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Abstract

The current guidelines for the diagnosis and treatment of thyroid mass patients are to
perform thyroid ultrasonography in all cases. The information obtained from this examination
serve as a guideline in the consideration of the fine needle aspiration test and to determine
further treatment of the patients. Thyroid ultrasonography is therefore an important screening
tool for diseases. The objectives of this study are to study the diagnostic performance of using
ultrasound, reported on the ACR TI-RADS system in predicting thyroid cancer, compared to the
pathological results of thyroid surgery. A cross-sectional descriptive study was conducted at
the department of Otolaryngology at HRH Princess Maha Chakri Sirindhorn Medical Center from
1 January 2016 to 31 December 2020. The results were as follows: 128 eligible patients, 107
females (83.59%). The mean age of the patients was 49.62+13.55 years. The thyroid
ultrasonography results were reported according to the ACR TI-RADS system as follows: sensitivity,
specificity, positive predictive value, negative predictive value, and an accuracy of 100 (95%
Cl=89.70-100), 63.80 (95% Cl=53.30-73.50), 50 (95% Cl=37.60-62.40), 100 (95% Cl=94-100), and
73.80 (95% Cl=65.40-81.20), respectively. The incidence of thyroid cancer was 26.56%. In
conclusion, the diagnostic performance of ultrasound was reported based on the ACR TI-RADS

system in terms of predicting thyroid cancer. The sensitivity of the test was 100%.
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ultrasonography
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wuamslumsinwiguaefiandedeu
noulnsegludagiuues American Thyroid
Association (ATA Guideline) duuimnelidmsaa
seulnsosdfnaudssnuigmne’ Tng
MITENURaNInTIseLlnIed s adude
auigaiiegnansszuu Inessuumsneaudld
Tusideil fle Committee of the American
College of Radiology Thyroid Imaging Reporting
and Data System (ACR TI-RADS) laaiin1s
Trpzuuufeuseslnsesdmudnuazmenaudos
Auigensnuiu 5 nau uiaznguagiiseny
anudssfiaziinuziSadoulnsosdunnsnaiu’?
Toyailsannsmsaselnsessiionduldes
audgeastduuuimslunisiionsandsnsam
M31egarieidudn (fine needle aspiration)
warfiansanmsinuigvaeseld Fan13059
sorlnsesstondudsnmigeiudueiodls
Tunsnnsaslsadidfay
g UIzan

WedAnwianuaiusalunisidede

(diagnostic performance) yoen1slmaudns
AmligefiTBnuHanusEUL ACR THRADS Tunns
vimneuSeienlnsosduunlan A uaninen
AUGNITLNVEAUAINTLVINSAUT VAR deny

UTUUNUNS lelIeuiiguiunanedinen
PnnsERaneulnTesa (surgical pathology)
seaunaduanula (sensitivity), AuEwIe
(specificity), lomaigtheaziluuziiailonansia
Wuuin (positive predictive value), Tonnadi
fuawazlifuuziaslonansiaduau (negative
predictive value), positive likelihood ratio
(LR+) wag negative likelihood ratio (LR-) wag
AULLIUEN (accuracy)

ABnsfne

sUwumsAnuiiumsfineidassann
(cross-sectional descriptive study) Immﬁu*ﬁ'@ga
Hounda vimsAnwszsringTui 1 unsnem fe $ufl
30 figuieu 2564 Anwilugtherieusaulnsess
fununlan Ao WAnIMe1 guinisunmdauiia
WILWMNTAUTIVEAN ALINUTUIIVNNNT LFeN
naumeeslneidongiioynseiidunas Tne
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pdudssmuiigs wagldfunmsihdndenlnsoss
nalun13AREUIEaN1NNSANY (exclusion
criteria) A ldnunanisnsianeulnsesdsie
paudBInLige vienTIanaudBanIuige
w9ndidu vielildTeaunasieszuy ACR
THRADS i3elsimunaneBiventuilonsdasns
(surgical pathology) 91nMssdn tnawiudeya
fonefidnfunsinuilusenineduil 1 unsew
2559 i3 31 $unew 2563 (5 T) mMsAnwil
IPHUNMITUTREINANENTINNITASEETTEMSY
f9sanlassnisideivilunyed wninetde
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N1THIAA HATIBUNITATIARBULINTOEAR I8
PAuEBIANRZe LATTIBNUNANEEINENAN
Fuilonnadaenssy Taefuaeildsunisitede
Aeudaulnsosdn TN lun1sAng Uae
wlasunisAntenidnnisiineg JufinteyadUae
adlunuuduiindeyagUae
fininamsnsiasesnsesdmenaudes
arwigs Ao Sedunng dunoulunisnmasen
Insevdrenaudssnnuigadulumuannsgiu
Gty Tnefidunou Ao wiewitelviogluvin
ueunY wazryupslvigneen (extend) THiilnsy
shdanauinasennsesiaestng seauna

