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Thyroid nodule is common, occurring in about 3-4 % of adult when assessed by physical
examination.

Management of thyroid nodule is controvery in some aspect such as thyroxine
suppressive therapy, fine needle aspiration and extent of thyroid surgery

This article reviews management and diagnostic technique in solitary thyroid nodule.

Many patients may be asymtomatic, although there is malignancy. Fine needle aspiration
is initial evaluation procedure that high sensitivity and specificity for distinguish benign from
malignant thyroid nodule but the limitation is when result is nondiagnostic cytology or suspicious

cytology
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Prevalence and incidence

Thyroid nodule Lﬂuﬁmmﬁwuﬁ@a Tnewil
ANTNLTTHIDL 4 % annsaanlaneslutszans
1’71'Lﬂus;‘lmﬂuﬂizmﬁm%g@Laﬁm“’” WAAIIHATY
mmﬁnm@gmdnﬁu {#89a1n Mortensen ez
IavinsnIanansesatalunig autopsy éﬂw 821
mefnsasenemuanadalUnfivesmeniesesn
wuanTdszanns 49.5 % (406 mex) Anunewlumes
ﬁﬁi@ﬂﬁimﬂﬂizmm 75 % (306 rﬂlml) v multinodular
gland kaz 25 % (100 IﬂlmJ) vilud solitary nodule

zﬁlfau’qﬁﬁmm}nm thyroid nodule %Luimmlw
fulumuTagunne i

1. A WL AYEJ NN AT 3-4 471

Vander WazAnLE ﬁﬁmizﬁwm@éﬂaﬂ 5,127 AU
Tu Framingham Wu'qu"ﬁmiaimm thyroid nodule Tu
;}m’jq 6.4 % ‘lu;}ma 1.5 %

2. a1 : qﬁﬁnw3m§wuuwn’%ummmq 11
ludnnuveatszanns 1.8 % mm:'ﬁ'tz‘lm;iwuﬂ?zmm
47 % ANANTAR UANLANINTN 50 % ”Luc;smmﬁmg
wnnnan 50 4 Taels ultrasound®

Chula Med J

3. YFnnaulelemulunestulaeasny thyroid
nodule lununnealelenuuinnanlun unn i
loTaAueane ABa1aNL4aDe 90 % TuWunfiam
aslelenu

4. NNILANATIN A¥NU thyroid nudule launn
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UsnAszLazae T daAnTade s Daunaylnfu
10 200-500 rad WUHgITFEN1IUABS thyroid
nodule 1NATWlA 3 dudsandudasa@nadn 2 %
el uaznugeqaluiends 15 Jawhl (15-30 1)

A9UAINTN (prevalence) YDINLLTIA DN
segauanUlaues Inewulszunns 3-7 % vayilos
thyroid nodule MauNARYIINTHGA wazwuanlania
NANZITN AN T I0EIATD solitary thyroid nodule L
i AT & . . ¥
nauntauTanimsaly multinodular goiter azlna
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Belfiore wazAnz “ wuqnlaniaia thyroid
cancer 14 solitary thyroid nodule (A1nNN13AaN) szl
4.1 % uaz i multinodular goiter (AMNN19ARN) Ugzantuw
4.7 % luuanangriis

Differential diagnosis
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Table 1. Differential diagnosis of a solitary thyroid

nodule.?

Cyst
Simple cyst
Mixed cystic-solid
Thyroid adenoma
Autonomously functioning (hot)
Non functional or hypofunctional
Colloid nodule
Thyroiditis
Infection
Granulomatous disease
Abscess
Developmental anomalities
Unilateral lobe agenesis
Cystic hygroma
Dermoid
Teratoma
Carcinoma
Primary thyroid
Metastatic to thyroid
Thyroid lymphoma

0 Tneandavdnganelii
1. 13287 UsedRfinadanneutiuiiteniaiy
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1. engueenan 20 4 sidexnnnan 60 i &
@ﬁﬁmmﬁmmﬁqﬁi@uﬁ“m@ﬂﬁumndméummwéw
20-60 1

2. AT AULANAENL thyroid nodule
kA thyroid cancer Iuéuaquwr]nfht;mm Lw{ngu
thyroid nodule ‘lurz}mmzﬁi@m@Lﬂuuu?qqaﬂfhﬁ
wulugmeed 2 in®

3. noudilaife wafenanuly benign
adenoma %78 cyst Aitidanoennielunaudananii

(%

Anaziianisausanme
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4. npefenzanafes iy HiFsamiies
mm;@u"l,ﬂnm recurrent laryngeal nerve Yi3881anA
yadwngla vlmnelaligenan

5. 1s=3RAe AN LEN BInAsHE
uazAaludeLs nu’?*@f?m;'u 09 eyl Enlarged thymus,
Enlarged tonsils & adenoids, hemangioma

Wi_l'llﬁﬂ’]?’ﬂ’ml,l,’&ﬂlu’mﬁlé’] ] (< 2000 cGy) Ay
fapnnnAsanenisuluazBannty uannlaaune
>2000 cGy m’mLﬁﬂqm'@mnﬁmmﬁwmmmL"fimmn
radiation azl1lvane thyroid tissue TaeIm9a (cell killing
effect)

u@nmn‘ﬁ thyroid cancer ﬁwﬂuéﬂqméuﬁ
sl multicentricity A9 57 % avazyinluiiTym
Aaafuaaudeialunissiasalagnisii FNAB
(aznanonelilusinge FNAB)

6. UszsRnsaunianTunzSnenfesons

- onildsedAlunsenaiaudy medullary
thyroid carcinoma wLag MEN type I %Lﬁmﬁiﬂm?lﬁm
medullary thyroid cancer Lﬁﬂﬂ@’]ﬂﬁﬂﬂ?ﬁ’]ﬂﬁﬂmm\i
WWFNIIMLLUL autosomal dominant A1NN1IAIIANL
ret point mutation

-6% ﬂjﬂﬂéﬂl']ﬂ papillary thyroid carcinoma
filsyiilunsaunsaunyimenstsens

- u'ﬂﬂ@’m‘ﬁ papillary thyroid carcinoma
wu”l,c;ﬁﬂﬂu;;ﬂw Cowden’s syndrome WA familial
polyposis (Gardner’s syndrome)

- AnuRaUnA89 gene vanafa luNsLs
PosFEIRLAUAAZTAlALN

- Medullary thyroid carcinoma : ret
oncogene

- Papillary thyroid carcinoma : ret/PTC
oncogene

- Follicular thyroid carcinoma : ras
oncogene, activating mutation 483 G-protein

- Anaplastic thyroid carcinoma : P53 tumor
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suppressor gene
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~ pnavsanan wugiAn1siI89N"9LA R
i thyroid nodule Was cancer RN o i
- Graves’ disease wugﬁ”ﬁmaahm thyroid

cancer gitulu cold nodule wagfinnsnszang ltsinns
InaiAasuaziau 7 launnnan®

2. ANIMIIATNNE)

AnEnzaeIn1InsIasnenie i flandauiy
uzifemensasesanniulaun newlunaysasetni
wiadandennn (firm), Teuwarednesly e (iregular
surface), neuRRfLeTNEINAEN (fix), A298NU vocal
cord paralysis VRRRMANLIARINITADILE N IAE T
(cervical lymphadenopathy) P28 LRGN A
nanflilednEnsennzaemsSnensase s aldue i)
w11 TunseididTis benign thyroid nodule nauiwLiona
fanenuzudale Lﬁmmnﬁﬁugﬂﬂ "N (calcification)®
AN EeRBL89N1IA99A thyroid nodule TAEINN9ARA
'%u@g;ﬁuﬂ@ﬁwmﬂﬂéw loun ﬂamummimmémm,
TUNALAZFAIUMU T8 nodule UAZANHAUENI

