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Is	thyroid	cancer	treatable.	Is	thyroid	cancer	carcinoma	in	situ.	Is	thyroid	cancer	survivable.	Is	thyroid	cancer	treated	with	chemo.
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clinical	endocrinologists,	American	College	of	of	and	Associazione	Medici	Endocrinologi	medical	guidelines	for	clinical	practice	for	the	diagnosis	and	management	of	thyroid	nodules-2016	update	[2].ACR	Thyroid	Imaging,	Reporting	and	Data	System	(TI-RADS):	white	paper	of	the	ACR	TI-RADS	Committee	[3].European	Thyroid	Association	guidelines
for	ultrasound	malignancy	risk	stratification	of	thyroid	nodules	in	adults:	The	EU-TIRADS	[4].This	chapter	thus	provides	a	comprehensive	coverage	of	the	topic	with	an	optimal	approach	in	management	of	a	thyroid	nodule.AdvertisementThyroid	nodules	are	a	common	finding	in	general	population.	This	is	likely	due	to	the	increased	use	of	diagnostic
imaging	for	purposes	unrelated	to	the	thyroid.	The	prevalence	of	thyroid	nodules	in	a	population	depends	on	the	screening	method	used	and	the	presence	of	risk	factors	for	nodule	development.	The	prevalence	of	thyroid	nodules	by	palpation	was	found	to	be	4.2%	in	a	population-based	study	in	Framingham.	The	prevalence	in	females	and	males	was
6.4	and	1.5%,	respectively	[5].	Clinically	nonpalpable	nodules	are	frequently	identified	on	ultrasonography	and	are	termed	¢Ã​Â​Âincidentalomas.¢Ã​Â​Â	The	prevalence	of	thyroid	nodules	as	detected	by	high	resolution	ultrasound	can	be	as	high	as	67%	[6].	The	prevalence	in	this	Californian	study	also	had	an	asymmetrical	distribution	with	72	and	41%
prevalence	in	females	and	males	respectively.	22%	patients	had	solitary	nodules,	whereas	45%	had	multiple	nodules.	In	another	Italian	study	by	Bartollota	et	al.,	the	prevalence	of	thyroid	nodules	by	ultrasonography	was	33.1%.	Thus	it	becomes	a	difficult	dilemma	on	what	to	do	with	incidentally	detected	thyroid	nodules	which	are	not	malignant	and
not	well-characterised.Also	the	number	of	detected	nodules	increases	with	age,	with	the	highest	prevalence	in	the	seventh	decade.	Autopsy	studies	provide	the	true	prevalence	of	the	incidence	in	a	population.	An	autopsy	study	in	Mayo	clinic	revealed	a	prevalence	of	around	50%	even	Patients	without	a	history	of	thyroid	disease	[7,	8].	this	makes	it
even	more	complicated	that	many	people	would	complete	their	useful	life	without	any	intervention	to	their	thyroid	nodules.	evaluation	the	prevalence	of	thyroid	nodules	is	4	times	more	common	in	women	than	in	males.	postulates	that	gender	disparity	occurs	secondary	to	the	influence	of	estrogen	and	progesterone,	as	demonstrated	by	increased	risk
associated	with	pregnancy	and	multiperity	[9.]	the	prevalence	of	thyroid	nodules	increases	with	age.	nodules	occur	most	commonly	in	areas	of	iodine	deficiency.	smoking	can	also	predispose	to	the	development	of	the	nodular	goiter.	this	may	occur	secondary	to	the	inhibition	of	the	capture	and	organization	of	iodine	by	the	thiocyanate,	which	is	derived
from	cyanide	in	cigarette	smoke,	imitating	the	iodine	deficiency	[10.]	has	also	been	shown	that	obesity	is	associated	with	increased	risk	of	goiter	and	nodules	of	the	thyroid	[11,	12.]	the	serum	IGF-1,	being	a	potent	mytogenic	factor,	was	postulated	to	be	associated	with	development.	a	positive	association	was	observed	between	serum	levels	of	IGF-1
