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A thyroid nodule can be simply defined as a neck lump in the

location of the thyroid gland that moves with the gland upon

swallowing. Only tracheal sarcomas, parathyroid carcinomas and

abnormal lymph nodes adherent to the thyroid gland can be
mistaken for a thyroid nodule on physical examination, and these
are uncommon. But because not every palpable thyroid lump
proves to be a discrete lesion, a thyroid nodule is more accurately
defined as a discrete intrathyroid lesion that is radiographically

distinct from its surrounding thyroid parenchyma.
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Thyroid nodular disease is common in clinical practice and is more common among females. Its

prevalence largely depends on the population being evaluated and the detection method used. In

adults, the prevalence of palpable thyroid nodules is around 5%, whereas the prevalence of non-
palpable ones (incidentally discovered on imaging studies) is much higher; a prevalence as high
as 76% has been reported with the use of high resolution ultrasonography. The most important
aspect of thyroid nodular disease is its nature. The risk of malignancy per patient is equal for
both palpable and non-palpable nodules. It is relatively low in adults (5%-15%), however, it is far

greater in children (25%).

Prepee Def . ol Toaed vechde:-
Sonos(“QFhl'chj or ull-rqsonm&m?\q Jdisecete (\oolu\.e locabked uut'lr\/\\'r\ the TK‘&:(J Pqﬁﬂf\(lkew\q

/



adsie S o Liida Baaly Jousi adnie S b cdguns thyroid nodule aasic clgay ol i)l o]

.dominant nodule L = qigl 51 ST (5SS agio Bung ST (Jgas8 8ac Lads Multinodular Goiter (MNG)

The most common palpable thyroid nodule is the
prominent/dominant nodule of multinodular goiter (MNG). A
true solitary nodule is less common. A true solitary thyroid
nodule represents an adenoma in 80% of cases with the most
common adenoma being a follicular adenoma, a carcinoma in
10% of cases and a benign condition in the remaining 10% of
cases. Benign conditions include a colloid nodule/cyst, O
thyroiditis and fibrosis.




Factors that increase the likelihood of a thyroid nodule being malignant include:

=
1. Male sex. Despite thyroid nodular disease and cancer being more common in females; a thyroid nodule in a male is more likely to be

malignant.

e
e 2. The extremes of age. The likelihood of malignancy is higher in nodules found in patients younger than 20 years or older than 60 years than

those found in patients between 20 and 60 years of age.

3. Atrue solitary nodule as opposed to the dominant nodule of MNG. In patients with multiple nodules, the cancer rate per nodule decreases
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in a manner proportional to the number of nodules present. However, the overall cancer rate per patient is equal to that of patients with a

solitary nodule (5%-15%). In other words, the likelihood of cancer per patient is independent of the number of nodules present. This

(G
»‘; contradicts the commonly held belief that the presence of multiple nodules reduces the likelihood of
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— 4. Fixation. The only physical characteristic of a thyroid nodule indicative of malignancy is fixation.

v
T 5. Rapid/substantial growth. Although growth is the natural history of both benign and malignant nodules. Rapid growth is in favor of the

latter, particularly anaplastic carcinoma.
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6. Associated cervical lymphadenopathy.

*x _
7. Hoarseness of voice (dysphonia), particularly in case of a small lesion\{ €<« ek < ﬂgwpol AU gt

ax Classic (3B tactoc:

— 8. History of radiation exposure, (ionizing radiation but not diagnostic or cosmic radiation), particularly as a child. History of radiation
C x-fg

exposure has a therapeutic implication as well when considering the extent of surgery in the setting of thyroid nodular disease and/or

differentiated thyroid cancer; since the entire thyroid gland was certainly exposed to the radiation, a total thyroidectomy should be performed.

+
- 9. A background of Hashimoto's thyroiditis. A nodule appearing in a patient with Hashimoto's thyroiditis could be a lymphoma or a PTC/.)
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—  10. A cold (non-functioning) nodule as opposed to a hot (hyperfunctioning) or a warm (normally functioning) one. Caccinown
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 11. Personal and/or family history of thyroid cancer or a thyroid cancer syndrome.

