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Diagnostic efficiency of ultrasound TI-RADS combined with three-dimensional shear wave elastography

in thyroid microcarcinoma
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[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-RADS 4-5, 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"™" gene 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

Group
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
Group

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 BB TI-RADS S4B S 3D-SWE il FARRR i/ N 2L KK

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 method AUC (95% CI)

Conventional TI-RADS 0.794 (0.677—0.883)

Combined TI-RADS 0.801 (0.686—0.889)
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Fig 2 ROC curve of conventional TI-RADS classification and combined TI-RADS
classification

http://xuebao.shsmu.edu.cn

Sensitivity/% Specificity/% Accuracy/%
63.2 82.8 71.6
86.8 69.0 79.1

3 ifig

TMC XFREE PR R, HbE B K ER< 1.0cm,
B b DA FUIR R LSRR R o el A i R B
SEATRS A B D BB 5 T, RS RIHURIRES TR . Bk
FEEA - EINE: K, FFiZEAR T TMC 192
WP KB, AR R B A — AR R L
AR, B A 40.4% ~ 42.4%",

3D-SWE /& H RrHT s e BAS E A, REAS St
SERER RS 1T R JE Bl 5 A st A5 8., B 5HEA#R
TP A7 R eE AR R P, mT DA ik 2H 27 1 5 e e A Y
B, EMEY. UTIARIREE R R AR PR PR K AT B
d PLPER A ORI, &5 R R H S IR A A B T
IREABAFRIIZIIGE B . 1fi )¢ T 3D-SWE f£ TMC Hyi2 W

A (B . 2020, 40 (1) (@)



80 | LiEz@mAZHR (BRh)

UriERIRH, A D HRGE

AWFFEE R BoRr, # M TI-RADS 45 2 12 i TMC [y
Befhor A 4c, AUC 24 0.794, SR BE. Fpie e, i
TR R B P 0 L 2 T L 40 3911 Ay 63.2% ., 82.8%.,
71.6%, 82.8% F1163.2%, ] WL MU P HLA S A 2 WL
fg, (HHEUREmRIL, AUFFE L, 3D-SWE HFKLirE
Wik REMY S HR % 3D-S-Emax, 3 AUC 2 0.683, [#{H
3 24.6 kPa, OB, FRSRREE. MERMIE . PR TEIE FIRA
PEFRIIE 25 50K 65.8%. 65.5%. 65.7%. 71.4% Fi1 59.4%,
Al DL 2 gk Bz 3D-S-Emax VB4 PEAG $EFR, 2WREICT
W A, HAREMREERSRER. Tkl
Z ARG E RS, Fik, RA$M 3D-SWE £ R
BRI TMC 1l R I A A

WFgE @, SWE ] it J-EE2H A R i B S e 5%
TR G, AR, Haifli F 3D-SWE £ R X AR
BRE TSR A . FEHRIR, ATREAE T =ik
(R AR B NS shAAs B e, % TMC 2/t
Syt G BRIEA R FTE, SR, FFi AU TI-RADS 4y
S Gk R B AR A R, BIKE 3D-SWE FRARMEAFTE,
BE T DABR A I B 1 15 B S RE RS AR LR A5 8L, & —Fhax
WsWi ik, KT, ARUFSEHYE 3D-SWE Pk H5 b1
BRAFE A TIRADS 432%, &5 BoR, BA TI-RADS 54
5 TI-RADS 4344 ) AUC [0 22 R TESii4E X, i
2 Fh LW O A AR Y s [RIE, XA TI-RADS 434 iyi2
T e P N 25 86 T B TI-RADS 53, i e JEE AV i
] 22 S NITESGE T3 s kel UL & TI-RADS 434 w] LA
W R BUR B LA DRI 2R, Zhao 25 T H AR R
11 3D-SWE $ R 4F % 176 4~ HFURIREE I R, B T4
5, G EoR 3D-SWE H A1 AUC 2 0839, & T
MR AUC (HP 0.612), X SAMIRE RATFIE, 4
LR R AT RE AR AHF IR BRI FEAT G3)  ieok FLAE <1 em
YRR BRGS0 INES T, 1T Zhao SFROBFZE AR X Gk >1 em
SO v oS O I | o N O S RS e vl o ES R R

[1]  Zhao CK, Chen SG, Alizad A, et al. Three-dimensional shear wave elastography
for differentiating benign from malignant thyroid nodules[J]. J Ultrasound Med,
2018, 37(7): 1777-1788.