and	the	prevalence	of	thyroid	nodules	in	males	in	a	volzke	et	al	study.	in	a	study	of	ying	jian	liu	et	al.,	the	serum	levels	of	IGF-1	were	not	significantly	different	in	patients	with	warm	nodules,	cystic	cold	nodules	and	solid	colds.	However,	in	the	analysis	of	subgroups,	patients	with	thyroid	adenoma	in	the	fna	were	presented	with	significantly	higher
serum	levels	of	igf1	compared	to	the	control	group	comprising	healthy	adults.	However,	this	association	was	demonstrated	in	a	study	of	hsiao	et	al.	[13,	14,	15.]	on	the	other	hand,	alcohol	intake	has	been	associated	with	a	decrease	in	the	prevalence	of	goiter	and	thyroid	nodules	[16].	thyroid	-autoimmune	diseases	are	commonly	associated	with
thyroid	nodules.	diseaseIt	is	associated	with	nodes	in	10	â	..	31%	of	patients.	In	a	Brazilian	study,	the	prevailing	of	the	grade	in	graves	,aeonpsyd	ekil	smotpmys	ot	gnidael	serutcurts	gniylrednu	fo	noisserpmoc	ni	tluser	nac	seludon	rule	,	eht	no	desab	smotpmys	evisserpmoc	ni	tluser	nac	seludon	dezis	tnacifingiS	.niap	htiw	detaicossa	fi	yllaicepse
,eludon	a	otni	egahrromeah	a	ro	ylwols	yrev	worg	seludon	tsoM	.gnillews	kcen	roiretna	sa	tneserp	nac	seludon	dioryhTtnemesitrevdA.seludon	dioryht	fo	ygoloiteA)kcen	dnaTPeh	Psamoneda	llec	elhtruHsamoneda	ralucillo	FstsyCsamoneda	diolloCsitidioryht	sotomihsaHsesuac	tnangilaMsesuac	ngineB.	,	and	,	:	;	;	;	;	;	;	;	;	;	;	;	;	;	;	;	;	;	;	;	;	;	;	;	;	;	;	;	;	;	;	;	;	;	;
;	;	;	;	;	;	;and	voice	hoarseness	with	compression	of	trachea,	esophagus	and	recurrent	laryngeal	nerves,	respectively.	The	patient	may	also	have	thyroid	dysfunction.	Younger	patients	with	adenoma	and	thyrotoxicosis	(toxic	adenoma)	tend	to	present	the	classic	symptoms	of	thyrotoxicosis,	such	as	nervousness,	weight	loss,	despite	increased	appetite,
tremors,	palpitations,	intolerance	to	heat	and	sweat.	On	the	other	hand,	thyrotoxicosis	in	the	elderly	may	present	non-specific	symptoms	such	as	anorexia,	atrial	fibrillation,	congestive	heart	failure	and	is	difficult	to	diagnose	due	to	the	lack	of	classic	symptoms.	A	hypothyroid	presentation	with	fatigue,	constipation	and	cold	intolerance	is	more
indicative	of	an	autoimmune	thyroiditis	diagnosis	in	patients	with	nodular	goiter.	Suspicious	findings	of	hyperthyroidism	or	hypothyroidism	should	be	actively	provoked	during	the	examination.	Size	of	the	gland	and	qualitative	and	quantitative	description	of	palpable	nodules	and	lymph	nodes	should	be	observed,	including	size,	sensitivity,	consistency
and	fixity	to	surrounding	anatomical	structures.	The	smaller	nodules	of	the	thyroid	70	years	Male	Gender	Increase	in	size/fast	growth	Compression	symptoms:	dysphagia,	fixed	voice	hoarseness	Childhood	Exposure	H/O	to	radiation	Thyroid	malignities	H/O	family,	MEN2,	polyposis	size	nodules	Paralysis	of	laicini	laicini	A	edadicilbuP	.edadingilam	arap
ocsir	ed	serotaF	setnatsid	sesats¡ÃteMlanoiger	aitaponedafniL	lacov	in	in	all	patients	presenting	with	a	thyroid	nodule	should	include	a	measurement	of	serum	TSH.	If	TSH	levels	are	low,	possibility	of	subclinical	or	overt	hyperthyroidism	should	be	considered.	Approximately	10%	of	solitary	nodules	can	be	associated	with	a	subnormal	TSH.
