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Solitary Thyroid Nodule - A O agnostic Chal | enge
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Aostract: Mst common presentation of thyroid nodueis alunp felt on self examnation. They are
nore common i n fenal es; 90%of themare benign in nature, adenona bei ng the conmonest anongst
the beni gn causes. Gonbi ned use of fine need e aspiration cytology (FNAQ, thyroid scan and
ul trasonography (B3 can detect themwth 90%accurarcy. An effort has been done here to present
adagostic guroachtoasditary thyrad nodde to evd uate the wtility of dfferent investigations in

achieving the correct d agnosis.

I ntrocucti on

Thyroi d nodul es are | unps whi ch coomonly arise wthin an
otherwse nornal thyroid gand QOten these abnornal grovths
arelocaed a the edge of the thyrad dand, so they can be fel't
asalupinthethroat. Wenthey aelage o aepesat inthn
indviduas they can be seenas alunp inthe front of the neck.
The preval ence of thyroid nodul es within a given popul ation
depends ona variely o factars thet indude age, sex, det, iodne
defi ciency, and thergpeutic and enviromentd rad ation exposure.
True sditary nodud es ocour in 46 the addt popdation They
are nore conmon in fenal es, and this predisposition exists
throughout &l age groups. PRreval ence increases wth age, wth
sportaneous nodu es accurring a arate of 0.08%per year beg ming
ealyinlifeadetednyinothe egth decade Thyra d nodd es
are found in 5%of persons at an average age of 60 years.

Mbst thyrai d nodu es are beni gn hyperpl astic lesions, but 520%
o thyradnoddes aretrue neodasns. Sditary nodd e first seen
can be due to asymmetric enlargenent of onelde asinuilaerd
agenesi s, chronic |ynphocytic thyroiditis (i.e., Hashinoto
thyradtis), ainsmegte. Inadtion dodgratd eras,
such as ectopic tissue, nay cloud the picture. Suspected thyrad
nodu es nerit dose atetionespecidly in chil dhood as the presece
of nalignancy in such nodules is nuch nore likely than in an
adut. This fregquency of nalignancy is estinated to be 15 25%
Inaddtion, thyroid cancer is nuch nore aggressive in children
and is associated wth early netastasis to reg ond |ynph nodes
and parenchynal organs, nost conmonly |ung and bone.

Mjor god intheevduation o thesditary thyrad noddeis the
dfferentiation of hyperpasia fromtrue neog asns. Furthernare,
the histdogc criteria used to d stingu sh beni gn fromnal i gnant
neop asns can be sutle. Therefare evd wation of sditary thyroid
nodu es requires the cd l aboration of the prinary care physician,
endocrind og st, pethdog st, rad dogst, and heed and neck surgeon
to provi de conprehensi ve and appropri ate nanagenent of this
cdincd etity. Slitary thyrad nodd e nay represert a nal titude
of thyroid disorders, and a thorough know wedge of the
epi dennol ogy of thyroid disease is of paranount i nportance.
Gonpr ehensi ve history and physi cal exaninati on provi des the
foundation for decision naki ng in nanagenent of thyroi d nodul es.
CGrretly, avaidy d serdogc ad cytogenetic tests, dagostic
inagi ng studies, and hi stopat hol ogi ¢ techni ques exist for the
eval uation of athyrod nodde. @ these nethods, fine-need e
aspiration biopsy (F\MB has becone the nest inportant tool in
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the assessnent of sditary thyroid nodu es.

Causes

Tre dffaetid dagosis of sditay thyrad nodie can be breed y
classified into benign and nalignant. Greraly, nast thyroid
nodul es are beni gn and can be classified as Adenonas, colloid
nodul es, congenital abnornalities, cysts, infectious nodul es,
| ynphocyti c or granul onat ous nodul es, hyperpl astic nodul es,
thyrod tis (Hshinotos and subecute), Red aion to head and neck.

