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Abstract

Background: Ultrasonography is the best choice to initially evaluate and stratify the malignancy
risk of thyroid nodules. This study gives information and suggestion for further management for
physicians. The two standard reporting systems are the ACR TI-RADS and ATA Management Guidelines.
Objective: To compare the reliability of two ultrasonographic malignancy risk stratified systems and evaluate
ultrasonographic features of benign and malignant thyroid nodules. Method: This diagnostic accuracy study
were performed in Lampang Hospital. There were 83 patients who had thyroid neck masses. They were
referred for evaluation and stratified for malignancy risk by using ultrasonogram. Both ACR TI-RADS and
ATA Management Guidelines were applied and compared. These nodules were examined by cytology or
pathology using FNA or thyroidectomy. The baseline characteristics, hormonal status and ultrasonographic
features were recorded and reviewed. Results: 83 nodules were evaluated: malignant nodules = 20, benign
nodules = 63. There was predominant in female patients. The range of age was 18-82 years old. The chi-square
test of homogeneity of the two groups was in perfect agreement at 60.2%. The AuROC of ACR TI-RADS
= 84.7%, log likelihood of ACR TI-RADS = -28.18 and the AUROC of ATA = 82.3%, log likelihood of ATA =
-33.15. Both were great for detection and to differentiate malignancy nodules in TI-RADS 5 (LHR of positive =
10.24, 95%Cl: 2.68, 46.72, p-value < .001) and ATA-High suspicious (LHR of positive = 4.9, 95%Cl: 1.66, 14.72,
p-value < .001). Conclusion: The two malignant risk stratification systems are useful when applied to evaluate
malignancy risk in the thyroid gland, especially in highly suspicious nodules (ACR TI-RADS 5 and ATA high
suspicion). The ACR TI-RADS is more beneficial when applied to the small size thyroid nodule (< 1.5-cm.),
due to early detection, follow up management for small size cancer.

Keyword: Thyroid ultrasound, ACR TI-RADS, ATA-guidelines, Risk stratification, Thyroid
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YRR FBmsnsremaudsiveanisiunsiss
deulnseedivinliinsuasAngaieussifiudnuuy
vastounaziduuuImsdmsunisinniusnunieu
soulnsesafan1SgansIen SEUUNSUTEL UMM
wasgruditesnianly 1A ACR TI-RADS wag ATA
quidelines TngUszasd: nsnwafsiifiesuiiou
aosszuuiidnanmlunisussfiudnuasvesioud
WungiSalaunndnsiuvseliednels saufenisuseiiiuy
anwarnedansivnvestauldliusiSsiuiaungise
flozlstng 35015 \Juuuu diagnostic accuracy Wivdoya
NngUasdildsumsidanssdsenlnsesdsauiy
N9L1EMIBHAANDULALINaN 19N T ING WY w.el.
2564 -2565 waziin1ussliiuanwuztednaulagssuu
ACR TI-RADS wa ATA suidelines wW3suiilsunnuides
voansilunziSanniidessyuy wa: Aeusexlnsoss
83 fiau nunauuwise 20 NeunazlilduziSe 63 feu
Aurediulug dumands o1y 18-82 U nsnaaeu
chi-square ﬁuaqmmLﬂuLﬁaLamﬁ’uﬂJaqaaqﬂaju D 60.29%,
AUuROC 94 ACR TI-RADS = 84.7%, log likelihood
299 ACR TI-RADS = -28.18 ag AuROC ¥a3 ATA
- 82.3%, log likelihood w83 ATA = -33.15, Wideq
syuuianuannsalunsasiaidadeieuuzisalanunn
TI-RADS 5 (LHR positive = 10.24, 95%Cl: 2.68, 46.72,
p-value < .001) ez ATA-High suspicious (LHR positive
= 4.9, 95%Cl: 1.66, 14.72, p-value < .001) LLasﬁy’qam
STUULANEINTalUMSUENLBYSE NI BUN IS LAY
lalldugiSalaneenefiteddny Inonmsa ACR TI-RADS
fAniEnties SuATAY AUROC finh uaziadiusnin ATA
aqu: WaesszuUiinnuannsalunsUssfiuanudes
wziSslnseudlad lnoaniztoulnsossiiunasdousids
(high suspicion), nAsuiivuALan (< 1.5 cm) Lugih
ACR TI-RADS iiasannilnisfnaiunisiinuziSeves
saulnsosnlaeg19lnadauinninlazaiunsninang
Talani