-
— 12. Obesity. Obesity is an independent risk factor for thyroid cancer. However, the potential mechanisms underlying the association between

BMI and thyroid cancer require further study. This association has considerable public health implications especially that the prevalence of
obesity is markedly increasing worldwide.
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Diagnostic evaluation of a thyroid nodule

The first step|in approaching a patient with a thyroid nodule is to assess the functional status of the thyroid gland by

performing a thyroid function test (TFT). Only hyperthyroid patients (low TSH) require a tWto assess the functional

status of the nodule itself. If the thyroid scan reveals a hot nodule then thls is almost invariably benign. It is typically a solitary
toxic adenoma that should be treated by thyroid lobectomy; fine needle asplratlon with cytopathologic analysis (FNAC) would /

not be useful. Ultrasound (US) and FNAC are indicated in éuothyroid and hypothyroid patients. In these patients there is no

added benefit of assessing the functional status of the nodule itself. Therefore, a thyroid scan should not be performed routinely

N\

to evaluate the functional status of a thyroid nodule[in the era of US and FNAC. Routine measurement of serum thyroglobulin

(TG) is not part of the initial diagnostic evaluation of a thyroid nodule as it lacks specificity for thyroid cancer (elevated in most

thyroid disease). However, measuring serum levels of calcitonin may be useful.[It may help detect medullary thyroid carcinoma
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ATA guidelines:

Algorithm for the evaluation of patients with one or more
thyroid nodules:

Revised American Thyroid Association Management WORKUP OF THYROID NODULE
Guidelines for Patients with Thyroid Nodules DETECTED BY PALPATION OR IMAGING

and Differentiated Thyroid Cancer

Initially published in 2006
(revised in 2009, new revision
expected in 2015)

Hy 3
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ATA guidelines provide
comprehensive approachto
thyroid nodules.

Cooper DS, Doherty GM, Haugen BR, Kloos RT, Lee SL, MandelSJ, Mazzaferri EL, Mciver B,
Revised American Thyroid Assodation management guidelines for patients with thyroid nodules and differentiated ﬂzyro:d cancer. American Thyroid Assoaatzon (ATA)
Guidelines Taskforce on Thyroid Nodules and Differentiated Thyroid Cancer .Thyroid. 2009 Nov;19(11):1167-214.
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Table 1. The Bethesda system for reporting thyroid cytopathology- diagnostic categories

I. Nondiagnostic or unsatisfactory ned skp—> Repea) FVAC with U gquiddnce

I1. Benign (Colleid nodule , Hy@id}is) o ~ — Follow up

II1. Atypia of undetermined significance or follicular lesion of undetermined significance
ANep} Glep—> Repeaf Fn A

IV. Follicular neoplasm or suspicious for a follicular neoplasm ( {_/l\ 6— NAGC 5 do sulyic o

- P_:!‘gm«.&_ ?
V)

V. Suspicious for malignancy S Y (76(6 Hiskly L

I. Malignant




Bethesda diagnostic category
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Risk of malignancy

Usual management
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Cyst fluid only
Virtually acellular specimen
Other [obscuring blood, cdotting artifact, etc.)

156 to 456

Repeat FNA with

ultrasound guidancs

Benign 5

97- 99 7

Consistentwith 2 benign follicular nodule [(includes
adenomatoid nodule, colloid nodule, 2tc.)
Consistentwith lymphocoytic [Hashimoto) thyroiditisin the
proper clinical context

Consistentwith granulomatous [subacute) thyroiditis
Other

0% to 3%

Clinicalfollow-up
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Atypiaof undetermined
significance orfollicular lesion
of undetermined significance

5% to 15%

Repeat FNA

Follicular neoplasm or
suspicious for a follicular

neoplasm

Specify if Hurthle cell [oncocytic) type

15% to 303

Surgical lobectomy

Suspicious formalignancy

Suspicious for papillary carcinoma
Suspicious for medullarycarcdnoma
Suspicious for metastatic carcinoma
Suspicious for lymphoma

Other

60% to 75%

Near-total —
thyroidectomy or
surgical lobectomy

Papillary thyroid carcinoma

Poorly differentiatad carcinoms=a
Medullarythyroid carcinoma
Undifferentiataed (a2naplastic) carcinoma
Squamouscellcarcdnoma