Nligat thradnoddes canbe dassified as : (a) Dffeeatiaed
(1) Papillary adenocarcinona, (&) Rure papillary adenocarci nona,
(b) Nixed papillary and fd licu ar carcinona (variants includ ng
tdl odl, fdlicder, oydy, sdid

(2) Fdlicuar adenocarci nonas (variants: “nalignant adenonal’,
HrtHe cdl carcinoma o axyphil carcinona, clear-cd | carci nona,
insul ar carci nona)

(b) Mdulary carcinona - (not atunar of fdlicuar cels)

() Udfferetiated : (1) Sall cel (tobe dfferentiated from
' ynphona), (2) Gant &1, (3) Garcinosarcona

(d) Mscellaneous : (1) Lynphona, sarcona, (2) Squanous cel |
epi dernoi d carci nona, (3) H brosarcona, (4) Micoepithelial
carcinona, (5 Mtastatic tunor.

Bval uation of Solitary Thyroid Nodul e

The evd Letion is dore by history, examretion, netabdic profile
inag ng, invasive procedures. Eiva uetion shod d be done keepi ng
three question in mind: (1) I's the nodu e cancerous? (2) Is the
nodul e causi ng synptons due to pressure on the adj oi ng
structures of the neck? (3) I's the nodul e naki ng to nuch of
thyroi d har none?

Hwto performthe initial evaluation of asditary nodueis
Oepicted as flowchart Ag 1

Hstay ad examation : Thorough initia clinca evauation of
the patient wth sditary thyrad nodu e i ncludes history of the
thyroid nass, pest nedical history, fanly and socid histoy, a
careful reviewof systens, and a conpl ete head and neck
exanmnation. Synptons such as neck pain, stridor, dysphonia,
ad dyspheg aincresse cdlinicd suspcion of athyrad nali gracy;,
honever, none is diagnostic. Rior history of radiati on exposue
shoddbe ascertaredindl petiets pesatingwth sditary thyrad
nodul e. Past nedical history of famly history of
pheochr onacyt ona,  hyper parat hyra d sm chroni ¢ consti pati on and
darhea hypertension and episodes of nervousness o excitaility
shodddert thedindean o thepossibility of famlid NEN2a o
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Fig. 1 : Evaluation of Solitary Thyroid Nodule

2b syndrone.

A nunber of features inthe history and physical exanmnati on

sigificatly influence the statisticd praohility of naligancy in

athradnodde factors favoring nalignant diagnosi s ind ude the

fdlowng : (8 Age younger than 20 years or d der than 70 years;

(b) Nl e sex; (c) Associated synptons of dysphagi a or dysphoni &

(d) Hstory of neck irradiation; (e) Aior history of thyroid

carcinon, (f) FHrm hard, or inmobile nodu e (g) Rresence of

cervi cal | ynphadenopet hy.

Fectors favoring benign diagnosi s include the fd lowng :

I Famly history of autoi mmune di sease (eg, Hashinoto' s
thyradtis)

I Family history of benign thyroid nodul e or goiter.

I Presence of thyroid hornonal
hypot hyroi di sm hypert hyr oi di sm)

dysfunction (eg,

I Pai n or tenderness associated wth nodul e
| Sof t,
I Mil ti nodul ar goiter wthout a domnant nodul e

Fhysical characteristics of athyrad nodd e are poor predictors
o mligacy. Bithnaigat adbengnsditary thyra d nodd es
can be soft o firm smaath or irregdar on exammation.  Hwvever,
incressed size of athyraid nodu e correlates wth increased risk
of nalignancy. Mreover, sizeis usedintunor staging and is
hdly pedctived atcone Fxaiontoa inaesond suround g
structures and the presence of pappall e | ynph nodes in the neck
aedsohdly suggestive of naligacy. \Wcd cord pardysisis
nat ardiddeindcaa o naligancy becaseit candsooccur in
beni gn d sorcers.

