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Value of contrast-enhanced ultrasound scoring combined with TI-RADS
classification in differential diagnosis of thyroid nodules

ZHANG Lin-li,SHI Na, YANG Yan-ting, YANG Zeng-di, REN Ming-lei, LV Yong-yan, TONG Qing-ping
(Department of Ultrasound Diagnosis, Chinese People’s Liberation Army Joint Service Support Unit No . 901 Hospital , Hefei 230031, An-
hui, China)

[ Abstract] Objective:To explore the value of contrast-enhanced ultrasound ( CEUS) scoring combined with TI-RADS classifica-
tion in differential diagnosis of thyroid nodules. Methods: The clinical data of 85 patients with thyroid nodules were retrospectively ana-
lyzed. All underwent thyroid routine ultrasonography and CEUS before surgery. Postoperative pathological results showed that among the
128 thyroid nodules,there were 79 benign nodules and 49 malignant nodules. Taking pathological results as the golden standard, the re-
ceiver operating characteristic ( ROC) curves that CEUS scoring, TI-RADS classification and their combination predicted benign and
malignant nodules were drew. The value of their combination in differential diagnosis of thyroid nodules were analyzed. Results: CEUS
scores of benign nodules were lower than those of malignant nodules (P <0.05). ROC curves were drew based on the total scores of
CEUS. The area under the curve (AUC) and cut-off value were 0.788 and 3 points, respectively. Taking type 2,3 and 4A thyroid nod-
ules as benign nodules (n =83),4B,5 and 6 thyroid nodules as malignant nodules in TI-RADS classifications (n =45). ROC curves
were constructed based on TI-RADS classifications,and the AUC was 0.810. The AUC under ROC curve of CEUS combined with TI-
RADS classification was 0.910,which was higher than that of the two methods alone (P <0.05). Conclusion:CEUS scoring combined
with TI-RADS classification can effectively improve diagnostic efficiency for benign and malignant thyroid nodules.

[ Key words] Thyroid nodule; Contrast-enhanced ultrasound scoring; TI-RADS classification ; Differentiation

HORIRGE W RN 19% ~67% , HEZBAER 42 >2 mm BUNEY o SR, I R L i T30 R IR
K, 2 B B b R b B K R R PR A SRR S8 W BT — S RO MERE , B R bR
2 R N B A Y R HRE SRR R, A S 2B
AL PR RS, T N T AR ORI AR IR RO R 4E (thyroid imaging
RO AR RS L HATL S AR L reporting and data system , TI-RADS ) W] X} 4545 Ji& JF 5

HEEWMB: mEEXEERH A H (MS046)
EE B AW (1983 -) , % LR EIT, E-mail; 7113739298881 @ sina. com
BIHFAEE: FIEF. E-mail;Tongqpl68@ 163. com



BT, AF R I R R OME IR A TI-RADS Jp 28 55132 W AR BRSS9 ¢ fEL 90t 77

HEAL ST RIS T R R B A B o e
JRAR A HE B, 38 o 0 75 RE e S P B8, A5 Ik i S 1 i
WA 5 IS [R] AR PR 0 BRI O T L U T
BT AR S s FOIR R 45 1 R B T 4k R
i LB A TI-RADS 73 28 85 B, I 5 BRL4S
RO IR B AER T T A A ORI &5 4 0012
Mrid.

