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Evaluation of thyroid nodule
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nsustidiugthefoudisioslysesst (Evaluation Of Thyroid Nodule)

Thyroid nodule yinedis foufifiveuiwndniau (discrete lesion) nelusienlnsess Ssenansranuldainnis
AdV3oNIMT19M9358 19U Ultrasound Tneflgtnisaliannzioufindnlsuszana 5% Tumavds uaz 1% Tumnamne
drumsld Ultrasound @nansansaany thyroid nodule 18 19-67% dfouiindilduavadiliildiuilonmadunzse

woqiu AnuddgAereriddausnnquinluuzsalvsesdganulauszuna 5-15%

neinavessioulnInss (Anatomy)
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wilnUssanas 20 n3u fdeendu Weudunssnandedmiisenitisthmus seulnsessgneiusmewiuisiafidudu
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® szuUMABALEEAUAI (Arterial supply)

1.
2.

Superior thyroid artery Wuuvusves external carotid artery

Inferior thyroid artery {uuauawes thyrocervical trunk Fauenuna1n subclavian artery

® szuUnapaLdans (Venous drainage)

1.
2.
3.

Superior thyroid vein
Middle thyroid vein
Inferior thyroid vein

Tnei Superior ez middle thyroid vein 1‘1/1&1?15&%1@ internal jugular vein Tuvguzdl inferior thyroid vein

findndenluandug brachiocephalic vein

o duuszamnddey (Nerves)

1.

Recurrent laryngeal nerve uens131n Vagus nerve agaulvie) 64-77% ag3seglu trachea esophageal
groove FsUanevoinervearIui U inansde s una®es cricothyroid muscle Tag RLN vimtiad
muAuMsInuveInauilenelundesdesmsun i cricothyroid muscle fignAaunslag external
laryngeal nerve
Superior laryngeal nerve W8NIN vagus nerve U3LIgIUNTEINAN J9ANNU internal carotid artery Wi
wenidu 2 wrususunsegn Hyoid Ae
- Internal branch of superior laryngeal nerve L‘fl‘uLﬁuﬂiza’m%mmiﬁﬂﬁnm supraglottic larynx
- External branch of superior laryngeal nerve \ududszamdinisindeulm aguniu superior
thyroid vessel AIUANNTTYIAUVBINEID cricothyroid muscle inthivinlvidudesdistielunistu
=
GINGN
Y

Vagus n.
External carotid a.
Superior
laryngeal n.

Internal branch of

superior laryngeal n. Superior thyroid a.

External branch of
superior laryngeal n.

Common carotid a.

Inferior thyroid a.

Thyrocervical
trunk

R. recurrent laryngeal n.
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o syuuiumdes (Lymphatic system)

sovlysenfidustoisiifiviethimdesogmnuiudendsiuiansing uasazlvaindremhmiesinalndidss
191 pretracheal, paratracheal, perithyroidal, superior mediastinal, retropharyngeal, esophageal Wa jugular
chain node Fwzdsranilnsessinazunsnszarsndrentnmiest uilidesnszaeludwondundeddana

(submaxillary node)

® maunslnsowd (Parathyroid gland)
i1 4 dim fio 2 Wiauuwag 2 Winane 5U blood supply 11370 inferior thyroid artery fouwsnlnseend

ANuANTUSAU RLN Ing superior gland 9ag dorsal sie RLN @3u inferior gland avag ventral sig RLN

External carotid artery 7 Intemal branch of

Superior thyroid vein / superior laryngeal nerve
Supesior laryngeal artery

Superior thyroid artery (cuth —— |

Inferior pharyngeal ——
constrictor muscle
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External branch of
superior laryngeal nerve

P ——

Superior parathyroid gland

F

Common carotid artery e .y 2, .?, )’: ; ;
Internal jugular vein 7 / : vé . \ (ITE‘y'rg:i gm:z%n)lobe)
Middle thyroid vein et , / !—h‘?a' — Inferior parathyroid gland
Inferior thyroid artery ! : ;
W
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Right recurrent laryngeal nerve

Esophagus

Inferior
thyroid vein

—

AMsUsELUNN9Aaln (Clinical Assessment)

® n3nUsEiR (History taking)
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- UseiRdmsnsinvesiou vaun ANLLTe

- UsgTinsnawdemedoazdnades leun nduaiuin @eswnu welagiuin
- UseiRlsalnsessieunthilUss¥Rennis hyperthyroid wag hypothyroid

