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Thyroid nodules: diagnosis and management
Rosemary Wong1, Stephen G Farrell2,3, Mathis Grossmann2,4
Summary
hyroid nodules present a common clinical problem.
Palpable nodules are present in about 5%of the population,
 � Thyroid nodules are common. Their importance lies in the

need to assess thyroid function, degree of and future risk
of mass effect, and exclude thyroid cancer, which occurs in
7e15% of thyroid nodules.

� There are four key components to thyroid nodule assessment:
clinical history and examination, serum thyroid stimulating
hormone (TSH) measurement, ultrasound and, if indicated,
fine-needle aspiration (FNA).

� If the serum TSH is suppressed, a thyroid scan with 99Tc can
distinguish between a solitary hot nodule, a toxic
multinodular goitre or, less commonly, thyroiditis or Graves’
disease within a coexisting nodular thyroid. Scintigraphically
cold nodules are evaluated in the same way as in the setting
of normal or elevated serum TSH levels.

� Thyroid ultrasonography should be performed only for
palpable goitre and thyroid nodules and by specialists with
expertise in thyroid sonography.

� Routine thyroid cancer screening is not recommended, except
in high risk individuals, as the detection of early thyroid cancer
has not been shown to improve survival.

� FNA may be performed for nodules � 1.0 cm depending on
clinical and sonographic risk factors for thyroid cancer.

� FNA specimens should be read by an experienced
cytopathologist and be reported according to the Bethesda
Classification System.

� Molecular analysis of indeterminate FNA samples has
potential to better discriminate benign from malignant
nodules and thus guide management.

� Surgery is indicated for FNA findings of malignancy or
indeterminate cytology when there is a high risk clinical
context. Surgery may also be indicated for suspicion of
malignancy; larger nodules, especially with symptoms of
mass effect; and in some patients with thyrotoxicosis.
T and are noted incidentally on ultrasound in up to 70% of
people, with increased prevalence in older patients.1,2 Thyroid
nodules detected incidentally during positron emission tomogra-
phy scanning have a 35% probability of being malignant.3 The
importance of thyroid nodules lies in the need to assess for thyroid
function, local neck symptoms and malignancy.

This review is based on original research articles, authoritative
reviews and societal guidelines published in peer-reviewed jour-
nals indexed in the PubMed database from 1970 to February 2016,
using the search terms “thyroid nodule”, “thyroid cancer”, “thy-
roid ultrasound” and “thyroid fine-needle aspiration (FNA)”.

Despite the fact that thyroid nodules are very common, there is a
paucity of randomised controlled clinical trial data to guide clinical
decision making, in part due to the usually good prognosis of
thyroid cancer. Instead, recommendations in societal guidelines
such as those from the American Thyroid Association (ATA) are
largely based on observational studies and expert opinion.4

The majority of thyroid nodules derive from thyroid follicular
cells. Benign follicular nodules, either solitary or as part of a
multinodular goitre, are the most common mass lesions. Thyroid
cancer occurs in 7e15% of thyroid nodules. Factors that increase
the risk of malignancy are shown in Box 1.4 Papillary and follic-
ular (including Hürthle) thyroid cancer represent about 85% and
12% of thyroid cancers, respectively. Rarer cancers are medullary
thyroid cancer (2%) and anaplastic thyroid cancer (< 1%). Overall,
thyroid cancer carries an excellent prognosis with a 5-year overall
survival rate of 96.1%, and 98.2% for those patients who have
survived one year after diagnosis.5 This good prognosis is largely
driven by papillary thyroid carcinoma, with less favourable 5-
year survival rates for follicular thyroid carcinoma and other
thyroid cancers.6