Multinodular	goitres,	on	the	other	hand,	are	frequently	associated	with	suppressed	TSH	due	to	development	of	autonomy	in	the	nodules.	Serum	free	T4	levels	and	T3	levels	should	be	obtained	for	documentation	of	hyperthyroidism;	the	latter	may	especially	be	obtained	in	areas	with	iodine	deficiency	due	to	preferential	secretion	of	T3	over	T4	in	these
circumstances.	Patients	with	a	thyroid	nodule	and	subnormal	TSH	can	be	taken	for	a	Nuclear	Thyroid	Scan	to	document	the	functional	status	of	the	nodule.In	patients	with	elevated	TSH,	anti-thyroid	peroxidase	(anti-TPO)	antibodies	may	be	measured	which	point	to	a	diagnosis	of	Hashimotos	thyroiditis.	However,	positive	anti-TPO	does	not	obviate	the
need	for	a	cytopathological	evaluation,	as	a	coexisting	malignancy	needs	to	be	ruled	out.	A	raised	or	even	a	normal	TSH	is	associated	with	an	increased	risk	of	malignancy,	as	well	as	a	more	advanced	stage	of	differentiated	thyroid	cancer	[23,	24].Thyroglobulin	(Tg)	is	a	storage	form	of	thyroid	hormones,	synthesised	by	thyroid	follicular	cells.	Serum	Tg
levels	are	elevated	in	many	benign	and	malignant	thyroid	disorders.	An	elevated	level	of	serum	Tg	cannot	differentiate	malignancy	in	a	thyroid	nodule	with	certainty.	Measurement	of	serum	thyroglobulin	has	a	role	in	postoperative	monitoring	for	residual,	recurrent	or	metastatic	disease	in	patients	with	differentiated	thyroid	cancers.Calcitonin	is
produced	by	the	parafollicular	C	cells	of	the	thyroid	gland	and	is	a	marker	for	medullary	thyroid	cancer	(MTC).	Basal	and	pentagastrin	stimulated	serum	calcitonin	has	a	role	in	early	diagnosis	as	well	as	post-operative	monitoring	of	patients	with	MTC.	Serum	calcitonin	is	measured	in	sacits​Ãretcarac	ed	o£Ãrdap	O	.siacivrec	sodonofnil	sod	sutats	e
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acig³Ãlotic	o£Ã§Ãailava	e	)ANF(	anif	ahluga	rop	o£Ã§Ãaripsa	A	gray	showed	a	lower	performance	compared	to	the	ultrasound	evaluation	of	the	gray	scale	for	differentiation	of	benign	and	malignant	nodules	of	the	thyroid	Guidelines	currently	do	not	recommend	universal	use	or	widespread	adoption	of	ultrasound	elastography	for	malignancy	risk
assessment.Since	ultrasound	is	operator	dependent	and	cannot	adequately	image	deep	anatomic	structures	and	those	acoustically	shadowed	by	bone	or	air,	preoperative	cross	sectional	imaging	like	CT/MRI	can	be	used	as	an	adjunct	in	patients	with	clinical	suspicion	of	advanced	disease,	like	patients	with	an	invasive	primary	tumour,	or	clinically
apparent	multiple	or	bulky	nodal	involvement.	These	modalities	permit	imaging	beyond	the	routine	cervical	regions	imaged	by	the	ultrasound,	like	infraclavicular,	retropharyngeal,	parapharyngeal	regions	and	the	mediastinum.	These	also	aid	in	preoperative	planning	to	accurately	delineate	the	inferior	border,	extent	of	laryngeal	tracheal,	oesophageal
or	vascular	involvement.Combined	ultrasound	and	CT	may	have	a	higher	sensitivity	for	macroscopic	nodal	metastasis	detection	preoperatively,	compared	to	ultrasound	alone	[33,	34].	Contrast	enhanced	CT	helps	in	the	accurate	delineation	of	the	primary	tumour	and	the	metastatic	disease	with	the	surrounding	areas.	There	exists	a	small	risk	of