NNEANIATBIAIAD
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- Nodule @aulugyfinanle dnasiiaunn
AUENANAA 1 iruFmNAsTul

(7 1

- Nodule fiagAnsiteaymunssasnas
ﬁvmmlﬁ@:m@i’ﬂ;mﬂﬂq‘myzgmuﬁwmﬁi@uﬁ“mﬂmr
- guhedneduvieidlafunnnazasnln
£NN9N
_ Brander uazAn=® Wua1 50 % 289
nodule ANLANNNNIASIANEARIITIIAZA9A T
WLANNN9MTINTNNE WAz 1 T 3 194 nodule AT
AxTIIANANNAT 2 T,
_ Hermanson uazAnis © laAnEnFey
s d N TiIA N 90 thyroid nodule fi
NATININENFI NN Iuriﬂ'fm 137 AufiRs9asene
il single thyroid nodule Hegfi 41 Au (31 %) fina
NNNeFANEL multiple thyroid nodule
mn%@g@ﬁm@'wwﬁudﬁ TCIAE P
196394 thyroid nodule Faluilaanuunuswalu
m‘JLLHﬂT:WJIN benign fil malignant thyroid nodule
Yonanni AnEazLed 109015171 thyroid

cancer ANUsEARLaTATIATNNIEFINAT1Y WU lAuas

Tugloanzisanansasean esainyoanzifinan

Table 2. Factor associated with increased risk for malignant thyroid nodules.”

History (moderately increased risk)
Age <20.0r> 60 years

Male sex

Exposure to ionizing radiation (especially in childhood)

Familly history of thyroid cancer
Physical findings (highly increased risk)

Cervical lymphadenopathy

Vocal cord paralysis

Very firm nodule

Rapid tumor growth

Fixation to adjacent structures

Adapter from Mazzaferri EL. Management of a solitary thyroid nodule. N Engl J Med 1993; 328: 553-9
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TuNLeNNNTUAA SR I Fatfunnssadulanisinmnlng
InitealsziRuasasananiegasluifieame Adsas
mimq@mqﬁmﬂﬁﬁﬁmﬂﬁ'mLﬁw%mimwﬁl,ﬁw
R Lﬁ@i%ﬂi:n@umﬁﬁ@ﬁﬂéﬂqaﬁ'ﬁ;@m?{m
Tunexstsaen

3. ﬂ’]imq@m\ﬁ;@mﬁﬁﬁmi
- Thyroid function test"'¥
TSH  g9alunisuanniae Euthyroid,
hypothyroid (TSH §4) Az hyperthyroid (TSH [ﬁl’ﬁ)

- 5’1 TSH 49 : AITATIR serum antithyro-
peroxidase level (antimicrosomal Ab) L‘ﬁ@@d’uﬂu
Hashimoto thyroiditis '1/1&?@13\1'

- 5’1 TSH [ﬁl”l  AN96139Q free thyroxine (FT4)
Lﬁ'@@d%ﬂu hyperthyroidism 13l anilnFanans
M394 total T viFe FT_inanzanaili T3 toxicosis

TSH lugnslunnsafiade malignant thyroid
nodule Lﬁ@\imnwudﬂu malignant thyroid nodule
anulwrgazilu Euthyroid state unfnlenagwy TFT

nmUnG lw malignant thyroid nodule laumles

Qﬂ'}ﬂ Grave's disease Wazil malignant thyroid nodule

' v ' (% (%

TINAIE ﬁﬂvl,[;ﬂ@’]’i"ll’]ﬂﬁm
- Serum calcitonin

Vierhapper wazanuz!"” 7 review éﬂlw thyroid
nodule anuqu 1,062 78 ‘ﬁllﬂ’lz serum calcitonin
Wi.l']l’]fll,ﬁﬂ\‘l 14 mﬂwﬁﬁuﬁ serum calcitonin (basal
WAT/YTE pentagastrin stimulation) @jﬂmﬂml’l 100
pg/mL (6 9181 = MTC, 6 9181 = c-cell hyperplasia,
2 918 = benign)

Ansvenizlused S1szdRaseunsauiy
medullary thyroid cancer (MTC) 1178 multiple endocrine
neoplasia type Il (MEN I1) asanmaniansyy
serum calcitonin 44 ﬁﬂiﬁzﬁiﬂﬂﬂmﬂu MTC mﬂ‘-ﬁ?‘u

yonanieelslunisi ansranisinelu

MTC Na9ENGn iatlssiiunni recurrent via b

T T P 4
nsauasngUianinaulnginnancysasn 195

- Serum thyroglobulin (TG)

TusiTwlunnsafiage thyroid nodule 1iiag
mn"l,u'mm@mmn benign A1n malignant thyroid
nodule VLL;

anadlilszTamunisinmnunanisinenly well
diffentiated thyroid cancer iletls=ifuandl recurrent
vl

4. Thyroid ultrasound

fin914 ultrasound lunasilaziiin thyroid
nodule agnsunIvanesaunl Ad. 1965. LAz A3
i malulatiang I 181384 ultrasound 4T high
resolution ¥ V8NN 0ATIRNL thyroid nodule 211/
dnannuasLeneazdsaraneslataaniy

gamesnsla ultrasound Iuﬂﬁiﬂazl,ﬁuéﬂqa
thyroid nodule An

1. daende Wewwnnithidafl non invasive

2. A luung

3. @11T0ATIANY thyroid nodule 7Ly
dansnamantlpannnisaanlaenlieied ultrasound
1A high resolution A¥&1N130ATIANL nodule UUIA
1-3 fadwms 1o

4. UANANHIUZARN nodule ﬁwuvl,;{fmﬂu solid,
cystic 198 mixed (ﬁ@ﬁ‘ﬁ\‘i solid WAy cystic) ';“’33\1‘1;1;\‘1
UV TRINAUTIE ALALNNINIARTlE DL FEN

5. ﬁmmgngﬂﬂumimq@dﬂ nodule  fiw
i solitary 38 multiple thyroid nodule

6. 1IAARNNANN E5 N8 1097 5 thyroid

suppression 1A8N137ATUIATBINDUN AAAS AR
I . v .
wuuau 390111350 13Aa187auen tu i ANan
I o X d v
Wuandanauianadiesvizaiiiaitiasel < neugLad
7. lolunng guide $¥1919N13911 FNAB e
UANAUULIIES nodule  Nignaasiaaanizlunsain
Aanaulnladaian vl FNA SAauuauenunnau

WA false negative rate ARAN

8. AIN1INATRNUADNUNUADILFI AR 11
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9. a7 lamerala lULANLATARTH AT

iasannlufisunsaannied

LLnj'JI’l“]T'ﬂm"]J'mm?m'meﬂ ultrasound @vu
vanelsznne LARTTaTTNAE HANNIAIIAALUANANS
i %uﬁuﬂa:zﬁummﬁm:mmﬁﬁmmmmt;mfm WAL
UsznisdAny mmgr};@ﬂummﬂmwm benign
AU malignant thyroid nodule Aa1NANHULNIS
ultrasound felaAne AsdinanansAnsiinengnam
ANEuEne ultrasound wazlselamlunisdnags
thyroid nodule AN

Eisuke Koike uazan" laAnsanuaiand
thyroid nodule ﬁmfmwuimﬂﬁﬁﬂ high-resolution
real time ultrasound  [evunedn ez aadzS sy
ReNseIatin

Taeidnelu 329 thyroid nodules filaUNs >
5 W, Tumﬂfm 309 A ‘luﬂawmﬂmﬂu ﬂfauvisjﬂqa
anHaLlAFINNTENEAYN thyroidectomy maﬂiwﬂgfm