1 #ARETE

L1 —RAER

o] Josi P 43 Afr 2018 4F 12 H % 2019 4F 12 H |5
N IR AR TS A B A8l O e 3 BA 2R L O — B2 B Wi Y 85
5] FEER B 45 719 R0 38 i R ), A )+ 255 128 A
o B M 16 ], Lotk 69 7] 4E % 21 ~81 % F- 4
(47.84 +11.99) &, 454 42 3 ~ 31 mm, F 1
(9.25 +3.10) mm ; 5745 5% 48 i, Z2 & 37 19 ; HUIR
B RAELE T 79 A GBS 49 . IARRE: (1)
AR JEH IR 12 ;5 (2) KA B AR #E AT 4097 0T DA RCH:
YU IR T (3) ARBTHETT HOR IR 5 500 2
S A G R (4) BB R (5)
I R %% R 52 3 . HEBR AR e (1) BEAE 390 F K o
(2) G I Ho Al FH AR BR A 5 (3) & I ™ 5 I K GE 4 ;
(4) 227 T B LI 1A 25 (5) A BT o 245 L 45
Ho
1.2 Fik
1.2.1 #E#¥E %% 1@ HITACHI Preirus. i
St DC-7 B AL WK B R 6 ~15 MHz, & R4k .
EUP-L7-4 L12-4, B35 BUMEM , 2 88 5058, T3
FHOR R DX, 3 ot Sk AT 9\ 1wy B 1) 22 U0 T R A 4
5 WEEE R A A i OB T AR T 4, K B b
Jo MR AR AS (A RN R Il R L
AL JE WA F RS BTk
IS R 4 ~9 MHz, X 5] Sono Vue, HLAK
FEECE R 0.08 ~ 0. 12, 1 o e A DI T, O) 457 W 4
YIRS AS |, 3 £ W] U0 TR SE R X L 7] TR A8 28 )0
TEP RIS, R R 1.0 ~2. 4 mL, S2I W 4455
rPOGT BL SR B R A Bh AR ERCR 4 90 ~ 120 s,
10 57 Bl K A0 B #0014 58 KR AR, O B0 A LA Ak
RUAS
1.2.2 @EEYFHEIT 2R BVEREARA
Wr: (1) ASERIRARIG 585 (2) AL A 1G5 5 (3)
S5 719 T 3 0% 1 5 I R) A S BT 4 — B e A W 5 (4)
25719 TN SR T Ty P [B) A S BT MR 5 (5) FNSE A LG 4
] i VA i R IR Bl A [ 5 (6) RS BT AR Lh, A5
PR 5 IR T 7R, R BH A R IS 1 43, B
SN ERGVEA SR 6 N HEhR A

1.2.3 TI-RADS 4 % % 3% (1)TI-RADS 1 2% F
H5(2) TI-RADS 2 2. B PE (45797 % M KU ik &=
0% );(3)TI-RADS 3 2. Al 8 Jy R M (45 15 M X
BiFERE <5% ) ; (4) TI-RADS 4 2. 7] 5 hy M (45
A RS BE R 5% ~80% ), AT 443 hy 4A 2K (45715
AEAEG N 5% ~10% ) 4B 2 (4575 M 1k KUK
M 10% ~T0% ) AC & (4575 %K R 70% ~
80% ) ; (5) TI-RADS 5 2. W] g Jhy Mk (45 19 % X
B FE > 80% ), RIS iy A X B (6) TI-RADS 6
26 AL T K B IE S A R MR 25 T S R AL C
LT EOMIES ,2 283 8 4A K R1%,4B 2K 4C

25256 FWAE T L I

B 1 TL-RADS &WHBERELER

ATILRADS 3 %2 % | /%45 R 2 7 4 4 % 1 TR B,
TI-RADS 4a £ 4% /A 24 R R 7 Hh 45 2 F kM ; C.TI-RADS
4b R 4EF | mI LR T T A T AR I K KIS D.TI-RADS 4¢ £ %4
VR R R T A TR KR,
1.2.4 BeEvWHAEmE (1)BEAEZITS <
I A R, TI-RADS 3 2% TI-RADS 4A {5 A A,
TI-RADS 4B 25y 4A 25, (2) B &40 =
Il A8 B, TI-RADS 3 2% [ & 4A 25, TI-RADS 4A
Z LRk 4B 25,
1.3 SZitZEaHh

K SPSS 20. 0 RAF#F AT S it 2250 B o THEUK
FHEL 0 (%) ] #7847 x° K6 5 5 4L 1) 3 4 B9k LL
(x x5) RN, WEBCR RIS AEAR ¢ K550 5 i e 32 10
TAEFEAE ROC M4k, it T A R Z f i
Fegse , W 2 Wi AT iE A . P <0.05 A ZE R A 4T

2 HR

2.1 REMETEFRERTNERILR
BRSO SR AR TR AE Y (P <



$36% 1
78 2021 4F 1 /1

JIldt E Z Bz 2 4R ( http : //noth. cbpt. enki. net)
JOURNAL OF NORTH SICHUAN MEDICAL COLLEGE

Vol. 36 ,No. 1
Jan. 2021

0.05), W1,

*1 BUHETEBFEZTENERILE

il 04 145 24y 340 44 54 64 iz
BiE(n=79) 13 35 10 15 6 0 0 1(1.00,3.00)
Wbk(n=49) 0 9 10 8 10 8 4  3(2.00,4.50)
ZAH -5.548
P {H <0.001

