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[ Abstract] Objective: To discuss the value of multimodal ultrasound and BRAF mutation detection in the diagnosis of
Thyroid Imaging Reporting and Data System ( TI-RADS) 4 ~35 thyroid nodules. Methods: 172 cases (150 patients) of TI-
RADS 4 ~5 thyroid nodules were diagnosed by different ways of ultrasound. The efficacy of conventional ultrasound (CU) ,
contrast-enhanced ultrasound ( CEUS) , ultrasound-guided needle aspiration cytology ( US-FNA) and US-FNA combined with
BRAF mutation detection in the diagnosis of thyroid nodules were compared. Results: Among the 172 nodules, 90 were malig-
nant (63 BRAF-positive cases) , and 82 were benign ( BRAF-negative). The sensitivity (82.2% ) and specificity (93.9% ) of
CU plus CEUS were the highest in the diagnosis of TI-RADS 4 ~5 nodules. For TI-RADS 4a nodules, US-FNA + BRAF muta-
tions detection showed the highest sensitivity (81.4% ), specificity (93.6% ), accuracy (89.3% ) and AUC (0.875). For
TI-RADS 4b ~5 nodules, US-FNA, US-FNA + BRAF mutation detection demonstrated good sensitivity, specificity, accuracy

and AUC. Conclusion: Reasonable selection of different modes

of ultrasound combined with BRAF mutation detection can

[ AA] 2020-08-01 [EEBEHA] 2021-01-17 improve the diagnostic efficacy of TI-RADS 4 ~5 thyroid nodule.
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Figure 1. Multimodal Ultrasound in the Diagnosis of Thyroid Nodules

A. CU for TI-RADS 4b nodules; B. CEUS showed low or no enhancement; C. US-FNA; D. Papillary thyroid carcinoma detected by
cytological examination ( x200).

CU: Conventional ultrasound; CEUS: Contrast-enhanced ultrasound; US-FNA: Ultrasound-guided needle aspiration cytology.

Fz1 172 457 BRAF RETHWMLER
Table 1. BRAF Mmutation Detection Results of 172 Nodules

Group BRAF mutation Nodules
+ -

Malignant 63 27 90

Benign 0 82 82

b 90.576

<0.001
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Table 2. Diagnostic Results of TI-RADS 4 ~5 Nodules by Multimodal Ultrasonography

Diagnostic result Final diagnostic result Sensitivity Specificity Accuracy AUC
Malignant Benign
CcU 51.1% 93.9% 71.5% 0.725
Malignant 46 5
Benign 44 77
CEUS 64.4% 63.4% 63.9% 0.639
Malignant 58 30
Benign 32 52
CU + CEUS 82.2% 70.7% 76.7% 0.765
Malignant 74 24
Benign 16 58
Abbreviations as indicated in Figure 1.
®3 BMizWAX AUC ZRMEXTLL
Table 3. Difference in AUC by Different Diagnostic Methods
Diagnostic method Difference in AUC z P
CU vs CEUS 0.725 -0.639 =0.086 4.219 < 0.001
CU vs CU + CEUS 0.765 -0.725 =0.040 4.016 < 0.001
CEUS »s CU + CEUS 0.765 -0.639 =0. 126 4.211 < 0.001

Abbreviations as indicated in Figure 1.
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Table 4. Diagnostic Results of TI-RADS 4a Nodules by Multimodal Ultrasonography

Diagnostic result Final diagnostic result Sensitivity Specificity Accuracy AUC
Malignant Benign

CEUS 60.5% 62.8% 61.9% 0.616
Malignant 26 29
Benign 17 49

US-FNA 37.2% 78.2% 63.6% 0.571
Malignant 16 17
Benign 27 61

US-FNA + CEUS 65.1% 61.5% 62.8% 0.633
Malignant 28 30
Benign 15 48

US-FNA + BRAF mutation detection 81.4% 93.6% 89.3% 0.875
Malignant 35 5
Benign 8 73

Abbreviations as indicated in Figure 1.
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Table 5. Difference in AUC by Different Diagnostic Methods
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Diagnostic method Difference in AUC V4 P

CEUS vs US-FNA 0.616 —0.571 =0.045 3.309 < 0.001
CEUS ws US-FNA + CEUS 0.633 -0.616 =0.017 2.351 0.013
CEUS ws US-FNA + BRAF mutation detection 0.875-0.616 =0.259 1.862 0.043
US-FNA vs US-FNA + CEUS 0.633 -0.571 =0.062 2.553 0.010
US-FNA vs US-FNA + BRAF mutation detection 0.875-0.571 =0.304 3.467 < 0.001
US-FNA + CEUS vs US-FNA + BRAF mutation detection 0.875-0.633 =0.242 3.826 < 0.001

Abbreviations as indicated in Figure 1.
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TI-RADS 4b ~ 5 45797 51 A (47 Ak 45
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Table 6. Diagnostic Results of TI-RADS 4b ~5 Nodules by Multimodal Ultrasonography

Diagnostic result Final diagnostic result Sensitivity Specificity Accuracy AUC
Malignant Benign
CEUS 63.8% 75.0% 64.7% 0.694
Malignant 30 1
Benign 17 3
US-FNA 95.7% 75.0% 94.1% 0.854
Malignant 45 1
Benign 2 3
US-FNA + CEUS 95.7% 50.0% 92.2% 0.813
Malignant 45 2
Benign 2 2
US-FNA + BRAF mutation detection 97.9% 75.0% 96.1% 0.889
Malignant 46 1
Benign 1 3
Abbreviations as indicated in Figure 1.
R7 BMizHAX AUC ZRHEXTLL
Table 7. Difference in AUC by Different Diagnostic Methods
Diagnostic method Difference in AUC z P
CEUS vs US-FNA 0.854 -0.694 =0. 160 4.276 < 0.001
CEUS »s US-FNA + CEUS 0.813-0.694 =0.119 4.113 < 0.001
CEUS ws US-FNA + BRAF mutation detection 0.889 -0.694 =0.195 2.653 0.031
US-FNA vs US-FNA + CEUS 0.854 -0.813 =0.032 4.094 < 0.001
US-FNA vs US-FNA + BRAF mutation detection 0.889 —-0.854 =0.035 4.547 < 0.001
US-FNA + CEUS vs US-FNA + BRAF mutation detection 0.889 -0.813 =0.076 3.026 0.024

Abbreviations as indicated in Figure 1.
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