1. §nwedilnainnisases ultrasound
mmmvﬁma‘lﬁﬂmmLﬁmmu%“qrﬁ{ﬂmﬁmﬂmﬂluc;ﬂw
non follicular neoplasm (papillary, medullary
carcinoma) VLL;/E (sensitivity 86.5 %, specificity
92.5 %) LAvLNEn R ANz Selu follicular neoplasm
1alud (sensitivity 18.2 %, specificity 88.7 %)

2. /7N multiple logistic regression analysis
WL nEUERlAaINANIATIA Ultrasound RENNATD
MuENIgaNzIFa LU non follicular neoplasm VL;
el Aounneadn (p < 0.05) Ae

1. lll defined margin

2. Irregular shape

3. Solid echo structure

4. Hypoechoic

5. Calcification (fine)
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Thyroid incedentalomas®®

991981 10 diknunn esesile imaging
Ana 7 lagnitmunriluanansouenmaazidanle
mrﬁ?u LL@:Lﬁmmﬂﬁmaﬁw imaging (ultrasound, CT
scan, MRI) mwu?mmrﬁmmnmLwﬁlumﬁ?u L°]]I‘L<L
C-spine, Parathyroid gland 38 carotid artery VT’]QL;{
wur:@usluﬁ{@mﬁm@ﬂﬁigimﬁqLﬁry (incedentaloma)
lpsianan dssinaslalauasiiunaidn (< 15 1)

mmqn%wﬂgﬂizmm 30-60 % (autopsy
studies), 13-50 % (ultrasound studies)

N30 thyroid cancer: thyroid incedentalomas
dnuuasfiazuly thyroid cancer (ﬁ@ﬂnfh 5 %) uay
Wnudiu papillary thyroid cancer

uuanenIsguanEn (gUR 1) uuziinlavin
ultrasound guided FNAB Tunscun i

1. Familly history of thyroid cancer, childhood
history of radiation

2. Ultrasound finding : 941/ > 1.5 Td.,
hypoechoic pattern, irregular margin %38 internal
microcalcification

TPENS3NEIAZ3NENATHAT9S FNAC Tila

gounatinaung < 1.5 au. TudldsysAides

WAz ultrasound finding luRAanEUzasdaNsse Tuan

] Thyraid incidentzlnma

T '

Histary of radiationimyreid cancer
Femily history of medular\r cancer

[Posiiea
Ultrasound-guided
fine-needle aspiration Ultrasouind findings
I (appearance and size)

Cyiology
Nuodules suspecleo hﬂ-d.:lcs with
to be malignant benign appearance

{= 1.5 om) (= .3 Gm)

[Malignant Malngnart o
! °I'9" Ohserve

_c?_—_]w,
Figure 1. Algorithm outlining an approach

to thyroid incidentalomas.
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wWumasnn FNAB aqsdeinmannisdssiiuaunning
nsaandazafafing

Teagy iesanngilog incedentalomas (non
palpable thyroid nodule) azwulanin walaniain
Nz3aue wanannil papillary thyroid cancer (occult)
4 v 1 ' X v - -
nnuvesluyliamaniiazingn wardinnswainso
Tsadnunn Aetduaaulu (@um < 1.5 94.) @130
Snmanisdaunauasinninennisnivesna tne
ATuneerin FNAB ynse

5. Computed tomography k@ag magnetic
resonance imaging (MRI)

anuluy lufaauaudulunisls CT scan
o AT , :
wra MRI lunstszifiugilaenunnae solitary thyroid

= = 7 441(12)
nodule WAYAINHINATUN enallungoidn

1. AANNTTUTLNUNITUNINTLANUTRN thyroid

o > = = & y ! =

cancer hladanzanaipeniiogyfniiy 11U NaBaaeN,
! aé = > dal 4 = = )
AANUNMAY, NATNLE 1 (MRI azlusgaziaannnan)

2. naulvyunnuazasdanias extend liis
mediastinum %78 substernal region

3. AAIN19UeN thyroid nodule N neck mass
AMNAIMEDU (MR AN9Y)

4. ARANNTUEIN recurrent 113 persistent thyroid
tumor 4 fibrosis scar MAAUAINGA (MRI AN91)

5. paanstlszidunivihuniglangasuann
N1INALBINAL

wananinnsla contrast meterial 11 CT sean
Tusneitlu malignant thyroid nodule A&N31LH9NS
NTLANERINZITIRDNUBNADNTUTOEA UFBNITUNT
nzangll meNKIUMARILTINIUABLAS mediastinum
avuuule

Tunstin e iodine 11w contrast meterial Aqs
VA ANTILNNTNINIUTBIADNE U IDEIA TDIE 198
nau (Aann TFT) iesannyilaaidy subclinically
hyperthyroidism a1akAANAINT hyperthyroidism

o X ¥ A ¥ . . S o
doranuazguissauinlaiala iodine N9ALAAAM

T T P 4
nsauasngUianinaulnginnancysasn 197

ANUIUNIN
ﬂ’muéﬁm?&h} iodinated contrast meterial
Lmlt;lﬂl'm Sﬂgmmmzﬁw nuclear scintigraphy r;fm
radioactive iodine AVTIILILELIIANLIsEaN DL 4-8 FLlmnst
ielvszdtiodine lulmasaAaINL
6. Thyroid isotope scanning
N1 thyroid isotope scanning ﬁ‘l%ﬁum
el Tmﬂﬂ? radioactive iodine "I, ") %34
Technitium-99m pertechnetate (*"TC) B9 ) azity
Fofifiealalunn93iasunaususesauINNINFaa 1
a9 nd half-ife &1 uaxilANNLITRIIR (ow
radiatio dosage) ﬂ’j’aﬂﬂﬁll’l B ey MTC
inounlunisutana
n17ulanaras thyroid isotope scanning
%u,ﬁamummmmmiumﬁu radioactive iodine
Viaaans5adsalr?
1. Cold nodule
. Nodule luduans5advisedunasni
ReNSEsa el TILNAd0LRL
: Lﬂumﬁmﬁwuﬁmﬁ@mﬂ@xmm 84 % 183
noule %wm
- Tenafianzi3elidszanny 15-25 % 189
cold nodule ‘l;lé\mum
2. Warm nodule
. Nodulé Aduanssedlulsunnfimafiu
ﬁiﬂuﬁﬂiﬂﬂﬁﬁﬂﬂﬁz{quﬁlu‘ﬂmﬂ@@'m scan
| Wtls¥an0s10.5.% 184 nodule Favan
 Tonafinugi3elu nodule Tfiatitlszanns

9%
3. Hot nodule
A o o ay ” v
- Nodule NaU#1959& laNIAN2IMDN
. oy o' 4
seI9agANUnRa21au

: WUL9zHNU 5.5 % 2949 nodule iNuiA
- TaNARANZITIURININABNN 1-4 % 284

hot nodule YNUNA
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WU’JI’ILLSZ cold nodule %38 warm nodule §
TannaiauzSannnanlu hot nodule LABIAEND cold
WAz warm nodule 1nntsyanas 80-90 % e dieniy
Tonnafiauzisalszunns 10-20 % deazaesrinnis
ﬁﬂﬁméﬂqaﬁ?nuqumnimﬂﬁ@"ﬁLﬂu Wemuzdmen
Fesoumon T AINa

Faviuign thyroid scanning Slexlemiies
Tun199iadailen benign fiu malignant thyroid nodule
enuns iy hot nodule wARdENdlsinm thyroid
scanning Afleialelunsdiau iy nadliua FNAC
i suspicious cytology ‘lﬁmﬁﬂ‘m metastatic foci
WAY recurrent cancer NNAUAIYINNITTNE