precipitating	hyperthyroidism	due	to	iodine	content	in	the	contrast	agents.	Iodine	from	the	IV	contrast	agents	is	generally	cleared	within	4¢Ã​Â​Â8	weeks	of	the	scan,	as	assessed	by	the	urinary	iodine	levels	returning	to	baseline.	Hence	a	waiting	period	of	atleast	a	month	is	advisable	to	allow	urinary	iodine	levels	to	return	to	normal	before	moving
forward	to	the	use	of	diagnostic	or	therapeutic	radioiodine	post-operatively.	There	is	no	evidence	to	suggest	this	could	translate	into	adverse	outcome	for	thyroid	cancer	patients	currently	[31,	35].	MRI	is	prone	to	respiration	artefacts	and	can	be	more	difficult	to	interpret	by	surgeons	in	the	operating	room.Functional	imaging	with	18	F	¢Ã​Â​Â	FDG	PET
is	currently	not	recommended	routinely	prior	to	initial	surgery.	However,	it	has	been	widely	as	a	modality	to	detect	the	recurrence	of	differentiated	thyroid	cancer,	particularly	in	avid	disease	not	iodine.	Pet	avidity	has	also	shown	to	be	a	strong	predictor	of	poor	results	in	metastatic	thyroid	cancer	[31].	Atmospheric	scoring	systems	are	used	to	stratify
nodules	according	to	the	risk	of	malignancy	to	allow	centers	for	uniform	reports	and	reduce	interobserver	variability.	(ATA)	The	stratigraphic	risk	nodules	on	high	suspicion,	intermediate	suspicion,	low	suspicion,	very	low	suspicions	and	benign	categories	based	on	image	characteristics.	The	sonographic	characteristics	were	shown	in	Figure	1	and	the
cutoff	points	of	the	FNA	were	summarized	in	Table	3.	Stoographic	characteristics	of	thyroid	nodules	(adapted	from	the	ATA	guidelines	for	adult	patients	with	thyroid	nodules	and	differentiated	thyroid	cancer	[1]).	Patterltra-Sonography-Soundicated	risk	of	cutting	malignancy	(greater	dimension)	hypoechoic	nodule	of	suspicions	and	solid	hypoechoic
component	of	a	partially	cystic	nodule	with	one	or	more	of	the	following	margins	Irregulas	(compensation	of	chrolobulate	nounstration)	(with	septus,	with	small	suffocating	wools	by	small	1	¥	1	Suspect	-hypoechoic	solid	nodule	with	smooth	margins,	without	microcalcifications,	ethe	or	higher	than	the	wider	form	with	names	of	10%	or	hypereic,	or
hypereic	or	solid	hypereic,	or	cybzan	or	solid	hypereic.	Excentric	solid	areas,	without	microcalcification,	irregular	margin	or	and	or	higher	than	the	wider	form5	to	10%¥	1.5	cmvery	low	suspicion	of	postiform	or	partially	cystic	nodules,	without	any	of	the	sonographic	characteristics	described	as	low,	intermediate	or	suspicious	patterns	<	3	¥	2	cm/
obserographyand	Thyroid	FNA	cuts	in	adapted	from	the	Minutes	Guidelines	for	adult	patients	with	thinning	and	E	and	E	thyroid	thyroid	cancer	[1].Similar	to	Breast	reporting,	the	American	College	of	Radiologyhas	developed	a	reporting	system	for	thyroid	nodules	known	as	Thyroid	Imaging	Reporting	and	Data	System	(TIRADS)for	risk	stratification
based	on	points	assigned	for	composition,	echogenicity,	shape,	margin	and	echogenic	foci	in	the	nodule.	The	total	number	of	points	is	then	used	to	classify	a	nodule	into	benign	(TR1),	not	suspicious	(TR2),	mildly	suspicious	(TR3),	moderately	suspicious	(TR4),	and	highly	suspicious	(TR5)	categories.	This	system	was	proposed	in	a	study	by	Horvath	et
al.,	and	the	probability	of	malignancy	was	0,	3.4%,	14%	and	87%	in	categories	2,	3,	4	and	5	respectively	[36].	FNA	is	not	indicated	in	TR1	and	TR2	categories,	whereas	FNAC	is	advised	if	nodule	size	is	¢Ã​Â¥Â2.5,	¢Ã​Â¥Â1.5	and	¢Ã​Â¥Â	1	cm,	respectively,	in	TR3,	TR4	and	TR5	categories,	respectively.	The	details	of	the	scoring	system	are	shown	in
