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Differential Diagnosis of Thyroid Nodules by Thyroid Imaging
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Abstract: [Objective ] To assess the value of thyroid imaging reporting and data system (TI-
RADS) and conventional ultrasonography in differential diagnosis of benign and malignant thyroid
nodules. [Methods] Two hundred and sixty-six thyroid nodules from 253 patients were examined
by using conventional ultrasonography. The thyroid nodules were classified as benign or malignant
based on the size,quantity,shape,boundary,internal echoes and back area features of lesions.
Meanwhile ,the thyroid nodules were also classified by using the TI-RADS. The diagnostic accu-
racy of two methods was assessed with pathological results as gold standard. [Results | The sensi-
tivity , specificity ,accuracy rate, positive predictive value and negative predictive value of conven-
tional ultrasound in diagnosis of benign and malignant thyroid nodules were 70.7% ,87.5% ,
85.0% ,50.8% and 94.3% respectively;while those of TI-RADS were 90.2% ,81.3% ,82.7% ,
46.8% and 97.9% respectively. The sensitivity of TI-RADS was higher than that of conventional
ultrasound (P=0.026). [ Conclusions ] Both TI-RADS and conventional ultrasonography have high
value in differential diagnosis of thyroid nodules. TI-RADS classification system can be used as a
standardized tool for management of patients with thyroid nodules with different classification.
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Table 1 Comparison of benign and malignant thyroid
nodules diagnosed by conventional ultrasonography

Pathologic type

Nodule characteristics

Malignant ~ Benign

Boundary shape

Not clear and irregular 21 16

Clear or (and) Rules 20 209
Internal calcification

Micro calcification 26 11

Coarse calcification 6 47

No calcification 9 167
Shape

Taller than wide 24 13

Wider than tall 17 212
Screen out the number of malignant 29 28
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220103224 (2/86,2.3%),4a 25 2 4~ (2/
73,2.7%) ,4b 25 11 1~ (11/44,25.0%) ,4c 25 18 45
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Table 2 Comparison of diagnostic indexes of conventional ultrasound and TI-RADS

Pathologic type

Diagnostic results

Sensitivity Specificity Accuracy positive predictive

negative predictive

value (%)

Malignant ~ Benign (%) (%) rate(%) value (%)

Conventional ultrasonography 70.7 87.5 85.0 50.8 94.3
Malignant 29 28
Benign 12 197

TI-RADS 90.2 81.3 82.7 46.8 97.9
Malignant 37 42
Benign 4 183

X - - 4.970 3.316 0.499 0.217 3.304

P - - 0.026 0.069 0.480 0.642 0.069
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Table 3 Distribution of benign and malignant thyroid
nodules by TI-RADS classification

Pathological TI-RADS

type 2 3 4a 4b 4¢
Malignant 0 2 2 11 18
Benign 28 84 71 33 8 1
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Figure 1 Malignant group classification for class 3,4a nodule ultrasonography
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