Thyroid nodules may also coexist in conditions such as subacute
thyroiditis, chronic lymphocytic thyroiditis and Graves’ disease.
Conditions such as infiltrative disorders, lymphoma, a metastatic
tumour (renal and lung are the most common), lipoma or para-
ganglioma can also result in a thyroid nodule.7 Thyroid nodules
can grow irrespective of whether they are benign or malignant.
While growth of benign nodules is accepted, the rate of growth of
thyroid nodules may help to differentiate benign from malignant
nodules. A recent prospective, 21-month cohort study of 126 ma-
lignant nodules and 1363 benign nodules � 1.0 cm showed that
malignant nodules grew (defined as a > 20% increase in two or
more nodule dimensions) in 25.4% of cases, compared with
14.2% of benign nodules (P < 0.001).8 In a prospective study of 992
patients who had benign FNA followed for 5 years, 15% had an
increase in nodule size (mean change in largest diameter, 4.9 mm),
and 19% had a decrease in nodule size. During follow-up, thyroid
cancerwas identified in onlyfive (0.3%) nodules, ofwhich only two
had increased in size.9

The role for thyroid cancer screening in the general population is
debated.10 The United States Preventive Services Task Force
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recommends against thyroid cancer screening in asymptomatic
adults, except for high risk individuals, such as those with a
history of radiation exposure in childhood or adolescence or with
inherited genetic syndromes associated with thyroid cancer.11

Therefore, thyroid ultrasound should generally only be per-
formed in patients with a palpable goitre, thyroid nodule or
cervical lymphadenopathy.

The main challenge in managing thyroid nodules is to identify
those that are malignant, while avoiding inappropriate excess
use of thyroid sonography, FNA and surgery. Achieving this
balance should be considered in the context of recent evidence
from the US, the United Kingdom and Australia, suggesting
that the increased incidence of thyroid cancer over the past
three decades is not purely due to overdiagnosis but also to a
true increase in its incidence.12-14 Reasons for this greater
incidence may include increased exposure to potentially
modifiable factors, including obesity and environmental in-
fluences other than the known effect of ionising radiation, such
as chemical exposures.15
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1 Factors predicting increased nodular risk of malignancy

History � Childhood head and neck irradiation

� Whole body irradiation for bone marrow
transplantation

� Fallout from ionising radiation

� Other radiation exposure (eg, treatment of acne,
birthmarks, occupational)

� Family history of thyroid cancer in a first degree
relative, or thyroid cancer syndrome (eg, Cowden
syndrome, Carney complex, multiple endocrine
neoplasia type 2, Werner syndrome, familial
polyposis)

� Enlarging nodule or rapid nodule growth

� Male sex

� Age < 20 and > 70 years

Examination � Cervical lymphadenopathy

� Hoarseness

� Craggy, hard nodule

� Nodule fixed to surrounding tissue

Investigations � TSH upper normal elevated

� Ultrasound features: predominantly solid,
hypoechoic, taller than wide, microcalcifications,
irregular margins, suspicious lymphadenopathy,
increased vascularity, > 4.0 cm

� Thyroid scan with 99Tc: not hot

� PET scan: positive

� Serum calcitonin: > 50e100 pg/mL

PET ¼ positron emission tomography. TSH ¼ thyroid stimulating hormone. u
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Approach to thyroid nodules

History and physical examination
Neck examination including palpation of the thyroid and cervical
lymphnodes should be part of the routine physical examination. In
patients with thyroid nodules, history and physical examination
should include assessing risk factors for malignancy (Box 1); for
example, exposure to therapeutic irradiation or ionising irradiation
in childhood or adolescencemarkedly increases the risk for thyroid
cancer.16-18

Most typically, thyroid cancer presents as a painless nodule. The
patient may not be aware of its growth pattern. Recent rapid
growth of a thyroid nodule may indicate aggressive cancer and
can be associated with pain. This scenario needs to be differenti-
ated from subacute nodular thyroiditis, which is commonly
associated with systemic features. Sudden enlargement, espe-
cially if accompanied by sudden onset of pain, suggests hae-
morrhage into a nodule. This is rarely associated with
malignancy. Hoarseness suggests infiltration of the recurrent
laryngeal nerve by thyroid cancer. Features of dysphagia; neck
discomfort in certain positions, such as recumbency at night; and,
rarely, dyspnoea or wheeze, may be the result of mass effect by a
large goitre.1 Symptoms of hyperthyroidism or hypothyroidism
should be sought.