A1 ACR TI-RADS" Tnenishinguiuuasiansan
5 vwaavy loun 8eAUsENau (composition),
\Hesagviau (echogenicity), 351 (shape), ¥oU
(margin) wagnIsNUATALTAIINA Az ow
(echogenic foci) Fandsannlinzuuuusas
MNAVYIETINATIUL kag g uiawsiexnseus
pudnuvaznadudsinnuigadu 5 ngu
AuAzLUUTIALY Faa9199 1 Faudazngy
sziissaunnudediazfnuzSsoulnsesd
wagkUIMElUNTRSUINIRI AR TNIEN
Aunndnafu Taeguaonnieazldiunisiing
Aegafeduinnudeusd

A15197 1 N1UUS category $113 American College of Radiology Thyroid Imaging Reporting and

Data System (ACR TI-RADS)"

COMPOSITION ECHOGENICITY SHAPE MARGIN ECHOGENIC FOCI
(choose 1) (choose 1) (choose 1) (choose 1) (choose all that apply)
o Cystic or 0 | e Anechoic 0 |eWider-| 0 |[eSmooth 0 |eNon or large 0
almost point point | than- | point point [ comet-tall point
completely tall artifacts
cystic
e Spongiform| 0 |e Hyperechoic| 1 e|ll-defined | 0 |eMacrocalcification| 1
point | or isoechoic | point point point
® Mix cystic 1 |eHypoechoic | 2 |eTaller-| 3 |elLobulated| 2 |ePeripheral (rim) 2
and solid | point points| than- |points| orirregular |points| calcification points
e Solid or 2 |eVery 3 wide o Extra- 3 | ePunctate 3
almost points| hypoechoic |points thyroid points| echogenic foci points
completely also
solid extension
Add points from all categories to determine TI-RADS level
0 point 2 points 3 points 4-6 points 7 points or more
TI-RADS 1 TI-RADS 2 TI-RADS 3 TI-RADS 4 TI-RADS 5
BENIGN NOT SUSPICIOUS MILDLY MODERATELY HIGHLY SUSPICIOUS
SUSPICIOUS SUSPICIOUS
No FNA No FNA FNA = 2.5 cm FNA = 1.5 cm FNA > 1.0 cm
Followif >1.5cm| Follow if > 1.0 cm Follow if > 0.5 cm

* FNA; fine needle aspiration
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Tun1sAneEud smani1seudadinen
sanilu 2 ngu Ae

- waluau (negative ultrasound) fe
naufinasusidineasdeinduilesensesum
16iA ACR TI-RADS 1-3

- waruuan (positive ultrasound) #
fouilosonseulnsossitasdeindunzise Toun
ACR TI-RADS 4-5

mndaseulnsesdlay lan @o w1dn
wmd waznane1SIenantuiensdasnssy
#l48u cold standard msralaenenSunng
TunsAnuiuy swane133nenanduilenis
Faenssudu 2 ngu Ao

- waluau (negative pathology) #e
ralaflduziSa (benign) leA multinodular goiter,
nodular goiter, goiter, adenomatous goiter,
colloid goiter, follicular adenoma, nodular
goiter with chronic non-specific, follicular
adenoma with chronic non-specific lymphocytic
thyroiditis W& chronic non-specific lymphocytic
thyroiditis

- wanduuan (positive pathology) A
wardunztss (malignant) lewn papillary thyroid
carcinoma, follicular thyroid carcinoma,
medullary thyroid carcinoma L& squamous
cell carcinoma

AwInguiegelagldgnsnisAuin
294 Buderer Aualia1 anticipated sensitivity
(Sp) WU Fowaz 98 INNISTANYIVDY Li X uag
A" ﬁwummmmﬂmmﬂﬁaummaﬁﬂ (L
Wiy 0.05 LLaumMuﬂmLUENLUUJJ’WI?%’]‘LJ Z,,
Tnesmuasziuaudotiuiifosay 95 faiy
Faiiiv 1.96 TngAanmugnsazlae
n AU 30 18 NMIALIUNENAIBE (N) 91984
anuynuezifaselnseedluguiofiunnu

