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BH: %2011 Kwak it IR R 52 5 4 5 FTECE 52 48 (Thyroid Imaging Reporting and Data System by
Kwak, Kwak TI-RADS). 2015 ATA { A HVIRIREE 15 5 0 (b BV HUIR BRI TS B ) (ATATS Fg) S 2017
ACRJH R AR S AZ 45 FIECHE 2R 48 (American College of Radiology Thyroid Imaging Reporting and
Data System, ACR TI-RADS)3F 77 %) HUR IR RGPS W s Wisse . Fik: EEPEs 2654 H
ARBREET B PR AR, N LA B3R XS Z5 T AT IS W 3 9, DI R e bn e, sz il
TAERRAE 26 (receiver operating characteristic, ROC), ZEER . Kwak TI-RADS. ATATER 5 ACR TI-
RADSHIROCHNZE T 1 #(the area under the ROC curve, AUC)Z#|40.914, 0.829, 0.910, =FHXf
FEOR B 45 1 4 B B 912 W4k i, JLh Kwak TI-RADS 5 ACR TI-RADSI2 K44 fE 07 5 T ATATR ¥
J5 1% (P<0.05), Kwak TI-RADS5ACR TI-RADS/4K J7 i B2 Wik e a) T i 3 22 5 (P>0.05); —# 1Y
A2 WHE 730 I Kwak TI-RADS 4c, & A BEEME, ACR TI-RADS S. Kwak TI-RADSIZ B PE4S
R R T 93 Ah 2R )7 5 (P<0.05), ACR TI-RADS YRR R BH A 000 i 4 v . SO % B3 1k
MMEALAE, ATASE f X070 HORIRSS 0k e T Wi 7028 . 458 Kwak TI-RADS . ATA$SH K
ACR TI-RADSXS HUR IR 459 B2 Wi i BA B 2 Wi s g, o Kwak TI-RADS5ACR TI-RADSZ
WAL RE B 5 T ATATS 1 o

FUIRIRES T s MR s 28k hE

Diagnostic efficacy of the ATA guidelines, the Kwak

TI-RADS and the ACR TI-RADS for thyroid nodules

Abstract

TANG Hailing, LIU Qianqi, WANG Jianxin, XING Ping, BA Li, WU Changjun
(Department of Ultrasound, First Affiliated Hospital of Harbin Medical University, Harbin 150001, China)

Objective: To compare the diagnostic efficacy of the 2011 thyroid imaging reporting and data system by
Kwak (Kwak TI-RADS), 2015 American Thyroid Association (ATA) management guidelines and 2017
American College of Radiology thyroid imaging reporting and data system (ACR TI-RADS) for benign

and malignant thyroid nodules. Methods: The conventional ultrasound features of 265 thyroid nodules
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were retrospectively analyzed and the above three methods were applied to diagnose and grade the nodules.
Based on the gold standard of pathological results, the receiver operating characteristic curve (ROC) was
constructed. Results: The area under the ROC curve of Kwak TI-RADS, ATA guidelines grading and ACR
TI-RADS classification was respectively 0.914, 0.829, and 0.910, and they all had high diagnostic efficacy
for thyroid nodules, among which the diagnostic efficacy of Kwak TI-RADS and ACR TI-RADS was higher
than that of ATA guidelines (P<0.05), with no significant difference between Kwak TI-RADS and ACR TI-
RADS (P>0.05). The optimal diagnostic value of these three methods was respectively Kwak TI-RADS
4c, highly suspected malignancy of ATA guidelines and ACR TI-RADS S. The accuracy of Kwak TI-RADS
in the diagnosis of malignant nodules was higher than that of the other two (P<0.0S). The specificity and
positive predictive value of ACR TI-RADS were higher, and its sensitivity and negative predictive value were
lower than those of the other two. Therefore, some thyroid nodules could not be clearly classified by ATA
guidelines. Conclusion: The three methods have good efficacy in the diagnosis of thyroid nodule, and the
diagnostic efficacy of Kwak TI-RADS and ACR TI-RADS was higher than that of ATA guidelines.

thyroid nodule; ultrasonography; diagnostic efficacy
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PRAR T 2092011 Rwak B FFR RS2 AR 4025 A BCHE
Z 45 (Thyroid Imaging Reporting and Data System by
Kwak, Kwak TI-RADS), 2015 ATA { A FUR AR 45
5 AUR IR TR R ) (ATARERE) 52017 ACR
J R AR i B T A RN K 5 48 (American College
of Radiology Thyroid Imaging Reporting and Data
System, ACR TI-RADS), AT & 7EXT L3RI IR
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RAMRICEE T S AR AE . 4) MR B Pl B8 00 . g iR
S5V HUN BT LR v BEARIE S, SR
PE: aiErESs Y,
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T K ERos, Mastk14y, A b2z, M
ARG 0175 355 o T A 8 PSR AE TF 43 1Y G R . ACR
TI-RADS 1%, f#ETI-RADS S=743, TI-RADS 4
H4~64y, TI-RADS 3°4343, TI-RADS 24247,