Adaey: nouseulvsewd, uzisilnsosd, szuy
Uszidiuamudosuzddlvsesd, sansanidinsess

o
unun
noulllesenseulnsesndudymndrAnguas
wuveglulszmalve fUrgasumuunndmeisesnaln

vnsweniiomsvessiodinsesnduiiusaney glRnsal
w84 thyroid nodule wulsgsluussimanuszansdsdl
n1svatelefiu mnldnsnsiamedansivnnlugiae
fiudesesfouiineaiuisany thyroid nodule ¢
4904 16-68% Waynuin 7-15% ¥89 thyroid nodule
Ananuzdesieulnsesd’ {Ureynsedndudesddsu
nsUsziuanudsdlentanisifuuzSenlnsesd
Tnensvidansigindarilddewas non-invasives
mndnuwazvesdanseadlinudnvadidu suspicious
for malignancy fUrelidnludensinitadedionis
Lﬁ]w%’ulﬁa (fine needle aspiration; FNA) 2131938015
Anpumensidansisnnduszesls wamnanuay
SansigannudnuazidseswsiSaienlnsesduay
frunvesteudildfutevsd fUasdndudeslddy
AszTuieiedudunisdunsiddlnsesdsely
n1sUszidiuainandes (risk stratification for
malignant) andans1unad lutlagdu & 2 szuuild
2813UNs1ae LaA ACR-TIRADS (2017 American
College of Radiology Thyroid
Reporting and Data System)? wag ATA (2015
American Thyroid Association Management

Imaging

Guidelines)! Fsfinsuszifiufiuansrsiu Tng ACR-TIRADS
Wunisusediuiuu scoring systems 15 parameters
YoRAoilAM1 objective 1NN LATI8AZIEEAABUTIY
nvilrldssezauulunsussiiuuagnssneauxa
Tuvniedl ATA-guidelines 9zUszifiuluy pictogram
fnmatensdansignalulnazkuuliiisuiuninans
1034018939 JoRfeusziliulieg1esingy wiliniy
subjective 11AN31 ANWULVBITANTIBI1IATT 8
$uunifluunltuvesnisidunzdensessiismolud
microcalcification, hypoechogenicity, irregular margin,
solid, intranodule vascularity ag taller than wide®
sudsvuiateuluusas risk level AigaeUsdinnas
1§%un1smsra FNALT wiold Feusazszuuasdl 5 risk
stratifications witlouiu iy risk level ﬁq\i%u%
flonaduuzBanniunavauinvesioudinuz il
v FNA® azidnasmuandiu Tutlagiudaduiandeai
sruulaRnaniu uag risk level vpausagszuuilonady
USaumnaeiy Jedsnanamiusiinlunssnwfnaiy
nssnwnaly
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aana:3sns
WewSsuiisuszuulssiiiuaudswesnisdu
uzidlnsesivasiiaesssuumednunsmadanses
Tneiinanisnsratuievesfeulnsosmbunisiudu
Fawatuiiielda1nisleddnils 16w FNA, Unilateral
thyroidectomy, subtotal thyroidectomy #3® total
Thyroidectomy
AR
1. ACR TI-RADS: 2017% American College
Radiology Thyroid Imaging Reporting and Data
System2 e?iwisﬂauﬁw scoring systems 3110 5
parameters fg composition (0 = predominant
cyst, 1 = predominant solid, 2 = solid), echo (0 =
anechoic, 1 = hyper-to-isoechoic, 2 = hypoechoic,
3 = mark hypoechoic), shape (0 = wider-than-tall,

3 = taller-than-wide), margin (0 = smooth, 2 =

lobulated or irregular, 3 = extra-thyrodal extension)
ey calcification (0 = none, 1 = macrocalcification,
2 = rim-calcification, 3 = punctate echogenic foci)
Pnuhezuuuluday parameters ansauiuu total
score Fauvandiu 5 class (TFRADS 1V) Tuwsiaz class a2
fianudesnndunzidwionlnsesuaziuuziluns
Aasufiwansineiuly (319t 1)