A1 Za/z

R8N BUABUNINTREASREAY 24.79 97N

nsAnwves naydand uazane™ uuAlugns
(30/0.25) Auaungusiaegng (N) 1o 120 51e

TunsAnwniliinisiinsevideyaida
WITUWT TBYAUINIINTY (nominal) uazdusy
11771 (ordinal) YnausluduiunasSeuas @
Uoyat111n 9 (interval) NAFBUNINTEAYAIY
Kolmogorov-Smirnov test Wun1snsgane
wuuUnd dnausidu meansSD wagse9UNa
Aula (sensitivity), AuTNNIE (specificity),
TemaiiffuasazifunziSadenansrnduuan
(positive predictive value), Iama‘mmﬂw
szlifunzdailonansiaduau (necative
predictive value), positive likelihood ratio
(LR+), negative likelihood ratio (LR-) wag
ANULLIUEN (accuracy)

NaNISANEI
Fuheiildsunsitedudeusioulnsoss
Alssumsnmadeslnsesdmenaudssrnuias
wazlddunissindaseulnsesd iununlan e
WIANIVIEN AU TUNTEALAINTYNENUT VAN
AEUUTITIUNINT Seuineuil 1 unsiem 2559
4 31 funan 2563 A9 147 57 Aneen
AneTtuNSAREUIBaBNIINATANYY Lok
liwunansnmasoslnsessmenauidesnnuigs
6 518, ATIINAUFLIIWAGNINTBY 4 518,
Tailfseamunasmeseuu ACR T-RADS 91U31 9 518
faifu Tvaslunsinyitadusiuou 128 e
Dunemdgannninee Inedumemdgs 107 51e
(Souay 83.59) ey 21 518 (Sowar 16.41)
ogLadeveaiiy Ao 49.62:13.55 U Teya
wanIns9d 2 waznuindufewden (single
nodule) 49 518 (Sosay 38.28), walunau
(multiple nodule) 79 518 (Sewaz 61.72) uag
YUHouRAsfe 3.36+1.21 I9UALNT
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M13199 2 Yayaily nansvieduldssrudgs wazHanesINe1nTulon1edaensIy

General ACR TI-RADS Surgical pathology
. Amount
Information Malignant Benign Malignant Benign

Sex n (%)

Male 21 (16.41) 11 (16.18) 10 (16.67) 5(14.71) 16 (17.02)

Female 107 (83.59) 57 (83.82) 50 (83.33) 29 (85.29) 78 (82.98)

Total 128 (100) 68 (100) 60 (100) 34 (100) 94 (100)
Age Mean+SD 49.62+13.55 47.44+13.73 52.08+13.02 44.79+14.75 51.36+12.72

MnMsANwMANTAAUABANAGS
fi51897URNTEUY ACR TI-RADS lunissiune
uziSeeulnsosd wuwadungu benign (ACR
TI-RADS 1, 2 Uaix 3) 313U 60 318 (Sway 46.88)

WAENUKANGX malignant (ACR TI-RADS 4 uay 5)
T1UIU 68 318 (Seway 53.12) TUavidunusiayngy
wandlumsned 3

M13199 3 NAMTYIARULABIAINAGY UazHANENTINGIINFWLENARLNTTY

Surgical pathology

ACR TI-RADS N (%)
Benign n (%) Malignant n (%)

Benign

1 Benign 0 (0) 0 (0) 0(0)

2 Not suspicious 6 (4.69) 6 (6.38) 0(0)

3 Mildly suspicious 54 (42.19) 54 (57.45) 0(0)

Total benign 60 (46.88) 60 (63.83) 0(0)
Malignant

4 Moderately suspicious 48 (37.50) 28 (29.79) 20 (58.82)

5 Highly suspicious 20 (15.62) 6 (6.38) 14 (41.18)

Total malignant 68 (53.12) 34 (36.17) 34 (100)
Total 128 (100) 94 (100) 34 (100)

lpgKaNSYIIARUEIRNDaINTIENY
MUTEUU ACR TI-RADS luusiagnaunuiosas
ASARNLLST Matl n&y benign, not suspicious
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M15199 4 KaNFYIARUEEIAINNAEY LWSBUTBUNANENTINg1INN1IRTITdemedaensIu