Carcinoma with mixed features (spacify)
Metastatic carcinoma

Non-Hodgkin lymphoma

Other

97% to 99%

—

Near-total

thyroidectomy
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Thyroid carcinomas are classified according|to their cell of origin into those of

follicular cell orlgln (95%)] and those of parafollicular cell origin The former ( Yog';g%:j
include: paplllary, folllcular Hiirthle cell, insular, large cell and anaplastlc
Py T CA TN\ Iy

carcinomas. The latter include medullary carcinomas. Thyroid carcinomas of
follicular cell origin are in turn classified accordlng to their degree of

differentiation into v:’fell poL(;rly and undifferentiated lesions. Together poorly and
undifferentiated cancers account for 2% to 5% of all cancers of follicular cell

origin. These may arise de novo or as a result of progression (dedifferentiation) of
NN
well differentiated tumors.
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Thyroid carcinomas of follicular cell origin

Papillary carcinoma
Follicular carcinoma Well differentiated
Hirthle cell carcinoma

Insular carcinoma 7/,
Large cell carcinoma Poorly differentiated

Anaplastic carcinoma Undifferentiated
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PTC is the most common but least aggressive carcinoma of the thyroid gland. It is more common

in iodine sufficient areas of the world and is the thyroid cancer that most strongly correlates with

radiation exposure. The Chernobyl disaster (the worst nuclear power plant accident in history,

1986) was followed by an increase in the incidence of thyroid cancer in the areas exposed to high

levels of fall out. The tumors discovered were virtually all of the papillary carcinoma type. The
mean age at presentation is between 30 and 40 years. It is also the most common thyroid cancer

in children.

PTC is multicenteric in up to 80% of cases. Multicentricity, however, does not adversely affect

prognosis. It only influences the rationale behind a total thyroidectomy in case of PTC. Spread is

typically lymphatic rather than hematogenous. Children are more likely to be node positive than

adults. Yet, unlike other epithelial cancers lymphatic spread in PTC does not seem to adversely

cause-specific mortality. The most common site of hematogenous spread, if it occurs, is the lungs.

~



PTC was so called as it was originally described with a papillary growth pattern. It

can, however, have a mixed papillary and follicular growth pattern (the papillary-
follicular variant) or even an exclusive follicular growth pattern. Therefore, the
diagnosis of PTC is based on the nuclear features of neoplastic cells rather than
architectural features. The follicular variant of PTC is its most common histological

/- variant. Other histological variants of PTC include: the oncocytic, the diffuse

.

sclerosing, the columnar cell and the tall cell variants. The tall cell variant is very /
rare but is the most aggressive variant. It was so called as the height of the malignant
cell is three times its width.
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aaladl 3,4l olsyd FNA (Fine Needle Aspiration) sass o

Features of malignant cells in PTC on FNA include: ol ol J<ss asiay jaiisill Papillary thyroid carcinoma
LS sledle (oa9 <nuclear features I

1. Optically clear nuclei. The nuclei of malignant cells contain finely dispersed chromatin,
therefore, appear empty and are called "optically clear nuclei*. These are often referred to as
"orphan Annie eye nuclei" due to their resemblance to the eyes of little orphan Annie (a daily

: SN : : : Sinsay pels U rilag, S auish ey Tl SIS (05 3153
American comic strip popular in the period of 1894-1968). Orphan Annle 96 Ladl ot vl lig] wilih spas colrid
aal e sl A I Lean sl foae ity LIS Y nuclei

%-2. Nuclear crowding/overlap o]

%-3. Intranuclear cytoplasmic inclusions. These are characteristic of PTC but may also be seen in
medullary therid carcinoma cdlal Taa 458 Lo)le sla 3Ll Jals inclusion @ Spiiid Blall JANS a3dginadl e eda Usia® (o8 sras (s
; .medullary carcinoma Jis Lili ¢ lsif o (UsT JSi) el oSas LY specific %100 Lio LSI PTC

