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M13199 1. anvguesieuiideulnsoss

sumgitlailiuziZa (benign)

a1mnaINUzI5e (malignancy)

1. Adenomatous nodule %38 colloid nodule
%39 hyperplastic nodule

2. Follicular adenoma

3. Hurthle cell adenoma

4. Cyst: colloid cyst, simple cyst %39
hemorrhagic cyst

5. Thyroiditis: lymphocytic thyroiditis,
subacute thyroiditis, suppurative
thyroiditis

6. Thyroglossal duct cyst

1. upefifduiiiinnnwadinsesduia follicular
cell laun papillary thyroid carcinoma, follicular
thyroid carcinoma, Hurthle cell thyroid
carcinoma &g anaplastic thyroid carcinoma

2. uzSaiifidutilinaneadinsessuiin C- cell
lauA medullary thyroid carcinoma

3, yzddifidutidannwaduenmilennead
Insoon laun primary thyroid lymphoma,
sarcoma, teratoma 9158 metastatic tumor b
USaiuy dviSelon vise ULISaURIsTUUNNLAY
Yaany Judu
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AN5197 2. Useifnaznisnsiasianienusventeaudssunisifsuzisdenlnsesn®

Uszn A599979018

UseAalasunsans$aaiinses uaz dne vise Usziansduda AFIAINNENURBULDS Ly
ionizing radiation TuJaLfn vaualdiseu

Use¥auziSeroulnsess wie Tsafidinnuieadestiunzids Noudafnuuuiuedelzdnaufes
moulnseun WU familial adenomatous polyposis, asranusenimdeda
Cowden’s syndrome, multiple endocrine neoplasia type 2 | AT1anUa8LEBSUNIA (vocal

91gtioendt 20 U vise 1 nnd1 65 U cord paralysis)
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1. Thyroid stimulating hormone (TSH) “aluzi1a1nauIALlnIesALRsUsEINA

an3galsnT (American Thyroid Association (ATA)) U w.a. 2558 wugiilingiassdu TSH
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Tufthennse nsdililsedu TSH i1 vedfanglnsesdduiivlifinnsanamasedu free triodo-
thyronine (FT3) fisnfis Tunsdldl FT3 g4 AoaLeNAE Graves’ disease Swfuiifowden fu
toxic adenoma 1n8n15d1M5a thyroid scintigraphy wieUssiiuinfeudiseulvsess Wuwia
functioning (hot) %38 nonfunctioning (cold) nodule n38I7L8U toxic adenoma e hot nodule
TenadunziSwenlnsesntosnnn lusudu wasilutermulunisasiamasadinen (fine needle
aspiration, FNA) 8gn4lsAnunuinn1snsaaseau TSH LQW']%MQ’%'J’JaﬁﬁmmiLLazmmiLLamﬁa%’jw
finzlnsesaduiiveradmnumnzauninluudarudue (cost-effectiveness)

2. Serum thyroglobulin Tsiwugiinlinga

3. Serum calcitonin ﬁf\]’lﬁu']m*mLQW’IﬂuE:JJ‘L'J’JEJﬁﬁUw}J'a medullary thyroid cancer 38

multiple endocrine neoplasia type 2 lunsouas
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nMsnsI93me UssidiudnuasfivedameSwionlnsoos Ussidiusouiimdes Wlunmsmaununis
i FNA wazlglunisfnmuauinussion

ToyaaNdanI1gIndeIUTENaumIY dnynisaxlnsesn (homogeneous 13e heteroge-
neous) AuARaNlNTOYA YUIATBIBY FUNLY U veulwn AnvazdiuUTENoUTRIiau
(solid/cystic consistency) dnwngldedasyiauvesnay (echogenicity) vaulwn U9 dnuwaly
Ypinaenalaen (vascularity) é’ﬂwmzﬁugu (calcification) LazsRLIMERS (central way lateral

compartments)
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cification fiaudnizgean vauednuae hypoechoic lianuligsandmsuusiswionlnsoss
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AN3197 3. AU ILAZ AL INZYBIAN YL AINUINNNITATINTANT I NAIUTDILzLSssou lnsoas ™

o Positive Negative

o 4 Anuly | Aud W o o o
ANWUSNATIINUY v v predictive predictive Relative risk

(S98@z) (99a2) v v

value (589ag) | value (528a%)