Mtabolic Rrofile and Qher Mrkers : Thyroid function tests
shou d be obtained as part of theinitid evduaion of sditary
thyrad nodu e, and findings are usually nornal in patients wth
thyroid cancer. Mtabadic evidence of hyperthyro dismis nore
commonl y associ ated wi th beni gn di sorders such as an
autononousl y functioning adenona or Hashinoto thyroiditis. A
strong associ ai on exi sts betveen Hshinato thyraditis ad prinary
thyroid ynphona. Masurenent of serumthyrogl obulin |evel s
is not recoomended in the eval uation of sditary thyroid nodu e
because it is dso eevated in benign thyroid dsorders.  Serum

snoot h, and nobi | e nodul e
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cacitonn and carcinoentryoni c atigen (B leves are usud |y
eevated in petients wth nedd lary thyraid carcinona.  Howvever,
serum@A level has lowspecificity intheinitia dagnosis of
nedual | ary thyroi d carci nona

Recently, DNAtesting has proven to be an effective nethod for
the diagnosis of MEN 2a and 2b syndrones. ret proto-oncogene
inthe paracentroneric reg on of the short armof chronasone 10
isthesite of ntationin 9%petients wth fanmlia nedulary
thyroi d carci nona and nedul | ary thyroi d carci nona associ at ed
wth MIN2a and 2b. Patients wth nedu |l ary thyroi d carci nona
shou d undergo drect DNA andl ysi s to i dentify possi bl e gernhi ne
ntations inthe ret proto-oncogene. Al fanly nenfers shoul d
udergo simlar testingif anre ntationisidatified Faly
neners wth the ret natati on shou d undergo geneti ¢ counsel i ng
and be inforned about prophyl actic thyroi dect ony.

| nagi ng

Utrasonography : Utrasonography is a safe and effecti ve net hod
of determining the size and the presence of solid or cystic
conponents within a thyroid nodule. H gh-resol ution
ul trasonogr aphy can be used to deternine the presence of
nonpal pabl e nodul es as snal | as Inmwthin the thyroid tissue.
Ufortunatey, nalignat thyrad nodd es canat be d fferentiated
frombengnthyrad nodd es by this tecmiqe  Itsmainind caios
are accurate neasurenent of size and as a guide for A\NAB

Fadi onucl i de inaging : The fact that nalignant thyroid tissue
concertrates | ess rad cective iod ne then nornal thyraid tissue is
being wilized inthis technique. Thyroid nodul es are further
classifiedinocdd varm adha accordngtotheir adlity to
accunnl ate the radicactive isatope. @l d nodu es are consi dered
hypof unctiona, whereas wvarmnodul es are nornal and hot nodul es
are hyperfuctiond. lodne | 123 and technetiumTc Pmare the
nost conmonl y used radi onucl i des for thyroid inaging. The
naj or lintation of thyroid radionuclide scanning has beenits
inability to distinguish between beni gn and nal i gnant thyroid
nodul es wth high accuracy. Qbher linntations of radi onuclide
scanning include an inability to delineate thyroid gland and
msintepretaion o the fuctiod status of thethyradnodde i f
normal fuctioning thyrad tissie overlies thecdd sditary thyrad
mdiea if thethydddadis asymetric. Therefae rad audice
scamingis not the nast accurate techni que to d stingui sh benign
fromnali gnant thyraid disorders.

Qher inagi ng techni ques : Gonputed t onography scanni ng and
nagneti c resonance imaging have a linited role in the
intidevdwtion o sditary thyadmodde Indcaios for these
inag ng techn ques incl ude suspected tracheal invd venent, e ther
by invasion or conpression, extension into the ned asti num or
recurent dsesse We d intravenoss iodnated cotrast agert in
conput ed t onogr aphy scanni ng nakes thyroi d scanni ng i npossi bl e
because of the iodre | ced

Invasi ve Arocedures : ANMB has becone the diagnostic tod of
cdacefa theintid evdwion o sditary thyrad nodd e because
o its accuracy, safety, and cost effectiveness. Athough need e
hi gosy can be parfarmed essily, hut comsistertly daxtaning adequeate
tissue and processi ng the speci nens to achi eve accurate
cytopthd ogcd interpretation requires experti se and experi ence.
Asatisfactory specinen shoud cotaina least 5o 6 groyps of
10-15 vel | -preserved cel|'s. FNMB speci nens are classified as
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naigat, bengn indetermrete (sulspcas fa fdlicda o Hrthe
cdl negdasn), o imsUficet fo dagosis. Qedl sesitivity,
specificity, ad accuracy of the AN'B techni que hes been reported
to be 83% 92% and 95% respectively.