2. ATA Guidelines 2015% 1Jun1sUsziiu
Tnoifisunindlaannvindansieiislugvisadady
pictograms firmunly (mwﬁ 1) \Weussiumudes
msiunziSaaziuzihlunsinnudaly

3. Reference standard: Iumsﬁﬂmfﬁ%
NANTIINEIZING19INN5ATIIT UL BRIl auile
Fesioldd FNATS, unilateral thyroidectomy,
subtotal thyroidectomy %38 total thyroidectomy

a1svf 1 Scoring systems, risk of malignancy and recommendation for ACR TI-RADS

ACR TI-RADS Total score Risk of malignancy (%) Recommendation
TI-RADS | 0 0.3 No FNA

TI-RADS I 2 1.5 No FNA

TI-RADS Il 3 4.8 FNA if > 2.5 cm, Follow up if > 1.5 cm.
TI-RADS IV 4-6 9.1 FNA if > 1.5 cm, Follow up if > 1.0 cm.
TI-RADS V 7 or more 35.0 FNA if > 1.0 cm, Follow up if > 0.5 cm.

A5n15AN1: NMSANWILUY Diagnostic accuracy
Retrospective Cross sectional study lau1un1g
$Us09 NANENTIUNITITUSTIUNTIe Uy vEvDY
Tsemenutadiune aedilasanis EC 030/65

LNEU9INISARLEN

1. flheiififeuiivenlnsosduuakous 10 mm.
FULETLRSUNsRTIaRESans s

2. lasunsianzidennsiaseaulnsesnsesluu
(FT3, FT4 wag TSH)

3. lgunmseviserhdasioulnsesduaviinady
e (FNA, thyroidectomy)

LNEU9IN1SANBN

1. wadwiloann FNA, thyroidectomy liifmiau
U unsatisfactory, in adequate follicular cell Wudu

2. lEsumsitaduidufeuivedlvsessains
feBn1snsnesduiililisansienid wu nslésunis
ATIAFEIATeNENYSERBNTIADS (CT-scans of neck)
videlisunsnsrareaduudmdnlndl (MRI-neck)

N13AMUIUIUIAAIBEAN pilot study HUe
30 57 Wudwﬁrﬁﬁ upstaging 9In3TN1TE U INUA
2 75 A® ACR-TIRADs Wag ATA guidelines LA
10% wazlunipdinpeusuAianulianaiald 3%
A1UIUAI8I5 confident interval of proportion
iteration Lﬁ@ﬁ@%ﬁ’jﬁﬂﬁmmﬂGhW’eNﬂ”li upstaging
ldfianuunnasegrslidediagnisand aoeld
fthodanlunsfnwitomn 40 18 nsfnwilundils
fthefidinasidaduarldfinusidnoen Sunuiome
83 318 ntuldnunuteyavosfiiefidniunis
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asasesansestasldfunsasatuie suaiui
1 UnTIAY WA 2564- 1 UNSIAY W.A. 2566 ¥IN1SAY
JoyadoundinnszuuiiuaImmianisunng (Picture
Archiving and Communicating System; PACS) U84
Tsamenuiagil Minane3essansennaonaio
NALUSIEIMEN 15 Uaa U iNSRsIameiinga
suﬁﬂmmﬁqa (Linear array transducer, Cannon Medical
Systems Corporation Aplioi500 wag Aplioi600) kagkuana
Tnesadunndlsaneruiaailie I 6 MU ATIFOU
ANNEEnAaBINUNIINsLlanavassdLnglalussaus

(Kappa = 0.64) iudoyailuuaziinsizsininanemis
dansnningesn lnensionisulanagesssuu (ACR
TI-RADS uag ATA-guidelines) lugUreauiieiiulag
Tilinsunsudanaliu dnlSeuifisuiunanisnsia
Fuileannisin FNA vide thyroidectomy #asUseLiiu
AnudssvesnsdunziSelnsesd wWisuifisudeya
fiugnu Fudsuendnunld exact probability test,
FauUsaaifiedld student’s ttest WWSsuLiiou risk
stratifications Inen15A1u3aL likelihood ratio of positive,
95%CI 9Mntiu WUWiEy AUROC uag Log likelihood