2.2 REMET TI-RADS HRELEREER

RAESS T TI-RADS 7326 2 28 3 il T
APELS T, 4 26 B 5 4 28 C I ONR T8RS T (P <
0.05), W2,

K2 REMET TIRADS S EERIEKR[n(%) ]

TI-RADS 4 %
45 TI-RADS 2%  TI-RADS 3 %
A B C
Btk (n=79) 7(8.86) 45(56.96)  18(22.78)  8(10.13)  1(1.27)
L =49) 0(0.00) 6(12.24)  7(14.29)  22(44.90) 14(28.57)
Vi 4.593 25.230 1.390 20,376 21.796
P 0.032 <0.001 0.238 <0.001  <0.001

2.3 BEEXESEBRS TI-RADS £ KK 52 M
RO R 45 15 S BE 0 4

7 5 VE 4R TR BR A TI-RADS 43 25 45 51 2 Wi
R AR5 ROC 2 AUC =0.901, /& Tl i
7 S VA R DU A 0. 788, i TR Ml TI-RADS 43
X9 0.810(P<0.01), W33 KK 2,

R3 BEIEETESEES TI-RADS 4 F £ 512 BF B Ik
BRET MBS
B % AUC 95% CI P
7 1 ATk 3 4% 0.788  0.708 ~0.868 <0.001
TI-RADS 433 - 0.810  0.727 ~0.894 <0.001
A - 0.901  0.838 ~0.964 <0.001
1.0
0.8
0.6
i
Ji°s |
0.4
021
0.0 . ; . .
0.0 0.2 0.4 0.6 0.8 1.0
1-45 51
B2 BEEZITSIEEKE TI-RADS 42K £ 5112 i B K B
LT
3 itig

Lo B IR R G5 19 00 2 T B, SO AF i

ZTE 30 4 UL R B R KR B R R R
Ji | FE T BN IR0 7 I PR X 7 G X
it B 15 2 0 36 B A 9 S 0 P bR IR 8% 5 L 000 12 b
FLVAIT I S BRI R Sy O AR 2
LGB 2R 58 22, B IR A AESRL
SRR L, Sk 5 S R — o TR

DAFE DA o i 75 46 2 R Bl T4 X 0 e ) PR R
SEAESET , Moon 25 BF ST A Y, A R BE 46 X X
OB AR (H R SR 2 1 R N LA 5 R
Sl B VE 2 2 5 S DU 2 RS T TR
KU AR =T 7S Rk AR RS AL A . 38 EERC 2A A il
BI-RADS Xt 4% 15 J&& JF b 4k 43 9% 5k 32 1= 12 W o i
U ORBESE & B, TI-RADS 43 260 RS 5 5 A
LW S, — 7 T AL G5 A 7 X FROIR R R 4%
7Y A R, 55— O T A SR TS RN B o 43 28 b o
BEAT AT, — e R bRt T R RS T, SR T
B FILER 75 4 N B8 0% S e i A AR AR O T S
1 52 T TR Y BT S s b e B R A L O A R AT 5 4
fi o DRI, ASBIF S 308 3k o 7 3 T 0 v R P i B
PEE T SHE R TI-RADS 4B 25451 Nk 4A 2%,
Y T AT i T B Y TI-RADS 3 4% 4A K45
T Ll 4B 2%

AW ST LLF AR J5 0 B R & s fE i ROC
it 2% 43 BT IR AR B8 75 3 B 0T 42 B B4 TI-RADS 4
S 5 ROEAE N, MR R T AUC 212 it
B 1 fre PR 15 bR, FAEL AUC {9 1,0.5 ~0.7 4L
KW MM EN,0.7 ~0.9 fREZWHHE P, >0.9
RFELWMEED . RIS R DR, B EEIT
S35 TI-RADS 4326 % 5132 W7 HAR IR 45 45 ROC il
2T AUC 4} 5124 0.788 0. 810, HA7 252 It ¢ {1,
THEBA N, AUC 15 5) 0.901, 2 K E L B B
T T O N k2 D R R R AT 4 R I
A TI-RADS 7 28l AR 2 M B i Wi, ixX 5
HHGE I R B Wk S W L
W REE T NFR IR Bk ¥ 5] 2 Wk 4A 25 (HEE
T 45 R A5 T, T L E R X, 4y
BT JELEAL, T S S 445 1 1 A9 2 4K 36 R S i 44 R
JE L AH AR WAL IRBE 7 i 5 N S TR R
75 TI-RADS 432Kk i2 Wik i . ARWFIE o, 8 75 i
SV LB A TI-RADS 43 KA A AE — & =12 M i
LGB, TR 2 R A BIF 58 98 A 4555 IR AR/, 343 4
R A (H R 2l SRR T 1 R 4 4R
a2 35 B3 L 1 N fole = LR S R4

