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Comparison of American College of Radiology and Kwak
Thyroid Imaging Reporting and Data System

[HE] BRY iR 2017 FEEMSTERPRIRESIRSETIEIERS (ACRTI-RADS) 5
Kwak Z51THY TI-RADS (f&i%R Kwak TI-RADS) XJERIRIRETHANZHNE. BH 5751% [
ST 920 BIEKIRETSEE (Hit 1130 NMED) HIGREREA siEEER, 2 BHRER 2 f
TI-RADS tRERIETIHITHSE, UFAREBERAS "€ " |, MESHETESEME, 2
2 7 TI-RADS XYEURAREE TS RNZEINETT EUIREIZMRRE. &R 1130 NERRIRETSH, ACR
TI-RADS 39 1~5 &M = 45 56 0. 0. 84%. 50.9%. 88.4%, Kwak TI-RADS I3 79
2~5% (2. 3. 4a,

4b. 4c. 5) BEEMUZERSEN 0. 1.2%. 9.1%. 50.0%. 87.8%. 89.5%., Kwak TI-
RADS iZBfEIRIRET REMRISRE. SRE. [EMFUUE (PPV) | BT U & (NPV) |
HERE R TE 2 (AUC) 2808 95.7%, 77.9%. 75.5%.

96.3%. 85.3%. 0.925, ACR TI-RADS iZifF KSR EMETHSBRE. F2E. PPV,
NPV, EER AUC 98148 97.0%. 73.2%. 72.0%. 97.2%. 83.1%. 0.918, WHZIEREE
FERITFENX (P<0.05) , 8U%E. ppv. npv. HRBEK auc=""p="">0.05) , it 2 ff



TI-RADS ¥HURIEREMETIHEER SZHNE, Kwak EHE1THI TI-RADS % ACR TI-
RADS BEEFESINTRE.

[XigiE] BRIREET; RS, BEE, RREBEFGFIRENEIERS, 8 S
BRI, RIBEZE, MEL 12K, £51

[Abstract] Purpose To compare the diagnostic value of thyroid imaging reporting
and data system (TI-RADS) made out by American College of Radiology (ACR TI-RADS)
and Kwak (Kwak TI-RADS) on thyroid nodules. Materials and Methods Clinical data and
preoperative ultrasound images of 920 patients with thyroid nodules (in total 1130
nodules) were retrospectively analyzed. The nodules were classified according to two TI-
RADS standards and performance curves of the subjects were constructed with surgical
pathological results as golden standards. Diagnostic value of two TI-RADS on thyroid
nodules was analyzed and diagnostic efficiency was compared. Results For the 1130

thyroid nodules, malignant rate for 1-5 category patients classified by ACR TI-RADS was

0, 0, 8.4%, 50.9% and 88.4%, respectively; and that for 2-5 category patients (2, 3, 4a,
4b,

4c, 5) classified by Kwak TI-RADS was 0, 1.2%, 9.1%, 50.0%, 87.8% and 89.5%,
respectively. Susceptibility, specificity, positive predictive value (PPV) negative predictive
value (NPV) accuracy and area under curve (AUC) of benign and malignant thyroid

nodules diagnosed by Kwak TI-RADS were 95.7%, 77.9%, 75.5%, 96.3%, 85.3% and
0.925, respectively. Susceptibility, specificity, PPV, NPV, accuracy and AUC of benign

and malignant thyroid nodules diagnosed by ACR TI-RADS were 97.0%, 73.2%,
72.0%,

97.2%, 83.1% and 0.918, respectively. A statistical difference in specificity was shown
between ACR TI-RADS and Kwak TI-RADS (P<0.05). but="" no="" statistical=""

difference=llll in=llll acuracy:"" Or:"" auc:"" Was:"" found=llll nn nn

between="" the="" two=



groups="" p="">0.05). Conclusion The two TI-RADS were of quite high value in
diagnosing benign and malignant thyroid nodules. Kwak TI-RADS was of higher
specificity compared with ACR TI-RADS.