- UsgiRennly
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®  N139929319N8 (Physical examination)
- anadeulnsessuardeutvdedine Tnefionsan
1. u1m 31U ANULds nmsdadadueTuizdranes
2. omsiularsniauiinamianiietou
3. dnwarseutvdes
4. avndnvaziivandanisnailonetenzdradies wu Pemberton sign
~ pynensuansiivsuenisnnufinunfivesnsvheuressienlvsess Wy sien ves

hyperthyroid/hypothyroid

dvsudnuarmendiniifiarudssenisdunziSwoulnsens laun
- WAnY
- 919 <30 U S0 >60 U
- pglasuansiniunsed Tnanmgaaeiedn
- adeuBaRetuloifednades
- dsunuiiiaiouazduegeiies
- Foudilag
- adwusenimEsSuE A

- UsgTRuziSalnsesdlunseunia vlln medullary thyroid cancer wisaUse TRasdelsa MEN2

msAuAudfiandia (Investigation)
®  N1595IIMWIBIUURNT (Laboratory)
- Serum TSH wurihliinsradostunnaelugithe thyroid nodule Taefiien TSH sasasns2 thyroid
scaniitogindu hyperfunctional nodule/hot nodule vi3elsi Faillonadunzisiossnnlisniuses
¥FNA £ TSH gevSaunfimsvin FNA msnzillonaiiovifusesiels

- Serum Tg uaz serum calcitonin lduuzilinsiadu routine Tuftiennsy

Evaluate and treat for
Autovor::\ously thyrotoxicosis as indicated
Radioiodine functioning (hot) (malignancy is rare)?
Thyroid nodule(s) imaging
For thyroid nodule known or with low TSH L?t:::and
suspected on exam or scan
incidental imaging finding: Hypofunctional » | Consider fine-needle
* Measure thyroid-stimulating aspiration (FNA) or See
hormone (TSH) ultrasound-guided Sonographic
* Ultrasound of thyroid and FNA based on clinical| [Features®
neck Thyroid nodule(s) with and sonographic (THYR-2)
normal or elevated TSH? *|features




NINTIANNTIEINEN (Imaging)

- Ultrasound
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fusglevdretieTnvuinvesneulaudugininnsaat Yrglunismithyroid nodulewselymph nodedimean

Taile elunsueninfeudusolidvisecysticiaddlisieaziduaieniuanwuyunaadougiSe wagdndny

o

o

AataeguidelunsvinFNA Jagduanunsaudanaultrasound thyroidesnidusngy Fwenarluidedaly

- CT scan/MRI

Tduugilvidslugieynie wuzdbinnalunsdiifeulivunlaun dnsnadensdorludesen

- Radionuclide thyroid scan

Tnan1sld 11131, 11123, Tc-99m fiuselevilunisdiegsunis awn wasn1sinuvessedlnsess lag

o

annsatieitadenenlsa thyroid nodule My toxic adenoma 1381 Graves’ disease #i cold

nodule S8 ABUNTINITIUAITTIALINNIIUSIUVLAES (hot nodule) aziilanalunziss <5%

(%

YULNABUNIINITIVANTSIE TN INUTINV A (cold nodule) aziilanaduuzisa 20% 33A25911 FNA

N13%11 Fine Needle Aspiration (FNA)

&7l ultrasound thyroid agwuin thyroid nodule unsUseniinnusndudesih FNA ieidade

ugnithyroid noduletuduniSansolal nsvh FNA agldiduues 23-27 gauge lnensitazld adequate tissue #ios

Usgnaulumie 6 groups of well-visualized follicular cells uazusiay group AITH 10 well-preserved epithelial cell

il false negative Uszanal 3%, false positive Uszanal 1% Uaininwed FNA Ae lidmisaidaduuenszinabenign

follicular adenoma 11U follicular carcinoma LWiwiﬂmmmmﬁﬁagaLﬁmﬁ'U vascular invasion Wag capsular

invasionld d1msun1sTIeaIura FNA feuseauniu Bethesda system Fsudaoaniduengu famsnasialuil

BOX |: Recommended diagnostic categories for
reporting thyroid cytopathology

I1I.

Nondiagnostic or Unsatisfactory

Cyst fluid only

Virtually acellular specimen

Other (obscuring blood, clotting artifact, etc.)

Benign

Consistent with a benign follicular nodule (includes
adenomatoid nodule, colloid nodule, etc.)