Microcalcifications 26.1-59.1 85.8-95.0 24.3-70.7 41.8-94.2 4.97
Hypoechogenicity 26.5-87.1 | 43.4-94.3 11.4-68.4 73.5-93.8 1.92
Irregular margins or

17.4-775 | 38.9-85.0 9.3-60.0 38.9-97.8 16.83
no halo
Solid 69.0-75.0 | 52.5-55.9 15.6-27.0 88.0-92.1 4.2
Taller than wide 32.7 92.5 66.7 74.8 10.5

sl 1

A19199 4. AU liarAuEn wasuaqﬁﬂwmzﬁwuf\]7ﬂmimsnﬁamwnwm%ﬁwm%q WWNINTLAY

uniiseniinded®

é’ﬂwmsﬁmwwu Al (%'FJEJZ"IS) ANINNE (%'aaaz)
Microcalcifications 5-69 93-100

Cystic aspect 10-34 91-100
Peripheral vascularization 40-86 57-93
Hyperechogenicity 30-87 43-95

Round shape 37 70

HagtufiuumslunmsuisdnvasinnamuansansendmuanudsdonisugSsen
Insepaantesluunau asnaumivesaunanmnig 9 tawn ATA”, American Association of Clinical
Endocrinologists, American Collage of Endocrinology and Associazione Medici Endocrinologi
(AACE/ACE/AME)"” K-TIRADS (Korean-thyroid imaging reporting and data system)®, EU-TIRADS"
way American College of Radiology TIRADs (ACR-TIRADS)'® fauansmunisnsdi 5 fegagy
FansnIRRaIanInLgUT 1
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A1319% 5. NSUUIAMURAUNAUINASaNTI9 AR LN UTITRsAINANAS 97

marked hypoechogenicity, spiculated
margins, microcalcifications, taller-than-
wide shape, and extrathyroidal extension,
metastatic

cervical lymph nodes

Jouuzin | nswlawna dnwnzdansendiingany Tonmadu | vurafouiians
uziSerou | Wansansi
Insess | fine needle
aspiration
(FNA) *
ATA, 2015 | Benign Pure cystic nodules without solid <1% laifos FNA®
contents
Very low Spongiform or partially cystic nodule <3% >2 V.
suspicion
Low suspicion Hyper- isoechoic nodule or partially cystic | 5-10% >1.5 @y,
nodule
Intermediate Hypoechoic solid nodule with smooth 10-20% | >1 @u.
suspicion margin, without suspicious US features
High suspicion Solid hypoechoic or solid hypoechoic >70-90% | >1 @i,
component of partially cystic nodule with
irregular margin, microcalcification, taller-
than-wide shape, rim calcification with
extrusive soft tissue component, and
evidence of extrathyroidal extension
AACE/ACE/ | Low risk Mostly cystic (>50%) with colloids 1% >2 .
AME, 2016"
Intermediate risk | Isoechoic to mild hypoechoic nodules 5-15% >2 Y.
with oval/round shape and smooth
margins
Macro- or even rim calcifications
Intranodular vascularity
Elevated stiffness on elastography
High risk Nodules | with at least 1 of the following features: 50-90% | 1-2 @.
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A9199 5. N1SLUIAMURAUNAYDINADANTIIAA LN UTNVOIAUIANAT 9 (51)

(EU-TIRADS 5)

non-oval/round shape, irregular margins,
microcalcifications, and markedly

hypoechoic

Jouuzin | nsudana dnuaudansediinganuy Tomadu | vurafouiins
uziSaron | Narsansi
nsesn | fine needle

aspiration
(FNA) ®
K-TIRADS, Benign Spongiform, partially cystic nodule with 1-3% >2 Y.
2016 (K-TIRADS 2) comet tail artifact, pure cyst
Low risk Partially cystic or iso-hyperechoic nodule | 3-15% >1.5 a4,
(K-TIRADS 3) without any of 3 suspicious US features ©
Intermediate risk | 1) Solid hypoechoic nodule without any 15-50% | >1 @u.
(K -TIRADS 4) of 3 suspicious US features ©
2) Partially cystic or iso hyperechoic
nodule with any of 3 suspicious US
features ©
High risk Solid hypoechoic nodule with any of 3 >60% >1 .
(K -TIRADS 5) suspicious US features (>0.5 wal.
Tuunensal)

