Lee JM, Chang SA, Lee J. Exploring the 25. Meeta M, Anuradha M, Ashraf AB, Aggarwal K, Digumarti L, Singh
association between thyroid function and frailty: insights from T. Clinical Practice Guidelines for Menopause: An Executive
representative Korean data. Endocrinology and Metabolism. Summary and Recommendations: Indian Menopause Society
2023 Dec 1;38(6):729-38. 2026. Journal of Mid-life Health. 2026 Feb 1;17(Suppl 1):S12.
https://doi.org/10.3803 /enm.2023.1769 https://doi.org/10.4103/jmh.jmh 302 25.

17. Park], An S, Kim K, Bae JS, Kim JS. BRAFV600E positivity-
dependent effect of age on papillary thyroid cancer recurrence
risk. Cancers. 2023 Nov 13;15(22):5395.
https://doi.org/10.3390/cancers15225395

The Insight Volume 09 Number 03 July — September 2026

Page 623


https://en.wikipedia.org/wiki/Open_access
https://doi.org/10.1016/j.jasc.2018.10.001
https://doi.org/10.4103/jfmpc.jfmpc_981_23
https://doi.org/10.5334/jbsr.3562
https://doi.org/10.21037/gs.2019.07.01
https://doi.org/10.1016/j.jacr.2017.01.046
https://doi.org/10.1089/thy.2017.0500
https://doi.org/10.1210/clinem/dgab234
https://doi.org/10.3803/enm.2023.1769
https://doi.org/10.3390/cancers15225395
https://doi.org/10.3803/enm.2023.1670
https://doi.org/10.59556/japi.72.0709
https://doi.org/10.1007/978-3-031-67675-8_18
https://doi.org/10.1016/s2589-7500(24)00085-2
https://doi.org/10.1016/s2589-7500(24)00085-2
https://doi.org/10.3233/xst-210949
https://doi.org/10.1159/000515678
https://doi.org/10.1016/j.eprac.2021.12.012
https://doi.org/10.4103/jmh.jmh_302_25