Consistent with lymphocytic {Hashimote’s) thyroiditis in
the proper clinical context

Consistent with granulomatous (subacute) thyroiditis

Other

Atypia of Undetermined Significance or Follicular
Lesion of Undetermined Significance

Follicular Neoplasm or Suspicious for a Follicular
Neoplasm
Specify whether Hurthle cell {oncocytic) type

V. Suspicious for Malignancy
Suspicious for papillary carcinoema
Suspicious for medullary carcinoma
Suspicious for metastatic carcinoma
Suspicious for lymphoma
Other

VI. Malignant
Papillary thyroid carcinema
Poorly differentiated carcinoma
Medullary thyroid carcinoma
Undifferentiated (anaplastic) carcinoma
Squamous cell carcinoma
Carcinoma with mixed features (specify)
Metastatic carcinoma
Non-Hedgkin's lymphoma
Other
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wwINMIguasnyUIy (Management)

FUaeTingaa TSH IsaunAiviegeuazyinns ultrasound thyroid uéh léfimsudsdnuazveswa ultrasound
sanu 5 nquAe

1. High suspicion

nwulu solid hypoechoic nodule %38 solid hypoechoic component in partially cystic nodule wagnoi

Snunuzdreluilathation 1 o

- Irregular margins

- Taller than wide shape

- Disrupted rim calcification with small extrusive hypoechoic soft tissue component

- Extrathyroidal extension

Tunguilillonmafuuzidannnda 70-90% wuziliivi FNA feuavestousaws 1 cm July

microcaicifications yP< ; hypoechalk
hypoecholc nodule tat
wlar mang

Ser than wid

2. Intermediate suspicion
nwullu solid hypoechoic nodule with smooth regular margin wazdoslifidnvarswiolud
- Microcalcifications
- Taller than wide shape
- Extrathyroidal extension

Tunquiiilenafuuei5910-20% wug Wi FNAG WU sfeuR I Lemyuly
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3. Low suspicion
nwulu solid hyperechoic/isoechoic nodule %38 partially cystic nodule with eccentric solid areas uag
Fodlifisnuaesseluil
- Irregular margins
- Taller than wide shape
- Microcalcifications

- Extrathyroidal extension

Tunquilillonmaifuuzi3a 5-10% wugdhlivih FNA druunavestousiaus 1.5 cm Tuld

4. Very low suspicion
nudu spongiform %38 partially cystic nodules Tnedilaifl abnormal sonographic features Iuﬂ’q'uﬁﬁiamﬂ

WuneiSaiesnin 3% wuztilivin FNA ghauisvesioussls 2 cm 3ul

—

e -

rtially cystid WNUEDIclows

edtures

5. Benign

wutdu purely cystic nodules dlomadusgiSatiosnin 1% lisududeain FNA

L ——

— ~—
cyst
Ma991n1N15 ultrasound thyroid nodule Wa3 A5 ultrasound Usgiiiy anterior cervical lymph node

o o

compartments (central and lateral) 1fianwasfasdonziimsoll (ums1aniuans) Faonddnvusnvuadonuziss

AITVININNTATI3 FNA
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TABLE 7. ULTRASOUND FEATURES OF LYMPH NODES
PREDICTIVE OF MALIGNANT INVOLVEMENT"

Reported Reported
Sign sensitivity, % specificity, %
Microcalcifications 5-69 93-100
Cystic aspect 10-34 91-100
Peripheral vascularity 4086 5793
Hyperechogenicity 30-87 4395
Round shape 37 70

“Adapted with permission from the European Thyroid Associa-
tion guidelines for cervical ultrasound (20).

dmfumssnwiig thyroid nodule Hu awfinsanmunanmsns2d FNA Gauvadu 6 ngu deil

Non diagnostic group

fonaduseiSalé 1-4% lunguilas repeat FNA Tneld ultrasound guide Uszanm 3 iieu

Benign group

TlomaduuziSeiosnin 3% Iuﬂajmﬁiﬂ,iﬁaw‘h diagnosis study wiavhnssnwfisdis Tngenatnunianiy

9IMua ultrasound $13n 6 Leu uslunsdifing ultrasound fu high suspicion TWHIREE3Y

ultrasound guide FNA 8nafalu 12 iou dmsumssnulaensld suppressive levothyroxine enalaifinany

10y Iu@:ﬂwﬁaﬂu endermic area 71w iodine Asl¥iodine supplement 150 microgram/day @ wsu

mimﬁmmmmﬁﬂé‘luéﬂaaﬁﬁmmm nodule >4 cm $aufuil compressive symptom Jsfesfiansandu

5199 1U

Atypia of undetermined significance or Follicular lesion of undetermined significance (AUS/FLUS)

group

HlonadunziSeusvana 5-15% Tuﬂajmﬁl,msﬁﬂﬁ repeat ultrasound guide FNA &3lunsdiii repeat FNA