TI-RADS 1 4145,
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e SR B B A 2% (s ) o s DU BRSSO
bR, WEZIE TAEFRE (receiver operating
characteristic, ROC)H?H?)%, Tl“%ﬂ?lﬂ?)%?ﬁfﬂ(the
area under the ROC curve, AUC), RKHZK K L
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RIS R 12742030 . 3/ BB TR . 24 Bk
s 1330 RAE, RS R 1184451

P
[
[}

F1PRBREGETE=MIRKIEEI LTI THIER

PRI S 154> FROBR R R

2.2 Kwak TI-RADS. ATA ¥ B 5 ACR TI-RADS
DRI ET LRI LL B

N FH 3R I PR 48 B X 2.6 SN 45 7 2E AT 12 W 4y
B, H o3 A1 B S 25 GO ok A B L 1,
Kwak TI-RADS . ATA#§F 5ACR TI-RADSHJAUC
39 H0.914, 0.829, 0.910, —=FHXFHURARE R
RS2 W B A B A s s . o
Kwak TI-RADS 5 ACR TI-RADSX] HUIR IR 4552
Wik e = TATAYS R r 4/, ZRA%H2E X
(P<0.05), Kwak TI-RADSACR TI-RADSIi2
Wi RE I I #5225 (P>0.05) o DAZ B8 % i Kt
X R R I B, 3R FE RS Y SR A 12 W AE 43 il
HTI-RADS 4c, ATA¥EFE Y& B AT SE M L T1-
RADS 5, Ht#® 41, Kwak TI-RADSZ Wi
SENMET RS T B Ah2Fh 88 7%, ACR TI-
RADS [ 457 55 14 1 PH 4 T DU v P2, (L ek
PRI B A A TR A, 2R A S
& X (P<0.05, #2), ATAFEW 7 X 214 HUR AR
ZET O/ 25 (%3), Wi flKwak TI-RADS S
ACR TI-RADSIE#ATI2 Wi 0, T2 Wi 1 i
TR0 ) 66.7%F171.4%

Table 1 Distribution of benign and malignant thyroid nodules in three clinical guidelines

i /A
it o3 T /% S R /%
Kwak 2 1 0 0.00 0.0
3 12 0 0.00 1.7
4a 67 4 5.63 33
4b 36 8 18.18 9.2
4c 17 10§ 86.07 44.4~72.4
5 0 15 100.00 87.5
ATA HRAT 5 T 5 4 0 0.00 <3.0
R R T] BE 76 3 3.80 5.0~10.0
HhRE ] BE 28 3 12.50 10.0~20.0
TR B T S 17 113 86.80 70.0~90.0
Ty 8 13 61.90
ACR TR2 12 0 0.00 <2.0
TR3 67 2 2.90 <5.0
TR4 49 40 44.94 5.0~20.0
TRS 5 90 94.73 =200
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Table 2 Comparison of efficacy of three clinical guidelines in the diagnosis of benign and malignant thyroid nodules

AUC U S ISP 0 IS e L TR

GaEs

4¢ 0.914 0.909 0.872 0.876 0.906 0.891

SR® 0.910 0.682 0.962 0.947 0.753 0.823

[ 0.829 0.848 0.812 0.861 0.947 0.830
P

p® 0.875 <0.001 0.008 0.068 0.001 0.026

P 0.014 0.131 0.179 0.728 0.224 0.045

P 0.016 0.001 <0.001 0.036 <0.001 0.819

P<0.0S HEFA T FE X .

P<0.05 was considered statistically significant.

R32NATAS R T E AT KR G5 T FEKwak RACRA R BI 3 10155
Table 3 Distribution of 21 nodes in Kwak TI-RADS and ACR TI-RADS that could not be clearly classified by the ATA guidelines