Ultrasound Positive for Negative for Total
Pathology malignancy malignancy
Positive for malignancy 34 0 34
Negative for malignancy 34 60 94
Total 68 60 128

leuvanguansmansvhadudesnnuigs
warNang13Ing1aInnsHIdaduaaIngy fe
natduau (negative) waznaluuan (positive)
mm%@;gamﬂmmqﬁ' 4 YN IATIEINEN1TI
AaudsInNdgafisuiunang 3ine1a1nms
prntudenisdasnssn annsofuInAImIg
addladed anula (sensitivity) Spwag 100,
A (specificity) $ovay 63.80, Tona
funvezdunzifadonansiaduuin (positive

predictive value) $awag 50, Iamaﬁ@ﬂw
srliidunsidauilonansraduau (necative
predictive value) 5988 100, positive likelihood
ratio (LR+) = 2.76, negative likelihood ratio
(LR-) = 0 wagAmLIugI (accuracy) Sovay 73.80
Fawanslun1319l 5 wazwa ROC curve
wansluguil 1 Taefiufilélds (area under

curve) = 0.82

15197 5 sensitivity, specificity, positive predictive value, negative predictive value, positive

likelihood ratio, negative likelihood ratio Wag accuracy ¥84n13¥I1AFULAEIAIINDEN

WU UAURANE15INE11NNNSATIATULLBN9ARENTTU

Parameter % 95 % Confidence interval
Sensitivity 100 89.70 - 100
Specificity 63.80 53.30 - 73.50
Positive predictive value 50 37.60 - 62.40
Negative predictive value 100 94 - 100
Positive likelihood ratio (LR+) 2.76 2.11 - 3.62
Negative likelihood ration (LR-) 0 -
Accuracy 73.80 65.40 - 81.20
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1.00
y
»

Sensitivity
0.50 0.75

0.25

0.00

0.00 0.25 0.75 1.00

0.50
1 - Specificity
Area under ROC curve = 0.8151

;nlﬁ 1 W@ ROC curve wagiuinlalag (area under curve)

nmsdnwiinugURnsasswedlnsesd  (Sesay 73.44) uaniluuwe (malignant) 34 18
Sovaz 26.56 lauNany1sinennnITHIGn  (5ouaz 26.56) TgaviduANang I LsazYiia
Wureuneulnsesanluilyugise (benign) 94 518 uanslunisned 6

A15199 6 N13I1YNUKNANYITINYINTULLENIFRLNTTU

Surgical pathology Amount %
Benign histology
Nodular goiter, Goiter 40 42.55
Multinodular goiter 37 39.36
Colloid goiter 7 7.45
Adenomatous goiter 4 4.26
Follicular adenoma 2 2.13
Nodular goiter with chronic non-specific 2 2.13
Follicular adenoma with chronic non-specific lymphocytic thyroiditis 1 1.06
Chronic non-specific lymphocytic thyroiditis 1 1.06
Total 94 100
Malignant histology
Papillary thyroid carcinoma 32 94.12
Follicular thyroid carcinoma 1 294
Medullary thyroid carcinoma 1 294
Total 34 100
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AudssiiasinuzSeieulnsess uagfinnsan
N38IR339N1560120 A AN wazfiansan
nms¥nwliesely
NM35189UNANIIATIR NN TOYAA Y
pdudssmnuigdlutiagtiuivansszuu Tnglums
Anenildensnedimussuuues Committee of
the American College of Radiology Thyroid
Imaging Reporting and Data System (ACR
TI-RADS)” iffesnniduszuuiilfeenaunsvans
Tutlagdu® nnismumusgradussuunuin
ACR TI-RADS fianailadiunnnin ATA guideline™®
fimsfnuinunimnuaenndossrnagssdiugs
fidnanaluazilomangtasaliidunzisa de
wanyaluaugs” uazlussuuldlugudnisunme
AULINTZNNTAUIIVGAN FNUUTUIIVNS
PNNANMSANINUINIATIIROUIVITOLR
shemdudssmuiigainmnganiiagianld
Huedesdiefnnsas (screening test Tunsdnnses
uziissienllnsesd lugilhefiunmerfousiesnsess
ilesandiannahiigs (Fevaz 100) uazdsdian
TomafiftheagliidunyiSaslonansiaduauiige
($oway 100) AmauhinnisAnuaenndesiy
nsAnwIes Li W wazaug U 25641 0unsane
meta-analysis Anwin1sasIaneulnsesnsy
ﬂ?iul,?ismmmﬁq&ﬁsammﬁaulmawﬁq 21,882
fou wan1sAnwmuindaiaulesay 89.00
wazagUran1AneIIN1snsIaseulnseuine
AAUALSANAGILATTIBUNATY ACR TI-RADS
Wuwadeadledidaiulaia Tunislddnnses
fousoulnsesdifiedesnsianzgaseidudn

9 |

fauausndu’® asAnelulszinalneny
N15AN®IY9Y ARST U 2564 An®In1INTIQ
seulnsosdsondudsnudigaazseauNa
8 ACR TI-RADS 9117 180 518 wuA1awla
Sovar 92.90" FsoglumilindiAsefunisdnmil
winsAnwdnanIsuiieuiuiuienldan
N9R1ZAARILLTILAN Fauanansanmsaneil
fiBauiouiiu eold standard fiiunane$inen
Mnduiionsfasnssuainmsidio