Figure	2	.The	ACR-TIRADS	scoring	system	of	reporting	for	thyroid	nodules	(reproduced	fromwww.acr.org).Patients	with	multiple	thyroid	nodules	¢Ã​Â¥Â1	cm	should	be	evaluated	similarly	as	delineated	above	for	patients	with	solitary	nodule.	Each	nodule	in	a	multinodular	gland	carries	an	independent	risk	of	malignancy,	and	FNA	should	be	done	in
sequentially	based	on	imaging	characteristics.	In	case	of	multiple	sonologically	similar	low	or	very	low	risk	pattern	nodules,	aspiration	can	be	done	in	the	largest	nodule	¢Ã​Â¥Â2	cm,	or	surveillance	can	be	continued	without	FNA.AdvertisementFNA	is	the	single	most	valuable,	cost	effective	and	accurate	method	in	the	evaluation	of	a	nodular	goitre.	It
has	demonstrated	a	sensitivity	and	specificity	of	65¢Ã​Â​Â98	and	72¢Ã​Â​Â100%,	respectively	[22].	The	use	of	FNA	results	in	fewer	surgeries,	reduced	cost	of	care,	while	improving	the	malignancy	yield	at	thyroidectomy	[37].	Selection	of	which	nodule	to	subject	to	FNA	is	crucial	for	optimum	yield	of	the	procedure.	This	is	based	on	the	sonographic
criteria	and	the	cut-offs	depending	on	which	guideline	follows.	The	FNA	is	done	as	an	outpatient	procedure	under	local	anesthesia	or	without	anesthesia.	€	23	“27	Guage	needles	are	used	to	obtain	samples	for	cytopathology.	For	nodes	with	a	high	probability	of	cytology	in	the	diagnosis	(>	25â	€	“50%	CASTIC	COMPONENT)	or	sampling	error	(palpate
differing	or	later	located),	ultrasound	-guided	FNA	is	preferred	[29].	To	address	the	variability	in	the	report	of	thyroid	cytopathology,	the	Bethesda	system	to	report	thyroid	cytopathology	was	introduced	in	2007.	The	cytological	adequacy	for	the	report	was	defined	as	a	presence	of	at	least	six	groups	of	follicular.	Well	visualized,	each	group	containing
at	least	10	well	-preserved	epithelial	squads	of	preference	in	a	slide.	The	Bethesda	System	recognizes	six	diagnosed	categories	and	provides	an	estimate	of	the	risk	of	a	concity	within	each	category,	which	was	summarized	in	Table	4.	Category	Diagnosis	Estimated	risk	of	malignancy	by	Bethesda	System,	%	Real	Risk	of	Malignity	in	surgically	excited,
%	(orange)	non	-diagnosed	or	dissatisfaction.	of	indeterminate	significance	or	follicular	neoplasms	(Aus/Flus)	5th	“14	ptc,	MTC	and	ATC	can	be	diagnosed	by	cytopathology	promaperative.	However,	cytopathology	can	not	differentiate	between	FTC	and	follicular	adenoma	as	histopathological	findings	from	vascular	and	capsular	invasion	distinguish
these	entities.	Advertising	FNA	Cames	can	also	be	investigated	for	molecular	markers,	mutations	and	rearrangements	to	assess	the	risk	of	malignancy,	prognostic	and	decide	additional	management	strategies	in	cases	of	indetermination	and	calcitonin	in	the	washout	fluid	from	FNA	of	cervical	lymph	nodes	can	serve	as	potential	markers	for	metastatic
well	differentiated	thyroid	carcinoma	and	MTC	respectively.	TG	levels	of	80	g	need	for	rapid	correction	of	the	thyroid	state	In	fact,	more	than	90%	of	the	detected	thyroid	nodules	do	not	need	any	intervention	because	they	do	not	have	ultrasound	resources	to	suggest	u	malignancy	because	they	are	cytologically	benign.	nodules	with	high	suspicion
pattern	in	ultrasound	can	be	followed	with	a	repeated	ultrasound	and	fna	within	12	months,	while	nodules	with	low	the	intermediate	suspicion	may	have	a	repeated	ultrasound	in	12-24	months.	if	the	sonographic	evidence	of	growth	>(20%	increase	in	at	least	two	dimensions	of	the	nodule,	with	a	minimum	increase	of	2	mm,	increase	in	volume	at	50)%