[2] KwakJY, Han KH, Yoon JH, et al. Thyroid imaging reporting and data system
for US features of nodules: a step in establishing better stratification of cancer
risk[J]. Radiology, 2011, 260(3): 892-899.

[3] Sanchez JF. TI-RADS classification of thyroid nodules based on a score
modified according to ultrasound criteria for malignancy[J]. Rev Argent Radiol,
2014, 78(3): 138-148.

4] Zgdn, Bk 40w 5 . SCIN ST st B A R B 12T e
H P D). SR B 2B 4, 2015, 36(9): 892-895.

[5] Choi HY, Sohn YM, Seo M. Comparison of 3D and 2D shear-wave
elastography for differentiating benign and malignant breast masses: focus on

@ JOURNAL OF SHANGHAI JIAO TONG UNIVERSITY (MEDICAL SCIENCE)

.i.ﬁk

2020, 40 (1)

>, TMC FIRE BRI TR EE AR, TN Z 58 /N
HIFRPES BREARTE R, FE 25T Uk R 2 (E Wi,
Mt ff5 3D-SWE E RIS EE K.

AHIFFE R FH (B 3D-SWE PHM: H b )i % TI-RADS 45
i J5 AT AR MRS YT 4r B EHTRI5r . ¥ TI-RADS
da ~ 4b L5 S, 24 3D-S-Emax & T 312 W o
(LI OB T SR AL B, i 224 (0T 58P 12 DR 55 1B A i e
AL, N SEEL T RS THEE A TI-RADS 4y 2 % 5112 W
TMC [P0 1 R L R B T 34 IR S . [l E
Xt TI-RADS dc ~ 5 REETHATHMTRBL, 24 AE5
(82.8%) Altk, KA SA (172%) &R, HiZo%k
 TI-RADS FJi2 W 088 5 Fne S e d . Bk, /4
fF 78 o 5 B TI-RADS 4c ~ 5 Gk AR AR — 25 85 L) ik
SRR ARIEA T TS P AL B

AHFFFE T, TMC Fi1 HUR R R Bl NGS5 F 3P A
BEAE-EWESNG, X REFRE IR A
g M, FURIGBEES TN SRR, R E S e, 1
B RORRMS, XLk sy 1 R S SVARRE T B VLA
R A, AR, Sm AR BRI,
STEH M E AR T RTINS, KR AET
Al BREAR s ] (A TR BE RGN, Ak SO
PRI A AR AR, R, R 3D-SWE HARAF %545
T TSR, AR AR AV SR PR PR

i B AR, E OB S Bt A 3D-SWE I & 1 Bk A
TI-RADS 43 2% 5 % #1 TI-RADS 4 2% %} T TMC H. 45 #11L)
MW A, HATH o] BRSO . P ItsS
R, AFRMAFE R OFARK D, THEiE
— P KA R EE R MCAESS ., OARATE I
RAEET 20 FARRHRUESE, 5650 &5 1T ARG 4NN 2 1
Bk A BRAF™™ & DRAG M LA e 48 75 B U5 kA7 10, mT R
SAFE—EREBAYE, OAMFZEXT TI-RADS By 714k 5
B Rbrif TR A B, R Ay S 4 e A v FROIR B4 2
K, HER TR S R bt A R — DR,

the diagnostic performance[J]. Clin Radiol, 2017, 72(10): 878-886.

[6] Shoji S, Hashimoto A, Nakamura T, et al. Novel application of three-
dimensional shear wave elastography in the detection of clinically significant
prostate cancer[J]. Biomed Rep, 2018, 8(4): 373-377.

[7] Sebag F, Vaillant-Lombard J, Berbis J, et al. Shear wave elastography: a new
ultrasound imaging mode for the differential diagnosis of benign and malignant
thyroid nodules[J]. J Clin Endocrinol Metab, 2010, 95(12): 5281-5288.

[8] Kim H, Kim JA, Son EJ, et al. Quantitative assessment of shear-wave
ultrasound elastography in thyroid nodules: diagnostic performance for
predicting malignancy[J]. Eur Radiol, 2013, 23(9): 2532-2537.

(9] ARHE , PRk, XIMEDS , 5 . SCIN T L s (R IS R IR R I DR 152
JHUHE D] rhfelm R BRI 248 (HF-hR ), 2017, 11(8): 1269-1273.

[WFsE#] 2019-10-18 [ Fxxsmig ] 5T

Vol.40 No.1 Jan. 2020





