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Diagnostic efficiency of ultrasound TI-RADS combined‘with three-dimensional shear wave elastography
in thyroid microcarcinoma

HAN Rui-jun', DU Jing", CHEN Cui', ZHU Cai-xia', LI Feng-hua'*, WANG Jia-dong’
1. Department of Ultrasound, Renji Hospital, Shanghai Jiao Tong University School of Medicine, Shanghai 200127, China; 2. Department of Head and Neck Surgery, Renji
Hospital, Shanghai Jiao Tong University-School'of Medicine, Shanghai 200127, China

[Abstract] Objective - To evaluate the diagnostic value of ultrasound thyroid imaging-reporting and data system (TI-RADS) combined with three-
dimensional shear wave elastography (3D-SWE) technique in thyroid microcarcinoma. Methods * From Jun. 2017 to Jan. 2018, 66 patients with 67
thyroid nodules in.the Department of Ultrasound of Renji Hospital, Shanghai Jiao Tong University School of Medicine were recruited. All thyroid nodules
were classified as TI-RADS4-5, and the maximum diameter was 5.0-10.0 mm. After routine ultrasound examination, all thyroid nodules were evaluated
V600E

by TI-RADS classification, 3D-SWE technique, fine-needle aspiration biopsy (FNAB) examination and an additional BRAF
the nodules. were divided into benign group and malignant group according to the results of surgical pathology or fine-needle aspiration combined with

gene mutation test. All

BRAF**"".gen¢ detection. The threshold value of the parameters in 3D-SWE for differentiating benign and malignant thyroid nodules was calculated, and
the TI-RADS was further adjusted by Young's modulus parameters of the lesion to obtain combined TI-RADS (conventional ultrasound combined with
3D-SWE) for detecting the benign and malignant nodules. Results - Among the 67 thyroid nodules, 38 of them were malignant and 29 were benign.
The'optimal cut-off point of three-dimensional maximum Young's modulus in sagittal plane (3D-S-Emax) was 24.6 kPa. The area under the curve (AUC)
value, sensitivity, specificity and accuracy of 3D-S-Emax were 0.683, 65.8%, 65.5% and 65.7%, respectively. The AUC value for combined TI-RADS was
0.801 and that for conventional TI-RADS was 0.794, without statistical difference. The sensitivity, specificity and accuracy of conventional TI-RADS and
combined TI-RADS were 63.2%, 82.8%, 71.6%, and 86.8%, 69.0%, 79.1%, respectively. Only sensitivity of combined TI-RADS was significantly higher
than that of conventional TI-RADS (P=0.004). Conclusion - Combined TI-RADS and conventional TI-RADS have similar diagnostic value in thyroid
microcarcinoma, while combined TI-RADS has higher diagnostic sensitivity and lower missed diagnosis rate.
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Tab 1 Evaluation of conventional TI-RADS classification of thyroid nodules in two groups

Conventional TI-RADS classification/n

Groups
4a 4b 4c 5
Benign group (N=29) 13 11 5 0
Malignant group (N=38) 2 12 23 1

2.3 3D-SWE £l

LT DA R RS R0h, R FE A
) 3D-S-Emax 4y %4 (23.4+8.8)kPa, (42.2+29.7)kPa,
HZERRAGIE L (P=0.019), i 2 411 4 250
XRG4 L, 4 ROC #Hi 2y #r Bor, &4
3D-S-Emax > 24.6 kPa b}, SIS T HUARBRES Y ROBHERY
AUC, UL, 5. MERRRE. PHYETTIUE AR P Hi
{54y %12k 0.683, 65.8% (25/38). 65.5% (19/29). 65.7%
(44/67). 71.4% (25/35) F159.4% (19/32),