Physical examination of the neck involves characterisation of the
thyroid nodules for size, location and texture. Evidence of nodule
firmness, fixation, dysphonia and cervical lymphadenopathy
suggest malignancy. More commonly however, thyroid cancer
does not manifest overtly malignant clinical features.1
Autoimmune thyroiditis may present as bilateral, firm, sometimes
tender goitre with or without nodularity. A hallmark of subacute
thyroiditis is a unilateral or bilateral firm tender thyroid that may
be accompanied by fever.19 If a goitre is present or the history
suggests amass effect, check for tracheal deviation and percuss for
subclavicular dullness, although these signs are notwell validated.
A predominantly intrathoracic goitre may be difficult to detect,
even if large; the Pemberton manoeuvre should be performed to
assess for thoracic inlet obstruction,which is often an indication for
thyroidectomy.20 Signs of hyperthyroidism and hypothyroidism
should be evaluated.
Laboratory tests
Serum thyroid stimulating hormone (TSH) should be measured in
all patients with a thyroid nodule (Box 2). Most individuals will
have a normal TSH level; a low or suppressed TSH level may
suggest a hyperfunctioning nodule or a toxic goitre, and free
thyroxine (fT4) and/or free triiodothyronine (fT3) levels should be
measured. Uncommonly, Graves’ disease can occur in the context
of a multinodular goitre. A persistently suppressed TSH with
normal fT4 and fT3 levels defines subclinical hyperthyroidism— a
condition associatedwith an increased risk of atrial fibrillation and
bone loss, particularly in postmenopausal women,4 and of devel-
oping overt thyrotoxicosis, especially when exposed to excess
iodine, such as iodinated contrast.4

Hashimoto thyroiditis, which can present with a transient hyper-
thyroid phase, is the usual cause of elevated TSH or hypothy-
roidism. TSH elevation or TSHwithin the upper normal range has
been reported to be associatedwith an increased risk ofmalignancy
within a thyroid nodule.21,22

Measurement of TSH receptor antibody or thyroperoxidase anti-
body is not indicated unless autoimmune thyroid disease is sus-
pected.2 Routine serum calcitonin measurement is not
recommended, except for familymemberswithmultiple endocrine
neoplasia syndrome type 2 and patients with suspicious imaging
and cytology not consistent with papillary thyroid carcinoma.4,23
Imaging studies
All patients with palpable thyroid nodules or nodules detected
by other imaging modalities should have a thyroid ultrasound
performed by a specialist with expertise in thyroid sonography.
A thyroid ultrasound (Box 3) allows documentation of thyroid
size, location and characteristics of individual nodules and
commonly detects additional nodules not apparent on physical
examination. Nodular characteristics suspicious for malignancy
include being solid or predominantly solid, taller than wide,
hypoechogenicity, irregular margins, microcalcifications, absent
halo and increased vascularity.24-26 Nodules are very likely to
be benign if they are purely cystic, have typical colloid echoes of
ring down or comet tail artefact or are spongiform (multicystic
components occupy > 50% of nodule volume).25,27 Based on
these characteristics, the ATA4 classifies nodules into risk cate-
gories to aid in selection of nodules for FNA (Box 4). Some
Australian radiology providers have begun to adopt the
American College of Radiology Thyroid Imaging, Reporting
and Data System.28

In contrast to neck ultrasound that allows structural assessment,
a radionuclide (technetium-99, 99Tc) thyroid scan provides
functional assessment of a nodule. It should only be performed
when TSH is suppressed in order to diagnose a hyperfunctioning
(“hot”) nodule or a toxic multinodular goitre, where nodules will
appear “hot”, “warm” or “cold”; this type of scan should not be



