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Color Doppler Ultrasound Characteristics and Diagnostic Value of Benign
and Malignant Thyroid Nodules*
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ABSTRACT Objective: To study the color Doppler ultrasonographic characteristics of benign and malignant thyroid nodules and its
diagnostic value. Methods: 300 patients with thyroid diseases who underwent surgery in our hospital from March 2016 to February 2019
were selected as the study subjects. All patients were examined by color Doppler ultrasonography to compare the sonographic features of
benign and malignant thyroid nodules (including diameter, calcification, boundary, echo and blood flow). The sensitivity, specificity and
accuracy of color Doppler ultrasonography in the diagnosis of benign and malignant thyroid nodules were analyzed based on the results
of pathological biopsy. The blood flow patterns and hemodynamic parameters of benign and malignant thyroid nodules were compared.
Results: The proportion of malignant nodules with diameter 2 2 cm, calcification, blurred boundary, anechoic/hypoechoic and rich blood
flow was higher than that of benign nodules (all P<0.05). The sensitivity, specificity and accuracy of color Doppler ultrasonography in the
diagnosis of thyroid nodules were 97.73%, 86.11% and 96.33%, respectively. The proportion of benign thyroid nodules with blood flow
types I and Il was higher than that of malignant nodules, while the proportion of type Il and IV was lower than that of malignant nodules
(all P <0.05). The peak systolic blood flow velocity (PSV) and resistance index (RI) of benign thyroid nodules were lower than those of
malignant thyroid nodules, while the end diastolic blood flow velocity (EDV) of benign thyroid nodules was higher than that of malignant
thyroid nodules (all P < 0.05). Conclusion: Color Doppler ultrasonography is of high value in differentiating benign and malignant thyroid
nodules, and has high sensitivity, specificity and accuracy. It can provide important reference for early diagnosis and clinical treatment of
benign and malignant thyroid nodules.
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Table 1 Comparison of color Doppler ultrasound features of benign and malignant thyroid nodules[n(%)]

Malignant nodules

Benign nodules

Ultrasonic feature x P
(n=36) (n=264)
Diamete(cm) <2 6(16.67) 247(93.56) 141.773 0.000
22 30(83.33) 17(6.44)
Calcification condition No 7(19.44) 140(53.03) 14.300 0.000
Yes 29(80.56) 124(46.97)
Boundary Limpid 13(36.11) 188(71.21) 17.654 0.000
Vague 23(63.89) 76(28.79)
Echo No Echo/Low Echo 34(94.44) 175(66.29) 11.885 0.001
High echo/ equal echo 2(5.56) 89(33.71)
Blood flow condition Lack of blood flow 11(30.56) 137(51.89) 5.771 0.016
Rich in blood flow 25(69.44) 127(48.11)
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Table 2 Sensitivity, specificity and accuracy of color Doppler ultrasound in the diagnosis of thyroid nodules

Surgical and pathological tissue biopsies

Ultrasound
Benign Malign Total
Benign 258 5 263
Malign 6 31 37
Total 264 36 300
R 3 RRER REBMEL TR MRS BB R [n(%)]
Table 3 Comparison of blood flow classification between benign and malignant thyroid nodules[n(%)]

Nodular type n I I m v
Benign nodules 264 130(49.24) 112(42.42) 20(7.58) 2(0.76)
Malign nodules 36 7(19.44) 8(22.22) 13(36.11) 8(22.22)

x? - 11.337 5.387 26.349 45298

P - 0.001 0.020 0.000 0.000

4 FRBREMEET LR NESHI I (x25)
Table 4 Comparison of hemodynamic parameters of benign and malignant thyroid nodules(x=s )

Groups n PSV(cm/s) EDV(cm/s) RI
Benign nodules 264 30.05+ 6.11 17.18+ 2.80 0.47+ 0.13
Malign nodules 36 34.32+ 7.74 14.26% 2.53 0.79+ 0.20

t - 3.801 5.934 12.861
P - 0.000 0.000 0.000
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