2.4 RS EA 3D-SWE 1A TI-RADS 4394kl
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4b 2o, HJE 4b BT de G, R de P S AR EE T AT
HHFE, DALURRE O A TI-RADS 532 (K2), A
TR A TI-RADS 43 06t HUARBREE T RO MR RE Ty 64T
W RLIT, 455 B RS TI-RADS 4y 2% T LLA R & -k
Wfs N RIS i (B 1) £ ROC fh£k5rH1 B,
AUC % 0.801, FfERIE A 4c P, kA TI-RADS 53 5
> Ac b, YIS FURIRES Y RGP BURE . R
B . IS T R S T 45 5314 86.8% (33/38)
69.0% (20/29). 79.1% (53/67). 78.6% (33/42) 1 80.0%
(20/25), R FHBCHE 4555 3F 5 BB 75 TI-RADS 43 4. Ik
& TI-RADS 5 R iz Wiiredefr bk, &% (£3) B
A TI-RADS 43 2% (I A0s BE T 1 BE 20 i 1 LR 75 TI-
RADS 439, {H{UEUREEAETZ 2 Ry RS Wr Al 22 R B A
Giil L (P=0.004), TWifG, R A TI-RADS 4
e, WA TI-RADS 4y 25 824 2 Fhoy 2k 75 301 ROC gh
£ (E2), il Z Ui 2 Fhordos N AUC, &85
R 2 Mo ER TS EE L (20218, P=0.827),

2 2 HIPRIRE T A TI-RADS 5} A
Tab 2 Evaluation of combined TI-RADS classification of thyroid nodules in two groups

Combined TI-RADS classification/n

Groups
4a 4b 4c 5
Benign group (N=29) 12 8 9 0
Malignant group (N=38) 1 4 32 1
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Note: A. Longitudinal image of conventional ultrasound showed a solid hypoechoic nodule in the right lobe of thyroid, with clear boundary and irregular shape, and short
club-like blood flow signals at the edge. B. Transverse section of thyroid nodules showed a taller-than-wide shape, with conventional TI-RADS 4b level. C. 3D-S-Emax was
significantly higher than the threshold value of 24.6 kPa, and combined TI-RADS was upgraded to 4c.

1 EHUER TI-RADS S 4Bx & 3D-SWE &l FARBR U N EL K KT

Fig 1 Detection of thyroid papillary microcarcinoma by TI-RADS combined with 3D-SWE

4¢3 2 Fh TI-RADS 5325 Wi B Lb 42

Tab 3 Comparison of the diagnostic performance of the two kinds of TI-RADS classification

Classification methods AUC (95% CI) Sensitivity/% Specificity/% Accuracy/%
Conventional TI-RADS 0.794 (0.677—0.883) 63.2 82.8 71.6
Combined TI-RADS 0.801 (0.686—0.889) 86.8 69.0 79.1
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100%-Specificity B, ST, ST IR S RS A TR A LI R A
2 ®AT-RADS SARES T-RADS 54140 ROC f LA M IR, S5 SR BoR 5 BRI 4 R G
Fig 2 ROC curve of conventional TI-RADS classification and combined TI-RADS . R - .
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Tab 1 Evaluation of conventional TI-RADS classification of thyroid nodules in two groups

Conventional TI-RADS classification/n

Groups
4a 4b 4c 5
Benign group (N=29) 13 11 5 0
Malignant group (N=38) 2 12 23 1
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Tab 2 Evaluation of combined TI-RADS classification of thyroid nodules in two groups

Combined TI-RADS classification/n

Groups
4a 4b 4c 5
Benign group (N=29) 12 8 9 0
Malignant group (N=38) 1 4 32 1
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Note: A. Longitudinal image of conventional ultrasound showed a solid hypeechoic nodule in the right lobe of thyroid, with clear boundary and irregular shape, and short
club-like blood flow signals at the edge. B. Transverse section of thyroid nodules showed a taller-than-wide Shape, with conventional TI-RADS 4b level. C. 3D-S-Emax was
significantly higher than the threshold value of 24.6 kPa, and combined TI-RADS/Wwas upgraded to 4c.
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Fig 1 Detection of thyroid papillary microcarcinoma by TI-RADS combined with 3D-SWE
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Tab 3 Comparison of the diagnostic performance of the two kinds.of TI-RADS classification

Classification methods AUC (95% CI) Sensitivity/% Specificity/% Accuracy/%
Conventional TI-RADS 0.794(0:677—0.883) 63.2 82.8 71.6
Combined TI-RADS 0.801 (0.686—0.889) 86.8 69.0 79.1
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