2 Approach to thyroid nodules*

131I ¼ radioactive iodine. FLUS/AUS ¼ follicular lesion/atypia of undetermined significance. FN/SFN ¼ follicular neoplasm/suspicious for follicular neoplasm. FNA ¼ fine
needle aspiration. LNs ¼ lymph nodes. MNG ¼ multinodular goitre. RF ¼ risk factor. TSH ¼ thyroid stimulating hormone. US ¼ ultrasound. * A flow chart for the evaluation
and management of thyroid nodules, based on thyroid stimulating hormone, thyroid scan with 99Tc, FNA and US characteristics, is presented. y If no indication for FNA,
repeat neck ultrasound in 12e24 months. z � 50% increase in nodule volume or � 20% increase in at least two dimensions. x Unless suspicious US features or clinical
change in the nodule. u
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performed if the TSH level is normal or elevated. Comparison
with the patient’s thyroid ultrasound indicates which nodules
are hot. Hot nodules usually do not require FNA, due to negli-
gible risk of malignancy.4 Occasionally, however, an FNA may
be warranted for large hot nodules with suspicious ultrasound
characteristics.

When a multinodular goitre is present with compressive symp-
toms, a non-contrast computed tomography (CT) thyroid scan is
useful to assess the degree of retrosternal extension, tracheal de-
viation and calibre of the tracheal lumen. In cases of known thyroid
cancer, neck and chest CT scanmay also be indicated for better pre-
operative assessment of extent of spread and involvement of cer-
vical lymph nodes. The use of intravenous contrast is contentious.
On the one hand, intravenous contrast provides better structural
resolution and canbe important for awell plannedoperation that is
critical for optimal long term prognosis. On the other hand, it will
delay the timing of radioactive iodine therapy after thyroidectomy
for about 2 months, a delay that has not been associated with less
favourable outcomes.29,30

Fine-needle aspiration
FNA provides a cytological assessment of thyroid nodules
(Box 2), and its main purpose is to reduce the risk of unnecessary
surgery and to facilitate single rather than multiple operations for
papillary and medullary thyroid carcinoma. The 2015 ATA
guidelines recommend the use of FNA for nodules� 1.5 cm, or for
nodules � 1.0 cm if they have high or intermediate risk sono-
graphic characteristics.4 There is no evidence that routine investi-
gation of suspicious nodules < 1.0 cm improves outcomes.31

Suspicious lymph nodes should undergo FNA for cytology and
needle washings should be taken for thyroglobulin measurement.
A normal lymph node does not contain thyroglobulin, and a
measurable concentration is suspicious of metastatic thyroid can-
cer.32 In the case of very low risk sonographic features, such as
spongiform or purely cystic appearance, FNA may be limited to
nodules sized� 2.0 cm; alternatively, very low risk nodules could
be monitored for clinical or sonographic change. Monitoring may
also be appropriate for patients with limited life expectancy or
unacceptably high surgical risk. If a multinodular goitre is present,
each nodule should be assessed for FNA on the basis of the above
criteria. In most cases, either no nodule warrants FNA or only few
of the many nodules may warrant FNA. Where no FNA is indi-
cated, a repeat thyroid ultrasound may be considered in
12e24 months.

Thyroid cytopathology should be reported according to the
Bethesda Classification System (Box 5).33 Benign cytology is found
in about 70% of all FNAs, indeterminate cytology (ie, follicular
lesion/atypia of undetermined significance [FLUS/AUS] and
follicular neoplasm/suspicious for follicular neoplasm [FN/SFN])
in 10e15%, and non-diagnostic or unsatisfactory smears in
about 15%.34

The rate of non-diagnostic or unsatisfactory resultsmaybe reduced
by appropriate selection of nodules that warrant FNA, performing
FNA under ultrasound guidance, undertaking two to five needle
passes, targeting the solid components of a cystic nodule,
immediate check of the material to ensure adequate sampling
(obtaining at least six groups of cells, each with at least ten well
preserved thyroid epithelial cells), and evaluation by an experi-
enced thyroid cytopathologist.35 Specimen inadequacy, a larger
nodule size (� 3.0 cm) and inexpertise of the cytopathologist
contribute to the false-negative rate of a thyroid FNA, estimated to
be about 5e10%.36-38