% 4. Nuclear envelope irregularities/nuclear grooves. These represent infoldings of the nuclear

envelope created by adherence of chromatin to the nuclear envelop. o= %=1 (grooves) sl Jalo 352 sf bshsrGe 8
s Sleg <IN LLS,) s nuclear membrane 4 folding

){rS. Psammoma bodies. Represent calcified clumps of malignant cells, = &Y' s & grooves + C'e{" ":JCL':i w:TLCL
Sl I
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The figure demonstrates two important features of papillary thyroid
carcinoma: optically clear nuclei and nuclear crowding.
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Papillary thyroid carcinoma (Intranuclear cytoplasmic inclusions)



Papillary thyroid carcinoma: a. Nuclear groove (blue arrow). b. Psammoma body.
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Papillary microcarcinoma

Papillary microcarcinoma is papillary carcinoma that is equal to or less than 1cm in size. It is
typically discovered incidentally in a surgical specimen (such a thyroid lobe following total
thyroid lobectomy performed for some other indication) or while performing a thyroid
ultrasound exploration. Papillary microcarcinoma despite being malignant by definition does
not have a malignant behavior. Therefore, its treatment is not similar to that of papillary
‘carcinoma. Total thyroid lobectomy is considered sufficient if the lesion is single, low risk and
there is no history of radiation exposure.*Conservative management (observation) has been

recently recommended by some; further proof of its indolent nature.

——> The 10 year survival rate of papillary microcarcinoma is 100%.




Follicular thyroid carcinoma (FTCﬂ Follicalar osyin @< PTC € b =bes ()

FTC is the second most common thyroid cancer. It is more common in iodine deficient areas of
the world with the mean age at presentation being 50 years. Supplementing diet with iodine has
decreased the incidence of FTC and has relatively increased the incidence of PTC, FTC is the
thyroid cancer most commonly associated with MNG and is rarely associated with radiation

cxposure.
P ( PTcC Jt o—SNe

FTC is usually solitary (unifocal). Spread is typically hematogenous with the most common site

of distant spread being bone followed by the lungs. Lymphatic spread is seen in < 10% of cases.
FTCs are typically non-functional. Less than 1% are hyperfunctional. L
e dicency 1 k.- N

Associated with MNG
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The diagnosis of FTC is based on demonstrating capsular and/or vascular invasion on histopathologic nolr ENAC
examination of a surgically resected specimen. The distinction between follicular adenoma and carcinoma
cannot be made on the basis of cytomorphology.

Therefore, a good strategy in a patient with a FNA consistent with a follicular neoplasm is to go in one of two
WayS. F- ;

}“he first is to perform at least a total thyroid lobectomy and wait for the result permanent pathology.

“The second is to perform a total thyroidectomy from the start in patients with a history of radiation exposure or /
contralateral nodular disease.

In the former situation, if permanent pathology reveals a follicular carcinoma then completion thyroidectomy
should be performed preferably within a week from the initial operation or three months later not to fall in the

period of maximal scarring. Delaying completion thyroidectomy beyond six\m(mt-l-s\wfthe initial operation has

been demonstrated to be detrimental. e syl el ol —> maximal SCArFing i s criills s o
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Occasionally, histopathologic examination may demonstrate capsular invasion

without vascular invasion. This variant of FTC is known as minimally invasive

FTC. As with papillary microcarcinoma minimally invasive FTC despite being
malignant by definition does not have malignant behavior. Total thyroid

lobectomy is, therefore, considered sufficient with no need for completion
thyroidectomy, radioactive iodine ablation or TSH suppression. /

The overall 10 year survival rate of invasive FTC is 85%.
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Approach to nodular
thyroid disease

Dr Sohail Bakkar MD, Ph D
Asst. Prof. Endocrine & General Surgery (Hashemite University)



Approaching a patient with a thyroid lump
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wﬁcaﬁon of thyroid diseases

> @ Enlargement of the gland
» Goiters <—
= Tumors
T e Hyperthyroidism
= Graves disease <
= [oxic multinodular goiter <—
= Joxic adenoma &—
e Hypothyroidism
= Hashimoto thyroiditis <«—
= Suabcute thyroiditis <—
= Riedel thyroiditis <
= Congenital “Cretinism” <«




* TWo main concerns:

j [Fenign
1. Nature 1 mekignast

2. Compressive symptoms




* 90%-95% Benign nodules; most commonly
hyperplastic nodule, adenoma, cyst

* 5% - 10% Malignant (PTC, FTC, MTC, ATC,
Lymphoma)

PTC: most common & least aggressive

ATC: least common but most aggressive
A na P lasVie



History & Physical exam
TSH level

TSH High or normal

! [

Scintigraphy

Cold nodule

Figure 1. Initial diagnostic evaluation of a patient with a thyroid nodule.