[Key words] Thyroid nodule; Thyroid neoplasms; Ultrasonography; Thyroid imaging
and reporting and data system; Sensitivity and specificity; Pathology, surgical; Diagnosis,
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RFRBREDEIRRPREN, ZRAMGABFPICEHZIRANA50%~60%[1], EERMHELHAR
ZAN/91.6%~12%[2], FRIRERSE. 1B, BRICKIZEBRRRETHNEERGE. ATH
SERRIRERIZHIRS, EHIRAREIDXSFRBRERRSA#FIE, 2009 FHorvath (3] BIXIE
T RRIREASIREFEGER S (thyroid imaging reporting and data system, TI-RADS)
Park Z£[4] FKwak Z£[5] FEILER_FSE/EXITI-RADSH—E1RH THEHINAER, Kwak ZHITHY
TI-RADS (i&#RKwak TI-RADS) izFfExXIESR, EERNAZ, EBEEESR RS, ATE
VM EEAEBEEHEFHNRRBRET NS ERE, EEHETFR (ACR) ERMIZTE
KERE, 1ZZR=UBIRADSHIREGLT 7 BRIRBMNENNXIG D BRS, FRAEEREGTFRPIR
R GIREMEIERS (ACRTIRADS) . BHAEl, BBAREZMRIIKwak TI-RADS #H17THRIT,
{EACR TI-RADS HUIZHTINEEABBHE, AFHFLA2 MTI-RADS ADHEIRE, DFAKREERS

"EFRE" |, LIR2 MTI-RADS RUIZHTRNEE, LAHAAIGRIZE—MRIFAITI-RADS RRIHSE K
2.

1&H/55E

TIARIIRULEE2016 &1 B - 2017 F4 BTFERERKFHMEE_ERK&2016 &1 - 10
BFEXERAENEE —EREERTRRIEY & S TIHBRRERME T FHTFEATIRAY920
BIEE (Hit1130 NMET) . H5E208 fil, Fig11~84 %, 1Y (49.9+13.1) &, 712
B, F#812~85%, FiY (49.2+134) %,

1.2{%88 575X RPhilips iU22 BZSEEBERIZHNY, SRRk, MR5~12 MHz, BE
BUMEM, Sk, oREME, AERRBRNRERXE, MBETAN & ARS8,
EEKF, BFiL%. 5. BMINDTRETDISEENREER, PRBEESMETE, W
BETERFHEER, XOWEHPERN—ED, SETEEEGRENERRI, WIRZoH

BYETD,

1.3 35k



1.3.1TACR TI-RADS S ZSNENNRERIEREAE TRIAEEMR. EFEKE. F& 4%
. BHERES 1T, 1§ LiASERERACR FHEANFRER]#ITIAZE, BIFACR TI-RADS 15/
PHRIFOTRECIRILA LS Bisind Tt , ITESETHIDESHIFHRETI-RADS KF, Bifs
KUK,

R (Ewiy

2 249y, EAEEERMEER

4 4~6451, PREATREEMSE T

1.3.2Kwak TI-RADS 733454 [5]5 TUEMEBEAAESRY: Ol Off/ RRES, @HND
HEAHNLIAL, @RS, ©HMEL> 1, ZiRKwak TI-RADS B4ETH5A2~5 38, BIFnR
2, RRIRETRIERRINET.,

aR RI

3 WRERMEST (AESE-TCEEESR)

5 EMEGTEARME R (BASHHEA S



E1 PRSP EEEN. Af, 232, Kwak TI-RADS 4az%, ACR TI-RADS 3%, fEIBIFsCysaMiseE; B.82, 54
%, Kwak TI-RADS 4b2&, ACR TI-RADS 42%, JfRIBUFSCAREERMIEIREE; C.5B, 274, Kwak TI-RADS 4b2%, ACR TI-RADS 4

K, RIERESCNFLSCNE; D5, 54%, Kwak TI-RADS 4c3%, ACRTI-RADS 53¢, FRIEIFSL/LRSE

1 4G5 ERRISPSS 22.0 RStata 12.0 Heftk,

MR Rt 130, MARZFEPVRXAX2 k. UFAFRBRERA "€15
Y EZFHELERE (ROC) %, *REHZTER (AUC) , LABEHEEERIZIoHT
R, MRFZIE. H2E. BIEFUE (positive predictive value , PPV) | [RMEFTANE