LLﬁaLLﬁiéjﬂlﬁlﬁ%’aaqﬂﬁ‘ﬁmLﬁ]u 9713N9150U191 surgical lobectomy fwa ultrasound se clinical risk factors

Uedindestonisfunsise

Follicular neoplasm/Suspicious for Follicular neoplasm group

fomaduszise 15-30% wuzil¥ivh surgical lobectormny Tngaziduiinisidagouasmsshwilundonu

Suspicious for malignancy group

Hlonaduugise 60-75% wugihlsvinnissnwiwuy malignancy group

Malignant group

flomadunzise 97-99% nsdnwilumadenusnienisinde wigiiuiansdiiamnse surveillance e

- ﬂﬁjmﬁlﬂu very low risk tumor (papillary microcarcinomas without clinically evident metastases or
local invasion, and no convincing cytologic evidence of aggressive disease)

- nauilenudssgalunsiiannzunsndoundsivia iesnlsausednsianige
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nauimainaeiidinlidgugliesanlsalszdnd

nauitaenilsndus Afedldsunsinmneunziselnsess

v

lugUae Differentiated thyroid cancer (DTC) findnnisiienislunisHisnsisil

® Total thyroidectomy/Near total thyroidectomy Lﬁaﬁﬂwﬁm?ﬂﬂm?wﬁﬂ il

® Thyroid lobectomy Wiefideuluyianuasiuiu fil

o

Thyroid cancer >4 cm (Clinical T3)
Extrathyroidal extension (Clinical T4)
Cervical lymph node positive (Clinical N1)
Distant metastasis (Clinical M1)

Thyroid cancer <1 cm

Without extrathyroidal extension

Without lymph node metastasis (Clinical NO)
Without evidence of distant metastasis

Without another side thyroid lesion

Absence of prior head and neck radiation , Familial thyroid carcinoma

® Total thyroidectomy/Near total thyroidectomy or Thyroid lobectomy Lﬁaﬁﬁ'aul“uﬁﬂﬁl

Thyroid cancer 1-4 cm
Without extrathyroidal extension
Without evidence of distant metastasis

Without lymph node metastasis (Clinical NO)

v

Fen3udin total thyroidectomy tiusideffeanunsalsr RAI therapy wazaunsa follow upls uanildeidede

flanaiin transient hypocalcemia %38 recurrent laryngeal nerve injury Tasnnu

dwisufaengu Medullary thyroid cancer wugiliinn1swisia total thyroidectomy lesnnillonalu

nangdtasaziduanstnlaves SautuRasuRIdaazseNtwasinemy szilenanszanegludautnnios

1oiga

Lymph node dissection #11Un#Ain13n52318U849 lymph node Tu thyroid cancer STlUT level 6 w3e

central group 9nUuUIINTZAWLIUGS level 2, 3, 4, 5 3o lateral group Tnefiliinszangluds level 1 nsvin

v '

therapeutic neck node dissection Wu agvhfledndnguinuz3anszaeanil lymph node 933 (N1)
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Submandidutar
: A = gland
| } .t\\u X /" Anterior digastric
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accessory e \\\ /
,/ 12y (AN 4 g ) Cricon cantiage
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a3ULWIMNINNg management Uaefinneie thyroid nodule Wulusmuunun g

Suspected Thyroid Nodule
TSH Normal or Elevated (R2C)

No nodule or
nodule not meeting
Thyroid/Neck FNA size cutoff
Sonography (R6, 21)

;/erv'L.ow Benign
e Pattern
Pattern

High Intermediate +.3
. s 2ia Low Suspicion
Suspicion Suspicion
Pattern
Pattern Pattern

4

FNA
not required
(R8E, 8F, 23)

Cytology
Bethesdasystem
(R9)

Nondiagnostic

No Surgery
(R11,23)
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N3QUALUIENAINTSHIAR (Postoperative management)

®  AmzuVINgaUNAINITHIGA (Complication)

Recurrent laryngeal nerve injury

wunsuIaduliiesuiian 2-3 cm e RLN axdadngnaeades dein RLN ldfunsuinduinadesay
Aasummvenduidsdnaiu Ingaiduidssfnsegluwud paramedian position Aes019arliAeund
o1efidsausililewnindetuuueg uidududssiaegluiu abducted position axiiormsidesuny
liAeefiussnanle sufflenadidnlaie lunsdldl RLN Tdfuuimdu 2 dha fududesdsegluuun
paramedian position %v‘h‘LﬁLﬁmﬂzymmqLﬁumahahuuuqmﬁgu Hunnegnduideddsumssindininis
Ao (tracheostomy) usridudsssegluuua abducted position sgvililiflusaanle uazidssions
faidemanumelannnisddn