7 msnaaeslaeniasesnestinlunsinm 4

fl[;:l,mzﬁﬂﬁi% short term thyroxine suppres-
sive therapy wiuiafn1safladauean benign nu
malignant thyroid nodule Imﬁgwm'au@umﬁi@ﬂ’m"nm
(naugUaY) Wz benign nodule WA 3BHAA
sensitivity 83 % Az specificity 33 %" aaann

1. 954 benign nodule ananaLgLeTvie
povauaslunsFnEle

2. N3t malignant nodule LRI GIEEZ TRl
10-15 % fineuguaIMasNITi N a9anNLand
TSH receptor Tu malignant thyroid tissue Luﬁﬁﬁig

8. Fine needle aspiration cytology

ﬂ@‘gﬁu fine needle aspiration cytology bl

initial diagnostic procedure Nangalunisiiiadelos

| v
=

ﬁlmgqaLimﬂ@m?{m‘mﬁi@uﬁm@w{ (solitary thyroid
nodule) TneBuinnslaaamaietssunns 60 Tnew un
iaazanlafueensunavanelu USA et lszanomud
AAi. 1980 Mtz iifasannluznousn 1V@e91nevin
fine needle aspiration cytology %ﬁﬂ‘l;lﬁmﬂ’mm?l
N7LANEURN malignancy cell [ﬂ’lm'ﬂﬂLLuQL"ﬁNﬁLLmLLﬁ
ﬂ@@ﬁuwuﬁﬁ‘ll@mmL’ﬁmmﬂméﬂ?mmrﬁT\mé’nﬁ@ﬂmn‘m
ﬂ’]?'ﬂlﬂuma cytology 184 thyroid nodule

(A13719% 3)
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Table 3. Thyroid needle biopsy interpretation.

Malignant
Papillary
Medullary
Anaplastic
Suspicious
Cellular smears
Follicular neoplasm
Hurthle cell lesion
Lymphoma
Benign
Colloid goiter
Colloid cyst
Thyroiditis
Inadequate
Technical problems
Degenerative nodule

Hemorrhagic cyst

Nan1a cytology 199 FNAB JaaRaNsEIRLA
wseeniTu 4 uun laun
1. Malignant (positive) cytoloty

“wilatlszanns 3-5 %

- mﬂmi@ﬁnwm:m&mmimmﬂvl,t;q"]Lﬂu
malignant cell VLI;LLﬂI papillary thyroid carcinoma,
medullary thyroid carcinoma Wag anaplastic thyroid
carcinoma

- 1uéﬂqaném§wudﬁLﬂu thyroid cancer 43
FGTR (histology) @904 95 %

2. Suspicious cytology

- ywlptlszanns 10-15 %

Fnwnzigas lu@uisauenlag iy
malignant Vl,gfaﬂ’]\mﬁu@u Tmmﬁlfzusl‘mﬂﬁ”l,l,ﬁ follicular
138 Hurthle cell neoplasm %ﬂﬂ’]mﬂu adenoma 38
carcinoma ﬁvl,c; f;muﬂﬂﬁu;qa histology Lﬁ@@d’]ﬁ

vascular invasion 9198 capsular invasion %ga 'l %ﬂ@
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1ulpann FNAB

- wuanlugteanguitiiszanns 10-30 % @
wlu thyroid cancer
3. Benign (negative) cytology

- ywlptlszanns 60-65 %

~lunuasfidansusinUng Gannsazen
WA cytology i benign ‘ffu [;mﬂ'i:ﬂ'au;%ﬂ benign
follicular cell 1NN 6 nax uAanauLlszNeLAYY
“IaQ 15-20 L1AR

- Iuéﬂqmﬂéuﬁﬂzwu thyroid cancer 1/3x:1q4
3-10 %
4. Non-diagnostic (inadequate) cytology

~wilanlszanas 15 %

- AUURAN

1. Technic problem ﬁﬂﬁﬁ'ﬁ”]mu follicular
cell laiiteane, videsen siide vl

2. Hemorrhagic cyst : Laﬂﬂ%ﬁﬂi}lﬁu cell
ey

3. Degenerative nodule : ‘fi’ﬂu cyst m@ﬁﬂﬂ;

cell lysis In

AMNUNLTana (reliability) A89n1971 FNAC®

Jones wazAnLz TAYNNsANENLLN FNAC
Tun1s37ade thyroid nodule H sensitivity 92 %
specificity 85 % Weliy thyroid ultrasound %Qﬁ
sensitivity 75 %, specificity 61 % way *"TC-
pertechnetate scanning Y sensitivity 82 %, specificity
34 %

Molitch wazALe 1; review B:J:ﬂI’JEl thyroid
nodule A 2,595 518 7 FNAC newinnnsufe
nﬂi’]ﬂiﬂﬁlﬁma FNAC L1 benign cytology 1,700 91¢
(65.5 %) malignant cytology 364 918 (14.2 %) LAY
suspicious cytology 526 718 (20.3 %) ‘W‘Llfslﬁfl false
negative result 2 %, false positive rate 5.4 %

Gharib uazAnu la review K pathology U84

T T P 4
nsauasngUianinaulnginnancysasn 199

thyroid nodule 18,183 specimens ﬁﬁm@ FNAC i1
benign 69 % malignant 3.5 %, suspicious 10 % WAL
nondiagnostic 17 % ‘Wi.l'll’lfl false negative result Lfa'ﬁlﬁl
192a70U 5.2 % WA false positive result Useund 6.1%

Asheraft LazATUE VLL; review E;ﬂlw 1,330 718l
ﬁlfmﬂ FNAC Wag pathology ‘W‘]_le’lfl false negative
result Wi 1.7 % WAz false positive result 4.2 %

yananiifaiianuanenisAnsiluuanans
s praudnlunnsnad 409

mﬂmmqﬁ' 4 Wuéﬁﬁ{ﬁ negative predictive
value 184 FNAC ‘ﬁlmmﬂu benign flﬂl’]malﬂﬂ?:mm
94 % (89-98 %) ﬁﬁlmqmnu?@ false negative result
ldelszannl 6 %

azifinlannsin FNAC lu thyroid nodule 1
Taflaannideiieneuanage § sensitivity 70-98% uac
specificity 72-99 % wazaNana 100 % SLm_l’]\‘iLLMI\iWU
anfadmdniifinaneranugnaedlunisyin FNAB A

1. Operator

2. Cytopathologist

3. Type of tumor : sluﬂ@::u follicular neoplasia
qudl false negative rate 20-30 %

Tneinnyin FNAC lugin (operator) 7iiAann
Ty (skill) wazarunalag cytopathologist gl
ﬂamummi (experience) m’mgm;ljﬂwm FNAC ag

AUAUBAL type of tumor Luuan

u@ﬂmnmmgﬂ;mLLuluﬁ"an:q FNAC €98
o naanlaln

1. %98 90159 @1an3nvingnla

2. lsume

3. Uaaans WUﬂWQﬁLLW?ﬂ%@‘L&@Wﬂﬂ’]?WO’]
FNAC {lﬂﬂmﬂ (<2%) L°]]Iu subcutaneous hematoma,
local infection, ‘J_I’lmﬁ‘l_lrﬁllﬂ trachea, recurrent laryngeal
nerve Wlumy

4. grunsolmiTuazinelalunsdlf nodule

i cyst Inannsga fluid T cyst aanun
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Table 4. Studies comparing preoperative cytodiagnosis with postoperative histopathologic diagnosis of

thyroid nodules.