(negative predictive value, NPV) FREFELCIREAEx2 1838, AUC LLiRFEZ 1838, P<0.05
RINEFERITERN.
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2.1 RIBERBETIIEFARIEILSL: RMET58.5% (661/1130) , HpiRE481
(E/aMiRE401 1, IBERAERERRE17 1, AHEERES 1Y) |, STERRERI144 4, HAH
IRERK18 4, IRMERIRERKO 4, BEPEIEHER. 1507 4, BFRESRBMEET 1, BRE
EEM1 D, BHEET41.5% (469/1130) , HAFLRE452 14, §EFES 1, IFETSHE
3 4, PoUEPRRE2 1, RoWE2 4, RoWET 4, FHRIRET 4.

2.2 FRMREBH—RARHASEUNERLERTFEEN (P>0.05) ; REETEET
PR, ERERIATELET, ERERITFEN (P<0.05) , I3,

*3 HRRREMETBE—MARLER

i I'Il ;Jf,l : E,TE-—H-* P AT

A p— = 1) ilr SR £ HEAT

(B/4) (x+s, &) (x+s, cm)

" 23415
EHLET 661 104/404 51.8+13.0

(0.2~9.2)

: e 1.5+1.3
LR 469 104/308 45.8+12.0

(0.2~13.0)

Pl >0.05 <0.05 <0.05

2.3 2 #TI-RADS S inESHRIRERIINIERT130 NMETHITI-RADS 32 AR RRIRss
R4,



A
B¥ G Eiﬁﬁ% ( BL'H; TR (%)
ACR TI-RADS
1 25 25 0 0
2 307 307 0 0
3 166 152 14 8.4
4 277 136 141 50.9
5 355 41 314 88. 4
Kwak TI-RADS
2 25 25 0 0
3 334 330 4 1.2
4a 176 160 16 9.1
4b 196 08 08 50.0
4c 361 44 317 87.8
5 38 4 34 89.5
&it 1130 661 469 41.5

2.4 2 TITI-RADS RIREZHTNBERILLIRUAFARIEER A "StnfE" | W2 Mo 3ER
AIROC HiZk, ACR TI-RADS HIR{EIZHim 4 25, Kwak TI-RADS B 4b £, 2 #4
RIrERTIZHTREEIRS. Kwak TI-RADS R ERESTACR TI-RADS, ZRBHITFENX

(P<0.05) ; WEBUXE. ppv. npv. HEfEKauc p="">0.05) .

N Rwak AR o Pl
TI-RADS TI-RADS
BURE (%) 95.7 97.0 1.099 >0.05
¥rmE (%) 77.9 73.2 3.037 <0.05
PPV (%) 75.5 72.0 1.901 >0.05
NPV (%) 96.3 97.2 0.696 >0.05
HEFIRE (%) 85.3 83.1 2.079 >0.05
AUC 0.925 0.918 2.33 >0.05
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M EFRIER (fine-needle aspiration biopsy, FNAB#IAAZRIZHTERKIRE TR "€15
E" . BRIZREWEAH T FIRERFNAB 18X15R, XEErmX FRIRE TS 2B ROZ1TFNAB
NEIRE TR RIRERFERE T AMELRI7-8]. FRERETHIEAEE BirEEAIRE
tAIMEE BEREMTFIRSET, FRMERMETITENAB RITTEEEER(K. B, m=FEHIT—
MRIFIFEREERRRET, BRRMEDNIS TR,

Kwak TI-RADS % ACR TI-RADS 392735 TUBAAESIFM RIS DB 7ERAY, &2 M9
KINERZERE, TUREMERATEMBRIRET. RHREHE, 2 #TI-RADS fEiT &R
BRETREMTHEEREERE (AUC1Y>0.9) , Kwak TI-RADS #REHEAXFACR TI-
RADS (P<0.05) , 8{@EKauc p="">0.05) ,