External branch of superior laryngeal nerve injury

flemadnls 20% laegthoaedionsdesmedlewnfarofiuuiug visenayatudsagdlalld sniians
vindurazpndudenuliin superior pole vassoulvsoss

Hypoparathyroidism

mMaAnanziiiivawuudansiied calcium miluszerusnannnisiision parathyroid lsuunadurdena
enunidssdansnlaenuld 509 Taedftasdiutesyszann 2% Anuduuuunnsiaswuldveslu
Qﬂwﬁﬁm’lﬁﬂ total thyroidectomy $2811U central neck node dissection d1%5Ua1N15UD4
hypocalcemia sinifin 2-3 JUNSIHIAR Q’ﬂa&Jﬁﬂﬁmmimiauﬂmﬂﬁaﬂmaﬁq U9AUDIABINTNTEAN
MM3ATITILNERIANUSienTiddieyiie Chvostek sign ﬁal%’ﬁaLmz‘u%Lamwﬁﬂuwﬁaﬁﬂﬁlﬁﬂwﬁw
ns¥AN wag Trousseau sign Aaly BP cuff $nfiuanlef pressure gendn SBP vaaUae vilvilAn ischemia

Tngaziuihiledu

A. Positive Chvostek's Sign B. Positive Trousseau's Sign
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M3 hypocalcemia dsil

1. thomsiduldlinnanunsa observe s3uiUl# Calcium carbonate 500-1000 mg oral tid pc

2. donsuannuedionnisnsernli@n10% Calcium gluconate 100-200 mg IV Tu 10-20 wiftanthily
IV drip 1.5mg/kg/hr

- Post operative bleeding and hematoma
Junmzunsndeudidunse Tnedunseiidonsenysunamnnenyilviin upper ainvay obstruction
¥ ifofanzifesulaunalassiluliuenieiu strap muscle ileiondudanson 1niudesnnyn

\Haneanuasyinn1svgniendeoly

M3FNYLETH (Adjuvant treatment)

® Radioactive iodine ablation
- fiuselewilungu differentiated thyroid cancer iilosnusiSsnguiiianuannsolunstuiulelefiu
$43 (131-) Faawte ablate residual microscopic disease Wag residual tissue Junsan recurrence
iU cancer mortality Lazd18son13 follow up A8 Tg %38 total body scan
- ﬁm%’u@:ﬂwﬁﬂﬁﬁ’] Radioactive iodine ablation laun
1. aum Tumor > 4 cm (T3)
Extrathyroidal extension
Lymph node metastasis

Distant metastasis

A N

nazuiieiinennsallsaue iy
Tall cell , diffuse sclerosing , insular variant, Incomplete tumor resection, vascular invasion
- Iuﬂﬁjmﬁiﬁuusﬁﬂﬁﬁﬁ RAI ﬁaﬂﬁjuﬁlﬂu low risk group L UM Tumor < 1cm, 1aifl Extrathyroidal
extension %38 Lymph node metastasis dmiuanivisansssuieliuuynsiodudoralunmsii ra
- lugUasnguMedullary thyroid cancer M3snwae RAI Snlailéina \osancancerlilaunsaduiuus
ToloAunuiunssdla
® Thyrotropin suppression therapy

YR

- Inenslil levothyroxine tienaseau serum TSH TegluseAuiisn Feazaunsnann1siia recurrence

i
10 dwsudhvanevessedu TSH lugUlsusiasseazunneneiuisl
1. Low risk 0.1-0.5 mIU/L

2. Highrisk < 0.1 mlU/L

® [External beam radiation

'
a

- dsanlinsshuludtieunee wu fiflusSoveaiosgvaainfn uasidudldawsaidnoentd

ﬁ%@lumjuﬁﬂupamative treatment
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NsARMNEUEMEINITNIER (Monitoring)

@

TugUhengu differentiated thyroid cancer duuimnglunisnsiafanudsil

FnUTEIR/MII939N8

f533lab TSH , Te, anti-Te Ab

d13U serum Tg %’HﬂuﬂﬁmwammuﬁﬂaWé’amﬂﬁﬁwmﬁm Total thyroidectorny 333U RAI e
se¥inmsndudugn Tnedidefess Wudtaeunaseiil anti-Tg Abga azvilfsssy serum Tg fnldsny
aaluase edudnsdl serum Te Und ust anti-Tg Ab a9 Tasdenenaiinsndulusvoszise
Insoes

7579 neck ultrasound tngagyinsnsiauszdiuyn 6 Weu Wuvan 2 U antuihUasies