Histopathologic diagnosis

Source Cytodiagnosis Benign Malignant
Altavilla et al, 1990 Benign 160 152 (95)* 8
Indeterminate 53 37 (70) 18
Hamming et al, 1990 Benign 92 89 (97) 3
Indeterminate 41 35 (85) 6
Caplan et al, 1991 Benign 28 25 (89) 3
Indeterminate 99 68 (69) 31
La Rosa et al, 1991 Benign 263 257 (98) 6
Indeterminate 359 297 (83) 62
Layfield et al, 1991 Benign 39 32 (82) 7
Indeterminate 51 36 (71) 15
Klemi et al, 1991 Benign 107 104 (97) 3
Indeterminate 67 60 (90) 7
Piromalli et al, 1992 Benign 101 98 (97) 3
Indeterminate 37 17 (46) 20

*Negative predictive value of cytodiagnosis expressed as a percentage

a31l fine needle aspiration cytology L35
Afladuyiag thyroid nodule 7idAINNUNLENGTL
N19UeN benign AU malignant thyroid nodule Lfllﬂ
FeufmAzauiina1an uay wuadlels FNAC lunns
evaluation éﬂ’m thyroid nodule AzANN1TDAAANUIL
c;ﬂ'qaﬁlgmmlwﬁm thyroidectomy TnaluaiTugs
25.50 % 1nuei A udnaduaesnz§elu surgical
specimens 1;5\1 15-30 %

112917uN1991 FNAC a4iilu procedure of
choice l1nN7 initial evaluation 284 solitary thyroid

nodule

8N (317 2)
1. wisanyoalaglugdosusumng wyu
nuauLTnnlva InAseeresas e lwdiunau thyroid

nodule laTAa1s

v

2. YANALaN ATV B nuvana LAY
ﬁ’]ﬁﬂgu povidine iodine 7@ alcohol

3. Tnaanulngy lunesdaengn wenannleia
AARINUANER A Tagneuduaanuiuaounadslyl
o lusunisennaiu 3-4 am Wdn 1 % lidocaine
intradermal °

4. 5ia 2 1 Sufianou thyroid nodule Tl
inaewlian

5. J1idinies 21-25 Ao meatlszan 1-1%
i %'qm@‘l%ﬁmmﬁmgmmﬂu cutting needle az¥n
nile tissue WiENNOTIALaLIHANN histology® AN
g dues ey naniazyinluiidestuly specimen
11nn9 AsivlianunIneny cytology "L;Qm;m

6. 1 disposible syringe 111a 20 ml. Aaf
i una i e sarsion thyroid nodule LAZAIL

Tuaas syringe WalmAngoyyinia Mluarunmen
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Figure 2. Tecbnique of Needle Aspiration.

-ml (preferably) or 20-ml syringe with 1-to 1 %- inch clear hub 22-23 gauge needle is locked into
(A) A 10-ml (preferably) or 20-ml syri ith -1 1 V2-inch cl hub 22-23 dle is locked i

aspiration pistol. (B) Needle is inserted into nodule without exerting suction. (C) Needle is quickly but gently moved

forward and back within the nodule while retracting handle to create suction (D) The handle is released to stop

suction. (E) The needle is withdrawn from the nodule. (F) The aspirate is expressed onto a glass slide.

101 content aanunTagAsnli syringe 9199m 10 ml.
M"E“@m@mlfa syringe ﬁ‘].lm'??l’a\‘iﬁfmmmm (pistol syringe)
gﬂﬁ 2 Tmﬂgwmz@mﬂgﬁuqmmwmﬁmﬂiﬂ LARIIN
wnaanluly trachea Wiunewdnesnuaadugias
anile giheasileimslauasainddasundlylnies

7. lunsdiiutu cystic azle fluid aanuli
syringe Iﬁ@mﬂfaﬂ‘lﬁum o fluid sanuuaLaaln
waauLaeduiegaiengauiiu solid component
VIRNTI (wall) 2799 cyst 8BNNIAIIA

8. unseiiiulu solid enanylulnerlseensn
AINN19H A Imadeudulaeduufidne 2.3 ke
Imﬂ%lm@mﬁﬁmmLmzﬁmﬁﬂgiu nodule Wiakiu

1# content aanuNLEIIdNIANUaE T ALIIA A

nnaeuailn 3 fiAnouan LL;ZﬁQ@mﬁ@u
laila Content aananluvgagamszazil content g
1uﬁm¢ﬁmm¥'ugq

9. natusenpauMLALAzATuaanaN
nodule 5ﬁ1§iﬂfo§ﬂmm@mzﬁﬂﬁ specimen ‘ﬁlﬁmﬂgl:'ﬁ'
sadumgaaliaglu syringe vinluluanansnien
specimen panumsale

10. 19 gauze nAL3 1A neuT uaanLNY

1lszainny 5 w1 Wialuluna hematoma

N19 smear specimen U slide
1. naWdNAANANN syringe LL@Q@MNLMMM

1 1 ] v
syringe N3NAARNUUEN syringe aaLalduazyinin
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specimen mm%ﬂﬂu syringe TuansnIntanamale

2. gonidun 1l syringe LazFuaanunly
specimen WEIARILIY slide Uszuntue 4 LA

3.1 slide BNUHUNATLIAILIL specimen
LAYNALAABLAIINATLAN DENTE INT1zazyn e
specimen &N

4. 1 slide 2 uans 'l fix A28 95 % alcohol
il oaielhazyninnseenadlufenuanuan
wtlaunn 15 1w uastiheanunislalaume wazii
lileinsimae Papaniculaou’s

5. Slide an 2 uuy Wil musatiagmiall
fj”@ur;qa Wright — giemsa

u@ﬂ@’m‘ﬂﬁ\iﬁﬁﬁ non aspiration fine-needle
cytologic biopsy Tmﬂvl,s\ll;ﬂ\‘lsl%l,m@mmn syringe el
511; specimen VLM@L??WVLﬂGLuL‘ﬁNLm;’JHLLN capillary
suction @4f10AAeliAenluLetnan uAaLle
specimen ‘JL@?;ImI’l LLMVLL; specimen RINFN LL‘ML;Q LAEI
wazyinlulale cystic component N1ATIAANBUAT

FNA
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Management of solitary thyroid nodule (gﬂﬁ 3)®

yuaef fuszdAinglafunisaneuaion
AseruasAn AITNANTELNNN patial total ¥i38 near total
thyroidectomy Lﬁm@’mm'ﬂmmﬂu thyroid cancer
guita 40 % FelananTemuLazzEaTinaaziidn e
i multicentric foci ¥inlANNLNEeRaT89 FNAB
vos)

AATR999 serum thyrotropin (TSH) Sﬂéﬂwﬁ
27N17 hyperthyroidism

niziivin FNAC wuaniu cyst LLuzﬂﬂ‘I;@ﬁ]
(aspiration) Iﬁgﬂuﬂqu‘lﬁ;mmr{@u nwinlailesann
i simple cyst asiilanamsannladelszuno
75 % ) aanifumnengny bioosy oy specimen
113190 cyst wall tWgae thyroid cell ﬁﬂ%gﬂ lysed Tu
fluid

0 cyst Ut (recurrent) TP RAN T4
@Jm%’]vlc; (reaspiration) Tmﬂgﬁ cyst ¢4 ﬂﬁ‘l_ll,ﬂu%’@ﬂ
NIUNAN aspirate Tiluan 3 A5 ARsRANTOLYA Unilateral

thyroid lobectomy"”’

Thyrotropin
(FSH)

Evaluate Furiber and Trezt f Abnormal

!