ATA Pictograms Characteristics Risk of malignancy (%) Suggestive management
ATA 1 - Cyst < 1% Benign: No biopsy
- Spongiform Very low suspicion:
Considered FNA at > 2 cm,
. Observation without FNA is
ATA 2 Partially cyst no suspicious features < 3%
also as reasonable
e — option
Partially cyst no suspicious features
Hyperechoic solid regular margin
Isoechoic solid regular margin Low suspicion:
ATA 3 5-10% FNA at > 1.5 cm
Partially cyst with eccentric solid area
Partially cyst with eccentric solid area
Hypoechoic solid regular margin
Intermediate suspicion:
ATA 4 10-20%
FNA at > 1 cm.
Hypoechoic solid regular margin
Microcalcifications hypo echoic nodule
irregular margin
Hypoechoic irreguar margin
Hypoechoic taller-than-wide
High suspicion:
ATA 5 , 70-90%
Hypoechoic irregular margins, FNA at > 1 cm.
extrathyroidal extension
Hypoechoic Interrupted rim
calcification with soft tissue extrusion
Nodule with irregular margin, suspicious
left lateral lymph node

Awi 1 Pictograms, characteristics, risk of malignancy and suggestive management of ATA guideline 20151
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fUaefiinsunsmsaseitestouiinetilsiunis
ﬁqmwéf’saﬁamsﬂ%nmaxﬁmamimaﬁ]%mﬁadmimg
Jumemdedaisnumnnimameusyann 7 i an
ai’wmu@ﬂwﬁgwm 83 518 nuanduiesuuziis 20 519
uaznouldlduzise 63 519 SsmanuintounziSediulug)
wulumemds (95%) fthaeimualdfuniansdonniie
M5EAU FT3, FT4 way TSH lwdan Wudﬂﬁﬂwﬁlﬂumﬁq
soulnsesndrulugdifeunuuladidufiy (Euthyroid
30.6%, hypothyroid 20.5% wag hyperthyroid 12.5%)
Wisuifsudnwazvesiheilunzifaarlailvuziss
wui gadeuasrunvestouiinulndiAsstufovu
3.24+0.46 (1.0-7.8) cm. TufUhsusi5a way 3.48+0.24
(1.0-9.0) cm. lugfthefdufoulslsuzse dnvauzves
AouiidungiSafidnuuesiniinuldves fe mixed
solid-cystic (75.0%), extracapsular invasion (83.3%),
microcalcification (70.6%), taller-than-wide shape
(100%) wazdn1swu cervical lymph node 21628
(83.3%) feuuziSadidnvarsnildlavadlunisdy
uzl599neme dnwazainaife well circumscribed
(25.6%) waz rim/macrocalcification (27.3%) fiau

ce SD

fidnwazidugel pure cystic #3e spongiform
auadudeululdusisy, nudnvusysuLUY

r 2 2

3952 (Irregular margin) Tudeudldlyuzi5ela
1089 86.4%, uUanIINUFTINUINEnwMs AT

a1s700 2 Baseline characteristics of thyroid nodules.

hypo-or-mark hypoechoic Fadudnwariitiluma
Founzse aunsonulalutouiildldusidddunisdne
psilrouinagsiis 64.39% (madi 3)

nsuseiliulagldseuu ACR TI-RADS wuidn ACR
TI-RADS | enumdufoulallguzids, ACR TI-RADS Il wy
1 Menduiounzise (16.6%) fredananififeusunive
dosinauarwunil 0.6-cm nodule Alsisdeusdlunmsians
asravsefiany iesandufeuruiadn (< 1.5cm)
1§%un1svh total thyroidectomy Lfiosaindnwiannis
Tnsesmduiivdosudiennislddty nadwiony
papillary microcarcinoma®, ACR TI-RADS |l v
Wuneulilvuzise, ACR TI-RADS IV wufauuziss 17.1%
wag ACR TI-RADS V nuiounzise 76.5%

nsuszliulaglyseuu ATA guidelines wuan
ATA 1: Benign sovuailudeuliflazds, ATA 2: Very
low suspicion weuadudeulslvuzige, ATA3: Low
suspicion NURDUNLLS 10.3%, ATA4: Intermediate
suspicion NUNDUNLIS 16.7% Waz ATAS: High suspicion
NURBUNLISI 60.9%