EU-TIRADS, | Benign Pure cyst or entirely spongiform 0% Taidioq FNA °

20177 (EU-TIRADS 2)

Low risk Ovoid, smooth isoechoic/hyperechoic 2-0% >2 Y.
(EU-TIRADS 3) No features of high suspicion

Intermediate risk | Ovoid, smooth, mildly hypoechoic 6-17% >1.5 @53
(EU-TIRADS 4) No features of high suspicion

High risk At least one feature of high suspicion: 26-87% | >1 %4l.
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A9199 5. N1SLUIAMURAUNAYDINADANTIIAA LN UTIVOIAUIANAT 9 (51)

Jouuzin nsudama ANUnLsansI9NIATInTIaNY Tomadu | vunadaudinas
usiSefou | Wasauvia
nsewd | fine needle

aspiration
(FNA) °

ACR-TIRADS, | Benign 0 points ¢ <2% laifag FNA®

2017 1 (ACR-TIRADS 1)

Not suspicious | 2 points ¢ <2% laifag FNA?
(ACR-TIRADS 2)

Mildly suspicious | 3 points * 2-5% >2.5 93
(ACR-TIRADS 3)

Moderately 4-6 points ° 5-20% >1.5 %,
suspicious

(ACR-TIRADS 4)

highly suspicious | 7 or more points ¢ >20% >1 2.
(ACR-TIRADS 5)

EREI)
“Tunsiififiasiiusy TRdowiomsiJunziiwienlnsess wu Uss Rldsumsans fdiidsve uaz dne vide UseTins
duia fonizing radiation lutewin TusyTRuzSwienlnsesd wie lsafideuisadestuusdwenlnsesd 819
fivrseuvi FNA Tufeufiveiiosninnasivirnvun
> finrsan FNA Weflornsannisnabenvesiou (obstructive symptom)
“Suspicious ultrasound features Tu K-TIRADS lauA microcalcification, nonparallel orientation, spiculated/
microlobulated margin
¢ ACR-TIRADS fR150110UHNATINAZIUUANYAE Ultrasound (https://tiradscalculator.com/)

0 points: cystic, spongiform, anechoic, wide than tall, smooth margin, ill-defined margin, large
comet tail artifact

1 point: mixed solid and cystic, hyperechoic, isoechoic, macrocalcifications

2 points: solid or almost complete solid, hypoechoic, lobulated margin, speculated margin,
peripheral calcification

3 points: very hypoechoic, taller than wide, extra-thyroidal extension, punctate echogenic foci

(microcalcification)
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Hypoechoic, ill-defined border, Microcalcifications Interupted rim
extrathyroidal extension macrocalcification

e e ——

Intermediate suspicion ultrasound features Low suspicion ultrasound features

Hypoechoic Isoechoic, well-defined border with

peripheral halo

Very low suspicion ultrasound features Benign ultrasound features

Mixed solid-cystic nodule Spongiform nodule Purely cystic nodule with

comet tail

JUN 1. mmdansenvesieulusieslnsesd

N3ANBILUIBUMBUNITLUIAMURAUNATDI0AN T IAANTDLUZUNTOIENIANAN & WU
iiuszAnsamlunisuendeudinenlnsessszning benign waz malignant ldunnsnsiu Tag
ACR-TIRADS Sannuusiugilunisusnunniign lnedanulafesay 85 waganudwmngiosay 68°7
wazfismmuesnnagaratuielngliidndutios g

1N5danTIaN959FY 9 19U computerized tomography (CT) Wag magnetic resonance
imaging (MR)) fiarsauwihlunsdiffousivunalnguaziinisgnaniludietoarinades weldluns
TLNUNDUNFR
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NNASNASINEAELTUVUIALEN %39 fine needle aspiration (FNA)®