Benign Fodlcikar Mhlignant Ingificknt
l Necplasm l for Diagnosis
Observaor LT R lodine 123-Labaled Sean Repsaied FNAB
“Hor *Cold" or Eulunctioring

!

| Evaluate for Hyparthysaidism | [ Sargery or LT, RX |

Figure 3. Suggested strategy for the management of the patien with a solitary thyroid nodule.

Eufunctioning nodule require further evaluation with a triiodothyronine or thyroxine (TA)

suppression scan. TSH indicates thyroid-stimulating hormone; FNAB, fine-needle

aspiration biopsy; and L—TARX, levothyroxine therapy.
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1. ﬂiﬂjﬁlma FNAC L1 benign cytology

Boey LAZANLY "Lr;ﬁmmw;ﬂqa thyroid nodule
fiTu benign cytology 1121 365 Tnellale
sneuiunatedodsyann 30 Weu nuanflyae
e 2 mﬂm'%%u‘ﬁ'l,ﬂu thyroid cancer

Kuma uavmnsy »lL;'[?lmmw;ﬂQﬂ thyroid nodule
‘171'[:42\1 FNAC Lilu benign cytology AU 140 38
Tnelulasunnssneunanlszunn 10-30 9 (ede
15 ) wuaniltlae i thyroid cancer aaau 5 31g
ren

Grant WaTATUY VLG:]J'[?IW]’]NB;LifJﬂ thyroid nodule
‘171'[:42\1 FNAC 1y benign cytology AU 439 38
Wunanszanns 6 I wuandlythefiul tyroid cancer
e 33em i

aziinlaanilmnuilanafeaeuanaunly
ﬂﬂi@LL@‘?ﬂiﬂ’]éﬂQﬂﬂ@lmf‘z (benign eytology) Tnela
suunesundia anoylunsdiniiennsfiAnannney
naviuadaayluneviedesan vielunsdliieniny
AENIH @ﬂ’m%ﬁmui@m@Lﬁmmu%‘ﬂuéﬂqan@;uﬁ
(benign cytology) AlpAsazlannn faiumosidn
follow up an 6-12 wAau 5’15@uim%uuu:ﬁﬂ‘l; repeat

FNAC %38911n196NARA95T99 pathology

Table 5. Characteristics of thyroid nodules
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flegann false negative 189 FNAC HA274
&A1Y szaz s naInn s iadenzise vinlu
c;ﬂfmvl,r;é?umﬁ‘?nmﬁ%ﬂLmzi’lﬂﬂﬂfhﬁma

Jennifer uazAnz® asla review c;‘ﬂlfm
thyroid nodule aN43U 90 9§ 7Y FNAC nauundn
(preoperative FNAC) ‘W‘LI’JIW

A1NA1397 5 WU91 nodule A R&NmUE
complex (solid/cystic) u’%@ﬁmmmi@ (> 3 o) 1170
fHinagsenns (aunaluny/complex) azilgifnisnizes
N79LAA thyroid cancer unnadlelfiausy nodule
fiauadn (< 3 131.) videwTu solid nodule

u,@mmgﬂ‘ﬁ' 4-6 WUA" nodule AfENHzTY
complex (solid/cystic) M??@ﬁﬂm’]mélwq_,ll (> 3 1u.)
Vieilisaeeene (sunaluny/complex) azifia false
negative result a1n FNAC Vlgzgdﬂﬁ (FNR 17,25, 30%)

XK A

AatAsE iUz I thyroid lobectomy

1 nodule AfmwalveyAsua 3 1. wieuly complex
nodule YeiiadesdnenzIaN ausasiing FNAC
Wi benign

u@ﬂmﬂ‘fﬁ\iﬁmﬂﬁ thyroid suppressive
therapy Tun1ssnen benign solitary thyroid nodule

Aael Faaznad lusiaenall

Thyroid lesion

Malignant (%)

Large (>3 cm.)
Small (< 3 cm.)
Solid

Cystic/solid

> 3 cm. and solid

> 3 cm. and cystic/solid

52 11 (21)
32 6 (19)
17 2 (12)
24 7 (29)
9 1 (1)
16 4 (25)
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n=12 n=30
Eznign

W

n=13 n=19 n=5 n=2
Suspicious  Malignant
FNA Cytology

Figure 4. Accuracy of preoperative FNA cytology in
evaluating small (< 3 cm) and large
(> 3 cm) thyroid nodules. Percentage of
patients with thyroid nodules diagnosed
as benign, suspicious, of malignant on FNA
cytology that ultimatcly had a malignant
lesions on final pathology report is plotted
for patients with small and large thyroid
nodules. False-negative rate is percentage
of patients with benign FNA cytologic
diagnosis who are subsequently found to
have malignant thyroid lesions on final

pathology reports. n, Number of patients.

mﬂ% ethanol %138 sclerosing agent injection
Fn®1 benign thyroid nodule ﬁ@’iﬁumﬁmﬂ%ugq
Lﬁ’ﬂﬂ@’]ﬂ‘l’?’ﬂﬂ;ﬂ')ﬁm’]ﬂ, mmn’nﬁ*m:m"l,sil,l,ﬁu@u LATRIA
ﬁﬂiﬁ%@mlﬂ%mnﬁu (herd sclerostic nodule) éﬂﬂlﬂ
azffanale

2. ﬂ?ﬂj‘ﬁlma FNAC Lu suspicious cytology

Lfl‘l'ama FNAC L1 suspicious cytology i
Tanadunzife 10-30 % Tmmﬁ'qu’Lm;LLuxﬁﬂﬂ;ﬁw
thyroid scanning TnevdanaTiazansnuIuineEsa
TnelusnuTuaslaganiiy cold ¥ie warm nodule

NINITHIFARTIA frozen section DNE@LTW hot nodule

Chula Med J

o -
B solld
i % Cystic/Solid
80 -
€
m
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E
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b
| 25%
20! 7
' gﬁz}s%
n=11 n=12 =4 n=8 n=1 n=2
Eenlgn Suspicious  Malignant

FNA Cytology

Figure 5. Accuracy of preoperative FNA cytology in
evaluating solid and cystic solid thyroid
nodules. Nodules were determined to be
solid or cystic/solid by ultrasonogram or
computed tomography scan. Percentage
of patients with thyroid nodules diagnosed
as benign, suspicious, or malignant on FNA
cytology who ultimately had a malignant
lesion on final pathology report is plotted for
patients with solid and cystic/solid thyroid

nodules. n, Number of patients

A27 investigation N hyperthyroidism Iﬁll'a LL[ﬁlll,ﬁ'mﬁl’m
hot nodule Hdauannia (5.5 %) Awiguuztilunsdl
ﬁmmﬂu suspicious cytology M@’lﬂ?ﬁiguﬁ

- 81 repeat FNAC LAEAANLHAT A

@4 serum TSH g aUnFuusi engn u
TSH level #1 wizailsnvin thyroid scanning®

- thyroid scanning Lfl‘l'ﬂvl,ﬁgljmmﬂu cold
nodule ﬁ"lﬂ;ﬁmam’]@ risk AANSRANTISS 1T large
size firm, male, age > 45 yrs. 5’13?113‘1/7’1?1’1?“"1[?7@
SﬂvL:\IIW‘LI risk sl‘l;wm@m%m:r’l ;Qﬂ thyroxine suppressive

therapy anlulanan wninnsensn'®
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Figure 6. Accuracy of preoperative ENA cytology in
evaluating solid thyroid nodules > 3 cm
and cystic/solid thyroid nodules > 3-cm.
Percentage of patients with thyroid nodules
diagnosed as benign, suspicious, or
malignant on FNA cytology who ultimately
had a malignant lesion on final pathology
report is plotted for patients with solid
nodules > 3 cm and cystic / solid nodules

> 3 cm. n, Number of patients.

