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ABSTRACT
BACKGROUND: Ultrasonography is an essential tool in the evaluation of thyroid nodules. At Rayong
Hospital, the diagnostic and treatment approaches follow the American Thyroid Association (ATA) guidelines,
which classify thyroid nodules into various risk categories based on ultrasound features. However, the
ultrasonographic characteristics that indicate a risk of malignancy may vary across different studies.
OBJECTIVES: To investigate the correlation between the ultrasound characteristics of thyroid nodules and
thyroid cancer, and to determine the prevalence of thyroid cancer among patients at Rayong Hospital.
METHODS: This retrospective study collected data from the databases of Rayong Hospital. The study
included patients who were diagnosed with thyroid nodules using ultrasound and who underwent fine-needle
aspiration (FNA) between January 1, 2022 and December 31, 2023. Chi-square statistics and logistic
regression were used for data analysis.
RESULTS: A total of 201 patients were included in the study, comprising 172 females (85.6%) and 29 males
(14.4%), with a mean age of 51.4+15.5 years. Among them, 17 cases (94.4%) were diagnosed with papillary
thyroid carcinoma. Statistically significant ultrasound features associated with thyroid cancer included the
presence of a solitary nodule (adjOR=7.29; 95%Cl: 1.22-43.57, p=0.03) and microcalcifications (adjOR=8.57;
95% Cl: 2.20-33.35; p=0.002).
CONCLUSIONS: The prevalence of thyroid cancer was calculated as 9.0%, and the ultrasound features of
the thyroid nodules, as classified by ATA guidelines, that were significantly associated with thyroid
malignancy included the number of solitary nodules and the presence of microcalcifications.
KEYWORDS: thyroid nodule, thyroid cancer, ultrasonography, risk factor
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Table 1 Comparison of Baseline Characteristics and Ultrasound Features between Malignant and Benign Groups

n (%)
Baseline characteristic and ultrasound features Malignant p-value
Benign (n=183)
(n=18)
Sex 0.26
Male 1 (5.6) 28 (15.3)
Female 17 (94.4) 155 (84.7)
Age (years) 0.44
<45 7 (38.9) 55 (30.1)
>45 11 (61.11) 128 (69.95)
Number of nodules 0.04
1 8 (44.4) 38 (20.8)
2 4 (22.2) 36 (19.7)
3 4 (22.2) 24 (13.1)
4 0 (0.0) 13 (7.1)
>4 2 (11.1) 72 (39.3)
Thyroid-stimulating hormone (plU/mL) (n=180) 0.90
Low (<0.3) 2 (11.1) 24 (14.8)
Normal (0.3-3.69) 14 (77.8) 123 (75.9)
High (>3.69) 2 (11.1) 15 (9.3)
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Table 1 Comparison of Baseline Characteristics and Ultrasound Features between Malignant and Benign Groups (continue)
n (%)
Baseline characteristic and ultrasound features Malignant p-value
Benign (n=183)
(n=18)

Location 0.28
Left thyroid glands 5(27.8) 72 (39.3)
Right thyroid glands 13 (72.2) 100 (54.6)
Isthmus 0 (0.0) 11 (6.0)

Nodule size (cm) 0.80
<2 3 (16.7) 22 (12.0)
2-4 9 (50.0) 104 (56.8)
>4 6 (33.3) 57 (31.2)

Margin <0.001
Well-defined 9 (50.0) 168 (91.8)
lll-defined 9 (50.0) 15 (8.2)

Internal echogenicity 0.002
Isoechoic 1(5.6) 63 (34.4)
Hyperechoic 0 (0.0) 20 (10.9)
Hypoechoic 16 (88.9) 77 (42.1)
Mixed echoic 1(5.6) 23 (12.6)

Cystic change 0.04
No 9 (50.0) 49 (26.8)
Yes 9 (50.0) 134 (73.2)
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daaswnenuniniianziSedaninsasd wudn
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Table 2 Association Between Ultrasound Features and Thyroid Cancer

Crude OR Adjusted OR
Ultrasound features p-value p-value
(95% Cl) (95% Cl)
Number of nodules
>4 1.00
32 4.72 (0.83-26.95) 0.08
1 8.23 (1.78-38.08) 0.007 7.29 (1.22-43.57) 0.03
Nodule Size (cm)
<2 1.00
2-4 0.63 (0.16-2.54) 0.52
>4 0.77 (0.18-3.36) 0.73
Margin
Well-defined 1.00
lll-defined 11.20 (3.86-32.46) <0.001 4.62 (0.80-26.88) 0.09
Internal echogenicity
Isoechoic 1.00
Hyperechoic 1.00
Hypoechoic 13.09 (1.69-101.44) 0.014 2.96 (0.18-55.67) 0.43
Mixed echoic 2.74 (0.16-45.62) 0.48
Cystic change
No 1.00
Yes 0.37 (0.14-0.97) 0.04 1.06 (0.27-4.21) 0.93
Microcalcifications
No 1.00
Yes 14.40 (4.96-41.80) <0.001 8.57 (2.20-33.35) 0.002
Taller than wide
No 1.00
Yes 10.71 (0.64-178.90) 0.01
Interrupted rim calcification
with soft tissue extrusion
No 1.00
Yes 5.32 (0.46-61.78) 0.181
Extrathyroid extension
No 1.00
Yes 5.90 (1.34-25.99) 0.019 0.89 (0.10-8.21) 0.92
Lymphadenopathy
No 1.00

Yes 17.80 (4.74-66.83) <0.001 2.51(0.43-14.74) 0.31
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