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Application of SWE combined with SMI in differential diagnosis of benign versus
malignant thyroid nodules
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Abstract Objective To investigate the accuracy and feasibility of shear wave elastography (SWE) combined with superb microvascular
imaging (SMI) for the differential diagnosis of benign and malignant thyroid nodules. Methods A total of 190 patients with thyroid nodu-
les detected in the Ultrasound Department of our hospital from January 2021 to December 2022 who underwent ultrasound-guided fine-
needle aspiration biopsy or exhibited postoperative histopathological improvement were selected as the study subjects. Among them , a total
of 224 thyroid nodules (74 benign and 150 malignant nodules) were detected ,all of whom underwent thyroid ultrasonography, SWE, and
SMI. The parameters related to the Young’s modulus of the tissue as well as the condition of fine blood flow and perforating vessels were
calculated. Using histopathological results as the gold standard to construct receiver operating characteristic (ROC) curves, observe the
effectiveness of SWE combined with SMI in the differential diagnosis of thyroid nodules, and compare the efficacy of different examination
methods in the diagnosis of thyroid nodules. Results There were significant differences in the internal composition, echo, margin, cal-
cification, and aspect ratio between the benign and malignant thyroid nodules (all P < 0.05) ;however, there was no significant difference
in the average diameter of the benign and malignant nodules (P > 0.05) . There were statistically significant differences in maximum elas-
ticity ,mean elasticity, elasticity ratio, microvascular score, peak shear wave velocity ,and average shear wave velocity between the benign
and malignant thyroid nodules (all P < 0.05) . The ROC curve showed that the area under the curve of the maximum elastic value
was the highest, while the optimal diagnostic threshold was 29.52 kPa. The optimal diagnostic threshold for the microvascular flow
score was 2.3 points. In terms of diagnostic efficacy, SWE combined with SMI showed the highest sensitivity (94.67%) and specificity
(94.59%) . Conclusion SWE combined with SMI can further improve the diagnostic efficiency of benign and malignant thyroid nodules
and achieve quantitative evaluation and dynamic observation of lesions , which has application and promotion value.
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The ultrasound shows solid nodules, TI-RADS classified is 4 ¢ with a score of 10,and SWS average of 2.15 m/s with a score of 3.
B &K RAKBRER15]43%5 S EE

Fig.1 A 43-year-old man with a clinical diagnosis of thyroid cancer

The ultrasound shows cystic solid nodules, TI-RADS classification is 2 with a score of 2,SWS average <1.5 m/s with a score of 1.
B2 I&KISHALETERKIRIE16]40%5 BEEE
Fig.2 A 40-year-old man with a clinical diagnosis of nodular goiter
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Tab.1 Ultrasound features of benign versus malignant thyroid nodules

Ultrasound features Benign (n = 74) Malignant (n = 150) i/x’ P
Nodule diameter (mm) 1.85+0.12 1.99+0.13 0.849 0.176
Internal components [n(%)] 23.305 <0.001
Solidity 38(51.35) 138 (92.00)
Mix 36(48.65) 12(8.00)

Echo[n (%)) 34.020 <0.001
Med-hyperechoic 42 (56.76) 10(6.67)
Hypoechoic 30 (40.54) 112(74.67)
Ex-hypoechoic 2(2.70) 28 (18.67)

Nodule edge [n (%)] 52.681 <0.001
Skin pass 70(94.59) 40(26.67)
Irregular 4(5.40) 110(73.33)

Calcification [n (%)] 18.412 <0.001
Microcalcification 12(16.22) 84 (56.00)
Coarse calcification 6(8.11) 16(10.67)
None 56 (75.68) 50(33.33)

Aspect ratio [n (%)] 13.773 0.001
=1 4(2.70) 44(29.33)
<1 72(97.30) 106 (70.67)

F2 HFRBEREBUEETHGRER. TYIREEMBLRSHILER
Tab.2 Young’s modulus, shear wave velocity, and microflow parameters of benign and malignant thyroid nodules

Ttem Benign (n = 74) Malignant (n = 150) t P
Emax (kPa) 2298 +4.79 41.95 £20.37 18.416 0.001
Emean (kPa) 17.68 £5.27 29.37+11.45 16.529 0.001
LSR 2.05+044 3.97+0.85 7.413 0.001
PEAK (m/s) 2.70 £ 0.56 3.96 +0.94 5.774 0.001
Pmean (m/s) 2.33+0.28 2.94+£0.71 5.630 0.001
MBF'S 2.38+£0.68 297045 3.849 0.012
Microflow perforations 1.42 £0.97 195+ 1.16 1.847 0.089

Emax, maximum elastic value; Emean,mean elastic value; LSR, elasticity ratio; PEAK, peak shear wave velocity ; Pmean,average shear wave velocity;

MBFS, microblood flow score.
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Fig.3 ROC curves of Young’s modulus, shear wave elastic parameters, and microflow parameters of benign versus malignant thyroid

nodules

R3 FREEE TR R R BEE TS ET B LR (%)
Tab.3 Diagnostic efficacy of different examination schemes for benign versus malignant thyroid nodules (%)

Examination scheme Sensitivity Specificity Accuracy  Positive predictive value  Negative predictive value
SMI 78.67 81.08 79.46 89.39 65.22
SWE 78.38 81.33 80.36 88.41 67.44
SWE combined SMI 94.67 94.59 94.64 97.26 89.74
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