WS M BN S % sk R e Kk ACR
W51k SHE
1 Sk & <1 AEN ¥ ¥ G 4b 5 TR4
2 wPE RAE <1 AEW A & F 12 SR 4b 8 TRS
3 Sk & >1 ANELI) 7 o AR AR 4¢ 9 TRS
4 Stk & >1 ANFL ¥ T F 12 AR 4c 9 TRS
5 etk £ <1 ik A p ¥ 4b 6 TR4
6 et & <1 AN H T i 4c 8 TRS
7 wypE RE s Sk H p v 4a 5 TR4
8 St % <1 B H A X 4c 6 TR4
9 st RE <1 A A T RN 52 4b 8 TRS
10 ot % <1 /Mt H o v 4c 8 TRS
11 Stk £ <1 AEW H TG b 4c 8 TRS
12 Sk 5 <1 AN T ¥ ¥ 4b 5 TR4
13 St & <1 AN A J & 4¢ 8 TRS
14 etk |E <1 AN A T o 4b s TR4
15 St & >1 ANELI) ¥ & G 4¢ 8 TRS
16 Stk & <1  AHW & T 7 4b 6 TR4
17 Stk & >1 e 7 o v 4b 6 TR4
18 Stk & <1  AK & T JG 4b 6 TR4
19 etk £ <1 AHW 7 p T 4b 6 TR4
20 S & <1 AH & & & 4b 5 TR4
21 Stk % <1 A o o v 4b 5 TR4
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AWFGE AR 3G KPS R X R R 45 34 A
A5 5= 12 W ALRE (AUCAr 5 M Kwak 0.914, ATA
0.829, ACR 0.910), H.H'Kwak TI-RADS?ACR TI-
RADS/ 0 J5 B2 Wiz RE B = TATAYS F, A4
WH LR R s R —5, S5
B RESE 45 AR, %5845 HEACR TI-RADSZ
WBr R 45 A5 AUC 0.761, H IR AE2 Wil I TR4
X b2l ST e IR B RE A R T A
9%, H A N TRSI R PSS A B 3w AR
WF5E(144/600 vs 5/95), HEMHZAFFEAEA B H AT
FEGENE B0 AR REA L K F AW G, Biflizg
SESRBATE o BF TS 4b 2 A e 45 (92
bR, ABFTEART H4b I E XU 29 18.18%,
A EE 2 W bR, BIRIZ2REAL, (HiR
12 3] 2> b 250 v (RO TR 5 8 40 0 S 96.9%
F160.0%) . 3FP48 R I k4 HAL B, ATATS g N
X 43 25 49 To i I A3 25, AL B R i 12 T Ak g
W& Ak 7 Kwak TI-RADS'5ACR TI-RADS; Kwak TI-
RADSH HE¥ nl S G EAE R W g, WA WY
AFACE , HHZ WML RS 55
Hh—#; ACR TI-RADSHf H &A1 BEAE R T A
[ FR) AL, e 2845 H 11992 W S0JR% A R B 2 T 0 (i
DUPRE A, A Sk R0 O e 0 {1 8 v

ABF5EH, Kwak TI-RADS# ™48 51 (19 45 19 %
PER Y0 TR 55, ACR TI-RADS 5 ATA
S, BRACR TI-RADS 42845 W BER B 5
TR WEGEAN , HA o G 0 2 5 ) IR A o 3
RFEEC . MRS PR R E RN
Al RESE W IY FEAC Y RO 25 T BT i FER TR o Kwak
JACR TI-RADS LMW a5, RPESS T
T R Tl 453 O (BT 51 383 vs 275, R
#3070 vs 352), MIAMNFIE KRS & E il
A4 (133 vs 132), ACR TI-RADS 4R% i N i
F OAEARMF I R K 44.9%, BF5EOE
ACR TI-RADS 44515 Ak XS H35.26%, ¥ T
IR AFTE P 5% ~20% 102 % Il . AWFSE P TR4
Ko dgoqy, HAiPar 64 4519 BT o5 L
55.0%(49/89), Hi M54 567.3%(33/49); 1T
4GB EE T 5 N 36.0%(32/89), H LS
056.3%(2/32) KL, FEAE RS AG E
XFTR4ZREE TR —E 2w, JEHIF HTR4
g A R ARG 2R T g M, ML NITF 4
G B 63 R 45 1 I I B LR R AR .

AHEFE A 2 14 BRI 45 1 o FATASS j o ik

PEAT 4028, HoR AR 1740 10 B T AN R A ) S
P S )P 25 AR E . O L > 1 S B RRE S
4B ST SE AT A DL L R BE R R AL PR R
MR A 61.9% (13/21), B T IS ST,
ATATE B 5 2 ) 7 FH 32 31— BT, i oz A H At
2FPIZ 7 B2 W HER 2R 4300 S 66.7%(14/21)
M71.4%(15/21), 34 B X453 M o i9 4 A —
FE WA RAE T, (HHA2 Wi i g R AG (IK T
89.1%H182.3%) . NI, HIS &5 M 5T 1Y 1 Wt A7 7F
—EXMERE, ARG R TAE T, RN R BR 5 58 4 1K it
R3F

AN, ARSI REAR BN KR — I E
F2 W TT B8 2 X AIE 5T 5 SR K — E R, AR
Ala TAER I REREEARN . ZMUEESS
AFE, (ESC5e 45 R Hulllk 71 o AW AW
G517 8 M AT TR AN T i A0 R A Y 4T
R 235 4 30 40 S PR A 1T S AIF G ol 4 7 R B K
YIBk, 3843 00 K b 5 3 68 4[] s O 2% 1 VDB
RS BT L5 PR S B & 9 R A A
fr, B LAAHF 58 45 B 0% T 7% ABE 2 19 R
BREE T PEAL , WO AE — 2 IR AR B R R

g b rak, 3FRIG R T8 B X R IR 25 2
Wi 35 A B 12 Wi sl , o Kwak TI-RADS J
ACR TI-RADSZ HJ7 I 12 Wi AL AE T = T ATAYS
L 3M T A LR BN, I PR B AR A 17
191 18 H o
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