YhegfinsduiuvesUsuiumnuudodentiu

¥9angyl benign War malignant fidnwifuYszifiy
agreement YDINITEIUHATAABITTUY WUITINIS
upstaging 911 ATA 3 low suspicion \Ju ACR TI-RADS
4 $wu 12 519 Ay 14.5% leedudouusise 2 e
wazAouliliugise 10 578

Final Pathological Diagnosis (N=83)

Parameter p-value
Malignant (n=20) Benign (n=63)

Gender

Fernale 19 (95.0) 54.(85.7) 438

Male 1(5.0) 9(14.3)
Age (years)

Mean=SD, Range 50.3+12.1 (25-82) 54.4+17.0 (18-79) 104
Size (cm in LD)

.065

Mean+SD, Range

3.24+0.46 (0.37-7.8)

3.48+0.24 (0.69-9.0)
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Final Pathological Diagnosis (N=83)
Parameter p-value
Malignant (n=20) Benign (n=63)

Hormonal status

FT3 (Mean+SD) 2.45+0.18 4.05+0.62 880
FT4 (Mean+SD) 0.89+0.06 1.08+0.09

TSH (Mean+SD) 9.93+3.96 11.48+3.04

Euthyroid 11 (55.0) 25(39.7)

Hypothyroid 8 (40.0) 31(49.2)

Hyperthyroid 1(5.0) 7(11.1)

a1s10f 3 Baseline ultrasound features of thyroid nodules.

Final Pathological Diagnosis (N=83)
Parameter p-value

Malignant (n=20) Benign (n=63)

Composition

Pure Cystic 0 7 (100.0) 046
Spongiform 0 1 (100.0)
Mixed solid-cystic 24 (75.0) 8 (25.0)

Echogenicity

Hyper-to isoechoic 2(9.5) 19 (90.5) .047
Hypo-to mark hypoechoic 10 (35.7) 18 (64.3)

Margin
Well-circumscribed 10 (25.6) 29 (74.4) 004
Irregular 3(13.6) 19 (86.4)
Extracapsular invasion 5(83.3) 1(16.6)

Calcification

Macro or rim-calcification 3(27.3) 8 (72.7) 024
Microcalcification 12 (70.6) 5(29.4)
Shape
Non-Parallel (taller-than-wide) 2(100) 0
Cervical Lymph nodes 5(83.3) 1(16.7)
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a1s10i 4 JoyallseuiRgudasiniswuu:svlagnisus:ITuIUSEUIRgUNAdDVS:UUS:K31D ACR TI-RADSAU ATA

guidelines
) Final Diagnosis (N=83)
Scc(::::o?-;d Malignant Benign Al::;:))c Iikell-i‘:l%od pL;ii?l{; 95%Cl p-value
(n=20) (n=63)
ACR TI-RADS 84.7 -28.18
1 0 a4 0 0, 3.22 263
2 1 6 0.53 0.01, 4.77 .556
3 0 20 0 0, 0.62 .015
4 6 29 0.65 0.19, 1.92 .405
5 13 4 10.24 2.68, 46.72 <.001
ATA 82.3 -33.15
Benign 0 1 0 0, infinite 574
Very low suspicion 0 12 0 0, 1.05 .056
Low suspicion 3 26 0.36 0.06, 1.40 115
Intermediate suspicion 3 15 0.63 0.11, 2.58 496
High suspicion 14 9 4.9 1.66, 14.72 <.001
J91sed Fafiandnlng 0 uannin vaneds aumsdianueieosinnn

