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ABSTRACT Objective: To explore the diagnostic value of elastic quantitative analysis combined with hard ring sign for differentiating
benign and malignant thyroid nodules. Methods: The clinical data of 121 cases of patients with thyroid nodules confirmed by operation or
biopsy in our hospital from January 2018 to September 2018 were retrospectively analyzed. All the patients underwent elastography
quantitative analysis and shear wave elastography (SWE) analysis. Quantitative analysis of elastography, SWE analysis and combined de-
tection were performed. The results were golden standard (78 benign and 43 malignant), sensitivity, specificity, accuracy, positive predic-
tive value and negative predictive value for the diagnosis of benign and malignant thyroid nodules. Quantitative analysis of elastography,
SWE and ROC curves were drawn respectively, and the areas under ROC curves were compared. Results: (1) Elastic quantitative analy-
sis of 87 benign nodules, 34 malignant, the sensitivity was 73.08%, the specificity was 30.23%, the positive predictive value was 65.51%,
the negative predictive value was 38.24%; (2) SWE analysis of 76 benign nodules, 45 malignant nodules, the sensitivity was 64.10%, the
specificity was 39.53%, the positive predictive value was 65.79%, the negative predictive value was 37.78%; (3) 73 benign nodules, 48
malignant nodules, the sensitivity was 89.74%, the specificity was 93.02%, the positive predictive value was 95.89%, the negative predic-
tive value was 83.33%; (4) The sensitivity, specificity, positive predictive value and negative predictive value of combined detection were

higher than those of single detection (P<0.05); (5) Quantitative analysis of elastography. The area under ROC curve was 0.843, 0.819 and
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0.940, respectively. The accuracy of combined detection was higher than that of single method (P<0.05). SWE analysis of the modulus of

elasticity of benign and malignant thyroid nodules Emean, Emin, Emax, Esd, Emean-p and Emean-m were significantly larger than the

malignant nodules (P<0.05). Conclusion: Quantitative analysis of elastography combined with hard ring sign detection can significantly

improve the sensitivity and specificity in the diagnosis of benign and malignant thyroid nodules, and it has high clinical value.
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Table 1 Quantitative analysis of elastic imaging, SWE analysis and the combination for the benign and malignant thyroid nodules

Quantitative analysis of elastic

SWE analysis Two combined

Pathologic resultn n imaging
Benign Malignant Benign Malignant Benign Malignant
Benign thyroid nodules 78 57 21 50 28 70 8
Malignant thyroid nodules 43 30 13 26 17 3 40
Total 121 87 34 76 45 73 48
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Table 2 Comparison of the results of three different detection methods (%)

Group Sensitivity Specificity Positive predictive value Negative predictive value
Quantitative analysis of
) 73.08 30.23 65.51 38.24

elastic imaging

SWE analysis 64.10 39.53 65.79 37.78

Two combined 89.74* 93.02%* 95.89* 83.33*
Note: compared with elastic ultrasound and hard ring sign, *P<0.05.
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Table 3 Comparison of the modulus of elasticity in benign and malignant thyroid nodules by SWE(x+ s)

SWE analysis n Emean(kPa) Emin(kPa) Emax(kPa) Esd(kPa) Emean-p Emean-m
Benign thyroid nodules 76 22.31% 6.22 12.42+ 423 35.24+ 10.06 6.15+ 2.68 1.73+ 0.68 1.69+ 0.57
Malignant thyroid nodules 45  39.53+ 13.54* 17.35+ 8.65* 73.47+ 25.82% 13.42+ 4.12% 3.97+ 1.76* 3.68+ 2.16*

Note: compared with Benign thyroid nodules, *P<0.05.
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