u	appearance	of	a	suspicious	sonographic	pattern,	the	fna	should	be	repeated	u	continued	monitoring	with	repeated	ultrasonography,	with	fna	repetition	in	case	of	continuous	growth.	nodules	with	very	low	suspicion	pattern	may	have	a	repeated	ultrasound	in	≥24	months	if	>1	cm,	the	rest	do	not	require	a	routine	sonographic	follow-up.	if	a	nodule
has	a	second	benign	cytology	in	the	ultrasonic	guided	repetition	fna,	then	ultrasound	surveillance	is	not	necessary.	surgery	can	be	considered	in	increasing	nodules	moc	moc	solud³Ãn	araP	.songineb	edi³Ãerit	ed	solud³Ãn	me	anixoritovel	ed	o£Ãsserpus	ed	aiparet	ad	lepap	muhnen	¡Ãh	o£ÃN	.acit©Ãmsoc	o£Ã§Ãapucoerp	uo	sovisserpmoc	samotnis	ed
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specificity,	80¢Ã​Â​Â95%	PPV	and	70¢Ã​Â​Â75%	NPV	in	this	subgroup.	On	the	other	hand,	GEC	testing	has	a	PPV	(76%)	similar	to	cytology,	and	a	NPV	of	85%,	hence	is	not	indicated	in	this	cytological	diagnosis.	Molecular	testing	may	be	done	if	expected	to	alter	the	surgical	decision	making.For	a	nodule	with	initial	non	diagnostic	cytology,	repeat	FNA
should	be	done	with	ultrasound	guidance,	and	with	on-site	cytological	evaluation	if	available.	If	the	results	are	repeatedly	non	diagnostic,	surgery	should	be	considered	for	histopathological	diagnosis	in	the	presence	of	clinical	and	sonographic	risk	factors	for	malignancy,	or	growth	of	the	nodule	>20%	in	two	dimensions	detected	during	ultrasound
surveillance.Surgical	management	in	cytologically	indeterminate	nodules	(AUS/FLUS,	FN/SFN,	SUSP)	can	be	either	hemithyroidectomy	or	near	total	or	total	thyroidectomy	based	on	clinical	risk	factors	(nodule	>4	cm,	family	history,	history	of	radiation)	and	findings	on	sonography,	cytology	and	molecular	testing.If	cytology	is	diagnostic	of	a	primary
thyroid	malignancy,	then	thyroid	surgery	is	the	treatment	of	choice.	The	choice	of	surgery	depends	on	the	stage	of	the	differentiated	thyroid	cancer.	In	tumours	¢Ã​Â¥Â4	cm,	or	with	gross	extrathyroidal	invasion	or	clinically	apparent	nodal	metastasis	or	distant	metastasis,	near	total	or	total	thyroidectomy	is	the	treatment	of	choice.	Therapeutic	central
compartment	neck	dissection	should	accompany	the	procedure	in	case	of	clinical	involvement	of	central	nodes.	Therapeutic	lateral	neck	compartmental	neck	dissection	should	be	undertaken	in	case	of	biopsy	proven	metastatic	lateral	cervical	lymphadenopathy.	Prophylactic	central	compartment	neck	dissection	can	be	considered	in	cases	of	papillary
thyroid	carcinoma	with	advanced	primary	tumour	(T3/T4),	or	clinically	involved	lateral	neck	nodes.For	thyroid	cancers	>1	cm	<	4	cm,	with	no	gross	extrathyroidal	invasion/nodal	or	distant	metastasis,	either	lobectomy	or	near-total/total	thyroidectomy	can	be	considered.	In	tumours	20%	increase	in	atleast	two	nodule	dimensions,	with	a	minimal
increase	of	2	mm,	increase	in	volume	by	50%)	before	24¢Ã​Â​Â26	weeks	of	gestation,	or	if	ultrasound	reveals	cervical	nodes	suspicious	of	metastatic	disease.	The	surgery	should	be	carried	out	in	second	trimester	before	24	weeks	to	minimise	the	risk	of	miscarriage.	If	the	disease	remains	stable	by	mid	gestation,	or	,NF	relsseT	.3936-226:)5(22;6102
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