Uszilliuneulnsesn 83 Aau nuneuuzise 20 Aau
uaglalluzi3e 63 Aou AUROC 989 ACR TI-RADS = 84.7%,
log likelihood w83 ACR TI-RADS = -28.18 wag AuROC
U9 ATA = 82.3%, log likelihood vas ATA = -33.15,
Wwdasszuuiinuannsolunisuseidfiuanudeanis
WuneiSslu TI-RADS 5 (LHR positive = 10.24, 95%Cl:
2.68, 46.72, p-value < .001) waz ATA-High suspicion
(LHR positive = 4.9, 95%Cl: 1.66, 14.72, AN p < .001)
1ann eeesszuviinnuanunsalunisuenuezsewing
nouugiSazlilduziSelafedelidodAynieada
Tneamsa ACR T-RADS Andnidnties STtuilélAs AuROC
N7 wasadiesnin ATA (m151971 4) dlawSeuiieulonia
nadungiSe 5¥wIne ACR TI-RADS uag ATA guidelines
WU stage 1-4 19iA1 likelihood ratio of positive
TnalAeenu ue ACR TI-RADS 5 tag ATA high suspicion
TonmafuuziSerneiufe 10.24 fu 4.9 Wiaudeu
dlonedlunInsaumuin ACR TI-RADS Tien AUROC genm
ATA guidelines Wdntios 84.7 fu 82.3 suansuluvnied
log likelihood @4 ACR TI-RADS @ni1 ATA guidelines

J1sansnsuMsiwng UA 50

UanNTTmuI ACR TI-RADS 5 Ussifiumnudeswes
AouNLSuInU 76.5% Lag ATA high suspicion Usgiilu
AMULELITEIRULEIS WAL 60.9% agndlsRnuisaes
fianuaunsauszdfiuanudsenisunzSdlafuay
farnuanunsalunisuenuezneungiseannieuunf
agnalifuddy (p < .05) (1319t @)
dloveessyuuiniuisudiousuasnuinisaes
syvudulUlufiamaiendu Tnedl perfect agreement
WINAU 60.2% WANUINEINTT upstaging 90 ATA 3 low
suspicion tdu ACR TI-RADS 4 §1u7u 12 518 Sewuin
Aeusanadunounise 2 sewazteuliliugise 10 578
Tnesaesszundl malignancy risk TndiAesiy (5-10%
waz 9.1% MINAINU) WEINIT management LANANAY
namfemndeufivuialngndt 1.5 cm. Vedessyuu
szuusildiinnsnzesatuie uimnfeudingn
PWIAEANIT 1.5 cm S¥UU ACR TI-RADS wugiiliamnu
AIYPANIITIINEIUTLUU ATA guidelines wuginlw
liidasinisiamuvionsduibeiuiy (ans1ed 1,
il 1) ndeuiivsaduivuadnnii 1.5 cm Sasediu
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SIWALIBYALUU pictogram AINSEUU ATA laRautngen
Ateaglilasunisinmumenisidansigin Fao19
PlinanlunisidadeuasinnuuziSednsesdiuiou
YuaLanle

FINAVINITANE

1. WlumsAnundeundilnensiunaiuiiieves
Fouuzdannewilvensfloaflunisdendeulvsesnd
thanfnulunsdiifineeuieafiivansiou mafnui
IgRnsandenteuiivssfiundrifianudsdunisdu
uziFanniigaluaudanannunldlunisfine

2. n5UTEUNDUAI8TEUU ATA guidelines
Wunsuszifiunuuifisunmaisuinsgiu nisulana
Jufugiinisnsan ldanansodiniwaiedansennsd
druduvestourulanasiuls

3. foufiinandnwidlngifudousuinlng
\fesnndunisinedeundiainnismsunaiuile
AINLASEIUNITEIRTIIMINAeulvwInan (< 1.5 cm)
Avaedinlasuduugilviianiusieni5igansignin

19NansonvVavI(References);

v
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fay FavihlnnsAnedneuzvesuzisalunauIuaén
HuiuLaenIn

asu
WgpssruLTimuasalunsuenues Aoz
Insoudldd Tasiawnznguiidu high suspicion, mnfeu
fluudn (< 1.5 cm) wuzd ACR TI-RADS Wasannil
mMsAnmUMsinLySwarenseunlioenslnddnunn
Fainsihuwinenisussdiunnudssananunusuld
Auszuusrsnunaludagiulviiainudie wagazain

insnndulunsitady $nv washinmugUae

nadnssuus:NFA
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