- NANTUNNNTNIFRAGN frozen section Lagl

Tne/lumaevin thyroid scanning® ilana frozen'section

Alawgin

Table 6. Patients'Having Repeated Fine-Needle
Aspiration Biopsy (FNAB) of the Thyroid

Without Surgical Intervention.

Repeated FNAB diagnosis

Unsatisfactory 8
Colloid nodules 6
Hashimoto’s thyroiditis 1
Granulomatous thyroiditis 1
Total 16
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: Benign A29711 thyroidectomy U
isthmectomy

: Carcinoma A29911 near total thyroidectomy

3. naciea FNAC 174 non diagnostic
cytology

Terri Schmidt® lavinnsAnenguiiulu non
diagnostic cytology a11q1 59 918 (17.1 %) lu
dhuangLia thyroid nodule siaviaia 345 1 A
FNAB Tae@nsifansulaniaiazmy thyroid cancer
luéﬂqaﬂéuﬁLL@zﬂaz‘imﬁmmmi repeat FNAC 1nsl
LLﬁqéﬂqmﬂu 4 ﬂrog'

ﬂ@l;ﬁ% 1 ;Eﬂfm@i’mqu 16/59 71 Tasunsvi
repeat FNAB a1t fauanslunseil 6

ﬂ@:uﬁ 2 éﬂQHﬁﬁuqu 7159 378 lnFunnsyin

repeat FNAB NaunIsun6a faudnalunisnen 7

Table 7. Patients Having Repeated FNAB Before

Surgical.

Resection

Repeated FNAB (n = 7) Histologic Diagnosis

Unsatisfactory Colloid nodules,
adenoma
Colloid nodule Colloid nodule
Suggestive of Hurthle Hurthle cell adenoma
cell.neoplasm

Papillary cancer Papillary cancer (1.0 cm)

nqud 3 giae 14/59 1 lasuniavhunsa
Tnelallosin FNAB fauamalunngedi 8

nguf 4 gLlne 22/59 e Allafumsensauaz
FNB

éﬂqaﬁwm (ﬂm;u papillary cancer 3 91¢l)
Iasuntsinaudannennises1alnaalugiangn
14d-91 (Lfﬂ?ﬁlﬂ 5.5 1) T thyroid cancer Iuri‘lj'm

£

"X
WU
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Table 8. Patients Who Had Surgical Resection Without

Repeated FNAB

Follicular adenomas

4
Colloid nodules 6
Hashimoto’s thyroiditis 2

2

Papillary cancers®

Total 14

*Both papillary cancers were organ confined but
multifocal, measuring up to 1.2 cm and 0.7 cm

in greatest dimension.

AINAN3EN 9-10 WLANANT repeat FNAB Tu
non diagnostic cytology a @unsannlulasanis
ANRRLTANUUD 50 % (11/23 9781) @aulanidnagidy
thyroid cancer WuuagITzd 5 %

fatiuilena FNAC i suspicious cytology
AITNNNNT repeat FANC Wialulannsiiassfuuan

& ! d’j dl it o a (=3
waz follow up yilengutiNaLeITdanNIaAANLIE

4. n3einua FNAC i malignant cytology

v o 1 d’j ) ~

Hiaanquil (malignant cytology) azdilania
Wiatlu thyroid cancer ladszants 95 % AatuALs
NANTUNNNNNIENGTA near fotal 1138 total thyroidectomy
Tugilog solitary thyroid nodule NN FNAC 11w

malignant 9N31e

Effect of thyroid suppression on benign solitary
thyroid nodule

flm'ﬂ% thyroid hormone Tunnedni solitary
thyroid nodule Faumlazannid aa. 1950 Tnefiamdn
fian exogenous thyroid hormone ﬁ’l%ﬁuéﬂqmﬂﬂ
fufanisuda TSH ann pituitary gland yinlmaanis
mwg]:umm nodule o @9anaf Iazfiansanann
3eALIed TSH 1unan Iﬂﬂlﬁ@@:lu‘ﬁfl\‘l 0.1-1.0 Wiv/ml

Csako uazAnz"® lasausannisdnmnd

\NenALNaTes thyroid hormone suppressive therapy

Chula Med J

Tun125n11 benign solitary thyroid nodule Faudl
1950- 1998 41 30 NNSANHFINNAR 10

ANNSANEIRIMNA 30 NIANHT WL
mmumnﬁwﬁu’luuimmgﬂ WLILINNSANSA, preparation
ey dose U84 thyroid hormone ‘17{1%, Arn3dave
Uszifluannnaed nodule fianas sandeszezioanly
N173N#

44 20 47N 30 NIANEA (p < 0.05) WLINE
partial 4 complete reduction 199 nodule size
HNILAE 25 % TasiuaugUandilaFy thyroid
hormone therapy Taedi 19 nsAnenlnaunnae
thyroid hormone ”Luim”uﬁ'a;qm'wmmmmmi
replacement (LT4 equivalent dose > 1.6 mg/kg) Az
winlaamaniaineaaulun gilauinaslananeu
AW WANLAN UN RN AN ManEnnAnENTEd
fraunwaod loun

1. 99MN19 randomization

2 11n1saanlunislssifinaunn nodule
fa009 &euanainazlyue Ty uuueuLe 2 ana
perinodular tissue 8198AA4 ﬁﬂiﬁL%ﬁl@dqﬁqgﬂuqum

3. 97m control group Lﬁlﬂx‘mmwuéﬁ benign
solitary thyroid nodule dquuﬁqmmmqummig
Tnellasunnsine

4. 43 lab data @ﬁumuuéﬁ thyroid hormone
Al azdinliAn TSH suppression TRar uptake
2184 radioactive iodine anAN, T TSH response ﬁfﬂﬂ
pansly TRH stirdlation 1138 TSH Jevel Ananszsiv
1np

5. lufinoum A uana1auna nodule an
wﬁiuﬁwzﬁ clinically significant recuction 284
nodule size

1 30 NsAnENLaN 5 nsAnendily
randomized controlled trials #14 ultrasound A3

Ypau1m nodule BATUIziRUIUIANARRT TaEIDiAqN

neugLauNaNIUIAaAaY > 50% (clinically significant
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Table 9. Effect of thyroid hormone (suppression) therapy in clinical trials.
Study First No of Change in Nodule Size (% of Patients) Comments Asscasment of
Author Patients Unchanged Increased Decreased* Disappeared Evidence for
Effect’
Cohorts & Case Control Studies
Papper 5 60 20 20 Optake of radioactive iodine suppressed in Questionable
all patients.
Astwood 37 46 27 27 Response independent of size. 13/22 (59%) of  Likely
complete responders relapsed after stopping
thyroid hormone therapy.
Schneeberg 80 65 Y& Response independent of size, with thyroid Questionable
USP> L —T3 15% of patients with a complete
response.
Lamberg 63 8 o 62 3 Less than half the patients (28/63) had a solitary Questionable
nodule. the others (35/63) had multinodular goiter. I
Glassford 90 66 16 17 1 Response dependent of size (small > large). Questionable é
Greenspan 30 63 All “cold and less suspicious for carcinoma” Questionable 8
solitary nodules %
Shimaoka 59 53 8 39 50 % of nonresponders after phase 1 received Likely r%
55 34 (K 55 twice the orginal dose during phase 2. Average %
59 37-38 11-12 24-h radioactive iodine uptake reduced by 12_,
55 61-62 11-12 approximately 1/3.Response dependent of size JOU
(small > large) and appeared to be related to §
duration and choice of drug (L—T3 > L—TA). Q
5
Thomas 43 53 5 21 21 “Suppression” by monitoring TSH. All solid Questionable E
solitary nodules (dominant masses). 5
Gershengorn 25 80 20 (<20) “Suppressive dose.” Of 5 patients with 40% - Questionable g
60% initial reduction in nodule size, 2 began g
to, regrow-during-therapy. ﬁ
Lieehty 31 6 “Suppressive thyroid medication.” Uninterpretable
Burrow 37 57 (K 32 Some nodules disappeared with therapy Questionable
Miller 161 85 2 13 “Suppressive thyroid medication:” Questionable
Blum 83 69(69) “Suppression” by monitoring TSH (< 2.5 mU/L  Likely
in all patients apparently with RIA).
Persson 71 Mean TSIl and total T4 within normal limits. 31 % Uninterpretable
of patients with symptomatic relief, but no
marked decrease in palpable goiter size,
resulting in surgery in all cases.
Galli 25 7100 TSH “suppressed in all patients.” No data for Unlikely
18 7100 possible changes in individual patients
Morita 49 31 14 35(17) 20 Mean TSIl < 0.1 mU/L by IRMA. Significant Likely