25 b T IR HE E AT40 i (TI-RADS 43 26 Y
R AR5 A 5 9 5 9038 W 2 LA A AR R A
BT T A AR 2 W M, X IR R 45 T R



AR ,

P I PR A TI-RADS 232658 51112 1 HUIR IR 45 55 (B R4+ 79

B2 W PG BRI 7 SR A 25

&% ik

(1]

(2]

(3]

(4]

[5]

(6]

(7]

Z< F B 41k - http ://www. nsme. edu. cn

EFi - 7 e o= DA N 41 K e @ e A N
miR-221 5 miR-222 %} R 8% P OB M 45 35 /9 12 B 6 {8 BF 5%
[J]. i aFh &4 ,2019,22(30) ;99 - 102.

XU 96 E EFT, 56 W HUR R AR S SRR 2 W TR AR
S5 ROABTER X HERTFE [T]. % B2 25,2018 ,22(4) :656 - 658.

Liu QH,Cheng J,Li JJ,et al. The diagnostic accuracy of contrast-
enhanced ultrasound for the differentiation of benign and malignant
thyroid nodules; A PRISMA compliant meta-analysis [ J ]. Medi-
cine,2018,97(49) :133 - 136.

Xu Y, Qi XJ,Zhao X, et al. Clinical diagnostic value of contrast-
enhanced ultrasound and TI-RADS classification for benign and
malignant thyroid tumors:One comparative cohort study[ J]. Medi-
cine,2019,98(4) :107 - 109.

Tan H,Li Z,Li N, et al. Thyroid imaging reporting and data system
combined with Bethesda classification in qualitative thyroid nodule
diagnosis[ J]. Medicine,2019,98 (50) ;183 —187.

Gannon AW, Langer JE ,Richard B et al. Diagnostic Accuracy of Ul-
trasound With Color Flow Doppler in Children With Thyroid Nod-
ules[ J].J Clinl Endocrinol Metah,2018,103(5) ;1958 - 1965.
FEME AR E . A A OME RS B A T TR IR T R
AL M2 B P R R R A (B (D] R I S B 12 Wi 2, 2018, 22

[10]

[11]

[14]

(Wr#5 H H9 :2020 - 08 - 12

{E&E 5 & % : http://noth. chpt. cnki. net

(12) ;2076 —2080.

Maia FFR, Matos PS, Pavin EJ, et al. Thyroid imaging reporting
and data system score combined with Bethesda system for malig-
nancy risk stratification in thyroid nodules with indeterminate re-
sults on cytology[ J]. Clin Endocrinol ,2015,82(3) :439 —444.
RELE /NN . 75 St AL T 43 05 R 7 P AR B R AE AR R
A AL A OB e W M E LT ] R E W,
2019,21(12) :1833 - 1836.

X BN , T A TI-RADS X4 88 75 i 5% 78 FOIR R RO
S5 RS WP RN M AELT]. o [ B A B AE SR, 2018,
35(3):307 -312.

Moon HG,Jung EJ,Park ST, et al. Role of ultrasonogra-phy in pre-
dicting malignancy in patients with thyroid nodules [ J]. World
journal of surgery,2007,31(7) :1410.

B 7505, EAEHE PN, A HURAR BT 45 5 (9 8 75 RRAE K Il
WG BLATHT [T ] PR B4 4k ,2019,21(6) 336 - 338.

W e 2. HE T TI-RADS (1488 75 41 Ak 1 43 ¥ R TSH (BB &
Y PR AR A Y RO [T 35 B 27 B ~F 4, 2019 ,44(6) -
771 =773 ,777.

W PREG RIS AR R 3 S K 4B S 7E TI-RADS
4 B HVRBRGE T OBV G2 Wb B [ T]. SE B
Z% 37,2019 ,35(18) :66 - 70.

&5 B 83 :2020 - 10 - 11)

fB 48 : xuebaochy@ 126. com