Accuracy of ANMBis closely related to the histol ogic type of
thyrad cacinonathat isbengevduaed Dagosisis carect for
papi I lary thyroid carcinona in approxi nat el y 90- 100%o0f F\AB
speci nens ween corre aed wth the histd ogy of the find surgca
specinen.  Unhdi fferentiated (anapl astic) carcinona, nedul | ary
thyroid carcinona, and prinary thyroid | ynphona al so have
characteristic cytdogc features, wich ad correct dagosis in
approxi nat el y 90%of FNAB speci nens.

The nainlintation of ANBis the dfferentiaion of benign from
nal i gnant follicular neopl asns. FNMB speci nens of follicuar
neopl asns and Hirthle cells are conmonly interpreted as
indetermnate or suspicious. This has resulted in | ow A\AB
accuracy rates of approxinatel y 40%for follicuar carci nonas.
dagosis o fdlicdar cadnomdsoreqires theidatificaion o
cgeua ado vascda invesion, wichis not apossihbility wth
ANMB techni ques. Therefore, severa techniques inaddition to
F\MB has been devel oped to increase the accuracy of FNAB for
fdlicua carcinonas, includ ng i nmonocyt ochenistry techni ques,
large need e bigpsy, and intraoperaive frozen section ad ysis.
Thyroi d peroxi dase (TRQ i nmanocyt ochenistry with a nonocl onal
antibody terned MAb 47 has been reported to significantly
incresse the accracy of ANBin patients with fdlicdar lesios.
Large need e bi opsy can a so i ncrease the d agnosti ¢ accuracy of
ANB but it dsoincresses therisk of henatona, trached injury,
laryngeal nerve injury or injury to other neck structures, and
cutaneous i npl antation of nalignat cdls.

Managenent

Minagenent consi sts of observati on, | evothyroxi ne suppressi on
thergoy, or surgery. Ratients wth benign sditary thyraid nodd e
nay undergo observation or | evothyroxi ne suppressi on therapy as
theinitia treatnent nodality. Levothyroxineis typicaly
admnistered for 6-12 narths to determne i f the sditary thyraid
nodu e decresses insize. If the nodu e decreases in size after
treatnent wth levothyroxine, this nedicationis d scontinued,
wth folowup examnation of the thyrad nodu e in 3-6 nonths.
Hvever, if abengnsditary thyrodnoduieincressesinsize a
repeat trid of levothyroxine and repeat ANMB nay be ind cted.
Additionally, gronh of athyroid nodul e during | evot hyroxi ne
thergoy is astrogindcation far surgery.
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Thyroid module
History, physical examination, Low thyrotropin level
and serum thyrotropin test -
I

Normal or high

thyrotropin level graphy
Strong suspicion Clinical evaluation Functioning nodule

of cancer

Ultrasonographically Radioiodine: alternatives

Surgery guided FNAB include no treatment

surgery, ethanol injection
and laser treatment

(experimental)
Diagnostic results Nondiagnostic results

[ [ ]
| Malignant | |Suspici0us| | Benign| Repeat ultrasonographically

quided FNAB
[ Surgery | [ Surgery | [ Notreatment with clinical

follow-up; altenatives Nondiagnostic results
include surgery,

levothyroxine therapy, Suraer

ethanol injection, and
laser treatment
(experimental)

Fig.2 : Treatment plan of Thyroid nodule.

Solitary thyroid nodul es that are nalignant, suspicious, or
indetrnnate on ANMB requi re excisional hiopsy in the formof
thyroi dectony. Qnsiderabl e controversy exists regarding the
etat d sugey fa migat, sssgdaos, a indemete sditay
thyrad nodu es. Hwever, principle philosgphies invd ved inthe
argunents for either thyrad lobectony or tatd thyra dectony are
beyond the scope of this atide Atreatnet panis depcted as
aflovchart Fg2
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