association between decreases in thyroglobulin

and goiter reduction in responders only.
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Study First No of Change in Nodule Size (% of Patients) Comments Asscasment of
Author Patients Unchanged Increased Decreased* Disappeared Evidence for
Effect’
Celani 53 13 10 77(62) Mean TSH undetectable (<0.07 mU/L) by IRMA  Likely
31 16 7 77(52) in all 3 groups.
38 1 18 71(50)
Spiliotis 149 <45 2 >46(46) 7 L-T4 dose of 150 Lg/d particularly effective in Likely
middle-aged patients.
Nonradomized Control Trials
Greer 18 33 28 39 Suppressive dose titrated by reduced 24-h Likely
8 87 i3 radioactive iodine uptake (<10%). Response
dependent of size (small > large).
Diacinti 1 22 67(0) L-T4 dose suppressed TSH response to TRH. Questionable
22 56 22(0) Intervention group(n = 9) followed for
additional 9 mo for withdrawal effect. No change
in nodule volume vs. bascline in second control
group (n = 8).
Mainini 45 82 0 18(18) L-T, dose titrated to TSH < 0.1 mU/L by Likely
10 100 0 0(0) immunometric assay. Despite significant increases
in free and total T4, no side effects occurred in
treated patients. §
Lima 54 43 0 57(37) L-T, dose titrated to TSH < 0.1 mU/L by Likely é
20 <80 <80 20(5) immunometlric.assay..Response dependent of size T
(small > large) and appeared to be related to 7
duration. Nodules > 10 mL(>2.7 cm) unlikely to
respond. Significant decreases in thyroglobulin in
responders only.
Bennedbaek 25 <68 <68 32(0) L-T4 dose titrated to-TSH< 0:4 mU/L by
16 “Most” immunometric assay. Small but progressive reduction
in nodule volume over the first 3 mo (p'= 0.001) was
followed by successive increase during-the following
9-mo, resulting in only a 9% median reduction by 12 mo
(p = 0.09). Authors abandoned routine use of L-T4
suppression therapy. About 50% of patients had
partial to complete relief of pressure symptoms or
cosmetic complaints, possibly due to ~ 20% concomitant
reduction of perinodular thyroid volume.
Randomized Contral Trials
Badillo 16 63" 37(6) Radioactive iodine uptake reduced in up to 100% Questionable
(<) 16 <100 <31 <25 of patients and often unassociated with reduction

in nodule size. Disappearance of some solitary

nodules after 7-8 mo of additional therapy.
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after TRH (TSH by IEMA). No markers found for

responders vs. nonresponders.

Abbreviations : L—T3 = triiodothyronine; L—T4 = levothyroxine; RMA = immunoradiometric (“sandwich”) assay; IEMA =

Study First No of Change in Nodule Size (% of Patients) Comments Asscasment of
Author Patients Unchanged Increased Decreased* Disappeared Evidence for
Effect’
Gharib 28 25 32 43(14) L—T4 led to a mean TSH concentration of 0.5 mU/L  Unlikely
25 16 32 52(20) and blunted TRH response. Significant change
in nodule size by palpation in L-T4 group only.
Cheung 37 51 11 16(16) 22 L—T4 dose titrated to a flat TSH response to TRH. Unlikely
37 46 19 14(14) 22 Carcinoma detected in 1 patient with increased
nodule size in each group.
Reverter 20 20(20) L-T, dose titrated to TSH < 0.1 mU/L by IRMA.
20 15(15) No change in nodule diameter and volume vs.
baseline for either group.
Papini 51 22 33 45(20) L-T, dose titrated to TSH < 0.2 (mean = 0.06) mU/L Likely
50 40 34 26(6) by IRMA. Ultrasound double-blinded, clinical I
evaluations single-blinded (patients). Greater é
than a 50% reduction in nodule size in 39% (L—T4) 8
and 6% (placebo) of patients by palpation. S
La Rosa 23 0(0) 30(39) L-T4 dose titrated to TSH < 0.3 (mean = 0.1) mU/L  Likely %
22 14(14) 0(0) by IRMA. Progressive reduction in nodule (£
volume by L-T4 over the 1-year treatment period. (ZD
Significant increase in mean nodule volume ;?
(> 50% increase in 25% of patients) 4 mo after ®
drug withdrawal. %
Zelmanowitz 21 > 29(29) 14 L-T4 dose titrated to basal TSH <0.3 mU/L (mean Likely ;
24 >1 > 8(8) 0 TSH during trial 0.06-0.44) or to TSH <2.0 mU/L ;U
S
&
g
—
o

immunoenzymometric (“sandwich”) assay; TRH.= thyrotropin-releasing hormone; TSH = thyroid-stimulating hormone.

* Numbers in parentheses refer to percentage of ‘cohort achieving a clinically relevant (> 50%).change in nodule size.

TAs assessed by the authors of this report with respect to the following:

1. type of thyroid enlargement (note mixed groups);

o N oo o b~ W N

. sample size;

. masking;

. use of controls;

. randomization;

. drug dose and dose response;
. length of therapy and withdrawal effect;

. evidence of thyroid suppression;

9. assessment technique (palpation vs. ultrasound);

10. initial nodule size and magnitude of regression.

FMay include multinodular and/or diffuse goiter.

8May include cyst(s), Hashimoto thyroiditis, follicular adenoma(s), carcinoma(S).

tincludes 62% uninodular goiter, 33% multinodular and 4% diffuse goiter, 1% substernal goiter.
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Table 10. Pesponse rates in eight randomized, controlled trials of thyroid hormone suppressive therapy for

nodular thyroid disease.*

Study, Year, Country Single in 1-Thyroxine Controls Patients with Suppressed Nodules Mean Duration
Multiple Recipients 1-Thyroxine Controls PValue Nodule of
Nodules Recipients Shrinkage Therapy
N % % mo
Gharib et al., 1987, United States Single 28 25T 50 60 >0.2 50 6
Cheung et al., 1989. Hong Kong Single and multiole 37 37 38 35 >0.2 50 18
Berghout et al., 1990, Netherlands Multiple 26 26T 58 5 0.001 13 9
Diacinti et al., 1992, Italy Single and multiple 16 19 30.7 0 0.01 25 9
Reverter et al., 1992, Spain Single 20 20 20 15 NS 50 "
Papine et al.,1993, Italy Single 51 50T 45 26 0.05 50 12
LaRosa et al., 1995, Italy Single 23 22 1 39 0 0.004 40 12
Mainini et al., 1995, Italy Single 45 10 17.8 0 NS 50 21

*NS not sigr licant (Modified with permissor from Ghanb H Management of thyreid nodules another look. Thyroid Today 1997;1:1-11 (Gem Communicatiions!)
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