Indeterminate cytology (FLUS/AUS and FN/SFN) presents a
challenging problem. Follicular carcinoma is diagnosed by inva-
sion of the nodular capsule and/or vascular invasion, and not by
the cellular morphology. Thus, FNA of follicular lesions can only
assess the degree of cellularity and is only an approximation or



3 Illustrative ultrasound examples of thyroid pathology

A. Colloid cyst: benign features include a smooth border and bright colloid echoes showing comet tail or ring down artefact. B. Follicular nodule: the differential diagnoses include
follicular adenoma, carcinoma or H€urthle cell variant. It is well defined, typically solid or predominantly solid. It is difficult to ascertain if this nodule is benign or malignant unless
there are invasive features such as tumour thrombus within a vessel or extrathyroidal spread. C. Suspicious nodule: note the large solitary nodule, more hypoechoic, less
well defined margins with some “bulging” (arrow). Absent microcalcification and smoother margin favour follicular over papillary thyroid carcinoma. D. Papillary thyroid cancer:
large, solitary, solid, hypoechoic left thyroid nodule with extensive microcalcifications and irregular edge. This lesion was hypervascular (not shown), and abuts the oesophagus
and trachea posteriorly (arrow). E. Multinodular goitre: this longitudinal view of the left thyroid lobe shows two of the dominant nodules, both discrete. The larger upper nodule
is multicystic, isoechoic in its solid portion and lacks microcalcification. The smaller, lower nodule is predominantly cystic. The risk of malignancy in such multinodular goitres
is low. u
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surrogate for the risk of malignancy. Within follicular lesions,
cellular atypia does not correlatewellwith follicular carcinoma but
may confer an increased risk of follicular variant of papillary car-
cinoma. The risk of malignancy in cases of such indeterminate
4 Thyroid nodule ultrasound characteristics and estimated risk o

Characteristics Low risk Inte

Appearance Spongiform/solid Soli

Cystic Yes No

Echogenicity Iso-/hyperechoic Iso-

Halo No �

Margin Smooth; peripheral “eggshell” calcification Smo

Vascularity None Peri

Other Comet tail; colloid echoes of ring down Mac

Malignancy risk 5e10%* 10e

Size for FNA � 1.5 cm† � 1.0

FNA ¼ fine-needle aspiration. FTC ¼ follicular thyroid carcinoma. PET ¼ positron emission
(ATA)4 separates low risk into very low malignancy risk < 3% for spongiform nodules an
do not require FNA unless � 2.0 cm; purely cystic nodules, nodules that do not meet the
‡ PET-positive nodules carry a 35% risk of malignancy. More recently in Australia, some
Imaging, Reporting and Data System (TI-RADS) to risk-stratify nodules and recommend
become standardised in their usage. u
cytology is 5e30% (Box 5).4 Possible diagnostic approaches for
indeterminate cytology include, depending on the clinical context,
careful follow-up with repeat ultrasonography and FNA at
6e12 months, or a diagnostic lobectomy.
f malignancy

rmediate risk High risk

d Solid

No

/hypoechoic Hypoechoic

No (PTC)
Yes (FTC)

oth Irregular; lobulated

pheral Intranodular

rocalcifications Taller than wide; microcalcifications; PET positive‡

20% 70e90%

cm � 1.0 cm

tomography. PTC ¼ papillary thyroid carcinoma. * The American Thyroid Association
d < 1% malignancy risk for purely cystic nodules. † Very low risk spongiform nodules
above criteria and nodules < 1.0 cm (with some exceptions) do not require FNA.
radiology providers have begun to adopt the American College of Radiology Thyroid
follow-up.28 Both the ATA and TI-RADS reporting systems will take time to
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5 Bethesda classification for reporting thyroid
cytopathology33