Tunsalnfinadans19Alnsegs #9150 FNA anudausdiniuansnedl 5 Tunsalvlifine
gansininseulnsesn s FNA lugilennaeiiineuiisesdlnsesanadlaninaieuen vsed
uANINnd 2 gy, llly functioning nodule {7 thyroid cyst enafiasanldidugauiesn

(aspiration) TunsalfigUeilonisaindineu

' ¥
aa v A

TunsaiNgans19NIANUADUU AR DINT A NWULUITINTULLSIUNINTZANY AITNIITUES

€

o A

thyroglobulin washout Tagn15¥11 FNA fiauuinges wazdrefuduludinge 1 wa. uasiluasia
I5EAU thyroglobulin

AsHansaun FNA Aeuluseulnsesansoniunisyindansienia 1#3e ultrasound guided
FNA Tunsdlfi

1. adfeulslidaiau 1wy foudilvuaidnnin 1 e, vie fouflegiundsesdenvsesd

2. Han15m533 FNA 1Ju nondiagnostic cytology 911 FNA lnglilddansiana

3. foufifidnuwaizidu complex cystic lesion

N399UNALIAAINYT (cytology)

9NBINMIZUU The Bethesda System for reporting Thyroid Cytopathology (TBSRTC)"
Falsuuiuaen anaelud w.a. 2560 Aan13137 6 1laaainiinisuen noninvasive follicular thyroid
neoplasm with papillary-like nuclear features (NIFTP) ®ana1n papillary thyroid carcinoma
(PTO Tnednt NIFTP lallauziSasonlnsesd™ vhlaudssnisifaueiSunnsnaanssuu Bethesda
i Tneuvadu 2 nsdl fe nsdififinnsandn NIFTP WunziSeionlnsesd uaznsdififiansandt NIFTP

Lidunzisesonlnsess
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AN57197 6. AUEBaluNISANESIeauinTesAwazLuINITlUNIT N IMLNaadINeN

(1, 14, 16, 17)

Diagnostic category | avandeslunisiin | annudedlunisifa | n1sshen
uziSraulnsend lu | uziSedeulnsess Tu
nsdAtudn NIFTP | nsdifitdudn NIFTP
T Junzi5e WuuziSeeulnsesd
foulnsesn (Sovay) |3ozay) *
I. Nondiagnostic or 5-10 5-10 Ultrasound guided FNA ﬁgﬂ
unsatisfactory
II. Benign 0-3 0-3 . FARINDINITMIBAITATIA
UMY LAZSANTIFNIA
Insoun
lll. Atypia of 6-18 10-30  Ultrasound guided FNA
undetermined folﬂ
significance or . aselaang
follicular lesion of « ARRNNDINTT
undetermined . {6
significance (AUS/
FLUS)
IV. Follicular 10-40 25-40 . Avsliana
neoplasm or . {6
suspicious for a
follicular neoplasm
(FN/SFN)
V. Suspicious for 45-60 50-75 HIFIR
malignancy
(SUSP)
VI. Malignant 94-96 97-99 Atte)

* Yreantufuin NIFTP uduuzieieslvsesd esnfoinsitady NIFTP deslinang1dingnannnisiide
Fedorndulsaiidedldsunmsindamiiounsideonlnsess (surgical disease)

NNIBNURALASINGIMU TBSRTC wuslaidu 6 ngy™ o117

1. Nondiagnostic fie nsilnguwwadlaliiiesnaiuniseruna lnevluniseunaasuiige
fio Aralelinguivadlvsessetatos 6 nqu wazusazngudediognsiios 10 1wad nondiagnostic