Neck US i1s an essential component of the diagnostic evaluation of nodular thyroid disease. It 1s easily performed,

non-invasive, fast, not costly, and highly sensitive for thyroid nodules. It is more reliable than physical examination

and provides valuable information that could considerably influence management decisions




FUS features considered highly suspicious for malignancy include:
Irregular margins, Taller-than-wide shape, and the presence of
microcalcification
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FNAC 1s the gold standard modality for determining the nature of a thyroid nodule. It 1s simple, safe and cost-

effective. Procedure related complications. such as pain or hematoma. are uncommon and usually minor.




Table The Bethesda system for reporting thyroid cytopathology (BSRTC): diagnostic category, implied
risk of malignancy (ROM), and recommended clinical management

Diagnostic category ; Recommendation

I | 1-4° Repeat FNAC with ultrasound guidance
Clinical and sonographic follow-up
Repeat FNAC

Lobectomy

Near-total thyroidectomy or lobectom}l

Near-total thyroidectomy
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MEN sy nd FOME__ Autosomal dominant

3P

MEN1 i
Pituitary ———4
adenoma

Parathyroid +-
hyperplasia

Pancreatic
tumors

i Parathyroid
hyperplasia |||

2P 1M
MEN 2A

Medullary
thyroid
carcinoma

Pheo-
chromo-
cytoma

iP 2M
' MEN 2B

| Mucosal
'neuromas

'Marfanoid

\ |body

'habitus

' |Medullary

'thyroid
|carcinoma

Pheo-
\chromo-
‘cytoma

 Germline mFadion

MEN I (3 Ps)
-Pituitary,
-Parathyroid,
-Pancreatic

MEN 2A (1M,2Ps)
-MTC
-Pheochromocytoma
-Parathyroid

MEN 2B (2Ms,1P)
-MTC,

-Marfanoid
habitus/Mucosal
neuroma
-Pheochromocytoma
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aka “WERMER’s SY]

Hyperparathyroidism (most
common endocrinopathy;

0.25%

prevalence (random

but mostly asymptomatic) post-mortem
| ' studies)
Parathyroxd
h |
g All age groups
Range: 5-81years

5th decade

Majority of the dev’t of
chinical and biochemical
manifestations
Pancreatic Endocrine Neoplasm (PEN) 24 most -
common endocrinopathy 50% probabi 'ﬂv of
Most common PEN is Non-functional PEN death by 50 years
Most common functional is Gastrinoma followed by Absence of trestment=
Insulinoma earber mortality
(Most common manifestation of MEN I is PUD- ZES)
MEN I: mutation in a tumor suppressor gene (Menin) located on Ch. 11 (loss of Malignant tumor:
li;l/inc:mn mutath'ItL it t : lacti foll d by GH-ad Lsaul cause of dasth
oSt common pitulitary tumor: proiactunoma, ioltlowe Y -adenoma Often fram a pancreatic NET ar

Prolactinoma (women: galactorrhea & amenorrhea) (men: hypogonadism) foregut carcinoid




MEN 2B 3 Clinical
Variants

Mucosal
neuromas

Marfanoid

Mega Colon
Hirschsprung §

MEN 2B
or MEN 3

Pheochromocytomas

40-50% -

——

Medullary Thyroid Carcinoma Pheochromocytomas Mutation in a proto-oncogene gene
O the most common feature of [ 5ccyr in >50% of patients with on Ch. 10 (RET gene); gain of
MEN 2A and MEN 2B and occurs MEN 2A and MEN 2B function mutation
in almost all affected individuals major cause of morbidity and

Most common cause of death martality



MEN II b