Diagnostic category Predicted risk of malignancy

Benign 0e3%

FLUS/AUS 5e15%

FN/SFN 15e30%

Suspicious for malignancy 60e75%

Malignant 97e99%

Non-diagnostic/unsatisfactory 1e4%

FLUS/AUS ¼ follicular lesion/atypia of undetermined significance.
FN/SFN ¼ follicular neoplasm/suspicious for follicular neoplasm. u
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Molecular analysis of FNA material— not yet widely available in
Australia — is likely to improve nodule selection for surgery by
evaluation either for the absence or presence of mutations associ-
ated with thyroid carcinoma.39,40 The Afirma Gene Expression
Classifier (Veracyte, California)41 analyses mRNA expression of
167 genes, providing a high negative predictive value of 94e95% in
nodules with indeterminate cytology, making it a useful rule-out
test for malignancy, obviating the need for immediate surgery.
ThyGenX (InterpaceDiagnostics,New Jersey) uses next generation
sequencing to identify alterations across eight thyroid cancer-
associated genes, together with RNA translocation fusion
markers with a negative predictive value of 94% and a positive
predictive value of 74%.42 ThyroSeq v2 (CBLPath, New York)43,44

uses next generation sequencing to analyse a larger array of gene
mutations and RNA fusion proteins than ThyGenX and may offer
better negative and positive predictive values, although further
studies are required.While promising, it is not knownwhether the
performance characteristics of these molecular tools developed at
tertiary specialist centres will be the same if used during routine
clinical care, thus further validation is needed—molecular testing,
and its place in clinical practice, is evolving.

Management of thyroid nodules

A solitary hot nodule or a toxic multinodular goitre with a
persistently suppressed TSH should usually be treated with
radioactive iodine (131I). If a preceding course of antithyroid
medication is necessary, 131I should be given while the TSH is still
suppressed, as this protects non-autonomous thyroid tissue from
131I uptake and reduces the risk of hypothyroidism. Surgery may
be preferred for large toxic lesions, for those individuals with
suspicious imaging characteristics and for young patients.

A total thyroidectomy is usually indicated for FNA cytology that is
either diagnostic of or suspicious for malignancy. It may also be
considered for indeterminate FNA cytology (FLUS/AUS and FN/
SFN) in the setting of high risk clinical factors, or if molecular
markers are predictive for malignancy.

Total thyroidectomy has been the usual management in Australia
for nearly all thyroid cancer. The latest ATA guidelines allow for
consideration of hemithyroidectomy for low risk thyroid carci-
noma up to 4.0 cm. However, given the absence of definitive evi-
dence to support this recommendation, the guidelines state that
“the treatment team may choose total thyroidectomy to enable
[radioactive iodine] therapy or to enhance follow-up based upon
disease features and/or patient preferences”.4 While hemi-
thyroidectomy for low risk thyroid cancers < 1.0 cm is recom-
mended in the ATA guidelines, active surveillance of these small
cancers may be considered. Of 1465 Japanese patients with papil-
lary thyroid carcinoma < 1.0 cm followed prospectively for 10
years, < 10% progressed and there were no deaths from papillary
thyroid carcinoma.45

Minimally invasive follicular thyroid carcinoma < 4.0 cmmay also
be managed by hemithyroidectomy — this is widely accepted
practice. In general, follicular thyroid carcinoma can only be
diagnosed after definitive pathology on the diagnostic hemi-
thyroidectomy specimen. Thedecision as towhether the pathology
warrants proceeding to completion thyroidectomy is assessed on a
case-by-case basis, preferentially by a thyroid cancer multidisci-
plinary team and in discussion with the patient.4

Compartment-oriented lymph node dissection is necessary for
involved nodes, usually in papillary thyroid carcinoma and med-
ullary thyroid carcinoma but occasionally for follicular thyroid
carcinoma and Hürthle cell carcinoma. Prophylactic lymph node
dissection remains controversial.