AR F, ZKwak TI-RADS 33RRIZIEMRDFI/: 2 £A0, 3 £1.2%, 4a 2£9.1%.
4b 2£50.0%. 4c #87.8%. 5 #89.5%, Hrh4b XETEMRPE ST Kwak EHHRE
(2~5 HEHESBH 0. 2.0%~2.8%. 3.6%~12.7%. 6.8%~37.8%. 21.0%~91.9%.
88.7%~97.9%) , HREMEREEICTEEN. DHEEE, AHRH4b RETREBIESL /O
M, Bi£< 1 cm B9%T15549.0% (48) ; mifEKwak ZFRUARH, IHEWNER>T cm BT
FTHN, ERZARPASBLETUARZERS "SingE” |, HEXELTHIEE, FE
FIRFBIER AT RE — IR N T IZRE T RERM R, #MAE 9] AFEUARAEHREERA "7
" . RFKwak TI-RADS & #HITHE, SHEZHPRRET REUHNSRE. HRER
AUC 55507998.91%. 51.85%. 0911, XSLLAMRLER, iHBEKwak TI-RADS EEREAIIZET
NME, BERIFE SRR R AT IHITORETE,

ACR TI-RADS #E=ZRI1~5 KEMXRFEED BN A< 2%, < 2%, <5%. 5%~20%.
>20%, BEfeMiddleton Z[10] HEZHOLRRERETR, 1~5 REDEMESHIN0.3%.
1.5%. 4.8%. 9.1%. 35.0%, AHART, 1H£KN2 XLEEMHET, 3 XTEETH H84%, 4. 5
RETHTMHERS B 509%. 884%, HHBEEE FACR TI-RADS #E7F T X B 5 B &
Middleton %[10] ORGSR, HERTESARFINENEBFARELERNED AR
%, THLHIREEX. Middleton E[10] IR, 4. 5 EETTFILULET 5B 565.6%

(821/1251) . 79.6% (425/534) ; MAWHRS, A4, 5 ENEFTPIHET P S
94.2% (261/277) . 98.6% (350/355) , LHETLLHINFTMiddleton Z£[10] FARFHIE
RED, EETIUENNERET, EEFFINFEXERS 7 ERMR8E, JLACR TI-
RADS 5Kwak TI-RADS iy E, SEMREEMET, RUAENSETMHREBPRERTE
#. ACRTI-RADS HNERSEBUEREERNRASEHR AT EREZNNEM HEHN, HEfin
RABIR B EE G E S SHRH—RIE.



ACR TI-RADS ##ZHIE2 1 cm NEERTSEEEETITFNAB 188, W RERPEASEE
MY, BEfESFERZRSEN> 25 cm. > 1.5 cm, BEIAT2015 FEERKREDS (ATA)
1Ema[11] PENEIR. BIEACR ERHNZSSIBH IS NEENER <1 cm NEERREERMET1T
EMZFRER, BEMERSEFIANIIERS~9 mm FIERIREL SRy VE M AR b N aR B i
FARITR[12-13]. B EFE14] OARPHEEER <1 cm NEETBEEETITEARE
i

REACR TI-RADS 5Kwak TI-RADS i1 755K, EREREER. Kwak TI-RADS #>k
RII5 THBRISIENEREREES, ACR TI-RADS WARKBEMISEF AESE, FZa8
BE—ERENRR, (B2 MoRRFANNSMESHTHIISN, M2 7T HEEENEm,
SNSCMAT RSB R B A FRHIERESET .

2 Moy SRFREIRONEIESCA, ST, {BACR TI-RADS Rz MRS B S LA R
¥, HESNZSAERE—2LI., NARABBMESTT, XISETITTI-RADS 5320HXEELL
HSEGANKE, RRRARMHINEEFAFBRERNET, NERERT —ENmE. Fit,
FEBEED RIFEN RIS TSR AREFEINAE, ANEEHNANEEEEXEES
RV TIH—LRIIE.

B2, 2 HTI-RADS SRR ER SRR R E M ETIIEREMVZHINE, TiESInAKE
— 27 T3 ERISLHE.
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