TunsAneinuinnsasaadeslnsess
thendudesmsigadimaudumeiin Govas
63.80) warAlomaiiieazJunzidailonansia
Fuwansh Goay 50) satiu msasasionlvsesd
ﬁwﬂﬁmﬁmmmﬁqﬁﬂiﬁmmxﬁwﬁﬂlﬂiﬁfﬁﬂu
\m3pailolun1sns19389de (diagnostic test)
Tumsidadonzifsienlnsesdlugiaefiunde
fousoulnsossd aonadefuuuImafoanld
ﬂ?{ulﬁwmmﬁgﬂumié’mﬂim warlinisianzee
medudnlunisitdades! TngainaisAnenves
aayiand uazamy U 2563 fununlan me
WIANINYT guInITUNNg duifanssnninu
FIVEAA1 ALNUUTUIIYNUT NUIINSAERAME
Fudniitouseulnsessiimainus g Sevas
93.20 Temafitheazifunzidadlonanmaiduuan
Jovay 79.50 waymuLNug Sesay 84.90
Fefu TumaufoRagasradnnsedtasfiundae
NousaulnsaennIun15AsI9R LN A Y
paudsanige wasdUaefifinnandesiigeas
nsnsanitademenisianzgaimedudnsely

nswWSeuiisuauaansalunisitany
(diagnostic performance) yoen15hmdudes
ANudge M5189uNARINSEUY ACR TI-RADS
TunsvineuziSweulnsesaiunsAnwneunin
wanslumsnad 7
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A13197 7 Arwausaluni1sitdady (diagnostic performance) vain1sldaduidssninuiys
75189URaAINTTUU ACR TI-RADS nsvhueuziseweulnsesdlunsiinwinewnin

AMsANENVBY U w.a. Sensitivity ~ Specificity PPV NPV Accuracy

msanwlulszwndlne
Phuttharak'’ 2562

Observer 1 75 58.3 34 89.1 62

Observer 2 79.2 56 339 90.4 61.1
Harmontree" 2564 92.9 72.3 22 99.2 73.9
msane luatsszmne
Wang et al.” 2560 97 73.2 72 97.2 83.1
Singaporewalla et al.”' 2560 70.6 90.4 - 93.8 83
Zhang et al.”? 2561 86.9 64.1 62.9 87.5 -
Zheng et al.” 2561 99 43.4 42.7 99.1 60
Grani et al.** 2562 83.3 56.2 12.8 97.8 -
Ahmadi et al.” 2562 78.4 73.2 52.3 90 -
Ruan et al.”® 2562 96.7 773 73.3 97.3 84.9
Gao et al.”’ 2562 81.6 79.7 88.7 68.9 80.9
Miao et al.”® 2563 89 89.9 93.2 84.1 -

Tnensasraneulnsessaeaiudes
mmﬁ'qqdau%sdwammilmz@mﬁwL%mﬁﬂ
fifeusaulnsossdinelusnduld munaves
NaNISANE 1WU N1SAN®IU8Y Dighe M Lag
Az” N13ANYIOY SUNJ wazanzy™ Lagns@nu
¥84 Leni D waganiz® (Judy

SovavnsiausSeluniasnguueinis
ﬁm?iuL?{&qumﬁqqﬁiwmummzuu ACR
TI-RADS WiewUSeuiisutiunisineves Tessler
warAuy 1891 5egarmsiiauziSelu ACR
TI-RADS ngu 1 uag 2 (benign uag not
suspicious) liAasiiuSesay 2, ACR TI-RADS 3
(mildly suspicious) 5owaz 5, ACR TI-RADS 4
(moderately suspicious) Sz 5-20 waz ACR
TI-RADS 5 (highly suspicious) pg13taeFaeas 20
Tnenaanmsinwiinudosasnsifnuzidnas

benign, not suspicious Lag mildly suspicious
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Sowag 0 @ungu moderately suspicious Segay
58.82 uagngu highly suspicious Seuay 41.18
Fseglunasinumsdnuneunth
msfnuniinugtimsniusSwienlnsens
TugUheiiunsiedeusoulnsesdiesas 26.56
(34 5989110 128 318) siainmsfinuludsemelne
roumihidnumInTasenlnsesddeedudes
ANUAgILAYTIBILURARIY ACR TI-RADS g
n1sRnwIvedadss U 2564 wuglURnisaluzisa
soulnsond Sevay 7.80" uarnAN¥IT0I89RT
U 2562 wugthnisaluzswoulnsesdsesay
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