g1afials anwedianisanglignes vise wizdeuldnvasluumseiifoatuin wusilii
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ultrasound euided FNA $18nase Tneniusseznanogetios 4 dUawi dawadadu nondiagnostic
onaiasandnulnensindalneamzluseiidufewds (solid) idvualng) (nnndi 4 aa.) vie
SanunzdanswndeglunguidssgeionnluuziSeieslnsosd
2. Benign wuldiUszanadesas 70 vestoudineulvsess Denude avialinuwaddnvas
RAUNG vsanU colloid Usuauunn ﬁauiuﬂﬁjmﬁi’mﬁﬁ colloid nodule, macrofollicular adenoma,
lymphocytic thyroiditis, granulomatous thyroiditis waz thyroid cyst lenadunziSsreulnsesn
Tudounguiltiosnidesas 3 wusthlidfamuuadousonishsansiend vnfamuudimun
Foulnadu @unfeulvgnidiuinnnindosas 20 Fewnnndn 2 ua) eghates 2 Tu 3 duie
snnstiudusnnnindesas 507) Ihensan FNA 91 szezanlunisinmufinnsanmuenundes
Mnrasanswae 19U Tunsdfifdnwazanundesgs msanuil 12 Wou lunsdifdnvmy
AEEE wuzthdanud 24 weu® \ugu
3. Atypia of undetermined significance/ follicular lesion of undetermined
significance (AUS/FLUS) ﬁauiumjuﬁa@umdu indeterminate cytology uuwihlsivin FNA 180
A8 viommraslanauisi idoRanuents vieeafimsavinssndasedlnsesdoand e
Tunsdlfifouiivinalvg viielldnuwazmedansenddamnissgeiensiuuziaienlnsess
4. Follicular neoplasm/ suspicious follicular neoplasm (FN/SFN) Fawane3ine
1 du follicular adenoma, follicular carcinoma, follicular variant papillary thyroid carcinoma
Wie Hurthle cell neoplasm @sfaausnaniusenisiisindedlnsoss W3BNNTUINTIINLLANA
Wi
5. Suspicious malignancy fia WuwwasTRAUNAsldassauenlsindu matignant cell
Iadaiau wugilindanoaulnsoun
6. Malignant wulduszanaSesas 5 vestoudidenlnsess Loun papillary thyroid
carcinoma, medullary thyroid carcinoma, anaplastic thyroid carcinoma, malignant lymphoma
5904 metastasis tumor wugihldnneulnsess
n13nsaanelaana (molecular marker)™
Hagtudinmsiamuinismsansinana Wleuszneumsindulalunisinw Tunsdifina FNA
\Uu intermediate cytology (AUS/FLUS %3e FN/SFN) usinsasiasimaewudiags (wnnai 3,000 USD)
warmsa9ldiamzil molecular laboratories AlF¥unsEOLUIN college of American pathologists
ae clinical laboratory improvement amendments Fagalaifluuszimalneg ﬂ’lim’lﬁm’lﬂmaqa
wuadu
1. Rule in test MsngaafidanudumzlunsidedoinduuziSeienlnsessgs loun
1.1 7-gene panel (ThyroSeq v.0) LﬂumsmmmmsﬂmEJﬂ’uﬁ:maageneﬁwuﬁazﬂu

uziSerenlnsosn (gene panel of mutations and rearrangements) Usgnaunag
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NIATIIMANURAUNAVBS BRAF, RAS (NRAS, KRAS, HRAS) kaighn53au translo-
cations U84 gene RET/PTC1 RET/PTC3 uae PAXS/PPARY *?
1.2 miRinform™ Thyroid 1Jun1sasamnisnaneiuguesngudusuuy uaz miRNAs

s

1.3 ThyroSeq v.2 Wunsnsia next generation sequencing (NGS) Lﬁamﬂmaﬁuq
Y098 14 Bu uaz 42 gene fusion® JagUulimsiauinisnsiaidu ThyroSeq v3
FenaounquAIRaUARRY 112 Bu ifinUszAnsanlunsideds®

1.4 ThyGeNEX :Jun13n57a NGS masaamnisnateiuguesdiu 7 8u sauiu ThyraMiR
(9533 MiRNAs)*
2. Rule out test M3nsafifimnhgslunsidadousnuziSeieslnsosdainfoudiven
Insoss Unfuangdmiutieatuayuieuifirudssiosinllvugde asannswinda
gy
2.1 Afirma gene expression classifier (GEC) tJun1sasiamnuinunfives mRNA
gene expression®

2.2 Afirma gene sequencing classifier (GSC) tJun1sns13 NGS AANUAAUNATD
RNA transcriptome expression, nuclear, mitochondrial RNAs W&z genomic copy
number 535TUszansawlunsitadugendn GEC