Surgical clearance of cancer remains the best optionwhen possible,
and it may entail partial excision of contiguous structures when
invaded and in the absence of distant metastases. Radioactive
iodine should not be relied on to treat gross residual cancer.4

A diagnostic lobectomy may be warranted when there is diag-
nostic uncertainty or patient preference. A conservative approach
is reasonable if there is poor surgical risk or short life expectancy. If
a nodule with an indeterminate FNA is to be monitored, a repeat
thyroid ultrasound should be performed in 6e12 months, and a
repeat FNA is recommended if there is a 50% increase in nodule
volume or � 20% increase in at least two nodule dimensions of at
least� 2 mm (Box 2).4When the patient is younger and the nodule
is larger or growing, it may be practical to consider surgery for an
apparently benign nodule rather than continue close observation
and rebiopsy, particularly if future removal seemshighly probable.

Another area of controversy relates to whether surgery should be
offered for nodules > 4.0 cm that return a benign FNA. A retro-
spective cohort analysis of 7348 nodules, of which 927 (13%) were
cancerous, showed that while 10.5% of nodules 1.0e1.9 cm
were cancerous, 15% of nodules > 2.0 cm were cancerous, a size
beyond which cancer risk was unchanged, and there was no
increased risk of false-negative aspirates.46 A prospective study of
382 nodules > 4.0 cm reported a thyroid cancer rate of 22% and a
false-negative cytology rate of 10.4%; moreover, the absence of
suspicious ultrasound features did not reliably exclude malig-
nancy.47 In our opinion, in consultation with the patient, nodules
> 4.0 cm should be considered for surgical removal.

There is still uncertainty as to the appropriate frequency of follow-
up of nodules with benign FNA findings when the risk of malig-
nancy is 0e3% (Box 4). However, it is reasonable to repeat the
thyroid ultrasound after 12e24 months (Box 2). If the nodule has
grown by the dimensions given above, FNA should be repeated. If
the cytology is once again benign, it may not be necessary to have
further ultrasounds unless there are sonographically suspicious
features or there is clinical change on nodule palpation.34,48

Thyroxine suppression therapy to slow nodule growth is not rec-
ommended as it has not been shown to be effective and is associ-
ated with adverse effects.4
Pregnancy

Evaluation of thyroid nodules discovered during pregnancy is
similar to the non-pregnant state, as there is no evidence that thy-
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roid cancer behaves more aggressively during pregnancy.49,50

However, thyroid scanning with 99Tc is contraindicated during
pregnancy. FNA is indicated on the basis of sonographic nodule
characteristics.Whenpapillary thyroid cancer is diagnosed early in
gestation, and it grows in dimensions as given above or there is
suspicious lymphadenopathy, surgery should be considered in the
second trimester.However, if papillary thyroid carcinoma remains
stable by mid-gestation, or if it is first diagnosed in the second half
of gestation, surgery may be safely delayed until postpartum and
thyroxine may be used during pregnancy to maintain serum TSH
between 0.3 and 2.0 mU/L.4,51 If post-surgical 131I treatment is
indicated, this should be deferred for at least 6 weeks to 3 months
after cessation of breastfeeding. The latterwillmore reliably ensure
that lactation-associated increase in sodium iodide symporter ac-
tivity has normalised.52

Conclusion

The challenge in assessing and managing thyroid nodules lies
in finding the right balance between, on the one hand,
overinvestigation and overtreatment, and on the other hand, the
risk of missing clinically significant thyroid cancer. Consideration
of the clinical context, judicious use and expert assessment of
thyroid sonography, careful selection of nodules for FNAbased on
clinical and sonographic risk factors, and standardised cytology
reporting of an adequate sample by an expert cytopathologist are
all important components of an optimised assessment.

If cytology is diagnostic of, or suspicious for, malignancy, surgery
is indicated. Indeterminate FNA findings present a challenge and
options include close monitoring or diagnostic lobectomy. In
addition, molecular analysis has the potential to aid management
decisions. Moreover, the majority of nodules with confirmed
benign FNA results do not generally require ongoing close follow-
up. The increased incidence of thyroid cancer warrants further
study as to the possible contributing and modifiable factors.
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