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TI-RADS combined with contrast-enhanced ultrasonography in differential diagnosis of benign

and malignant thyroid nodules
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Abstract: Objective To analyze the application value of thyroid imaging reporting and data system (TI-RADS), contrast-enhanced
ultrasonography (CEUS), and combined use of them in the differential diagnosis of benign and malignant thyroid nodules.
Methods Eighty-seven patients with thyroid nodules treated in Chongqing Traditional Chinese Medicine Hospital from January
2015 to December 2016 were selected as the subjects. All the patients were examined by CEUS, TI-RADS and combined
examination. Taken the operational and pathological results as the gold standard, we compared the sensitivity, specificity and
accuracy of the 3 examination methods for the differential diagnosis of benign and malignant thyroid nodules. Results There
were 117 thyroid nodules, 95 benign nodules and 22 malignant nodules in 87 patients. The maximum diameter of nodules was
0.54-5.19 cm, and the average diameter was (1.50+0.76) cm. The sensitivity, specificity and accuracy of TI-RADS in the diagnosis
of benign and malignant thyroid nodules were 45.45% (10/22), 64.21% (61/95) and 60.68% (71/117), respectively. The imaging
characteristics of benign and malignant thyroid nodules were significantly different in early enhancement, homogeneous
enhancement, and peripheral ring enhancement images (P<0.05). The sensitivity, specificity and accuracy of CEUS in the
diagnosis of benign and malignant thyroid nodules were 72.72% (16/22), 92.63% (88/95) and 91.45%(104/117) on early
enhancement images; 72.72% (16/22), 74.73% (71/95) and 74.35% (87/117) on homogeneous enhancement images; and 95.45%
(21/22) and 31.57% (30/95) and 43.58% (51/117) on peripheral ring enhancement images. The sensitivity, specificity and accuracy
of TI-RADS combined with CEUS in the diagnosis of benign and malignant thyroid nodules were 90.90% (20/22), 95.78%
(91/95) and 94.87% (111/117). Conclusion TI-RADS combined with CEUS can effectively improve the sensitivity, specificity
and accuracy of the differential diagnosis of benign and malignant thyroid nodules.
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Tab.1 Results of contrast—enhanced ultrasonography (CEUS) in the diagnosis of benign and malignant thyroid nodules

Difterent kinds of images

Malignant nodules (n=22)

Benign nodules (n=95) i value P value

Early enhancement

No enhancement 0
Low enhancement 16
Isoechoic 4
Hyperechoic 2

Late enhancement

No enhancement 0
Low enhancement 14
Isoechoic 6
Hyperechoic 2

Homogeneous enhancement
Yes 6
No 16
Peripheral ring enhancement
Yes 1

No 21

49.319 <0.001

11

66

6.113 0.106

11

36

34

14

17.886 <0.001

71

24

6.703 0.010

30

65
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R R SR R EE 3 0l 72.72% (16/22) |
92.63% (88/95) . 91.45% (104/117) 5 72.72% (16/22) .
74.73% (71/95) | 74.35% (87/117) 5 95.45% (21/22) .
31.57%(30/95) .43.58%(51/117) , WZ& 1 /i .
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TI-RADS 53 2%t A CEUS 2 W7 R AR BB PESE T R
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(91/95) .94.87%(111/117)
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Fig.1 Conventional ultrasound of malignant thyroid nodules
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[E2 FURBREMLET CEUS REARIGEE
Fig.2 Malignant thyroid nodules on early enhancement CEUS image

Fig.1 and Fig.2 were from the same patient.

a: Conventional ultrasound image

E3 FRAREMLET CEUS #5271 51 & Bih Ik 1G58 E
Fig.3 Malignant thyroid nodules on peripheral ring

enhancement images and uneven enhancement CEUS image
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b: Doppler vascular morphologic image
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Fig.4 Conventional ultrasound and vascular morphologic images of benign thyroid nodules

The boundary of the lesion was clear on conventional ultrasound image, and the Doppler image revealed the vascular morphologic rules.
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Fig.5 Benign thyroid nodules on focus enhancement CEUS image

Fig.4 and Fig.5 were from the same patient.
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