Tudsenelng msnsamsluanafiannsansaalél Ae N3a519 BRAF mutation wadite

o o A

117 A9 dal@luu1ean1Tuwingy USunaeadnaaulnwalunisnsia kay BRAF mutation wulsiites

(27

Soway 56 vesRUae papillary thyroid carcinoma ludseinealng” datunisnsaalinu BRAF

mutation Manunsassyldtaauingieliduusssionlnsess

nuonwnsSnulsanounfauinsagd™ fuansluwnugiii 1 uvady
@ Y A sl s a
nssnwfeundexinsesaninizlnsesdiluny
1. Toxic adenoma fansanbianssedlelefiu (-131) vise widnsiaulnsesdoaniufien
Asinsadinlunsdif frefitadedosionisinusswienlnsessd vseliennis compressive
symptom nstgidulnsesaliannsavinlilsamevinla
2. Graves’ disease 33uf1U cold nodule Snwnmzlnsesdiduiivieedulvsosd 1131
w38 HfnseulnIesAavin 93841 FNA cold nodule Wlagtheaglun1ie euthyroid lieanniig
WNINFoUIINNITII FNA
@ Y sl o s 1 a
nssnwfeundexinsesaniniiznisvitaulnsseaund
LUININMISNETLegiuaudswaInIsiauzsenlnsesd R1sananUszid a9
MY WATANTIVIIN LATNAAAINYT TINDITUAUDINIT (compressive symptom) WagA3l

Ao4N15U09KUI8MY (cosmetic concern) WWINNTINET TakA
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1. nsidasienlnsess Rarsanvinlusefina FNA Ju malignancy w3e suspicious
malignancy Tnerindinsieslnsesdeaniionun (total thyroidectomy) n3e rndinsioslnsesdeandiu
e (lobectomy) Tunsdififeufiawintosndn ¢ wu. uaz Wil extrathyroidal extension lifisiay
Yivdesiineln uarliilfiuseRansuansnugine vieUsyiauziSwelnsesdlunseunda Tuse

fina FNA Ju intermediate cytology (AUF/FLUS %38 FN/SFN) a1afiansanindaselnsess

aNaa

gand e (lobectomy) Tunsdifina FNA 18w benien e1aRansaiagia Tunsdififl compressive
symptom
2. Minimally invasive technique Taen1sld ultrasound guided loiin
2.1 Percutaneous ethanol injection (PEI) Talu predominantly cystic thyroid nodule
finduufugmdni aspiration
2.2 Thermal ablation l@lA radiofrequency ablation, laser ablation therapy, high
frequency ultrasound wag microwave energy lglun1sanuuin solid thyroid
nodule #iiiua cytology i benien aghetios 2 A%t vide aeheios 1 adslunsd
finadansienafinnudeieniadunzideiun
3, Levothyroxine (LT4) suppressive therapy e N5l LT4 iiieansesu TSH e1aviliifeu
fwnadnald fnsanldanzlusiofitua FNA 310y benign windy sgslsAnmumuindifiosdos
ay 20 maqéﬂaaﬁmauauaﬁﬁa LT4 suppressive therapy (Rouiluuinidnasiosag 50) ﬂﬁjmﬁmau
auead dud fiiddoumunndn waregluiuiiinialelemu™ Tunsdlif LTa 1fu 6 ou udrvunn
Aoulsitasuuuas uuzthlvmganssnm laiuusli 174 lusieitenggsndn 60 U iilosannidiiuniny
L?isJQGiaﬂwsLﬁmﬂiz@ﬂwqu wagn3LAf atrial fibrillation
4. MIAAAULEZANIARNTUV FNA 91
4.1 Tunsdifina FNA 8w nondiagnostic 1158 AFU/FLUS benign AIsfiansanyin FNA
Fr3neds Tunsdifing cytology Wunuudiu o1afiarsansiida (diagnostic lobec-
tomy) sielildnanensinen
4.2 Tunsdlifina FNA 10U benign usnasansiendiinnuidssgs msiansanyih FNA
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