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ABSTRACT Objective: To study the clinical value of color doppler ultrasound combined with serum P53, midkine and thymidine
kinase 1 (S-TK1) in differentiating benign and malignant thyroid nodules. Methods: 420 patients with thyroid nodules who were admitted
to our hospital from January 2015 to January 2020 were included in the study. The patients were divided into 150 malignant nodules
group and 270 benign nodules group according to the different results of postoperative pathological examination. The various ultrasound
image characteristics and levels of P53, midkine and S-TK1 were compared between the two groups. In addition, the receiver operating
characteristic curve (ROC) was used to analyze the energy efficiency of color doppler ultrasound and the diagnosis of thyroid malignant
nodules at the level of serum P53, midkine, S-TK1 or above. Results: In the ultrasonic image features of the malignant nodules group, the
proportion of shape irregularity, unclear boundary, no capsule, internal calcification and the blood flow grade of grade 2 to 3 were higher
than those of the benign nodules group (P<0.05). The levels of P53, midkine and S-TK1 in the malignant nodule group were higher than
those in the benign nodule group (P<0.05). According to ROC curve analysis, the area under the curve, sensitivity and specificity of the
diagnosis of thyroid malignant nodules by color doppler ultrasound combined with serum P53, midkine and S-TK1 were 0.895, 0.92 and
0.88 respectively, which were all higher than those detected by the above method alone. Conclusion: Color doppler ultrasound combined
with serum P53, midkine and S-TK1 has a high clinical value in differentiating benign and malignant thyroid nodules.
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Table 1 Comparison of ultrasonic image characteristics between the two groups n( % )

Malignant nodule Benign nodule group
Ultrasonic image characteristics x P
group(n=150) (n=270)
Regularity 46(30.67) 162(60.00) 33.192 0.000
Shape
Irregularity 104(69.33) 108(40.00)
Clear 24(16.00) 210(77.78) 149.156 0.000
Boundary
Unclear 126(84.00) 60(22.22)
Yes 41(27.33) 166(61.48) 44.987 0.000
Capsule
No 109(72.67) 104(38.52)
Yes 138(92.00) 0(0.00) 369.957 0.000
Internal calcification
No 12(8.00) 270(100.00)
Blood flow grade of 0~1 grade 48(32.00) 223(82.59) 107.826 0.000
grade 2~3 grade 102(68.00) 47(17.41)
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Table 2 Comparison of serum P53, midkine and S-TK1 levels between the two groups(xt s)

Groups n P53(ng/L) Midkine(ng/L) S-TK1(pmol/L)
Malignant nodule group 150 202.38+ 27.48 452.83+ 104.29 540+ 3.24
Benign nodule group 270 86.11+ 10.94 234.28+ 84.19 1.39+ 1.29
t - 61.363 23.363 17.949
P - 0.000 0.000 0.000
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Table 3 Energy efficiency of each detection method in diagnosing malignant thyroid nodules

Detection method Area under the curve

Sensitivity Specificity

Color doppler ultrasound 0.722 0.75 0.70
Serum P53 0.657 0.74 0.61
Serum midkine 0.690 0.72 0.67
Serum S-TK1 0.648 0.70 0.60
Combined with four 0.895 0.92 0.88
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Fig.1 ROC curve of thyroid malignant nodule diagnosed by different

detection methods
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